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AN S =
(LB —%5 )

AREIFEE LTEEDRN, PO THRAKRFHETMWEFHEICH > ZHIZIT -
FERA, W% (1952~1956) 7LD L —fRMATIC I SR IHA (1957) LItk
TERENEZLDOTH D, HE, MRICEL TIZEICHRAKREABAZAEL &
DU IES K S x & BoR %2 5% 0 7=,

I. iz

Y RE NI & D L B L OVNG IR G E LS ISR L, RO 5 £300km
DFHC® D, M RITE L RINEREY BT D K0T, ZhbEMe kol s
MRk 3 2 8 i m FIIEBEH LT,

WP BLND X2, NLBEBIOWNSEFEEENSES, )T F#EIC
SHERED LD > T2, ZOWREOILES, BAKRLITEWE > Tlddbdb il —rE
DT/ NIRRT RS N Z - 2 V8O b, ERMEHED 15D Eicd D

ZOWFED LR L BEBUALIT, FFEEBEOFEUKILOEBR TH L E =/
BEFELHEEOEBICE > THRESNTRY, ZOROIRBICD 2 HBGERIC XY
ZOWREIIER IO TH S I,

ASLB AP T MIC Rl (14km) Z2A L, RKET.5kmDO £ % L=k
W<, REOMAEEZ D208 H L (ZF00) kil eSO b oRE L (AL
L) kiiTH D,

BRI FERIE, EREKNIKMO A NT 7 2T T T kE KL O (E
B EARILEIES), BEXORZONALT T ORNMICH D% VT T KJE KL TR S

1) BFRF oL LT, SURERERR A M LT,
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E= maxi 777wk IS
2R AkRBXOUNRIEE G ERETKEIBRITERESIFIC L ) SRMO B m

NEBERKINTH S, KIEE2LZ2VEFsATEY, HETR®220mMOREL S
S THRICHE LTV 5, Ah Lo s s S AL B IC & o Te30m R &2 R L, MICfT< I
P> THRK = B 2 U (200~300m), B CIEERICKBELTWD, BT THOD
RS RLTHE AT ZIRBRKIINZVZ, ZOKEAIX700.IMTH D, BV
77 BB K IO LTEK O Z R ICHBE L C2@b 0, UKD ERL 000m, FEAO
IX800m TH S, HARNEIEIEAAKELEY > K<, EHBRERASCHOBEIERD
TeDITEIRICE ATV DR, FKHEZARICES, HOZ DI S P RICHEEE260
m, MAEEE320m, KOEND OE S30~40mo Rk 0 R CHER) BSEET D,
ek 0RO ILTEA DIZRK100m TH D28, KOEEEOBEHMICHED b THE<
RoTWD (B3M),

BANT TRREKILOBEEICIE, f200m, LS O @ SK60m O /N Ak
i CAlEER) BEET D, FAKLOXOEFMEIZm?»>THA L, FH#E»LHHEL
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F3M HLEA VT T BRI OTE K AN D Pk 0w, D R, #5713 LTE K O N EE

WIEIZ IR - TR L7z AR IUIEA DS, MR CIIRTE Lo VT Z pRJE KL F K
O, IR LR T LIREPRBRELRBISREINL TS GB4AM), P2
R ITHE D2 % T DI E AT o X 0 LAV, kD@D S L <,
BANT T BRI DI % ) 272 — AT, £ O R E W T LTl iic g
L, hSWIRZELIZbDTH D,

FLK LT 0> 215, 2m [LAE2) 36 L OVAE HCED B SRR VE 12 3 2 SRAL R — W Fg V6 o /) (L
BEEDIL, BULK LM ) O FALICAFAET 2T SNz IR KILEDO I L 5 & 0T
b %, FrRK AL LA EICE OEIRITHFAET DA (607.9m I 13, %

FE2) M BIRZE R OKEEFEATIE 815 KAV IX S B,
iE3) FMERIC XAVEBEEMRIL, WEk44Tm,



EO
WLkl (ENZRE RS R P2 LR R )

OC : Je T 7l kil o F%ds (237m (L)
C: %HINT T HE kI
C: HAEKIGE
HAK FAEKUEE (PC21) 2 HAHEREN D i
ARILTH DbV, BEMETE R,

VLK ILRIE & A EBIAT O A TV 2R W BRI 22 P EE R kLT, R Y
IRVVETRF 2 BB LT 5, Ak LTS 3SmD@m S 2 F L, FotBi#Ekilo
NTHREETH D, WEAODFENIILE —FHRIZCS OB TW A, 13 YW THERE
¥1400m, KEOBEOE SIZHATICE o TR DZN1I0mEB D Z Xm0, ko
IR AL D ERICO NN GFEL, &Il X OMESICB W TH
LV, oMM W THEAEEDO EFOEMIZED ST, BICHANI X 13h &

FE4) LHOANIZK Y RAREEER TN D,



BIf 2 /o TH kBN A& R

NIZREEZRTZ LD, KEZE> TH FERNSEHEN LR LEBRICEE IR
WAL REND, &I -—MBERAMDOHDONREFE LN LI, LED TAIC
EHMOFRBFET L2 LE2RTHOTHS D, WL - WILOESIIF M L O%B
DOFEKLOES GRS ZOHbbNTHA I, KOEPRITITHE S 10~20m O Yk
BERELLS RIEONERFET D (KR 2), MERELSEATED, Toh
FEITIRIE TH > T L O O/NENFIET 2, EHOSMRIZITIEE M ~108m,
WEHM~10mDOBROEFED H D, ZO/NmodbiEig, (LTH K REE & o RICITEE
1180m, RS40~50mD/NKAND D, WEEIZZ L TEL EEDOWETH-T, £
DEFEEIIRTR O /NEB X OZ O T AR T 2EWEAED NEH L TWD, L
O IEPNEED S YR L2 K/ 2 OB SLICHE D Hh, fikkE L Tnad, Zokoo
EFLVITEISshoEEShiz L BbnoE A NELA LD LENRNNE, T D/
KOFBRDOBRICH o 2 HIEICE WV E L E Y N (pit) B X HB LV (KR 3).,

