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ZEREIL, AXEHIKOILTICHHNELHND, WO E TENY, KRXE#E X, X
TEHUE AL DT NCED BN DI T E RV, KB EIL95~66mT, RAEDHEATLEETHD. £
FE ORI RITZER & ShT0b8 (Bl e —LBE7 L —7, 1965) 2, (A & HERLH 2 H Y
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PHE A AR LTS, ZOMmE, B — A0 (1965) (ZX > TR mEICx &, #H5)I1IR
(1955) 1HMREMm E B 2, WTH (1973) X2 L7z, [iE)s (1977) (3HEMH T - THEIZX5y
U, JER I mZ R (L m) (2, PR k2 SRS U7z, JERT T if o> 3R oo iRk i 2 1390
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FEBEOHRMANCINZ LT GREEL Okm, F-dk2km) FEo T 5. 2 O O HIE Ok & 1380~50m,
5~9% DR TN B IR 72 5.

BERRET, ST OHRATE T, M9, Okm, HPHO0. 5~5. 0kmith HFICIAL 725 ZMIEHRD
T, HEEIAEMIZ L > TRON, BERICH SR TWD. 20 RBEEERIC X/ NER O
WIERY, LOREOEATLLETHD. ZOLBIIHE (1957) IZX-> TFRF@EICRILSHh, BTH
(1973), [ (1974), [iZA> (1977) ([T &> TERSNTWD. EREOMEK & EZIFALIR46m, H1iB35
m, FAEB60M & AL Cm < U TIR< 72D, BB LS TIEB%Re DAL CRIICIR <, M4 Tldl2
Yo DR TILITAR L 72 5. 2D &5 ZRHIBIE, HUSZEBINC L0 POl LIofRAEC b E Sh
T2 (B, 1952).

HEREMIL, RXIEHIROIL TS BRI T2 DR T £ CRgdL28km, HVE10km & BiALIZ KW B
Wkt ©dH 5. ARXIEHE CIEmIL17km, HPEkm CRIEHIRO HCET O K2 ED Db, oM
BRI, HoBm & U CIEE T & BB ISR S 523, FIRErmA e oFEm AR LTS,
FATHNE, B 2P A CHERT & BRIRTITIC F 72435 #PH2. Okm, FFdb4. oOkmDOEHTH 5. Z DifilEaGHHA
(1957) IZ&k > TANVTHE LIRS, FARER L B e OMOMEm s L TRESNZ. £0
%, WTH (1973) 2k o> OUNRBEmICKI LS, &)INE0 (1973) 12 k- TRUEE 1 & RS Tz,
FATHENIEV I 2 R D, MR OIS E1Z50~40m, 5% OEAN TR LALIEL 25, 20 k)
(2, M LALITIRS 72 2 DI @ PR L & FRERICHERAEENC K5 O Th 5. AHIO Ll % 7a 3B
TRIRV R &2 R 5, HIZR Vi E 1AL TRI80m, I T356m, FEMEHS TH0mIC . PRSI
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BR & /N BRI R 2 5 SR O AL TS, 3%eD B TR 72 0, FEITIES. 9% DR TIbIC
K< 7225 LRIFFIC, RRAYICRIFEICER L TR 2. ZOBRBIXEELEOSE & R CAKIC K D
WA T BAE T2 COMBIR A IO, FALUCE < >3 AMEFEIY, Ao G
OB & 0 MR OWERF A (FECI5m, FESEST23m) (K0S, Ziud, FIAERICE» 5722 &
DPEENDD . LhHLans, BIETENT L Y EAlcrkatos ic@al U, SEmicim ezt

LTIEL 225 01%, WREEHIC L5260 THL (MiFh, 1977). ABELEFmIL, Al (1957) 12 k- T
AT & PR TR i &t &, [ED (1973) Ik > TIERB STV 2. ek, &)INEA (1973)
WK o CRBEF I A B Ky SN, D550, WEE DI &N TES.

IRALBC L, PR RO ERIOMEZ VS, BRI OB - 512, @l 2 in 2 BARIZ
WARSICEETS., Zhbo) bV OR L, PR, H4ARTnEIOBRmY 235, 5
JI - s ZEW T EwE GRS A, PR ERS L OmAEED, BARINCEEEHRHD. i
LOMFEL, BHE (1957), 74 (1961), HEIEA (1969), MTEIZA (1971) ICE > TRy &Nz
bLOTHSD.

1.2.2 #EENHE

FHEN VS D e - BHUE, FEI L PHRILHZ RN & 32 W< 2o - NINZ K> TEL L
2, RS, ZHOOHRJINC L > TEE - ARSI ST 5.

cRRREHEPE) I AR L S Eh, ARMEIEAL T O 5 AT E To, HiE3. 0~0.5
km, L9, OkmOBINTERIRHIT, XIE sk I3 P 1. 0~0. 5km, pEL5. skm & pEAbICiHR WAz 72 LT
W5 BRGNP & ARALO B4 S Xy Sh, PEEE Ao ERia R L, B4 5
13, BHOBEHTEMNCALND T TH S, AMOIERIL, HE20~30mOaE TIERMICE L, ik
1T AEER T80m, FETTIR256m & 10%e DR THIITIR S 2 .

