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INEEERI T mfg L 22 0 L o], TRINCHE T 2ETIE, RO XD RBHEMEIES
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tf o BRIREEDCE  tr - M T B WEEIS  ms: B ool - S
H 30 RSIUR N\ TR R N oL, EE MO EIEITR SN SRS (cal)
L ILERE (f, ) & OBR
WiE A : ] N6O™W, HE5T S
WiE B : WHE T, &M N8SOTW, AL 65°S; Al ES, Az N75TW, AL 72°S
WifE C : Al N75°W, {8 64°S
WifED @ Azl N50°W, T

ND, EAEICITVEO LTI TALCIE, M~ PRk LR OB K I LIBEEE IR 5 ~ UKL
BEIK A L AREE 6 CTRIBEVED & 2 RIS & D gAY, JEM N45 E - 4} 15° SE %
bo THEHLTWD, ZOBHOMIHITAHZOMIZEDNATWDR, EEEO
FAHCCIE 44 (?) ORIEREDN LHNT LERAMER L TRE L TWD, WaEo
EARIIE, OB EEIK A B N E O EEVE TRWTE Y, IS 1RO B RREGE
PHENTWD, IHICHET, 198 mILOFERED FALTIE, £l N20° W - B4}
15° W DR~ Kk Sk DFVE EEK A S (RS 2~3m) L ERAOBAEKE (7
S oem) EOHEBABHL TWD, RECOMREICSHE b HENTVD, =
HIgo /T EFAACIIBE Lz 2y (?) a1k, ZOETRLIL D KL
JBEDS L, HEG~KERE LUOREAEZET 2L DIRZIAEH D VITLRAETH
D, BEEETHHLOIIARRZIEETHA I,

AR DI L OEOMOBHDOBILELZREG L THWTT 5 &, KBOFKEZRT b
DIFLNEER LOZEEOBE KIRES Th > T, ARZIEE K IIRES T
BOCE LD TOETH D, FRE - Tk - Ml 2 115E OFE 3 KOVNEAS
HEMIZD 2V, I b KIEEEITRER - 889K )+ b (iron-saponite) - A -
IKERAVEREE « IRERIESEY) « B2k L O3 & £S5 & 5 R BUKEEIEM 2S00
LahixTTEY, EICKIRBEEICENT, ZOEARZELNLS THD, il
BERB X ORFEAILL, 2 OFSAERVTE, BRICEELTLESTNAN, H
RHETIHE R 2 E 0B, BRI RICHRECH D2, AWkl 58
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AbHD, NERE - FRERERY 2 HE LT BBRUIBKEEM A B R - KRG

(BRI SHGH BRI - KRG DR M T A MERORES L, A0 K LRI
Thd

KB H AT 2SR LR A, B O LD Thil, Miob o Thiv, BE
KIWEAE L VWA DD TH Y, —HHRE KRS IAE O AL IS B AFEX
E~EIKE T D, BEITRICHE LIV OMGREE RV, ANABEREZRS S
ZRICEGUDEIKE S ENICR LMD, BaB LOVNEASL, HlEaZRE (WA
HOOMEICHE AT, Mb B XV Mboc ) - ML s - ¥ — s - BiEn
ZiE (d) - iAo lg~Zies (IVd) - el (MlEa s 25t 2
LbdD, Vd) - EAARZIE - ARAEA AR LIEB L OBS S LTREAD
HERTHRZIWAE~ZRETHD, TNHDH 6, HAZLISENEFIZIEZ NS T
b, IUHEAFEIZRLS ZREOREAL LT 0~ %OHE LTMBEREZEF T2
BERAE C, EEREASITRV, ARICERAL L TCHREADENCTAT ) EAE S
T, L ATHIEZ I ~ Y — I ZE DBNR S, E-EMIEM LT A CHIC
R E LTFIET D89 Th D, BMEBIUWWINEASEZRET HEAICONT,
DU i B Red T 5,

MG ZUE (NI57102104) @ BEIRN\BEEMEIGH &, Wad (?2). ST Tk
B & L CRE AR X ORI A % &, RRATHKEAT, Ml s X Ok
WAEZEIZEALTWS, BRI A (?) ZEVHRENATHWEIHDONRE
W, BIBEAIEERY AR A N (7)) - AR KOVKEREERILE (?) OHEEEICE-TL
ZLLTEY, ZOIEIOHEE SN DITRE 20, BRI EN T,
AREIREA - BAEL - $0L - AR KO USRI O M A AT TEERE (?)
WE GHROBEIRA ZET) oo TWD, AKROHBEA b E-T<ABELTLE
STWVDR, WICAREEDOE Y+ UEAREICIY B EN TV D, 2 RIS R T
A FBLPHEEAELTNDLDT, 7ANVEADEEIZOWTE, Fo&h Lz
EMNZ A, REIE, BT OfER, Na0=3.48%, K,0=0.66%% &irZ

716) Kuno, H. : Petrology of Hakone volcano and the adjacent areas, Japan, Bull. Geol. Soc. Amer.
Vol. 61, No. 9, 1950
LT TR ) OF I HTIEAFI AR —HEHE AT o T E 0Tz,
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ERDNRoTND,