AR 3 PEILILTHKR AN O E Y b KA FRACAL I A 5 e

FE5) KEEFELZBHET, SHICTFHIHSbDEEZLND,
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kon oL RO b T

PRI R LERS LB IZIEZ < 0FEKLUARROND, TOIBREROL D

1E23 e 0 BAMT S BRKE FE (tuff cone) #hik LT, ¥H194. 9m, KO iXALR—m o
WA L C 2 AFAET B, ALl o0k mIEAR500m, B PE AR 0> 2k 111X 600m T # 1
FIZEP-THEOLTWD, ZOEBKEEZRMOFAKNIT X THELTH
-C, L —FEG M OR EICEEST 2HEANROND, HDVIEHHEY Do T
&0, FXRUMLTED L HEEHROBR EICEII L TWE E W2 508, RO
SHCHEERFEKURRBD BNRNDOT, FoZ W LEZ LIFVZRY, ZhbHAE
KRINZ DWW TIEFH OFEMRT WA D D2, RITHER R EICL 0 ES R, BER
SEDLRVLDLETH D,

KREHEROALTEC S 2R b 7 - RO EPBE L TRY, B
300m, EEE200Mm T, 2MHOEFENAE LI LS RIBEEZRL TS, IHTHERIC
IEKERRD LRV, ZOWELIZIEE TN > THRWZERWKANFEET 5,
COBEEOIHET I, HENP SR D AEDO X DD TNSWENE L LFTET D,
BELL IO B/NEMRERETH A 5, RITHAWHRICH D /VUE o 7%, i
DEHEEKIIDO—=D>TH DA, HitaiF ORI L TS WRAIR L TW D
LEm20m, K RA50~60m, FIRMIIMRATHERXOBICIHSh TRY, ZoWEIC
FEKLONHHBERRBEHLTWD (BE5K), ZOBHETRS L ARFAEKNIZT
KT EIEEO NS 22 50, BabWET D, £ 0BHEEOIHEILZ OIS
BbnTwd, XKhvr7 (Khy 7)) - br7, b7 e —m a5 m
O EIZEHE L THEATWD, KM 7IEUH S VTR IR TR0 A s
30m T, I ThEsE e R CIITHICIXER204m, EI1om, SR

ik 6) DRI K LA E T,
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KABFE LT, #m/ b7 b ERE I YREROBEEZHR L TWDEHR, F 7k
HEVWAHETRIINTEAABRD DRV, ZAREHERITICHALTE — /R T Ok
WCEHIT 2 3EO/NFEAEKIURRBDHND, ZHHDI L, RO 2 @I H LKL
BLIZD->TWD, WEFRBEIER P 7EHELRLDIFNS< oL bIblHD b DI
FBRELMN TS, EFBIZE S S/MRRORICHE L THFET w4 KL, kAo
EAELSM, KABEDE SA~1MOEHLTTH 578, KO ALEEE FALICHEE DM L
TV, ZOFEKILDOFEEKI0MIZ S FAESELNFET DN, BRITHEY X

X4 s =] o b=y
WM LD R, ROk KL, AT/ R (ESLAHE e F N2 RE)



SE D LTV, ZOEFELNLALHICH LK LR A 5 T L7 BB 72 58 5t 23
ET 5, TS HFEEELFEORS G MIZILE — MR AFMOBHROFEELRTHDOT
b5 (Fidks~6H),

ANLBOWHICHL/MEH LEO/PMREXILITH D, LFRFBLOEETIIaELY
bo THEICH L T2 28, dbliEis L OEATIE A LOFEREAEINLTWD, Kl
DEDYVIZFEET DN 20BHEDE 1L, W & > TR S iz kilifko—&
T, & ITALHBEO/NBRITIT AL ER L E B A EL LT D, INTE K B
HPIZ L > THO BN TR Y BERD bR, UEOR S FHE LY ZHE LTV
K (ME4k616. 8m) 1%, MLOFIC LR L CHEVEE 2R Z OMAICFEE LTz,
BEIZHIL T b0 EBbhd (KR4),

NLEBEONSIEMEDO B % Th A7, kb £ 0 M 722 MU 5005 17 S 1R
FEMIR ST UVARUY,

FFVE AR 1, J\LEIZI T 2 i B A BFAMBLEE 2 & W Lk sk BT, L
BIOVhEIRZEOARLIEL, ALEPTRMOBMITKAFETHA S L) it %
Mo, Ly LZ OBBHAEIEY 130 - BLB X OVNEIRERENL o kLTH
L2 EEWLMC LI, FEREBELOFEKICOWTSE K L, LIFES - s
RS IR A AMEER 3OS b, HHA SWTHILB IR LW A ILORHEEZ L Tnd,
ELITHIIDMTEAANIIS DM IERKAOEOKRRIZETE2E5 2 HITiX, EEbLE-
X AETHD (BbATH), ELRRIEAMRLEFTTLE0I 2 bk TN5,
Y IOt E L BRI ET DB E T (phanerocrystalline bomb) OpEZRIZ R
FTHRLDORNT, NELBEOLDIZONTHN TS, TIN5 KILE (H5H)