FEAMITATICH Y, PEJIEFHRE)INTIE S 407247592, 0km,  F§b4. 0km & EALICHHE VBRI H
PEDHEHT, MmN, B4R X ORI O 3 mIC Ky Sisd. PEEmITEHR O A H
T, AAFEETEMO ER AR L, BRE, ST OB ICh > THIRICOH LTS, &
o> B 1L ALES T 100m,  FIERTIE30M T, WA R IE10. 3%0, BhJRIRIIE16. T%e DB CRIICAR <
25, AHOFEANITI0~20mOEE TEMICE L TV 5.

SRILAHRISEATICH Y, KB &M INTIE S BN IR, #0983, 0km, FEILO. Skmad
IR WEHITH 5. AU, HEsmE, B4ARES L OWEE O 3 @i Xy S, HEimE, A0
I 2 L7 BRIk O BT, BHAJRIIXE O FmEZRAR L, ) E/DMEINZ L > TESLR TN
. BRI INZIR > THARIZOMmM L TV 5.

BEFEREMIIEATICHY, /MMIEBGINZIZSENTEE UTMEITORRE LTERE N
HPG4. 0km, E§ALL 5km & HTEICHIR WA HITH 5. A HIOEEHR LTS C80m, HUHE T45m & 10. 8%o
DEFFCHITIRL 72 5. BHIOMIZE XS MY, BN e —2A0F (1965) (Z XV FREF®EISKRL S22,

3)  WEEATINBIGNNTIZ AN COMBEF L, PEIS/ME 722 EIC K VRSN E BN 0T, MBI LV EREniz &
ExbNHEMOEREIL, PAENICREERD T2 LN THRIND.
4)  REIEA (1969) (EHELEE, M4 RS K O A 10 (2 X5y LT A,
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TRE (1969), AR (1971) (XebRErm & xibb U, Aio—#2 2B & 32)Imics Lz, J
BiEnr (1969), [iE2y (1973) X FRFmICHE L, Mg (1974) 3R —V »7ErHC LY, ZEm
PONEE TS EICXS L, MIED (1977) A=V &I &SN TA ISR Lz, AgiE
TIIHFH A 6 HIZX Sy Lz, BHAGEHOREOMEA 729N IR 1S, SHEEOIER O T
WEREECHE Lz, Ao EO 5 bAEARSFR 1 s LT FAREmIS, Mz lme LT
FATHICENZh bt Uiz, B3/ MM ORI E LTS, B3R ORKE L THER

Sz, BHEACPETE RN B I M4 RIS, AR O RN B I3 A 1H I E 2t e Lz

EAEBIIEATICH Y, B EHEINIEE 783, 0km, FEALL. Okm & B ICHE %
L, EBEALA ORI WICHRICE D 2 2R B2 B0 5. EBITESICENCFHEEZEZ L,
PR e EE T PEER T60m,  HRERTE0m, HUESTTOM & R AME < EIRICE ATV D, EOILEIC I
HEEAOMDI R RN B D . RAEEIIER e — A5 (1965) (2L o THEmICHL S, MiEs
(1977) IZXk > THEELFEERO SEHIZKyShi. RRETE, EBROFEMBLOETE*ER s
LCREEIC, TEOHRRBEZRESLEE LCHREEIS, BB B w4 FEr E 122 e it
L7z,

FRAMIEAT LOBETICE 2080, FHENORRME UK S 728162, 0km, FEEL 5kmd
BT, BHITIZAWEE AR Y, BHIOACE & ALPESIC i/ MR S 5 . R s B IXEEH T45
m, FEET25m & 10% DA CHICIRS 725, AHUTLEIomO SR CPRIEHICEL T\, 2o/
oo M LB 7 — A (1965) 12 K- TEEERE ISR S, BEIED (1969) (X FARZFHEIC, N
(1974) 1R & ZEEIZIX Sy Uiz, ARETIE, BHOPEH & B o/ NMERiE 2 LRIk
L, B & B TEIC kT L.

EREEL, FREHICHY, BFREHOFENT, HE2. 0km, FLL SkmORREOEA ZRR L B
NS> TnD. k& EEITALES T4om, FEC20me FICIR< 72 5. REITRIMR =z — A0F (1965)
&L > THEE M & R SN2, ARG TIERBEO Ry & LRl &kt L, B mFE % &7 &
R U7z, ERBEOHHIZIL 0o oK e LTk S, TEOEREEIL, EHNo0mKE LT
BRI T,

BrRBRRME, EART L GHEETTICE 280, RIS E L, BUE ~ B BRSSO A
1. Okm, FI-L3. 5km & FEALICHIR WS RRIRHIT, VEHK S B I PE T 120m,  HET70m & 30% DA} T
WIAERL 2%, ZoORMRMUTEEL LTEIN, ARlEEmIORRME LB Sz, BR o — a6
(1965) [FSZNEITHREE U722y, [iE2 (1973) X FREEH)INEE TICX Sy Lz, ARE T 46
WKy L, TAREm, MR, M4 X ORI e Le, FRZEM Y il #60. 5km, FFdL
0. Tkm T B EE A0 B ) O Ffk & L CTIBR S L7223, BUETIIMNI & L CRO BNHET
Th 5. MEEAAYLEEEN, B, BEEIORRE U OB S, Mk EIZEE T130m, K
HT80m & 50%eDFA CHUCMLL 72 5. MAFEH Y i A MoK e LTk Sh, #ikmExt
HCLI0m, FEEETTOM L 40% DR TR 72 5. BIJINE, Z ORRMOEAEMICITI L LT
WL CBIEDE)IEGIRL T o, BN EIEE)E Ao R L & L TR S
W) ASEFE L CHEINCH S, A ofimE, TRE R & O mR AN £ Clsicih ©

—7—



FEJNTHA LT\, BAREEBINIERIC A CE)INTTA L, Bt Xm0
NTHENZHAL TN D.