WE AR 2 0 (NI 57111308) « B HRTifE 7, ¥ O R FE e 0.6km, I D47
FRORE, AR (2), AEE, WIRMICIE, REEOKEBILEE (?) 1525/
HEEZERICAL, e LTREZHEOEEKAZELTVD, ST TR, B
L CEERMER (BEE0.5~2.6mm) - 85 - WiEEAa (KX 0.5~1.0mm) - &
FEROBRA (BEE0.2mm) BIODEOFERIZA YA MuL=AMA (7)
EAT D, AR~ R T, BREROMESR (ESH 0.3 mm) - BigES (?)
BREL, BROINOHEWROME RIS ZBOT VA ) EA, BROBRMIZITD
WD, WIEOAENGRD, BIKAGDEEEND, BRI KBESEE (?)
Ik o TRIRICTES S, EEREMRICEDN TN D, AREIE, T OfE,
Na,0=4.91%, K,0=1.43%%&irZ &MbnoT 5,

v —sHiiAE (NI 58102201a) @ B ili)RIE D ALALHH 0.6 km, JAETDH VM TH
H, ABITT TIOERREILEC LV AR AHmES (RREOEAE S No.1893032)
ELTRBESN VD HDLR—ThHD, AL, WIRMIZIE, FRIREHOTRKE
ERL, BELERTND LI, ABERMSEE T H00 55, fHEDRIBRILH
OB LV BTSN TEY, ZOWEITHICABEBT 220 TiEizl, &

WCHET HHOROEN B I - T LARA TV D, A IRMEE 2 779550 13t A
AEETH LD, & 5WVIEERO B Th 200, BEB I VO TH S
TERV, BEF T, B e LTOROREA - 88 L UM BEMICRKRILL I, 2 IR
PRI B S R IR (R ARE ?) BRGNS, RIEABBITIZEEALE
ooy, BERIKERATHS, HRITHERE LTIND0IENT, BARA R
FOARANRLEDLS L EX LN AROARENOIEREDSH 5 Z L 2R TN D,
ARITARLC, BHRBESD (KERD) - 8685, 13 A LEE LT LE> T8
TEEBIEIE B LD BOBIKE N BRY, TSR OB &7 LCT LV h U E
ABLOLEMAET Do ABIL 2 RIVKEMLESE (2) B X OCREMIRICE N
TV5D, BEITIIND 2 RIMIRIZAE BRI OB IOUERICL > TELTHD T
BAHHELTND, BEOGRIIZOE LIRS DLFEOIEEZRIZH T TH L,

Z OFEA (NI 58102201@) 22O\ T DESSHT DOFER, Na0=5.16%, K,0=3.67
% TIhH I ENDPoTNS,
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Si0,Al, 04 Ti0sFe,0;/Fe0| MnO MgO}CaO Na,0K,0 I({ng 1({ic)> P,0;| Total

[

66, 98116, 53| 0,53| 4.31)0.43] .13} 0. 731‘1_ 01} 4. 6813, 9810, 480. 54| 0. 34/100. 67

(4% PRER)

Mg 221 (NI 57111302) @ B H U\ BEERT AT 480 R o0 L VE Y 1 km,  HEE 6
(7). AEIE, ETTEETLL, BiE LTAAROLRVRIES - ks L O
DVEOBIN AN D, HBEAITZERICHEA (7) - AR X UKBILSEEDES
KIZED->TLESTHEY, ZOIMEELOEEOL O FEACHERDH o7 2
EPESNDITIBE R, AAIIRE A - AN - RUTHA 3 K OBIED 5720,
INOIIRIDI &I T 2 do HWITEEREWE GHROBEIKA L ETe) RHRIzL T
Do AL, HOON ORERE, Nay0=3.72%, K,0=1.12%% &t Z L MRbdro T
W5,

R SRR WG 21 L2E (NIS7111306) - SIRATH T-OmPE, REIL, #HH
(), AT, BT CBET DL, BEihE L CREL - HiliA - SR Ak X
OHIEA R R oD, REAIFIBMRE A X OSRIEOBEMITE S, El-kkieq
(7)) ICRVIBRINTWD, BEEAIXIZEAEEBE L TWRWD, KEfEa (H
BHEARRAE A L2V XFEICEZEL D, HLWVEENE I TEBEERZZ T
%, MEETITERICRIES (?) « REESEDRS SO EOHEAKICER SN TN D,
AEETRIT, RHRA - BAUESG - MRS X OEIE b5, TAB Y EAB X
VI VR MV H D REEEND, AERTEAITHEMEA LY b —RICKET, £
D—HILES KT A MIED-> TV D, ABITEIHNTKILEREE (?) ([TXR VY%
INTW5D,