A SERICTEE LB R A RS, BRI KICE L i shzboThir L L
Too JRHEMEFDS &9 LOBAE LG (v 70X A4 74 microdiorite) DpE
KETEHL, ZORKE L THTIEFTNICS 2 5EHO—EHanEE L, Thngog
KITER L T SN b D B X, BITEHMB D~ 7 n XA F T4 Lk
B CH LIE2~A2r7 U Y7 74 b (microallivalite) 25 WE7 UV V7 74
~ (allivalite) & ZEFRLTWD Z & 2R LT,

LA OB BT 2 M — ORI HE KRR 2L b0 Th D, oW
(C & D EBILIE LML LIz KL Tdh o TH 1AM L, 2 4 LEs T O gk n
EzHT20bw 5 3HAKNTH D, & 14O AR OERIT4 5km, Hi
WORHIZRERL TV D, & 240MGINHEE 1SR R (AT F) OdLIcfR L TF
EL, WHICEEEZOOE KB 26T 5, ZOWLHEAADNOEICHmL THR kDT
DIFEL, F7o8 24w ILmmE IR ICHFAKIUNTFET 5, 10R0OBR K0 BFET
HERRTHER, TRHLAALEHENTND OO EIC, IRKILEZAEL T
P L7 HERE A RD BN N D Z IR TE 2V, HHLEI T E b oMl
EREILR (MAAEH) OFENPLBRAATHDL LML TWD2, HEMIC Y ik
7o DR 2R < BRAEB R S LT L IBRALK 1 IR O REMLRMEIE AR,

PHHE R0 RO FAEKINE AT 28RO KILT, WTEHKAPNIZIEP RN
L (BER) BEET L, Zohieknmoldbflg, TEAD L OMICBER DR D
%o ERFAKIZILTED S BSHR O B2 S LTV D,

O EFRERIIS T 1 RO > 72 Yk & LT, EFICTENZL DT,
ERICEDOMEREED RMICE LTI, 132 A CEEBHET S 8130,

HRALEY 1300 F L AL#E O KILEEICBIY 2 X020 T, ABFILB L O
K IO 6 EIC DWW TEAFNREE L, 2095 b 1 IOV THE ST E A
HIFThHsd (2%, No.23), LrLEHKINEAERIF-TZbDOTHoT,

Im. 2t s M 5t

ANLBEBIONSZHEK L TO D KILOTEEA, WOEHMNLMESTeharmT L5
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7, HAEMFENRGIZ— 2o b, 72 S KIBERORIFRENHE 2 T, HHi X
DN LE RN THA S, Zib EH LSS~ T To kLo L2 Ak L <
WAAIEIE, BUEOHR FIIBEHLTORY, L LEBEEENLE S~ 7T
JHIC T CHFAE L, Ora Ll KL o3k & 2 g, OB R IR L o Fo i
ERTEE (LICEHIBER CEULZESRAKIEETHS S (Tsuya'?), H
WK L D% a5 & DV IZBE A E s, BEIHY & LT oRMasEhbhkL
o BB TR 1L LB I A B A e 22 L« RO A A BT+ 0 D PR 0,
EEVERAER (pyrometamorphism) %5772 206 kK lEF X OVE IS HERDS 28 E S
%o WEISHIE2» HHIWT 92 &, JLEEFICH T 2MEOTHHBOE S 134100m Th
%
EHHIC 2o CZoMEd L2, 30METRITEBAMHE SNz, E& L THEA
A DEER LOKIUEH O E B HIK L THE Y, /DNIWVAREKLAZR D
HfboEbhicgs EFbhi, 2 s TIRIhO/NREXRILZ SHIERE KL (0V)
EWoTELS (H1IR), Zo/KINEEHKRLEZMLWVEREER 25 572, Zh

w1k KW E # o JE R
%iﬁfiﬁ (ZRH) (SC)

EEThe BEDCE It (Zim) (TC)
(b?‘,ﬂl —p
P 1L L U K = R W=
FRE kL AR B ROk L E Y (X)) (MC)

gk 1 RS KO (Z211) (CC)

BERS LUK (ZILH) (PCy)

fit () (PC)

Al %ﬁw%ﬁﬁ%km{ﬁym%%KQM%'zﬁ%%iwaﬁﬁmﬁéﬁ
Rl (ZREB LORIE) (YC,)

[ KIERE (RIES LOERE (0C)

BN
P e (ZRAE) (0C,y)
IV T 7 R K I j(mb¢@%(ﬂﬁt% EE%%’*;U
WM fA¥EEIE) (0C,)
I A (BRAEBIOZILE) (0C)
WA KL EE R LKL E S (RIEB X OERAE) (0V)

GE) REVZEANCEBEEMT D Z L RESNEERETRT, 2 1 FEFEERE TR,
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B KK DK A BITER LK UG P ICEB DN TENCRONDTET TH D, /MNab
MR ACRMBENEL L TWD L2 AL, ZOMO/NERBRILO—DEE %
biLd,