HHEBERMIE, FRETICHY, BMERMBOMEHICAIE L, BUE~Br BHERICIHR > TR
Y, HEL 5km, PFEAE3. Okm & FEALIZ AR WS RRR T, WEdkm BRI AL PEES T 100m, FEEST40m & 33
~27%DERCRICIR S 72 5. B O — A0 (1965) 1N KE b L7z, [Es (1973) 1Lk
i3 K ONLIHEIT R U7z, ARHETIE 3 HEICXr L, MBI H, Bk K OBRm It Lz, AR
UPAR S (380 ORRRML & LTI S 4L, 25% DA T 6 FUTIRS 72 5. B S 1386) 1 ORI
ELTREN, RO EEEBR L, 27%DERCH &I 725, BEFHH Y TR R oK
IECHARICHE S LT 5.

FEREMIL, FEETICHY, FTIE IS ENTZFE2. 5km, FEL4. OKmOFERIRHIC, Yk
13 ALES T60m, FEESTI30mM L 8. 1% DHA T BFFRICIRS 225, ZOBHUIBIR = —ABF (1965) (%
TREEICKRE LS, ETEIED (1968), HEFIEH (1969) IXEEEr A & —&8%4 FRE®E E L, [
EA (1973) WX FAREMIC, Mg (1974) (TZEEH ) SREE £ TO 4 HICX sy Lz, ARETIE4
ECHA L, WHEm, LEm, #TmR LU IS Lz, REMAYmEE, o REic
£20. 5skmOMAZ L & L TR S22, M7 oA ORI LT o, TR S G
DHEEIZH Y, 19% DBERFCHEASHIEL 225, LEMSHOFPESITIE, AliA AR LR o R
RO THARRD A 5. FATHYE IS ORI E L CEMOEFmEEMR L, 8. 1%D R cAL A
HERICIRLS 225, 72k, AHIAKE UCIEmm < E HREEAME 72 5. FIERFR Y 135
OACETHINZ I > THARIC /A4 L, Mk E E LR CT33m, HET20m, 13% DR CHRICRS 72
5.

BELSMIIRELTICHY, $)11E KIRINTITE AL 0km, FEL2. OKmOREOHEATZHHIT,
TRERHIIZ £ o TSI TN DL WS TV C40m, FERC30m & RIS 72 5. 2ol
IXBAS = — AHF (1965) (2 X o CMJINHEISK L S 7228, RTEIED (1968) X FREHEIIRH Lz, &
Wi T FREmEICHIL L.

dEBEMIE, BHNEERTICELZNY, KR EABNIE S i g3, okm, Rkl 5km& 3
PR BT, MR & BRI CHE L TV 5. MR B IR C80m, R C¢45m & 20. 6%0D
BRCRICELS 725, ZOBRMOKIZIEIIBIR 7 —A8F (1965) 12 & - TSI S vz, ITH
E> (1968) (1 FToUEr M R AVRHER ) &SNS Koy L, A (1973) 1 FAREm, #s
PPN F X ON)IEICK Sy L, A& CIE 3Ky L, TR, FAREES L O HEREICR T L
7o, HOREEATRIIFE A DAL B AT LT, HEEMN R oD 0%, MBE OHIBEIIER L T
V. RS T B MO IR L, WM & T 3omOARHE THE L TV A, TR SRS I
BHIOIEICH Y, O CH DAL R TR L CTh 5. ViEkm BT PEH T4om, HHET25
m & 22%e DR CHICIR S A2 . HHELFUR 2 [E 134 BT MSHRIRIC 3 L, M8k 8 EE 1P - 80m,
HUHT30m & 20% DAL THUCAR 22 5. HHEFA Y L, PPRIEH & 3~mORAE THEL TV 5.

KBEREIE, FIRTTA S ARG IR 755 /N JRTTE C, BB, FIARENE, wEiEell,
ALITREAHUC IR S 72 16km, FEALOKkmMO LET, (Lt - PSS K OB SIS A U MLA Co Al
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LCW5. ARRIEHIEA CIXEBEOSIGROLN T B, Z OWERKEE X CT150m, L ciome
TR 225, KEERRAGoOWEmEIE, TEm, HmHm CEkE SRE (PRSI ICXa S
N5, TSRV EHS LWHTER & LT, ElR o R aidERE (G &4 R)INCE S IR
i (hEERm) 230 5.

TRERIEAKIFEHIROF EEICH YV, %iko REE & FREIIE S Eh, #IEH» 5 ITMo iR & X
BT 52 LIxR#ETHD.