SRR A R A A e U (NEBT111006) R HUR\BEARRE AT K- 0 P AL VE £
1.3km, 417.0 m IWILTEASE, AR (7). AEE, BRKE, > FBEREzHED
FIREAEZEL, BEAHEMEZSEELTVS, BT T, BRE LTHELADIEN
(o, WG - SRERREG (7)) - KRB KOV BORIROBIK G BTEAET B, BERA
RAITEAREOK 20 FE% a2 b, AEMOIF & A ERVIEEREIKEA~T IR
[ATHDHMN, A (?7) ITHERINNTWDZ e b5, WA I3EZD 5 iEH
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NWEIZHR > THOTRICEY R T A MIEML TV DITRE WD, RFEAITE 72
S ART A MIEDLSTLESTEY, 72N BONENL ZEDFEEET I
WE 7R, AT E R A AP I ENR TN D ZE N D D, HRAIEMO
BERCIEARTMNE (B SH9 0.2mm) T, FIZED c BT PATICES] L 72l 72 & F
Wa G, AT T, BRHIRBEA - 28 Lo LIS - Sk Lo
BORERBKANLRY, IOEMROME 2 LTS ZROERIIY, BX
OEINEDRWRT A I Y BABHET 5, D BORIERKEG MG E L0 E
EREZEDARMIRY, EEBYRONDD, AERBRE 272 THEOL T LB

LTWDE9ICihA%

IR KIS IS, e - a0 X9 IO RES T RERIC LR o
T, FLLZOREIEE DD THN

AR, BHILETE, BVAREEZRL WD LS ThDA, FIILEET
HEo &Y L& T b b, b Pnicitn flon < o otiuscodm - Bk
DOREMSIE, FBV/NEEAHRYIRENTWD LI ICBX 58, SRMICAZEAICIE
ESHKEICHR L CWD L LTRWE S ThD, EEIE, HIRlISh-HsaBEICA
NRITHIE, 500~600m Th A 9, AJFDIEEI L OKES B OEMREITIFLE AL
ERENTE LT, EWREITZH.0E Lo ik ARg & Ltk o 2h & oxt
BIHUEDOHMTITE -2 TERY, BRAVAEHROEENG, MELZ—FHLTZ
THRARZITHE 220,

KIGINHIFRFRERE L 9 2 &9 b AIT A S TR, 72 ¥ BHUR N ERR
BRI TIL, ABICRT D REAEICE h b ARERRHER OO AN, £z
VAR T 42 11 AL BT 0.5 km DRI ZERUAEE b > RV RO E K EIE], F6 X O ko
KPR O KA (HEKIE ECFBRS CRLTH D) BFORBICERT LA
VeaE (R0 40 0> O B IR A A WHENTWDH LS THD) DOIRAEH D
5, W ET DICEE A,

FEFgEE
AKREIE, HEHUIBRHG S OEFME B LOFAILOEER EICHMLTND, L

FE8)  KAMEEFOBEEN B, LARNCIIRF R R LA ZE LT L Vb Tn D,
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OIJFK A &%, AR OILEN EZEME TR 545 & 5 MmO iEiF LW #;
ZRT 28, BROABOREESICHIFEKIEE N OGS N @R L RICEEND
ZLEnHAT, HOIREOTEGHFRICH L LD L THREND D, HEOBRITHE
D HATWAR, JFUKILEETE O RITIER ASREBIZH 720, REEOERLXIMEN T
KERT D Db, MEFEADAEREETORIEIC LD L ZABRKREVWTHAH, 1T
NARBIHRL L 7220, BINWATRE BB ICES BT 5 L b a, W& DL
EAIE U A Tl I B b Thon b2y, |AILEMETIE, AEo ki “f#
Bt ORI L I & UL ILERE D3R < AE~MEF L To - T o,

KB DIE, RIERR OB (3 bICTHEER DIE) LIS, EbAIFERER
TR, LLRnE, BEEEEAY 2 Ficus cfr. tiliaefolia A. Br., Ficus sp.,
Pterocarya cfr. denticulata O. WEBER, Salix sp. LU Acer sp. Db A (B
INXREREETE) DEEH ZHE LT D, =28 - BAT BUE RN =A%
F ORI DR OFEBRICE T D005 - HA1E, £oi#E (EREEHO25~27H)
1o, KBIZET b0 LEbh5,

FA SR O [E e > LT UL, AR IR 5 om OH I b 7 5 BE & B E T
ABRL~HLRL D HRID A & D EJEN O 72> TV D, BT, TAIEHEDOESS TIX, R
WEENSHR LI EBEZONDRIE - ZRABLOERFEOTF v — I » THEE~
Ml - W - fERETH Y, EBHEORSE T, HAKSABREOLDEE L
T5, Hfgka2< 288X, £<1310~50 cm DR TH DD, BEEEITE X2 1.5
MRADESIZRD bbb D, BEOBIIEEL, TORIIHMEELRS 20
ZENE, Fi, BEEORBEIE, & XICREMARMELRDLOND, I OHURO
AEIZONWTHE, EEBELLBEHBZLVOT, FMIZOWTIEIARADO L ZA0%
[N