FILK LS ZOPMITHEPEK TH 7255, FL LTEZRE (BIUOZLE) O
AR L Ok LB OB AR LiThhi, b doaiegliaoia (b
WIS B L) 28 kLB (pyroclastic flow) OB T Sz, HERIC
RAEICE RS (0C,) &kIIRBEICE DS (0C,) LEMEE LA ITELT
BELTHD, ZOEBHOMITIETNRY OEIEE, HD50IERALAOHEA THEIC
KU OHERE, TR T DOl o oWl b o7z, BRFILEICER L Tz & Ebh
DS DE DA, KK M RNVNEBEIZALND,

LiEH < OFIEHZE W TSR IITEE 23 B4 S h, LA ORE - KILRE
MR LORIED KB YE & <icdh, EFmICHL, T Lz, 2 OrRHo Kl
BN XA S & RSB A RN BRI 2> TRE Sz 2 &I8 X > THRIEST
bd, T OBARAERYHITIENR Y OBROREKARRPEDO 6D, —EBICIEXFAE
DETEAKEEN G DD THAH N, L OGEHERY AL L TR L Ty
720, WITNTh LI ERRETH D, Eo Z OHERY O — IV bW 2 FEHEEEIK
FICEDSTVD, 2O X I LT O MR KA TR S 1u7z (3 6 KA,
HHO/NEE KA OV ZEIE L TH D), 2> TR OEKIEZ LD NVT T i
J& kil (pre-caldera cone) &WoTEK<L, ZOREKILIZEZE S < 700~800m D&
S (B E) CELZTHAS D,

MEKIEB DR DT %1, OO REHEE L TEREI~4 5kmOIE S
MDA NT Z &L T (556 XB), HBiCZ LS B A i O LI 2 # it H 3 1 L
T WO MBENFEERIC 2o o by, Bl < EeERIC & - T #IE%IER
L, #ATZ3ER L7 (BE6KC), BUUEZ OB /VT 7 OmEEXGRE FIZE% L Tw
D0, RIZHEELE CHAKEORmE TholceblE, IAT THICETHERRALT
WickExonb, Lo LBEEOWRETEINT FRERLEEHE, BINLT T
BRI DZ I E OBMEABILR SN DTS, BITHRERY &5 2 b b HERE R
FELRNDT, WIE THEIMRIAL TWENE S NS TE R,

ROKITEBE BT 7 ORI LT ClhE o7z, LU - ZIEOEE R
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FOKILIEE G ST, MEEEAE KIERTER Sz, Z ORE KL% %
T ZRE XL (post-calderacone) &\ o TH<, WIEADTHEICHEL T2
HBEEL, I, SHE L THRABOLSH L, ehEZ OO BEBEN /D
N ERE LTl 2 &, Bl LU L LEEED, TEIEZRSE
BaEPRH Shiz, ARZIIEORA LD REL Sz, MAICH FLEBEEIT L
T I BEDARFT & M A THMIFICEE LTz, 2O RINOKRE SE AT 7 ALLRT O RUE K
ICHERD ENENHDTH o7 IHTEHK D ORI TH2R D L WERITE 3T hh,
NIRRT A LTz (38 6 RID).

KUTEE P HFES D L RO R oz, ANVT TREZ M THRT LIZE DX
Ui, WIS K HREE ST CREICHBL, —HINEAOD S KOBEOHEIZL > T
WK LT oz,

BHNT T RE KO UTE A AN O ek 0 s K OFFILE D 2 FA KL OTEE X
HEBHEWRMIIOZITHE >72, LA LENOHAORT%BRIIAHATH D, WX
FNTIRE >k D EOEBORER, DNEWZIEEOBFLNBR SN, 2T
DO E R, SV BEOREHEEBRH Sz, FILE CHRE o MM KIS &> TRILHE
DEFEEDER S, 12 SHE— A2 bR SN MERSZIEZREREL, 3T
FHELTWREBEAAT T REKLLEOWERE LR T L COlFICE Lz, P2BED
LHOZICEEAE B EEOM A DAL L, T CIFEEL TWio— s (L
T IREKILLEEZ A AT ICHIVAALTHICELZLDTH D, BV T 7k)E
WOTEEA, b HRk AR - FAEKLOEEKIER bERN BITbhl 2 &
i, ZTHSBHBPSMELO K LB YICEBONTWD Z Enbbnd, L LKEE
CHEZHT 22 672, Wb EoHHEkFE L CLE -7z (B 6 XE),

P (ALEL) KLOWEIEERILKLOFHAE 72 <KL, LarbrkviE
BERZZ T kiczodtlih ClRo7zb D EEZXOND, To& V) Lo AEwT
MZRFEILE 72 WA, ZOTEBIISEF IS A S THLE-bDTH S 5, KA DK
HBLOKIIBY CE¥E - KL - KR) 23R UM ST, MR AUE kI
(MC) R STz, ZOKINEERDTEROM, & 2% ORI I IEITRINE K23
STHhEIVFAEAKLRNS ObEM SNz, ZhOFAEKIIMEDOEBRIZE >R
HThHD, 2NHDH L, ik lOHTEKE LT (TC), b DiTEERE (SC) T,
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A o fb ¥k &

(Chemical compositions of representative rocks)

