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~ 1/16mm) BFHOKUHFACH B, £, HAMAL, 2 0 IDKEOEOERERRBAENLTE Y
FUTLRRICHBTLELOTES.

(2) st

TR IME ORI AR IR, SO THLIC T B RIIH G B~ Bk o
MEARIT 7 2 OKIA F A LFSHEORF L IR 72,

W 25 I EENDNNA TR (32T ORI (n) £,1.499-1501 THD. £ BAHRG (30 HEF)
DR (y) i 17211733 CH5. ME 13 ICAENSKNA T A (3287 OIS (n) 12, 1.500
THB, i, HAMTE (308 OPEHE (y) 1, 17211733 THB. T ORI bimodal #l
T, 1721 (1K) & 17241733 (20 MF) 2545, MRTICEENSMLA TR (31 KF) ORIFR
(n) &, 1.499-1.501 TH%H, £, FAME (328F) OUEE (y) & 17201733 TH %, ZOfilE
JHC IS bimodal HIWT, 1720 (1H07) & 1.724-1.733 (31 HiF) b%5,

MHSKAENSKNAT A (3087 ORFE (n) 1 1499-1.510 T, BH 25, ME 13, BH7EE
FhahHFALERT B L, K0BVEITFRIHEEL DMIAZ AANFTENTVET LAvbdr S, TOil
BCEENSHARG (30 ) ORI (y) i 17191733 THB. COMITIFRICE bimodal HIKT,
LT19 (284) L 1.725-1.733 (28 i) 2545, MM 2ICSENBHNATA (31 HiF) O (n)
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£ 1.499-1510T, ME2 L@ UHPIcHS. HAMEG (33K OliTE (y) &, 17181731 THA.
T O3 HEHIC IS bimodal #IT. 1718 (1HF) & 1.721-1.731 (32 R+ #6455

7. ER
(1) fakt7 72 Lol

AEH 25 AR E N FoKERHERT (8 M) . TOMHL. Jalid T AOBEPEE, E5ickliiTADE
BN Y5 #) 2.8 ~ 3TFENICHUNO IS BA LT S0 S L 7208 B KR HEHER (Ao,
W, 1956, Fdk, 1969, WIE - $M, 1976, 2003, 2011) ICEENBG, MERORHIZ L DAL
o7 o— 2=y MM LMEAOBRENELSTEES S0 (P, 2006, &0, KIS E
< IZEV low aspect ratio ignimbrite OFREREA S 4. A-lto @ co-ignimbrite ash T, EHF 75 & LTHEL
HE Tndalige (AT, WIH - §i#, 1976) OEFRAOFHRICOVTEVELIEARELSSWI EDL, T
OHERZE MG L LS BORMZIRY NSNS,

COHERAIDIT FICH D, RO ALH T AOHENIFHIEC TR O S G2 & D D KRNI
(98 &, Ao X O FliO70—- 2=y bEEAGNS, LiiEOMNEERY, TROGTEO NN
ZAOIEER. WHTOGRMES A EERT T eds, Min7o— 2=y FEOMERICE
O IIERA S > O EHNEL. ORIV DD RED ST AT 5,

BLEOT LICHMEINISRE S S L. ShE Ao O HIZBREN ORI L 505 7R, 1ER
FERHUA AR R X T R T A EEN T O A EICHY 9B L2 6NA,

TaHRRGE R & D AR 5 %t 2 A SHH S s RIETR 2 S DML S R, WEOT LS
ATHMII SRS 77703, #7300 FEHCHMMORR A LTS S LERR7 SRV RO (K-Ah,
B[IH - #i#F, 1978, 1992, 2003, 2011) RS20 42505, MFRIERNPSHT, KARD
IR0 ELMEO 3 Mt KA ORBKOBETIERENE LB 605N, KA BRI E
AL SR T E LV, FORBIZDWT AR SR, C0& 510 K-Ah BRRRYTEIC 5 200 1k
&, ETRILRER RO PRI EINT TR SR A,