BMEE, TEICE e P 2 7 TR A OMEA T EE RSN, EEOWRE LRI C130m,
A6 T50m & 80%o DR} TALITAIR 72 5. FHmE LB LT,  IRTHYE S i OBAE D 5340 D Wiz
FOUEZ L IFIE B LTS, 2o biE, BEOILT Y ORI R HE K % OfEEE)NIZ L > T
R EhizbDThdZ LaRm LTS (ITHE, 1973 ; [@iEhs, 1977).

LElERZ, £& U TRRIEHIZOEEICIT TR BIICR S FEE L T D EET, EREOHEREE
1F100mTARICAR S 72 . EEIREIE, P25 RTINS BN LV Bl Sl E & B2 b
TWHDT, BIEQILT Y OMIZIE, LEIREHERLLE ORMIEEEIC L > TELNTZHDTHS.

HRE (FREHE) 1%, EEOIE G AT, T T, BEEOMNF L, TR & L
HC70~90m, HUGHITT30m & 40%eDEAN TR HALHITIR S 22 5. HIRE ITIERE LT, IRITHUIRTH
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Marker‘gé‘a?uls“ the Tgpe Colour Thickness g‘x‘ G(léar‘r‘l‘)’ Gradmg Degree ‘Deg%ee Cox(t’tfent Co%tfe“t‘
Tephra V® () [Tephral @ ® | inem |E.E.|L.F. gﬁﬁlﬁ Sorting !Xﬁf&ﬁu erva” [Fiamment

12| P | wh~gy 2.5Y7/2 5 3.5 | 1.0 P w » | p oob

11 I P | wh~y 7.5Y8/1 13 1.5 — w w P p, ob

10 ! P gy 10YR7/1 10 0.7 | 0.2 w | w~m D p, ob

9 ! P |or 2.5Y8/6 10 2.0 0.8 f/m ol P m~ 1

8 | Plor~y 25Y8/4 15 3.0 | L0 | — p w r p

7[ | Ply~wh 7.5Y8/1 #4 50 | 15 | 10 B » | p ob
TAu 6 P | y~wh 5Y8/1 35 2.0 2.0 | m/f/m < WA m T T

5 Py 2.5Y8/4 | 10~20 2.0 1.5 —_— P W T D, ob

4 ~ | HoP|wh~y 2.5Y8/2 20 1.5 | 0.8 w w m P

3 wl PR (GIFEEL s | 20 | o7 w | ow | r p

2 = B 3R IR | ss | vs m | om [Tom| P

1| +BSwy | SP|or 5YR6/8 10 13 ’ 0.5 | — w p p P
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(byERE - LAz (1972). @)P : BESHEEMHPAEAOER, S AL x2 17, HoP: &k
RS ANEOER, SP: X3 ) 7eBEOPENRDD, [ T -2b Dk L FTE
b33z e #RT. Wa)7 7 > Eetkog® (bk: black, gy : grey, or: orange, wh : white,
y :yellow), WAEHEOABTDE (Y e LHEISICL D). i ( T o7mdb D2
FULOBEREL, [ T ohdbDRXETFTTHENREKLSZ & % 7 7. (6 E.E. : Essential
Ejecta, L.F. : Lithic Fragment. (7)7: & 21¥ f/m/c 12 r¥mk:, bk, THEEO LS
WIRETHZ L &mRY. RLCADD O L T massive 75d D, (8), (9) w: well, m : inter-
mediate, p : poor. (i, {11) r :rich, m : intermediate, p : poor, ob : obsidian bearing. 7¢
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JBE3~10MOBEEIE CH 5. TREWED IITHRITEMEEICE L, HaEeEdth b rICRER R
<720, ZOEBEHEME TREr —AENEAEICBE-> TV, RIEE o —AORKKIICIE, i
JISRPHE 72 BI2 X > CRBORAMMNHI b, BIEOREBEIZ/R 7. SEEEICE, FREHEo—LEM»N
LaJlla—AEE CEIN20~35mou —AEAHEFBL TV 5.

ETEE, B ORI HERE U7 2 L & L, Z e 2 RS 0 — A F TEAEG IS
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FLTND.

RS, Y e — 2 ORKINTHEE ORI E U TR Sz, FEING,
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ACEERE (KEERC s sEEICES ) ETHE D,

1974)

Phenocryst Refractive Indices Correlation
Heavy Mineral mm Other ns 1.660 1.670 1.680 1.690
(1/8 ) 100% Remarks |y '1.700 1.710 1.720 1.730 1.740] Y T
12 /// opxEEAEIK
n qt rich - -
10 é;k\ gt rich .l
] opxfEA¥IR - -—
8 opxSEHEIK -
~ qt rich
N/ AANN opxBERT o n DERREEt SRR —
o| N - —-—
5 ////i\\ v ol K dh -
4 /R{ L o— Me-10
J
NN —— J
2 AN\ i { - 8
COFIIOIN ol |40 HE 5 —
1 7R | opxil FHEIK 4
opxX epx ho/ mg others —®—7(opx) ——{3— n1(ho)