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
SiO, 61. 56 63. 51 49. 84 52.10 52.59 55.84 59.75 67. 96 73.42 48.70 63. 53 52. 56 57.26 63. 39 46. 56 49.78 52.28 55. 54 49. 66 49.97 51.79 50. 48 54.67
AlQ, 16. 35 14.77 18.55 15.70 16. 88 14.94 13.87 13.45 12.35 19.49 14. 84 17.74 15.27 14.53 18.79 17.76 15.64 16. 64 17.70 18.80 16. 08 14.50 14. 47
TiO, 0.59 0.85 0.61 0.79 1.50 1.28 0.91 0. 47 0.27 0.84 0. 46 1.21 1.32 0.44 0.67 1.28 1.15 0. 66 1.25 1. 14 1.40 1.65 1.64
Fe,O4 2.49 3.37 1.95 2.96 2.41 2.42 2.82 1. 46 0.79 2.11 2.23 2.28 2.04 2.79 3.33 4. 46 6.90 2.39 4.24 2.16 1.52 4.47 1.86
FeO 5.62 5.16 8.34 7.91 7.90 9.45 7.53 4.25 4.03 8.44 5.17 7.53 8.66 4.92 9.74 8.86 6. 16 8.25 8.53 9.68 11.28 11.67 12. 30
MnO 0.19 0.17 0.13 0.23 0. 26 0.22 0.21 0.18 0.12 0.20 0.18 0.24 0.27 0.18 0.26 0.25 0.22 0.24 0.19 0.28 0.20 0.31 0.32
MgO 2.01 1.62 6.23 6.02 4.91 3.55 3.27 1.95 0.28 6.02 2.64 5.57 3.42 2.51 6. 45 4.26 2.91 4.20 4.27 3.83 4.41 4.38 3.03
CaO 6. 84 5.41 12. 18 11.61 10. 83 8.05 7.82 4.72 3.02 11. 62 5.83 10. 48 8.05 6. 15 11.93 9.90 11.57 9.31 11. 05 10.99 9.98 9.61 8.03
Na,O 3.26 3.26 1.92 1.77 1.63 2.68 2.43 3.97 3.41 1.37 3.22 2.27 2.89 3.67 1.38 1.97 2.21 2.28 2.04 2.53 2.00 2.31 2.59
K,0 0.62 0. 47 0.17 0.35 0.54 0. 47 0.58 0.83 1.96 0. 44 0.64 0.29 0.49 0.89 0.03 0.20 0.28 0.32 0. 50 0.41 0.35 0.32 0.50
H,O ) 0.34 0.78 0.31 0.19 0.38 0.89 0. 43 0.71 0.53 0.93 0.97 0.16 0.47 0.32 0.41 0.37 0.22 0.18 0.41 0.38 0.51 0. 56 0.45
H,O ) 0.17 0.39 0.22 0.12 0.18 0.16 0.38 0.30 0.07 0.20 0.23 0.13 0.23 0.26 0.21 0.45 0.14 0.13 0. 06 0.09 0.08 0.15 0.09
P,O; 0.19 0.16 0.09 0.07 0. 08 0.12 0.13 0.24 0.13 0.11 0.18 0.13 0.21 0.18 0.08 0.48 0.18 0.08 0.10 0.20 0.09 0.18 0.16
Total 100. 23 99. 92 100. 54 99. 82 100.09 | 100.07 100. 13 100.49 | 100. 38 100. 47 100. 12 100.59 | 100.58 | 100.23 99. 84 100. 02 99. 86 100.22 | 100.00 | 100.46 99.69 | 100.59 100. 11
dEE kil ©Old volcanoes) (OV) AR, HWER T FFAkil (Parasitic, cone) (PC,)
1. Augite-hypersthene andesite (NI 54072303) J\UHT=4R, 10. Augite-olivine basalt (N1 52100802) /AR, #v%IL 18. Hypcrsthene—bearing quartz-ferropigeonite-augite-olivine
L s JHEHOIE e andesitc (N1 55071309) J\SCHTHENE, HARg i A7
2. Ferrohypersthene-ferropigeonite—ferroaugite andesite (N1 11. Olivine-hypersthene-augite andesite (N1 56072706) J\J IR
52092612) J\OHTIREYS, BEEIA 1AE WA, AR5 BB h oo #Elkil (Nishi-yama volcano)
MLkl (Higashi-yama volcano) #AT ZRE AL (Post-caldera cono) (YC) 19. Plagioclase-phyric basalt (N1 54050702) PHILFEHEE (IF
FehNT IEUE kL (Pre-caldera cone) (OC) 12. Augite-hypersthene—olivine basalt (N1 54071706) J\SCHT T/ PERIR) - (BE1T) , 49T No. 2 £[FIL)
3. Olivine basalt (NI 54071102) J\KHTHHAS, A TSR, 2R SRR 20. Coarse-grained basalt (NI 55072003) PHILIHTELKANE
Ak 3. Augite-hypersthene andesite (NI 52101202) J\SCHTHEST, NEEHEE R
4. Augite-bearing olivine basalt (NI 52092601) J\SLETAZ EETETIOR R 21. Nearly aphyric basalt (NI 54050703) VG|l FEHAE (I
A, BT A 14. Olivine-hypersthenc-augitc andesite (NI 54073103) /\3L TRPEHREY)  FED, 43T No. 4 L[IL)
5. Aphyric basalt (NI 54071401) J\SCHT AR, A iHRE MY =AR, fHSE ) WEAFERDT 22. hon-rich basalt (NI 53072705) J\SLHTAZEYR, ARk
o AR 15. Olivine basult (NI 54072201) JULHTIENT, EEPE S/ N2 JH (Kuno and others™)
6. Aphyric andesite (N1 54072007) JCCHTHSER:, AL TEE HTE 23. Aphyric basalt /T =AR, #hyk 54 (Tsuya
%R Fguk A (Central cone) (CC) No.83)
7. Aphyric andesite (NI 52101709) JULETREWET, AHRY 16. Olivine-augite-pigeonite-hypersthene andcsite (NI 57032011)
AR e JUOHTINT, FRU4AEHRR. Sk, #/V7 7 @K ILITE K AP a5 N E
8. Ferroaugite-ferrohortonolite quartz andesite (NI 57032205 KL 1~7, 9~15, 17, 18, 20---- 5k &
(2)) TR, BRI b opdbn Rupek Ak O##E (Parasitic crater lava) (PC1) 8,16 AR — (MR L3
1L 17. Augite-bearing hypersthene andesite (N1 52092701) /O 19, 21, 22-- -4 L)'
9. Ferroaugite—fayalite quartz dacite (NI 53011301) J\SLHT e 8, BEANTHE e 23+ =R