Adlto & K-Ah OMTHRFGEORSMINT 52 it RAREERNGES {FUT VvONKOBEEZIT
WHTEETHLTWAZTT, WH 13%9WH 7ICoWTIE, BESEEIZECERT 277 MO8
EMMIEE R, ZhoIHINET 7IRFERIME s T, 1212, 8 128 JFFHERMICR B 50
U BISERET 7 7 (S2S, /Mbh, 1982, 1986, &Hg. 1990, 1994, B[ - §i, 1992, 2003, 2010,
WEF, 2002) A, FCICHAGKRMANOHEITO AT LRINE TS (HREEWZT, 2002) b,
GHEE U LS RS RN E NSRS H S,

BERBRUK TR, B5F 6 < RN RINGTIC HlEE fLOICRRR LA dalige Ow, g, 1992) OFFE
A-BCHIRAL LS NTY S, SROSHTE. HEO LBETORAMEOSHHMN ERTE LS
IKBAZT LS, FHROMIORNLYSHS IwiCiEH LTE S LENH S, £z, ERBIONBNCE, B2
ORRRINEFHLTOS, EHICE, MBEYH XS YA, BAKLEEOT 7ZIc8 8 ERTWS (R,
AN, Fik. EREEULES SMARMBICTT, —RERMOERELEb5A0T L, HHTHRTR
ABEVANT R T ELTOMNEREE SHEBMERIC LD, BFHSRIERRA T & S0 -
SHCHB.

(2) HHUIMORENz 20T

GROBEHEEEEISNTVS S MR ERNS, #HUEMRSE TS 5 4 MO FilichMI TR,
Adto KO LT K-Ah LD FRGC$H 5, 72720, i RO B S AT 56 Lo LS8,
5 A K-Ah B & Db BiRE0, S TR S Z0MEHEIEL D12 FHCH B 00, K-AWRELTVS
CERGDES L, K-Ah BRI ICEN SN LM EEA 6 N5, BEO/STANHS ERIIE N,
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FFEMMTIREVEDD, WA (AMLEE) Skl T ADBHC— 2855, GRHPLEIDVbDS
[HHbem AR Lo Rl & EMOBEE S£ DY T, MIERSIICHRY 50BN 55,

S, KA FAOERD I (EPMA SH7) 5 EEHDESICHLALOT 7570, (AHIIED L
HPEBAENNE R EETL T, KR E T ORBIORISHERO M0 FACERREDSED < & 2T 5.

8. Tk

TEARUKGITIEE LI GARHC B0 T WIEERATTI L L BICF 77 (Jalm) SHiEFfL . TORME.

EARNS RS BT 7 7O ToJalilk (AT, #) 28 ~ 371D OEE - I A KEIERY

EMETS2 70— azy bE, WRTHRYMUK (KA, #7300 €0 FROTER. RIBAKTR

HENFHDIHC R HIOBMRH L, K-Ah O FUO L85, K-Ah BEREICBRE N LRI TOM

BCHINT L 82605, Sh, KAhMKEE, ZRETOMEY L6, B0 LHOBRICSELES

LRGN 2.

A (1972) BANEG - ARGOEITRIC X S7F 7 SORE—F702 0/ 0 Y—OREYENE 5
VYRR, 11, p254-269,

FHEEE A (1993) M RRUTSEREGE,  ACRIIR W DRPIRDIEE SRS 2 1 L p136-149.

A (1960) MR GRS HIET 1 AR iEHERIYY. HOPTR8, 75. p.425-442.

S R (1993) MEEEANLTREREE. AADMCE SR DRPIRGE T 2 — R i
p.149-158,

R R (1995) QAL MY % u— LMOH L £ OME. Xl 40, p177-190,

Wdo—LAWRSL—7 @) THso—LE-—FokR R . 378p.

AR (1982) BRALOMEL. ChE TORROMEE SROME. Jal, 27, p.277-292.

AT K (1986) Bl loIBRE & ARt SCARPTRHTER FLAS T IREZE DA LIREAS £ 5 R AT
CREFRT) ORFLEHF) (HRICEYE  RYCORE) | p.137-163.