T (Ys~1/ismm). opx : orthopyroxene, cpx : clinopyroxene, ho : hornblende, mg : magne-

tite, ol : olivine, ap: apatite, qt : quartz. JEITEE; 7 SIHRE OB IEITE, np:
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/N O BRI E OB D HERE L CRHMO FH A Bk Lz, ZoMFmARFR I fe LT NREm &
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WX Lz, BHIHEGROR—Y U 7ERHZ L D &, Am+DEIOu—A@BRH Y, a—ABO FALIZ
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THLMZSNTWS. EREICE, ERr—AB»5)n— A8 E TEIK35~50mD 1 — AJEH
HREL, FTHEICE, REF e — L TS e— A E TESK2mE O — AEAHERE LT
WD, BHAEE OB RIS IE, RS v — ARSI r— AJF E TESKISME O r—AfFAH

HRELTWD.
£BAMIT, FL L TTEBOERAHERMZMERE LR SNz, Ao PP,
A=V 7EBEHNZ LD L, n—ABEOESF42m+ T FRIZH O TIER L, v—AEBIZIT% oA

BAERH SN TN D, BIROKRBELEOHBEOSMEE) S, —IS FERBOHEM & Lz, a#iodt
WY, @ BJIEVOBREHE RN— U 7ERG TREMm &R Lz, FTREFRIL, IR ol
JET, WEHTILEREEICHE LW ETH . b BRI, &EIORRMIEOEEIZ X - T
FeEAL, HERRE S ENTWAD. FREFMICE, FREr—LE1L)Ie—AEE TEE30m+
Or—LEAHERL, FEEEICE 2 — AE 5~ 1IMOE S THR L T\ 5. 7238, HAURA
I, FARA DR E & BRI & 0 2 2 TRl AR L CAiciitnie. BRTmHER OE 31X
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ARRNEHUEACH O R, F#cEF, filaHuE, S OB EEEREIC L > TS TW5. fEEl
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ENEEERICERET 2 600y, FIENR S ONIBIED & Z AW B TIHAR.

FRBIZBTHR—Y TERHC L D &, RO SN TV DR A~ IMEIERIC L 5 & /6
DR RO LD, FKIFINL, Z ORISR - TIEE D S B RIZIRAL TV 2 2%, FIs o B 28
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LinL7en s, ZILHHUKIZIW T O B TR R OB 1L, 3 LWEIE ERAIIZH D

FEFREHICBW T, TV ERIMEOBEIL, B LW EIRHIEOBEE L v mESMKLS, BiEE
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1, MALICHE DN D B — o SRS RROIE R B 0, 6 (1934) 12 & > THELEITE & IR
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Tk, FREEIGRR EBAEOERE T, BAEOERIING W, 20" NIZRY, RIS E
ERAMHEREMICAEASICBBDNL TS, ZHUIx L TIE&E AT, MU TRRE L&A TES A
JBLTWDR, 1FEAEKET, BEMIERICECBERI LTS, 2ok, @BNEIZEATE
RKEHORENR R >TWD. &F)INE, &BESORRERE GRS TS DOIZkE) DR
FliZYoTRY, Mkl PREEHOMEOERL, ZOWEESHE ML TS EEILNLD.

Bt OREEES)

IS e S M T, PR SRR O TERE & R B O A RS, MR B IO EBEIHIY LB L TV D
DT, EHMOEHEEEDIL, BAEE TRV TV EZ2bN0D5.

FEINHE T, Ando Z & KT R— L0, WiEIChi, Mk e O mE N ik
— ML TWD A, BRI O mMEE o T2, HOTa)E &R a iR 2 HEifE L Tu
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T ORUFESIA O OMFHEKHIE, FEHEE Ak OEB) & KB L O DR SN TS B2 bb.

FRENVG % TlE, FPEREHIO I Z AL 5 8 O DA, 4 B)INCI T 5 HEEICHE LT
BNZ Eh s, BUS— B BHEERITIN O TEREER S ARSI D . M Rt fol & 32 ThRSES)
X, BRI Ok &, BAbB T oLk (RE —BRIERE) ([C X - TRl T
WBHA, Z0H BEACHMOLRERIL, AR EO EE - B3 C, MBI L, do
% EHER S8 L VBRI O FALICH 2 Z e BB TH D, F, FALHG MO & LT
1, TR U7z BOEHE R O RN 72 B 5 R B — RRIIE B #0137y, B/ iR Ur,  SOMEHRIA L
D2HFNT, HKEIZOVEHIZT 7 2T 28RBS H 5. 20 K5 iR OFEL, FHK
JNOPEFAITIEB S TIE7RV. 72720, PERAHEE SR BB IIT S E 72 IE 7 1m O ) AV o
RHEHCIE, WMRBICBBON-EWIEEE (FREEORE) SR LTHEZ Enb, REHHOW
FEAE MEIE T 2 ATREMED & 5.
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VI 1 & R®-8k R