DEOBEHBRA—HEA LR L TS, 2 ORE KL Y O R TIE Y F— b
M DLRETHDN, FNIC2, SRR FRTEHATLIHORALND, L
N LUHTE & L ORIC & TR BIRTEZ BRITRRD bz, [T 0N OREEIC
SNTIRT TICHIBOE TR~ (6E).

M. 3 Wkl kyGE S

P LK L DM K FRER I SCEIS N DR SR TV A, Z D Rtsk R IE AN B T
TAMECK MM K 2y, D WITIE B R L& 2 Bl oW TiEE s < b i
TV, ZHIFEZE LWEEE R D X5 RSB A R0l L ERT HDT
59,

LITME KGR F 2 sk E s8I HT 5, sl HCENERRE IS NS 580,

I BE=xHE (R) 11ABAK (14874 12H7H)

MRIRH D (UL B RE)
2. JKIE154E () 1EH (1518%F2A)
KR T 5 Hfe N THED (AL B 4EIER)
KIELISAE (F) IEA9HMAH 5 ERVTHES (LR ENE)

3. Kk (B) 2b3#3F (4F) £ T (1522-15234F)

PRI E T B AR Y ZEL D UULEFRE)
RAKLEEFFIFRERE LRELEAN BN BRICHIZVELI KD (N
L EAERED)

RAETF NG E L ILED R R/OLEE LI BES (JULRHER)

4. BERI104E (B) 9A15H (1605410727H)

P U P LR L b kd = o ARAS B L TR (AL B4R
it 2 ZARAT 0 B A R o0 46 BB GE -2 5 AL I AR RED)
S EITEBE & A IS I e, RS I Tk L R xR

RE7) EELTRE BLUHH OWLHDFEIC & o728y, HEUH LR T 8 & OB SR ATk
HXELBM L,
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] JEE L0 A g P A% B R 10 VAR A D IS5 15 00 J5 I ST (L K 0 B HH L G = AR
FIZ T HMBERD 471 THRA 4 BUTRE & AR AH A5 T 98 B P (352 TR 3 D
HLE 2 C R = AR b S 35 1 e R D L HE e A LA CRR b MR
&, (LATHE) (R0 48R, BERHVE REAE.Z SRR L 0 B3
F) K IE i 2R T AL B R 104E 12 8 16 A TR 2€ 8K 2 il (B 5 M I3 56

5. EA4AE (X)) 2 (17074)
BEyl 0B L L RIRFIC LUBEE LR RO ILIEICE S (B4 58EE8)

B DIEATIEKER (1394~ 14274) 12 B AN o 72 5 LW ASFLik s A 5
TH DY, LT I S ITHFE NS 2 T/ R 220 KRB A Wrfee L 7= & %
AbND, LnLZEDRITITOTEDE K (FEE) B2 TE o <fRkIELT
LEoT,

e

I4.1 #& B

WKL 2R T 5 KA S A 2 E (bo & bERH DDV E D TSI,
=46.56%) M HAWEIE (Si0,=73.42%) ICETh7zY, FHFICE/IIZEALTH
Do, TDOH, MAMEEALREIINE - bERMICET LA THD, &I
HEND b oSS mia i a A8 s 0EHTH 2, T OMICHE R

MELTTIT 7T b -G 2—2 T4 -2—2 74, EEMEME L CE
B LS K IR IR A« B A LS - mEVERRAER & 5 o T2 KL HE - B E

FVEPARRE - A B K ORI E IS @I R A ) T R (BB R A
REAEHEAE T E DS TND)ZET D, 2o ZEHMEW LT Tltik~7= XL 5T,
HAE AT AN LHR LIER T, TOMBEBEIIE LR ICHE T 550 5
JBREDEAIHELL TV D,

FE8) LIS LB PHMY 1Tk D,
FE9) ABBIETIE “FiG” & “pyroxcenc” OFEIC, “WiEFEL” A “augite” OFICHWA,

- 16 —



PRI AR D KICa 38 Loid (BUE - S @in - SRR A s L OGSk
$L) OBEFIZZ L, AREREADHMICEATL LRSS (Si0,=49.66%, 49.97%)
OB KR (Si0,=50.48~54.67%) TH D, BEILET DS DILZTOMEH
A Te v TRELIEEILH ) & LTRSS - MR Z s - MR XA RS~ 2 A ok
FEFEL, TLOTENTIEH D2, WEMHY L L TEERER %5 o 7o kil
FbHET D,