SO FEBROART, BE 2L LIEBE L E L OTRBRIR AN 2o T 5,
TAEEOBES T, BE L TIEKIEENOHE LIZEEZ DN 2RI « X
REVRS-EHEL, BREOT v — b - Wl ~THEE - Wi - s - 7774
MEFERAER L OMBCE~ A ERIE b h D, BEEDINER JUHESE L BT oA
R~ ARAE RO PR EITHALO L O T, ZOMRWEL, BERLTE D
W, KIUMEwE A R E LTS, ELoBA T, BE L TEEBEOF v — 1 -
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R~ TS B L OWER ETH - T, WERKIZEBNOHRLIZDITRD L
RV, BERONTR LU L BB T AWE T A~ A A BT D PR~ B b
DT, FOMBEITKIUED S OIFR O bRy, T GEE OB, HiE, £
5~10 cm DN H 72> T D, BITIR/DO L ONHEREBELLY, HEVHK
LT oTNCHFMEEZRLTESIILIEY LTEBY, FRICE > TRIAZREHNTR
Dond, Fiz, KOOBOESNNEHERL TSI LbH DN, —HKICRZEE
DFEFENE LV, I —MICIRES, M2 EA TV, WHOKMI EHTS
<720, 30ecmIADBRETRAMBASTVWDIORED biLd, Fio, AEPITIE
HHIC, WA - TREOEE HIEN TV D, BUIRAHL TIFBROFEHRN M ST
5o
A, EEEETIE, 1EEAEKRETEIRICIMENTOBITBE R, BA
IEpETIE, RIREHEOIEELR & TER - RO ST LS, Eix Tl 16~
257 OHRFTI~, MRk TIE 20" PAAOBIRICIEMENTH Y, &fRE LTIl
W APRARIE 2 A > T 5, ARG DJEIRITA) 300m Th D,

S ERERE

AL, RIEHERNTORBIUBROK ElEZ 5D 500 ThHY, BIHEBIZNS
AL TND, HAHITE A & JeE &2 Im PN OJE & TREANCHER Y B BJE % X
ELTWD, WAL, BHICHEL, HE, SRTH DA, UIZUITHEREO LRI
RO THE - WERF vy — b UEDO3HEFHRL 7= AL T0D LI TH
%) - WECEB XOT 774 NEEREOMPO VAL S S0, 2R E L CHIREE
Billgo720 3252 8bbD, BEIE, WKAEZETIDEHI L I~ DR
D, LIZUITHESDES (BHICRERORE) 0Z2WElsbEATH D, £, Elf
T, AZEIAYOMRAOERBMON TN D (STURSEA AR AT .

Je A HIE N T 100m WA CTH D, Fio, AREPITIE UIE UG 2358 58
LTW5%,

o. 4. 2 HMEFXILEH

JSEH QAR oA 2 KILPE AT, Zh b 258 O aiids X ONRLK LR S
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BEB/PIANEREL LT, 2> TIEH#EFKICEEE A TE L, KILERE

FHOEEEMMET D b O, EREDBA RIS ~ERAE L O EEIR A BLE ~
KINBER KA T o 2%,  FALE U 138 BB R RS ~ eI F6 & OVERIR 4 J
KRINBER IS DS END Z e Wb D, Iaaih & /NENG TR & OFIHBRIZE S CTldfg
DD BTV, ARIFHURA TIRIARETICIEAIEOREE T E TR0, L
2L, REEOERKIENTIE, KIIES 2> TREORETLIZERHD

AEFEE TALEE & OBRIE, FFEEO RN, BRSF~OERE O L OA
FAIL O ALHA) 0.5km, FEREMRTKMOMG 22 & TR S LD, RIOHA T, LS
(2 A BN EA RIS VB, BOMETIE, FU X O B S o= ehm
FEERBEEKAVPE S TVD, WTNOHETY, FEES IXFEE LR,

LS IARIN O ROIRHEN R GIZHM LTS, ST, EiEE2E
Sl BEERE LB S RGOy T a5, FiokRKEE 0.5m OTE A il
AEEEET D) OEMIIRD K5 otk LT b, AREEREAKSREZRICE
oAz (7) TELLABEL TV,

ANHENSE IR, AR MR N T IS e 0 R s B EESF I T LTV D
2, HBEO S IEHUIRAIC S22 0 OffE O TRELTND L) Th D, HE
MTIEFACETRLTHLN, TRAE~ZIE (7)) OFEBEEHT 2HNK - HH¥RE
DEEETH- T, —fEDBEERTIEAV, FADTICHHAAMEITR,

AEFEARIE « B AR T A b - REBEHEY - ARB L O HMEAET DL 0%
2WINEBEREZZ LS ZTTRY, BaE0BAFneEEEZms 2 LRRETH
Do ELEDLDTENTHLIN, MEALZELTWIEA LD D,

R E OdLk K OR O mRE LI, KILFEEE A B - T i A Kats
(IVd ) DSEUSHIT A0 LT D, AR TS IS DS R I & kAR T A
FEICEBRINTINDD, MOSEMITE ST HRETHY, ZOHNEETRRT
ETMHEFKIGEEDOEALITE LR D, SOV L VHMOML LML TH
LbHMNENR, EIZEOHRBLRVOT, IS T—fHFLTHRATEL,

AEOKINFEE S, SARENCHT, BH D VIFRRA~10~25 B LTV D
FIABBRWER RN D, AKURBEENSITVEETIHAIRER ST
WV, L LASEENL, ZOBEMND, BIUEHRR DD DR OEY & TS Lo
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ZIRNTHAI,
M. 4. 3 HHEekIESE