BRI (2002) BEPOHE. MEAZBISE (IO AME) . p184-190,

B ¥ - Btk (1976) IRBUCHT S A0 — W Rk io BIL L 2o . B4, 46, p.339-
347,

B ¥ - S K (1978) RiAMRB LTI 0GR LIDEET 77 — 7 R Rlg.  Brdurs,
17, p.143-163.

B i - $A (1992) THQNWET b5 A0, SRS, 276p.

BT ¥ - BibER (2003) THERALIRT RS A . EEUCEHRGE, 336p.

BIH ¥ - Btk (2011) TH@EAloRT A GE2ED | . WIS, 336p.

M 1K (1990) B IADRESORKIC A S B IR — AR O A OB L R~ IBRESAS
THFHIRTE L o 2 — TS, 35,

S L (1994) WRT 7T —RIF « o0 EHIBQUIRORINL SCRERRERIREL (—RIFRC) BRREnau
TR NG 507 B IPNRC ORI A LRI M B T RIEEONER ) L p.1-20.

R (1992) BEAUEBEROHITT L Jalivithity. MIRGIETT A RSE TRl . p243-252.

WEF FE (2002) RIS/ BEGER 3 EMO 7 7 5 OEUEMITE. BRI 41, p311-316.

WEEER) (1956) 57570 | PRI (R BETRMS. HEGNAT, 19p.

S (2006) ML ZOMMICHET ST T2 (K | BRTHBEE ABORE TR
WL p609-629.

W (1999) F70Y0/0 —— K TBEORN LEMEE ¢3 - REKMAE MEhgok
SBOEAMELAM , & 58E, p113-132.
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7. AE ESEREER L MR F Dl i R B

ALl L o SR S kI SRR 1 0R 2 e S b R
2 b ot RO P

1. @ Lic

AEid EFF B AU GRS IHET D, SERNTICE0 T, M PR RG SR, Bk, W
SRR AN L L e

ARG TE, WFARGEGEROGHERS M TS L I, MTTHOGYIE, BTM, 5OMT
RIE NG EOEKETTS C LERMS, WIRRG, A & U 300 F— i X i
kBT AL Iz

2, BH

RORHE. LRI LFFAHANE 4 KON FRBREEMICBOTIRINE NEGMN L (SKIL-09), N2 (SK-13 1L
). M3 (SK-23), Nad (SK-25 Bif1). Na5 (SK-25 \if1). HBETHEEHONGE OkEdiSIINAYIE),
Na7 OKEAHHRTED. N8 (ARG 1 GHD. N9 CREGE=ABI=ME). N 10 OSEHARTFRR
ER) Ot 10 [THS.

3. #ik
C1) PR
PAIRES & O AR SHIRREL (20 ) MV, BMONERIBBEREIARIC - T

(2) 8P X

LA LF— SO X BT (DA S, JSX3100R 1) ZHVT, o sk U7 » ¥ 44
YR TA—SEE (FPE) (CRBERGHRIT> 2, WEORIEE, BIENN 240 . HKTE30mm, @
IE 30KV, MBHNHETHE, i, @M OERAEE U6 1) 2MEL TREOMEETT - .

(3) GHMIFREE
1) HRYEHTEE Smm BicUb
2) Frifi SRt e LT 120 B0k —H7 > 4 LIHEE, JUch—HF > 4 1 800 SO, (& LiFic
7% AWPPHRO 1T 2000 HOT 72 % LAWK TS 5,
3) Wi, AF5A F¥F AT RS O REHATERAT 3.
4) AT L R RICHEYINTETRE 2mm HICUINT S,
5) BMBHSIED LT 120 ROA—HF P H L, 800 FOH—HF L HLTHEL, fitiglc 45 ARAHRD
1T 2000 HOT 7 X LTHE 003mm X TOHET 5. HEE, GEMMRBELLD. BEAGOTFBOMNRE
ST RICE DTS,
6) MR T=F A TEED, FALEMDEREES,
BUEdid, EHHMPY ZMOCERELF 40 (L 100 5T, BEPTITDNTOA A>T k.
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4. RERLEER
(1) Rk ORI