WHUNEUB KRR D KL, A IS (BRE Y VAR IR A T)
BXOWAHEAZRE TH D, BEITEMHITIED 220,

THBKIZER LW NI PET DRI L, Y LA T4 NEERY OfRE
FECHoT, ANVITAHYER EHREAEER Y CBT 28013 FE > TFE
L7y, il o @ ma g 6 A 82 A B L O U+ VAR AR, YL
AT A VEERDKIGCERD TH 203, #iE OTWMKITT ) — T FORT
VAT — R (Skaergaard) BEMiE 3 AEREIONZ I 2K AERB O Z N & [R—T
bV, BFEIABY OV VEAESRORMIMEERDERETL2HDTH 5.
FH RN DAL FIRIEOEERD LTV DENE-E D LI LTV 2R,
P LD TR IEH I B W TR SN D $E LEMIESEY OMEE, B LUK
SOEBMYL, ATV T— REHAKRTRONAZENEEEHULELOTHSLN, =
CCHEFER LAy (Isshiki™ ), WEILOWEE R L 0H 2MOESE PICIFEET 5, kI

By a2 ) =L OREOHARS DB D S ZOEHSEOBEmNTZEND,

I.4.2 HAaOLFHED

EHOEDICZOEHTIIH KL ZRHERT 2 FHEADFR Dy EE LD TRRT D

(BB2KR), LFHRRICEOBREETEMBRONLINETRTHOTH-T, KEA

O REH BT B R AW,

LSR5 5 B A CARMIR D KA1, AP TH S o & bRERSICE A, T
)

AV, LT KOIKZLWEREZBRL TS, EEBEKICELZ AN

#£10) L. R. Wager and W. A. Deer : Ceological investigations in East Crccnland. II. The
petrology of the Skaergaard intrusion, Kangerdlugssuak, East Greenland. Meddelelser
om Grenland, Vol.105, No.4, 1939
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B HUE BN 2 MR T 2 08 1 DS F TR O BEE ST 572010, ZOH TS
W eI DT> TORTET 5,

BA SHIRICET 2 EAIE Ang KEWKERNLT / —Y 7 L AICE HH#H
EhEwd, RHEAEERE LT, EREAEEME L TUELA LT XTOEATICHE
T2, WIEMET 25610, & <ICHREAOHMNICE S LM ORRICZ L
WH DR,

ZREOBRBIIKEARWLEKRKEAZFEL L, RIUBEDOENIIKEAD» L EHIRE
AETEIL, FERBWEDOZNEEIKEARVLPHERA TH 5.

ZRE - BIAERCERLIen A EOREAKREELZEDL IR D, ZOFEMEA
IEEIC Anjg WCIEWE 2R L, —REAHHETIRO AR, TDIBLD0HD5 B
DITEBEREEEROERT S, ZOFOOKRKIZIKESL DR (001) 12, FATICH
U CHHEIET 2 REFEDRIC LD b D TH D, 20 Z LITREE L OHE DK EA M
FOSNEPL b LMD (833K, No. 1L UNo0. 2), @FH I D IREFL/INRIN
2WHNBYNZ K B b O TIE AR, WHAOB DOFe203DKEHEE (exsolution) (& - T4
ClebDThn I Lk, MYRAAEE TS L RGBT E L, DOoRFIRE 2T IK
RO OHTHEBBENTIEDDNETDHZ ENH R HIELD,

Rk IH o2 A A TIITER AR E LCLIELIET VY7 4~ - W
WA= T4 22— T4 NEETDLIDN, ZNOLORNICHLRHEHEDIZTLAL
RVEMZRREADBFEET 2, £ 5 QN FEHMEE S HE L CHIKE ATV S O
Thod (BaR),

T =Y 7 LVAFERERICE O AETICHBRAERIC, FREMNREAOERKE
LCHET 5,

E SRR WKE R (o =1576, vy =1.589) IXmAERIEM & 5% 1 CAER SN2 K
BERIKEA B A PICbLET D,

FE1) BVLERET#Z ISR W CREA O —HEE 2 D O 02 0 fARBREORMALZ B TET S (/L
a X MEHETEEEIC L D) (sshiki' ),
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B3R AL TR

1 2 3 4 5
IR R ) LS S 2)
Sio, 43.02 43.87 43.91 38.71 39.7
Al,O, 35. 28 35.41 35.98 0.70 0. 60
TiO, nil n.d. n.d. nil n.d.
Fe,0, 1.45 0.84 0.15 0.22 0.20
FeO nil n.d. 0.18 16. 60 17.60
MnO tr. n.d. n.d. 0.31 0.99
MgO tr. n.d. 0.14 43.78 41.8
CaO 20. 06 19.76 19. 58 nil n.d
Na,O 0.39 0. 30 0. 48 n.d n.d
K,O0 0.02 0. 04 0.03 n.d n.d
H,0 (+) n.d. n.d. 0.20 n.d
H,0 (—) - - 0.18 } 010 n.d.
Total 100. 22 100. 22 100. 83 100. 78* 100. 94
7o F ok Ab.An,, Ab,An g ADb,An, FogFa FogFa,
[ 1.576 1.575 — 1.670 —
B 1. 582 1. 583 — 1. 688 —
y 1. 586 1. 588 — 1.708 —
=4 H — - 2.760 - —

% Cr,0, tr.