AR 3 o> P P B, R ERUR SRAE AR = RANT R S A S S TR K LR A
HPRE~EERE/NENS RS LOBAERE LT, 2> TIEREkIEEE L AT
B, INL3FDOHAETFITHRETE D o7-DT, MERTIIXAZETIC
BCR LT, REEEMOBE L OBRICON T, EoZ W Lz LidbhbR
WV, L L, ATECOHEEEREE A 6 A6 7 TR R A B EE R RTS8 2 (LB o0 1% S
TiE, ABBICEKRT D EEXONDARZIBIRNTE RS %2, £ OmEk
300m, IROHEFEDETHE, LEASEIR MERIETIEE IR LTARY) BREULTE
A EZ BTV, ZOEEEORUITIFHERBEI EEZEZ N TN L0, KEED
RERIEZ N KD 3B TH A S, kil d 2 “FEEi” KIZEEO B D b DICRE
& (7)) IZEbATWD,

REBIBT DK EIEEANELL, FELVELFIHEEZHOMCT 52
EIETTE AR, NIEAE R LU ETIET fA PI A E Ls (RERBE AT
HHb0L b)) - ANAARZIE (RENRSEZATLZLLHD) MEAZR
AR ZRE (MbA) BIOLLE dH) REThHA, Thb b RBEILY -
BRPBF A b (2) RRABEOREEET D L) 72 2 WNEEEM 22T T D,
—MIHEA - A IR RICEE L T LE > T 52, BER - ABA IR
LT 5,

A X 135 0D o ek LA OO U RE IS 12 D WD TR Z 88 2 0, EARAEEND
1, ALAEFRR S TOARY, EEOAS « HAREICEN T, FILIERS - KR

MPFEIKABEH L Lo b 00— I, AEHIHETI000365 L b
Do LonL, ZOFRMIZI T D6 E 138/ 580132 <, ERKIERRAHIROHE

DBARFS ThHoTo7ch, HEOBRIZOWTIERBE OMEEZFEL T\ 5,
M. 4. 4 KEFHCE

SEH T O SK 3 km 2 D KO/ T (fFk 105.2m) 13 B G~ KRG DAL

FE9)  BERMIEAILE ORIGOTEIEN S, £ OhE, MliaLEILND,
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BV SITV D, AERIT, & 25H50 TIIHIREIEA, FMiofisy T3t
REF ENTHWDEZLENRH D) BNEELTND, BEPSEIZ-EY LEZ LiIT0
RPN, BERITRE O EHENBAMNELDOR T TH D,

A RO TERE L7 LA (NIS7111504) Z8EF TSI D&, fE - 7L
BV ER-REABIODROSBIEN B0, MERE~MOCG iR E A9 5 A 3P
FHE (B 0.2~1.0 mm) - FIRDOKER A (K30.4~2.0 mm) LD ED
TRBIEL TWDLONRROND, BEMAKEEZIY AT, IHEROAEARDBE O
Do ETCHEEK 0.1mm O RERATRDEGERR Ny FERLTHMLTND, K
AT, BRI, BERRAEMIZ L VERILTWDS,

AN IR PHENTZINL A2 72 LTWAH DT, ZORBMIRMEILE -
7o LB IR,

M. 4. 5 “fEHrt” kiLaE

WO RS - FAKIED S ARRKIGEHIERIZ 20T T, 27220 RiEEE S0 T, Bk
HEEHED DA L T D, ARBITA S - HARIEHUSALE O “SErit” JlxadE, [
IS¢ T AL B kSR 20> © BRLHE IR ML L2 ) T 0 A1 3 2 SR Hhop Hhriefir 22 L 08, B &
OFFRURABCEIHO—HE (7)) (TS T200THDH. ST KilzaEE, &
HIIERS « KRS (2 Xk, Wb a s ey 5 “iitsi” Kilsis REaC
B, P LS KO F B A B EIE, (AR (&, BRI

(BB WIFHHTEERI) DA LEBEEBERIZH D Z LD h»> T s, AXiEH
T, O BIUERE R KO LI OSTE 2 A8 D BRI A TBIR &
N5, —J, KIWMERLZRVEfTSh TV 28, BIUOWAERE I mITbl
STHTET 2IFEDELWEILEZIT TWD Z L b, A FEHO M R T AR
Thde LTHEWRNTHA D, ST, ThbKIEHAE LT, “fEHH”
KIUEEHH EFPA TR,

CRERTHET LRI, TR OZIIE ~ A LIS ORI A S ~ KL S £ o
oK ILPEES &, LEICH > Th oERZ 2T KA ~FRCE DAL L D -
TWo, b KIEES S KOWERIE, BEFEmIcHE, <A ~ERL, 2
D=L AAREERICE TEL TV D, KgkaGIMoRE 2 B2 N2 0T
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bo, BIBTDHEEEND, “MHH” OXINEHIROL I ThoTeBZEZbND,
XU, [XEHERET RO = LA b & LT, RIS~ R I OIERI
WERPIEE D, D% I OMKIZ X o THUH S AV HURL K LB 23 A 05~ 3 i
HRE LT, KINMBESE AR LTz, SOICHIEMNTEHUCH O Lzkpns, TR
DD FRUE ST B EREOBEBERRLMICHH LT, FRLRIORRE ), i
RIREBHEGR LTz, 1 DOKONSOBETRIIE, oz 1 EOZ &b diid,
BEFRVIRZ L2 bholob L,