BEHONBEBRRIE L Fioa T 5,
1) #i1 (SKh—09)

BEoiioRic, 02~ 3mm OMBBA X 2HEHTEHR - RAEZ EORBR IS 06T 5,
0.2 ~ Imm TRABOAEE FHSET 5.
2) #H2 (SK—13 W)

B @O ORI, 0.1 ~ L5mm OBEEH L, 05 ~ Imm O OIIANES 5.
3) ¥iM3 (SK—23)

HEEmOMOHIZ, 0.2 ~ 3mm ORI E SR LR RER - RAKE EORGRTAE 0T 5,
0.2 ~ Imm TEABOAEEFASET 5.
4) #H4 (SK—25 HH)

REOOWIZ, 0.2 ~ 3mm OMRELE SR EWNTRE R - RARE EORORFHEL 56T 5,
0.2~ Imm CRABOIBRTAANES 5.
5) ¥5 (SK—25 %)

Befaoionic, 0.2 ~ 3mm OMEBRIEAE SR BT EHR - BARE EOROR FAE it 5.
0.2 ~ Imm TEAEOAERFHTES 5.
6) PG CKBAiSUINAEYISHE

B O IHIZ, 0.2 ~ L5mm QRS LU EAIBON i X sE g e 5.
7) VIR T ORISR

Pefaofioniz, 0.2 ~ 3mm OMEBEAESHENT BRI - BAEL EoROb FAE St 5.
0.2 ~ lmm TRABOERFRAEY 5.
8) P8 (ARl 1 HHD

REOMOWIZ, 05~ Imm DRERFHEL GHT 5. MO PE,
9) PO CEb R = ERI0

pooRic, 0.2~ 2mm ORAROHAENE XU 1~ 3mm OMAEMSEL 5T 5. Al
OHERHRE HM T H S
10) ¥I8 10 ORIER « KRHCEEFRIRY)

AR AORORIZ, 0.2 ~ 2mm ORAEOHOEMNE T 5. fEOEROMmTEaica
—FATENTO S, |~ dmm DR SIS 5.

LUE, MIRBERORE, ¥ 1, 3. 4. 5. 7TO5SMEHVICHMMTEHES TS, 7, fiH2, 6.
8. 9. 1005 LUFHVICHHZRICTS, /e, BIHT LERES,

(2) HAX R

ARSI R UL (Na) RE RS DL (M), T2 A (AD, oA 3% (SD. 0> (Pl AA (S),
HUBL (K, ALY L (Ca), FH2 (Ti), 75FIh (W, 2H (Mn), % (Fe). il (Zn),
WESY L (Rb), AROXF YL (S, Jha=wh ) 016 iEERGRE Lz, #1ICETROE
BRI (wi%) 2L, B Lo eomiiitesnd. Gh, sl g e & o R
Mt TR,
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F1 AR YRS RS S0 B EOE X B HT R

WA © i)
Hhgi - B

BN b 1 2 3 4 5 6 7 8 9 10
1 Na20 1.679 1481 1.939 1.583 1454 2.206 2475 1.758 1874 1.703
12 MgO 1.158 0839 1735 1.393 1.781 1.815 1564 1619 1926 2B65
13 AI203 15000 16694 15748 15672 15622 14512 13664 16589 16427 14435
1 sioz 63576 63770 60535 62650 64025 62855 65600 G381 64403 67058
15 P205 0175 0238 0193 0099 0268 0.194 0202 0138 0.184 0093
16 503 0.152 0069 0200 0103 0101 0099 0095 0T 0056 07
19 K20 L4z 1277 1139 L153 L142 0878 1.388 1016 1087 1438
20 CaO 5437 6241 6647 5444 5629 6030 5891 3846 6723 4354
22 Tioz 0733 0711 0800 0.736 0687 0584 0.640 0772 0616 0672
23 V205 0045 0042 0060 0065 0046 0047 0053 0057 0008 0023
25 M0 0173 0134 0151 0133 0130 0095 0432 0140 0128 0174
26 Fe203 10490 8305 10612 10704 B934 10526 8097 2979 6278 6190
30 Zn0 0014 0012 0021 ooz 0.012 0016 0012 0010 0018 0013
37 Rb20 0.009 0013 0008 0008 0.005 0.008 0008 0.008 0006 0011
s S0 0174 0136 0172 0176 0131 0106 0443 0103 0226 0219
10 zoz 0044 0036 0042 0050 0036 0031 0038 0035 0041 0043