ARBEHIRE IV, BUS~ B ERERICIR o C, IRIRSE, GRS, BT, PR, SRl & ofiR
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HeK B O - B O W &
BIROBER - $hR s & B # FARILEOER - 95R
N—1 N—2 :
E N O | B T M| ERAPRR RESAEERES Ot B B LN SR/ WUKRTE | BIFTE | WREME | fEERXFE
B | R
# Kk 4 H H| 38 7.25 38. 7.25 39. 9. 7 40.12.16 38. 8. 8 41.12.23 38. 7.29 38. 7.29 38. 7.29 38. 7.29
# B OO 20.3 20.6 19.0 22.1 25.2 32.0 15.0 18.4 17.8 18.6
% s (m 1.04 3.85 146.0 506.0 50.0 148.0
# & (1/min) 24.9 33.2 5.0 45.8 ’ 75.0
pH 9.70 9.69 9.80 9.6 7.20 8.30 6.90 9.41 9.29 9.50
RpH 8.0 8.36 8.0 7.8
#RARE (ppm) | 165.1 188.3 nd. 561.3 7086.0 6486 111.1 174.7 132.1 239.9
K+ 1.30 1.88 3.44 1.28 8.00 4.00 0.860 0.410 0.300 1.00
Na* 62.0 82.5 126.0 184. 1084. 922. 8.00 58.5 4.0 73.0
Ca** 1.19 1.19 33.6 2.480 1424. 1403. 18.1 1.59 1.99 1.99
Mg* 0.0 11.8 0.0 4.20
Fet+ 0. 090 0.310
Fe+++
Al+++ 0.075 0.050
it 64.5 85.6 188. 2528, 2329. 31.2 60.5 46.3 76.0
cr- 16.07 29.20 19.84 97.31- 4122. 3832. 9.079 1144 5. 587 21.65
SO, 40.7 69.2 45.3 204.1 150. 110.1 13.2 3.36 7.88 38.8
HPO,~- 0.092
HCO4~ 59.6 55.6 84.8 46.76 7.7 16. 44 nd. 114. 95.2 93.4
CO5~ 17.6 16.1 31.7 3.449 0.10 17.3 11.0 17.0
OH- 0.852 0.833 1.073 0.680 0.437 0.332 0.537
BO," 2.944
HSiO," 23.32 1.76
i 134.8 170.9 378.7 4280. 3960. 147. 120.0 171.4
H,Si0; 22.7 n.d. 41.43 44.67 20.1 18.3
HBO, 3.123 3.652 2.009 9.690 4.25 0.9920 4.734 3.472 5.614
C02
#® it 225.1 610. 6818. 6338.

FEIE (1967) —

—KARIT A (1964
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QUADRANGLE SERIES
SCALE : 50,000
Tokyo (8) No. 73
— -
GEOLOGY

OF THE

FUJISAWA DISTRICT

By

Shigefumi OKA, Mitsuo SHIMAZU, Akira UNOSAWA,
Shigeru KATSURAJIMA and Toshihiro KAKIMI

(Written in 1978)

(Abstract)

The mapped area is situated in the eastern part of the Tanzawa Mountains of
the South Fossa Magna region. Cretaceous and Neogene Systems are distributed
in the western margin of this area, but most of the area are occupied by the
Quarternary System which is developed in and around the Sagami Sedimentary
Basin. Cretaceous System is the Kobotoke Group correlated with the Shimanto
Group. Neogene System in the Tanzawa Mountains is composed of the Oyama and
Susugaya Subgroups of the Tanzawa Group and the Aikawa Group. These groups
are the so-called Green Tuff formation and are mostly composed of volcanic rocks
of Middle Miocene.

Boundary between the distribution areas of the Tanzawa and Aikawa Groups
and the Kobotoke Group is the Tonoki-Aikawa Tectonic Line and also boundary
between those of the Tanzawa Group and the Aikawa Group is the Makime-
Susugaya Tectonic Line (Ochiai Fault).

Stratigraphical sequence is shown in Table 1.

The Kobotoke Group, composed of shale and sandstone, is locally distributed in
this area, but shows large distribution through northwestern part of this area to
the Kanto Mountains.
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Table 1