TS KIEEE, WA ZRE (b - AlEA M2 L& (Ib, Ma—d) -
azla () - AREEL 2SS (VId, VId, Vie) - a4 00a BERTECE
(XVD) 28I ko TRESND —EHOEANDLR->TEY, EREESAICEDIR
HAEROFHLE B2 b, Rl S A B LOREARREZEDEAD R LN,
REW B A DILERTE 3 RICE LD TRLTH D,

ABEEE TACATE & O EERRITR OGO THE S S,

HAEREEIOL S & ORISR ARIE L TERE 0> B TR AR 7 4 BT 38 1 0O g 7
#9°0.7 km OB TR OTE T, MEREREHIEIL - BRI L TL U LA R
Wi (ERE10~30mD7T 7 T4 b« [REFROMEEEZFT25) O/NEREZ ZFLE D
R XA A AT (Vdo) 28-S T\ 5, BETICET 2 ITR<mEL Tk Y,
FEEMERLZO TESREERLTNDZ 03D D,

BIUEREL OB WMo TEF, BIGTARROTEHH 1 km OER LR OBIF]
TIE, F4KIRT R RBEABESND, > T, TSR AILEBICE T
B AGEICE R L OEREOKINAEENHY, b E2E-o TR, MIAAHK
R BN oA ERZ A MEE S0 ESS (Vpy) 3d 5, TS KILFEA T
TNHE LG LT, ¥k LTV 28, FALOEESI M2 mALINC X 5 8k
FAEMEZITTHLDICK L, ERLOKUMEESITZED LS RIEMITE-72<ZIF T
WR, ZOZ LMD, WE OHBBIOMICIINNRARSH o7 EZOND, [H
BR7g RINMEEE &, WRKILZEBIC R T D AR 1E (a3 A RD oHI31IE
DHRY) & OO RESIT A RAPAEO FEFF PE 549 0.6km O [LE2TEGIE CRIZ S
5 (K1),

“RERTIE” LR S BTUBRECR T Ml S HUE T TE & O BRIL, BRI
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Table 3 Chemical compositions and norms of representative rocks of “Pliocene” volcanic rocks

SiO;

49,42 47,80 48,76 52,98 54 86 57.96 58.11 58.32 60.52 67.90

AlO, 16,74 18.45 1645 17,53 18,43 18.60 18.47 19.06 18.17 15.84

TiO, 1.21 1,47 2.61 0.98 0.99 0.61 0.71 0.60 0.57 0,31
Fe,05 5.00 3.94 4,81 3.19 3.17 1.82 2.33 2.40 2.79 2.21
FeO 5,62 5.80 6.49 4,15 4.41 3.81 3.20 3.12 2.68 0.78
MnO 0.22 0.16 0.18 0.13 0.14 0.12 0.11 0.12 0.10 0.09
MgO 7.31 6.46 5.16 4,82 4.48 3.32 4.14 3.49 2.46 0.61
CaO 9.92 11,30 8.83 7.79 7.03 7.15 6.88 7.15 6.44 2,06
Na,O 3.21 3.03 3.52 3,94 4.42 4.28 4.23 4.04 4.29 4.87
K;0 0.67 0.69 1,65 1,98 1.21 1.60 1.48 1.45 1.44 3.83
H.O+ 0.45 0.43 0.52 0.84 0.60 0.46 0.27 0.39 0.54 0,86
H,0-— 0.35 0.29 0.26 0.71 0.34 0.45 0.40 0.22 0.42 1.29
P,0s 0.52 0.61 0,73 0.44 0.39 0.40 0.27 0.20 0.36 0,11

Total 100, 64 100. 43 99,97 99.48 100.47 100.58 100.60 100.56 100.78 100.76

or
ab
an
wo
en
fs
fo
fa
mt
hm
il

ap

G WD

[=3]

10.

— — —_ 0.70 3.20 6.99 7.52 8.95 13.54 19,92
— — — — — — _ —_ — 0,21
3,95 4,06 9.74 11.69 7.18 9.46 8.74 8.57 8.52 22,65

27,16 25,64 29.78 33.35 37.38 36.18 35.76 34.18 36.28 41,21

29.29 34,71 24,23 24,31 26.87 26.84 27.06 29.59 26.07 9.46
6.89 7.25 6. 40 4,78 2.27 2.52 2.22 1.91 1.49 —
15,39 7.49 9.48 12,00 11.15 8.26 10.31 8.69 6.12 1.52
3.89 2.47 2,80 3.60 4.10 4.71 2.98 2.98 1.86 —
1,97 6,02 2,36 — — — — — — -—
0.55 2,16 0.90 — — — — — — —_
7.25 5,;72 6,97 4.63 4.61 2.64 3.38 3.47 4.06 1.92
— — — — — — — —_— — 0.88
2,30 2.76 4,97 1.87 1.88 1.15 1.35 1.14 1.08 0.59
1.24 1.45 1.72 1.04 0.94 0.94 0.64 0.47 0.84 0.27