(3) fbhad (s

(FRILFF M DUT, WSRO HEARHTRR & SRR B L e,
1) ##1L (SKh-09)

BERHIRRIE A T, Co &7 0 v ZHIERT.

Bl : 0.5mm A OB BB LTHBANMOAVRTSES.

ik kO G, DROBIKORNE, KO EHE SMKEhS.

ZOM: 1~ dmm TEHHEHTLGBORABORORINE (HET 5.

Si0, A1 636% &, LNHET A FORAITIOMTS 545, ERIIO>—LL AHEMICES &,
ARHNOMIEELNEPLRATH LT Lo, HRARGAIEEWEL .

PR T EFE UM LT,
2) fil2 (SK—13 uf)

BERRIRRIZIHMET, o« > 2 —t—&0 (HUHHL) SIRERd,

BE 105 ~ 2mm OFEOHE LT 02 ~ 0.5mm OFGH B, WEANGAERTHANGRPEL, 02
~ 0.5mm OFEREME L T D,

flk  DROBEOBEUMOSNR L, £ OMEBRMSNTITS S,

S5i0; A 63.8% L. WIE L TA 41 FOBNGEOM TS S0, BN 5. BARG - IR0
HEBELR,
3) #HA3 (SK-23)

BEKHRRIEIAN T, Eo2Es 7 ¢ v ZHZT

Bk * 0.5mm AfEOHEGBXTHEANGIPRTSS.

it O FRES, PROBIRORNG, MO EHBEn SR ENS.
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ZOfl 2 1 ~ 4mm TESHFEWHTRBOEAHEOBEEIHNE FET D,

Si0, 41 60.5% L. LILH EF Ao FORKREEOWMTSHBH . BEENO—LLAMTRIC RS L,
HNOKINERLIHPLRETH ST Lo, WRIRGLLE & W6 L7z,

WRT ER LT EAL .

4) #H4 (SK—25 Hia)

BHHAREMT. Cof2FsF oy FRBERY,

HESh § 0.5mm fifgOf Al KT HELNPRTHS,

AL EHAOREG, PROVKONG, BorENEm» SHMlEhs,

ZOfl | ~ amm TESBEWERGIO RABOREEINE FES S

SI0, A 62.7% &, LINHEF Ao FOBMEEOMTH LN, BRID L —LLANEKIc L5 L,
HNOALER RSP LRATH ST Lo s, HEARGQALAELMELE,

PR T B LEH L,

5) #ifl5 (SK—25 uf)

BHAHIBRIWIT, Yaldo 7oy ZHEERT,

Bl 2 0.5mm HiEOFEAGE LT HARGOA Y RTSHS.

alk GO BERA, LRONKOME, HKOFENERL OMNE S,

O 2 1 ~ dmm T E 5 HEWTL RO EAEO RGN AHET 5.

Si0. A4 64.0% &, FINE L TA YA b OKREEOMTH LA, EEHO—LL AR LS &,
HHOAIPRRLINEP LR THET Eh b, MEMGLRNY & L.

PO T LR UG Ll iz,

6) FH6 OKMli/INEYHRIY
BERHIRRZ T, o > 2 —th—20L (WH0D HIER &R,
B © 0.2 ~ 0.5mm OFEGAWE, 02~ 03mm ORMEOAVRE. RAMGIT RS 5h 5.
ik RABOEEG, PROVIKORMG, BkOo EHEY, BRGSO MEEND,
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