Ge(;l\%%lcal Stratigraphy Main rock facies Eenslscgn)
Holo-| R .
cene | Alluvial deposits Mud, sand, gravel
! 2 ‘Minahara Gravel g | Gravel < 5
@ ] 3 )
o & | Tanahara Gravel g | Gravel g 8
35 “ L g g
) Nakatsuhara Gravel §§ Gravel oo 2
] [=) ® = g
c ©
& Dai Gravel . Gravel e
o = S~ o
& ] @ g2 9w
a Sagamino Gravel =t Gravel s é °
= = —_— Q
(=2 i O (<) o
o B | Zengyd Gravel P Gravel = 3 E i !
1% o - ! i
g a Shimosueyoshi Formation Mud, sand, gravel ‘ 2 8 i i
oy 33 o ; = i
o) 3] ° : i
bS] % Tsuchiya Formation '43 Mud, sand, gravel " § !
= e '
g | B . . E -
= Shichikunitége Formatlonf 2 Sand, gravel P2y
a . <2 A=
2 | S3da Formation g | Silt, sand g ¥ e
3 & RO
© | Zama-kyaryd Gravel S | Silt, sand, gravel N é
& . L8 S
& | Shimoniwa Formation 2 | Silt, sand, gravel : g > ';
© — D= O
~ i3 2
i Cba Gravel © Sand, gravel P> g q%
Bygobugaura Formation ’ Silt, scoriaceous sand
Naganuma Formation \ Silt, sand, gravel
: s Conglomerate, sandstone, andesite
9 Takatoriyama Formation | lava, voleanic breccia ’
o9 (KS;) Alternation of siltstone and
59 | Kazusa Group (KS,) (KS,) sandstone ‘
g.a (KS,) Tuffaceous coarse sandstone !
=5 : Conglomerate, muddy sandstone,
il Nakatsu Formation. 1 sandy mudstone, siltstone
[&)
i;a ! Nakatsu- § Junreitdge con- | Andesite tuff,$ Alternation of cong-
S| kyd tuff ¢ glomerate, san- | volcanic bre- { lomerate and sand-
5 ( . . . . |
a (2% { dstone and mu- | ccia, lapilli stone, alternation of
=] §
o [HE| ¢ dstone tuff mudstone and sand- ,
IR ; stone ‘
Zim ; ¢ |
g Mudstone, tuffaceous mudstone,
© Funazawa Formation andesite tuff, taffaceous mudstone, 550+
= dacitic tuff i
<€ |
N s . Andesite lapilli tuff, tuffaceous mud- ;
o , .
o ® Miyagase Formation \ stone and sandstone, dacite tuff 200~350 |
=3 =] i
[ « . |
3] : ; Alternation of mudstone and sand- i
Z é g Jika Formation stone, andesite tuff 200 i
& | \ Andesite lapilli tuff, dacite and
5 | Yatard Formation andesite tuff, mudstone and tuffa- 400
g @ i ceous mudstone i
5 © | _ Dacite coarse tuff and lopilli tuff,
| & | Osawa Formation tuff-breccia, andesite tuff and tuff- : 1,000
(G ;
o0 breccia
g 5
= R . Dacite coarse tuff and lapilli tuff °
E & | Fud3jiri Formation \ (with mudstone) 900 |
« I
& gé Andesite tuff-breccia and lapilli tuff,
w O andesite lava
K F io .
E_‘,’:‘J arasawagawa Formation Basalt tuff-breccia and coarse tuff, 1,000+
85’) dacite tuff, mudstone andesite tuff- .
! breccia ;
i i
Cretaceous| Kobotoke Group Shale, sandstone |
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Neogene Tertiary

In this area, the Neogene Tertiary of the Tanzawa mountains was ever studied
by Mikami (1955, 1958, 1962). Stratigraphical division shown in Table 1 is nearly
the same as that by Mikami.

The Oyama subgroup is divided into the Hontanigawa and Karasawagawa Forma-
tions, and these formations are subdivided into several members respectively. The
Karasawagawa Formation in this area corresponds to the Karasawa Tuff Member
and is mainly composed of basaltic pyroclastic rocks intercalated with dacitic tuff
and mudstone.

The Susugaya Subgroup is divided into the following four formations; Fudojiri,
Osawa, Yataro and Jike Formations in ascending order.

The Fudojiri Formation is mainly composed of pale greyish green dacitjc lapilli
tuff and coarse tuff. The Osawa Formation is composed of dacitic lapilli tuff and
basaltic to andesitic lapilli tuff and coarse tuff. The Yataro Formation is composed
of alternation of tuffaceous mudstone and, basaltic to dacitic tuffs and is distributed
in the following two areas; Yataro area and Hibita area. The formation of Hibita
area located in the southern part of the mapped area is bordered on fault from
the Karasawagawa Formation. Although the Jike Formation has similar rock
facies with the Yataro Formation, mudstone is predominate in the Jike Formation
and contain yields many molluscan fossils such as Chlamys kaneharai.

The Aikawa Group is divided into the following three formations; Miyagase,
Funazawa and Nakatsukyo Formations in ascending oder.

The Miyagase Formation is mainly composed of andesitic pyroclastic rocks
intercalated with dacitic tuff, mudstone and sandstone. The Funazawa Formation
is mainly composed of alternation of mudstone and tuffaceous sandstone with
andesitic and dacitic pyroclastic rocks.

The Nakatsukyo Formation was divided into the following the members by
Mikami (1955); Nakatsukyo Volcanic Breccia, Junreitoge Conglomerate and Sand-
stone, Ichido Mudstone and Sandstone, Nakatsukyo Tuff, and Sekirozan Conglome-
rate and Sandstone. The Nakatsukyo Volcanic Breccia and Sekirozan Conglome-
rate and Sandstone Members are not distributed in the mapped area. In this
report, the Nakatsukyo Formation is divided into the Nakatsukyo Tuff, Junreitoge
Conglomerate, Sandstone and Mudstone, which includes the Ichido Mudstone and
Sandstone.

The Nakatsukyo Tuff is mainly composed of andesitic lapilli tuff and tuff breccia
intercalated with andesite lava, dacitic tuff, mudstone, sandstone and conglomerate.
The Junreitoge Conglomerate, Sandstone and Mudstone is interfingered with the
Nakatsukyo Tuff and is composed of alternation of conglomerate, sandstone and
alternation of sandstone and mudstone. Conglomerate is composed of pre-Tertiary
pebbles and pyroclastic matrices.

Main faults of the Tanzawa area are the Tonoki-Aikawa and Makime-Susugaya
Tectonic Lines. However, southern extension of these faults are not confirmed
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because southern part of this area is covered by the Quaternary deposits. The
presumed fault drawn in the Hibita area is the boundary between the Karasawa-
gawa and Yataro Formations.

The Oyama and Susugaya Subgroups change in structural trend from NNW-SSE
direction of the southern part through NW-SE of the cnetral part to NWW-SEE
of the northern part. Dips of these groups are 20" -70° toward east, but in the
upper streams of Hemurosawa and Fudosawa some of the Fudojiri and Osawa
Formations dip 50" -80° westward.