Augite-olivine dolerite (No. 49*) ERELSEHEMEAMHFNMEAREY (FHRERRA), HaR
Augite-olivine basalt (No. 5*) EREHEMEIPEAN/NMEMNE (FARERIRA), AR
Olivine trachyandesite (No. 281*) AEHAZTRNRZOREYH (AEREBHIRA), HER
Olivine trachyandesite (NI57111604) BT MEF 08, Mg, maEm BA)
Olivine-bearing andesite (No. 214*) BRBEEMZFM I ERT, WRERFOR (EHEREMIKND,
Bronzite-augite-amphibole (opacite) andesite (NI57101203) EERESEIMGEHT R, BEH
Bronzite-amphibole (opacite)-olivine andesite (NI57102709) FEEREAGEMERNEHKLEHK 1.3km,
wER FA)
Hypersthene-amphibole (opacite) andesite (No. 83*) EREFEAMEMET F a5 (B ERIE\EHIKA), &
A
Bronzite-hornblende andesite (No. 174*) pBEREHEH= R (FRIEHRPE), RatkleEfe B
THRHEBRAMEYE AR
Augite- and hypersthene-bearing hornblende-biotite rhyolite (No. 302*) EFUR A EE =0T HAH B
Bkl (EEREHIRAD, HER
SWHE . R —
* MIORAZESHES  AERERBOF AL T, KR B2 DTH %,
AL ~38, 5 83X 10 IAILIE - KR HBAALAELDTH S,
AR 4, 63 X0 7 OREHARBERICRL TS 5,
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(Abstract)

GEOLOGY

The mapped area is situated on the north side of the

Chagoku district in Southwest Japan. The area

is a low

mountainous land fringed by sand dunes along the Japan-Sea

coast.

The oldest rocks exposed in the area are weakly metamor-



phosed Paleozoic formations. They are overlain unconformably
by the late Mesozoic pyroclastic and clastic rocks. Intrusions
of granitic and gabbroic rocks of various scales took place three
times during the late Mesozoic to Paleogene time. Some parts
of the Paleozoic formations as well as the late Mesozoic pyro-
clastic and clastic rocks were thermally metamorphosed by
these intrusive rocks.

By Paleogene or possibly late Paleogene time, the older
rocks were eroded, the plutonic rocks appeared to the earth’s
surface, and then the surface was partly depressed to form a
shallow sedimentary basin. Along the southern margin of the
basin Miocene basal conglomerate which was supplied from the
southern source area was deposited, and then volcanic activity
took place all over the basin. Pyroclastic materials and sub-
ordinate lava flows of basalt, andesite, dacite, trachyandesite
and trachyte were erupted to form a volcanic pile at least about
500 m thick. This volcanic activity might occur on land, though
decisive evidence is not on hand. The sedimentary basin was
reduced after the volcanic activity ceased, and conglomerate,
sandstone and mudstone were deposited within the reduced
area. A thin lignite bed is also intercalated. These sedimen-
tary rocks are thought to be flood plain deposits.

After an interval of erosion Pliocene volcanic activity
started on land. In the southwestern part of the area the
first Pliocene eruption formed an accessory tuff-breccia bed
containing dacite and andesite fragments. The tuff-breccia
bed was then broken down, transported toward north and north-
northeast by surface water and deposited as volcanic conglom-
erate. Mild extrusion of lavas of andesite, basalt and trachy-
andesite followed and formed small lava plateaus around the
several isolated vents. The thickness of individual lava flow
attains 150 m in maximum.

In Quaternary time many small valleys were cut in the area.
Sand, clay and gravel were deposited along the lower courses
of the valleys and formed comparatively large flood plain in

the northeastern part of the area. Sand dunes were also form-
ed along the Japan Sea coast in late Quaternary time and
are still growing toward inland.

A great earthquake occurred in the mapped area in 1943
causing heavy casualties and damage of houses. The hypocen-
ter was about 8 km southwest of the city of Tottori and about
10 km below the earth’s surface. Simultaneously with the
earthquake, two faults were formed in the northern part of the
area. The northern one was about 4.5 km long, ran from east
to west and had a nature of high-angle reverse fault. The
southern one was 8 km long or more, ran from east-northeast
to west-southwest and was a hinge fault. The maximum
vertical and horizontal displacements were 75 cm and 150 cm
respectively.

A summary of the stratigraphic sequence is shown in Table 1.

Table 1
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PALEOZOIC

Weakly metamorphosed Paleozoic formations are distributed
along the southern border of the area. They are composed of
black phyllite, siliceous phyllite and chert with subordinate
sandstone and basalt lava flows, all of which were weakly re-
crystallized. The upper phyllitic portion of a basalt lava flow
contains crossite and other alkali amphiboles as metamorphic
minerals characteristic of glaucophanitic type of metamorphic
rocks. Considering the features of the metamorphic rocks, the
weakly metamorphosed Paleozoic formations of the area are
probably the eastern extension of the Sangun metamorphic
belt which is distributed from northern Kyasha island to the
eastern Chagoku district.

General strike of these rocks is east-west and the dip is
northward, though local minor foldings are common. Because
of the absence of fossils except radiolarians in the chert, the
exact age of these rocks is not clarified at present. In the
Nariwa area 80 km southwest of this area, the Carboniferous
strata resembling to the formations of this area are exposed.
From this fact, the Paleozoic formations of this area are tenta-
tively assigned as middle to late Carboniferous in age. These
formations were also subjected to contact metamorphism by the
younger granite intrusions.

LATE MESOZOIC

Felsic volcanic rocks and associated plutonic rocks of Cre-
taceous to Paleogene age are widely distributed in the Chuagoku
district.

Parts of these rocks together with a small amount of non-
volcanic sedimentary rocks are exposed in the area. Non-
volcanic clastic materials were deposited first in a small area
and followed by the explosive eruptions of felsic volcanic
materials. These rocks were intruded by granitic and gabbroic

rocks of three different stages and were transformed into horn-
felses near the contact with the intrusives.

Clastic rocks consisting of mudstone and sandstone crop out
only in a small extent in the central part of the mapped area.
They are thought to be conformably covered by pyroclastic
rocks, though the actual contact between these rocks is not
observed. Any fossils have not been found in the clastic rocks.

Volcanic rocks consist of tuff, lapilli-tuff and tuff-breccia of
dacite and rhyolite with a small amount of andesite tuff-breccia
and lava flows of dacite and rhyolite. Among them the tuff
and lapilli-tuff are predominant in amount. The tuff is
composed mainly of crystal fragments of quartz, plagioclase,
potash feldspar and biotite, glass shards and minute volcanic
fragments. Secondary alterations are common. Main rock
fragments in the lapilli-tuff are dacite, rhyolite, porphyrite,
granite, granophyre, phyllite and sandstone. Welded tuff
occurs in small restricted areas.

These volcanic rocks occupy a rather narrow belt extending
from northeast to southwest direction and are closely associated
with small bodies of gabbro, porphyrite, granophyre and graphic
granite intruding them. The close association in field is also
observed in the adjacent area to the west. All of them are
intruded by biotite granite of batholithic dimension. Judging
from the data obtained in the central Chigoku, the geological
age of the volcanic and associated clastic rocks may be assigned
as late Cretaceous.

Intrusive rocks are roughly divided into two groups based
on their modes of occurrence and rock features shown below
1) Small bodies of gabbro, porphyrite, granophyre and graphic

granite closely associated with the late Cretaceous volcanic

rocks
2) Biotite granite masses forming a part of batholithic intru-
sions



The first type of intrusives seems to have been directly
related to the volcanic activity and may represent subvolcanic
intrusive bodies at that time. The second type may represent
a part of areal irruption of rather homogeneous granite.

NEOGENE TERTIARY

Tottori group is exposed in the eastern part of the mapped
area unconformably covering the weakly metamorphosed Paleo-
zoic formations and the late Mesozoic (to Paleogene) igneous
rocks. It consists of basal conglomerate, volcanic formation,
and alternation of conglomerate, sandstone and mudstone in
ascending order. Among these, the last is distributed only in
the central part of the sedimentary basin opening toward north
and northeast. The volcanic formation is composed of pyro-
clastic rocks and lava flows of andesite, basalt, trachyandesite
and subordinate dacite and trachyte. Only fragments of fossil
leaves have been found in the sedimentary as well as the vol-
canic formation in the surveyed area. However, molluscan and
plant fossils indicating middle to late Miocene age have been
found in the eastern extension of the upper sedimentary forma-
tion which is widely exposed in the adjacent area. Then the
Tottori group may be early to late Miocene in age.

“Pliocene” volcanic rocks unconformably cover the Paleozoic
formations, the late Mesozoic igheous rocks and the Miocene
Tottori group in the area. Considering the features of surface
weathering and the dissected topography, they may be Pliocene
in age. These volcanic rocks are divided into the following
two parts according to the types of eruption :

1) The lower part composed of tuff-breccia, volcanic conglom-
erate and tuff of andesite and dacite

2) The upper part composed of lava flows of andesite, basalt,
trachyandesite, dacite and rhyolite

These rocks constitute a volcanic suite characteristic of

the circum-Pacific Cenozoic orogenic belt. The chemical
composition of the representative rocks are shown in Table 3
inserted between p. 44 and p. 45 of Text.

QUATERNARY

River terrace deposits are distributed in small areas on the
northern side of a tributary of the Sendai-gawaf(river).

Talus deposits of large scale crop out on the western foot
of Jibd-san in the western area and also on the northern side
of the Saji-gawa(river) in the southern marginal area.

Alluvial deposits are distributed along the rivers of the area.
Along the lower courses of the Sendai-gawa and its main trib-
utaries, they form large flood plains.

Sand dunes are extensively distributed along the Japan Sea
coast. The dune sand is composed mainly of granitic materials.

Pumice bed is intercalated in the sand dune deposits and
also covers hills and mountains made up of the pre-Quaternary
rocks. The pumice of biotite-hypersthene-hornblende andesite
is about 2 m thick in the coastal area, decreases its thickness
toward inland and gradually increases toward west attaining
about 3.5 m at Kurayoshi 38 km west-southwest of the city of
Tottori. From the petrographic similarity and westward thick-
ening of the bed, the pumice is thought to have been supplied
by the explosive eruption of Daisen volcano lying about 50 km
west of the mapped area.

ECONOMIC GEOLOGY

Useful mineral resources are very scanty in this area. At
present, only coastal iron sand deposits are worked in small
scale at Hogi. Sericite deposits in the granitic intrusives and
manganese deposits in the Paleozoic formations have been ex-
plored and worked.

Hot springs are mainly located in the coastal area. The



hot springs of Tottori,

Y oshioka and Hamamura are the largest

among them. They may be supplied from sources in the gran-

ite masses exposed there.
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