Structure of the Aikawa Formation is in harmony with that of the Tanzawa
Group and has trend of NS to NE-SW and dips 30" -50" eastward.

The Nakatsu Formation developed mainly in the northern adjacent area is found
narrowly at the riverside of Nakatsugawa. The formation covers the Cretaceous
Kobotoke Group unconformably, and begins with conglomerate and muddy sand-
stone and is followed by siltstone. It abundantly yields molluscan fossils of the
Kakegawa Fauna indicating late Pliocene in age.

Other Upper Pliocene to Lower Pleistocene strata are exposed at small restricted
areas of the mapped area, and are concealed under the late Quaternary strata.
The Takatoriyama Formation in Oiso Hills is composed mainly of conglomerate
which contains round to subround pebbles of andesite. Members of the Kazusa
Group distributed widely in the Yokohama district and Tama Hills are found only
in The northeastern and southeastern corners of this quadrangle area.

Quaternary

The Quaternary strata excluding those of the Lower Pleistocene are most widely
developed in the mapped area. They are classfied into the Sagami Group including
the Older Loam Formations, the Younger Terrace Deposits, Younger Loam
Formations and the Holocene Deposits. The (Kanto) Loam Formations, weathered
volcanic ash layers, cover entirely the mapped area except for the area where
the Holocene deposits are developed.

The Sagami Group overlying unconformably the Neogene and Lower Ploistocene
strata forms a broad sedimentary basin named as Sagami Sedimentary Basin. The
group is rich in pyroclastic material and is divided into the Naganuma, Byobuga-
ura, Oba, Shimoniwa, Zama-Kyuryo, Soda, Shichikunitoge, Tsuchiya and Shimosue-
yoshi Formations in ascending order.

The Naganuma Formation is of the products in the early stage of the basin-
forming movement and the next Byobugaura Formation is of those in the migrating
and expanding stage of the basin. In the mapped area, however, both formations
are almost entirely concealed under the younger terrace-forming formations. The
Oba Formation and following younger formations are either of ancient coastal
plane deposits or of flood—-plane deposits which correspond to the specific stages of
the change in sea-level probably due to the glacial eustasy. Among them the
Shimosueyoshi Formation is of the deposits which were formed during the last
interglacial transgression. Each sedimentary surface of these aqueous formations
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is followed by the corresponding eolian Loam Formation, and forms a terrace
plane. The Older Loam Formations are composed mainly of andesitic volcanic ash
derived from the Hakone Volcano.

After the Shimosueyoshi Transgression, the Younger Terrace Deposits were
formed mainly as the fluviatile deposits of ancient Sagami-gawa river at different
altitudes refrecting the lowering of the sea-level. They are classified into, in
ascending order, the Zengyo (M,), Sagamino (M,) and Dai (M,) Formations of the
Musashino (M) Stage, and the Nakatsuhara, Tanahara and Minahara Formations
of the Tachikawa (Tc) Stage. The Younger Loam Formations, namely the
Musashino and Tachikawa Loam Formations are mainly composed of basaltic ash
derived from Fuji Volcano, but in the lower part of the Musashino Loam Formation
andesitic ash and pumice beds from Hakone Volcano are intercalated.

In the lower reaches of the Sagami—gawa river, many burried terrace deposits
and overlying Loam beds are found from the drilling data.

Beneath the Alluvial deposits along the Sagami-gawa river, an ancient river
valley is concealed. The bottom of this valley is 86m deep below the recent sea-
level, nearby at the mouth of the Sagami—gawa. Lower 50 meters of the Alluvial
Deposits filling this valley are composed of fluviatile sand and gravel, and upper
30 meters of them are of marine sand containing molluscan shells. Sand dunes
formed during and after the Jomon Transgression period are well developed along
the coastal belt in the southernmost of the mapped area.

A synclinal axis of the Sagami Group is running through at the southside of
and nearly parallel to the railway of Shinkansen Line, and plunges toward the
west. The Shimosueyoshi Surface and younger terrace planes of the latest Pleisto-
cene are tilted toward this axis. Besides, location and trend of this axis coinsides
approximately with those of the “hinge-line”, a northern limit line of co-seismic
uplift region, of the Great Kanto Earthquake of 1923. It is considered, therefore,
that the tectonic movement which formed the Sagami Sedimentary Basin has been
sill active at the present time.

Economic Geology

At the lower reaches of Sagami—gawa river, the Quaternary basin plentifully
yields artesian water of good quality which have been much discharged for indu-
strial use. At the district around the mouth of Sagamigawa, the moderate yield
is about 8,000 cubic meters a day par well of 300 mm in diameter.

In 1966, at Hiratsuka City, total pumpage for industry was recorded as 79,000
cubic meters a day. Such a large pumpage was an overdraft and had brought
about the progressive increase in lowering of the artesian head and land subsidence.
Since then the pumpage have been controlled by the ordinance, and, in 1976, it
decreased into a half of that in the period of maximum discharge. As results the
artesian table recovered and the rate of subsidence had remarkably decreased.
Howerer, in the eastside of the lower stream of Sagami—gawa the subsidence is
still continued.
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