L REA (FREER) (N153081302a) JASLHIRE AR & BT 7 cld
KRR &7 O MUE n LiE (0C) ToORE /S0 ILIEIETS
(Isshiki'® )

C KB4 (EEE) (NI153081302b) .k A #r#& LIES (Isshiki'? )
CRER S NLETR R, RO ORI HEL CTIEET S T ERA
BE (JERRY)

. HEA (N152092902a) /LRI R, BHZIEOWEE WILWEL LT 7 E
KINZINEEATOREARBICOFEIND i OHEIE

. MRS LTSRS, JARIRIEEO O RN L CTHEET D OWE 4K

B (Harada'® )

- 19 -



FBAKR KREAONRFGELEE

m 77U Y5774k W a2 —27 74 bk =774k
(N154072804" (16)) (N154072804' (1)) (N155071403)
a 1. 576 1.572 1.572
B 1.582 1. 580 1. 579
7 1. 587 1.584 1. 583
2V (—) 77" 78" 80.5°
Inclined disper— r<v Inclined disper—
sion with r<v sion with r<v

HERIRY) AN ARZIE OB E R T UME, TRTHEBICET S, 7 U A A
NMAIFEE LTEREBROL NS TIS, NSRRI S & LTET S
HLRL LS O K5 HIBR (interstice) HIZ, FHERA W LIKE R A & HHEICHE4A (in-
tergrowth) L CPET %, EEEA IR T MZ (LA TICFET 223, Lt oM XA Iz y
U R MSVHEER—ERT, 72 C< ELOBENEEM TS s b3, 5
WiEHER AW LRERALLEL T, #EMBEEzAEZLTWD, A%IET —Y
I VA LBBEIH > THLIMOERHEZ NGO RETIC Ny T2 LTET D, 2

AEEA LR A ETIZRBO 6D,

FOLCSEEH Y & U CET 2 A3 lfks - B TITIRa R/ ET 2, Zhb0ix
DT EBERAEN 252 T Tk st & L CTRET 228, £ 6 D7RnIZidonk
ABIRAERERL L Wz Aok —HAS, BEEEA (o =1.473, y =1.478) IZE{LL TV 5
OBRRBND,

B8R HUEGICIZFouFa 6D DL DN BFoFa, DD S D ETOD, H
TSR Z R T 5 —RE L, FosFag~Fo;FauPZNENH D, RIEITLRE - &
WA DBERh & LT, EREEREERHEH Y =T A4 - TV T7 A~ - fifiaz—
7 I 4 FEBLCEEET TRBISHORAENEE L bO) T ORI & LTET D,
RICE D BRI DO L DIEEMG,STIOMTICET (F5HR), FKELIMPITRR
aEMELTHETS (3%, No. 4),

WA R E A L L b ICARZIE OB (2V (=) =51—49", r>v
strong, FogsFag o5; 2V (—)=53", r>v strong, Fo,,Fag) & LTCPEL, FoHK X
A R O EE L LR ARV LR R A & 3834 (micropegmatitic
intorgrowth) 323D, T NICHET T mEAaDa S %7 L CHE
4% (2V(—)=55", r>v strong, FoFag),
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HHFR MBEA O REEE

W (7= T AL TUVY I s T A ]
(N152102116(4))  (N154072804' (16))  (N154072804' (1))

o 1.665 1. 670 1.691

B 1. 685 1. 688 1.712

Y 1.704 1.707 1.730

2V (=) — 87" —
r>v
7o Tk FoyFay FogFa Fo,Fa,

HMER HAEAIZIXCaSiOm I E el a4 & g imiE A, L UCasSio,
DTICZ LWV VER S U VRO AFERFED b5, i CaSio,
BREEATHHEAEAIIBERIC S AEICBHFEEL R,

WA XA & L CE AR E LCET D, LT 7 aE KihoRa
EHIZHEST 2T =T - WA 2—7 T PBEO2—2 T4 FFOBDR, b
SELRMICHEHLELOORKREARDZENTED (H6K), H@kin CTliFe
SiO 5 T 2N 2124 - TL#A 2 L2V =40 12T 5,

FeR MEAL—2 T4 (NI154072804' (1)) o
@A O YL RE YR

Min. Max. Aver.

@ 1. 687 — 1. 689

B 1.693 1. 697 1. 695

y — 1.716 1.714
2V (+) 53.5° 55" 54°

Inclined dispersion r>v Wo  En,Fs;

PR WA T Y U AR IS PICBEAR E LT, ke U vERICOEN
THET D, BREOHBAWMEAOEMIHRTH L (FH7HR), gFmaidmbo
WRAJEEMRT DAL IS (8K, No. 1), BLOHEMBEHBM N OHRELILLEE

FE12) HEHEAWNICE T 24 FIEAEA (19564) OMABITHED ZLi2T 2, ABA, KR OKIE, &
WaE, 1954, DI4EBM,
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WTR BE V4 A RICE  OREA B O R

Bk 8K RO BRE T A [ S EY

« — — 1. 704 (min. )

B - 1. 716 (max. ) 1.709 (min. )

v — 1. 745 (max. ) —

2V (—)49.5° —54.5° (+)20.5°—0" (+)49.5°—39.5°

—29° (0.p.//010)

(0.p. L010—//010)

. . r<v r>v—or<v r>v—or<v

Dispersion . X .

aver. 51.5 aver. 12" (0.p.//010) aver. 46.5

67\ + H: ca EnSOFSSO WOHEnMSFSBO WOBBEnBIFSSS

AONDAERIEREA (B8%F, No.2) OHMELT, F-BHLUOLIFEDOX
REBAETOARBAEO Y 2 ) — Ly ORKICHET D,

VU VAT R - ZIE ORI L LT, E 2P L O BERRE ER R R
WO MM E LTHET D, ZRHAEAHICBNTE V4 VR ITHME KD 5
VWIT RS 2 R T AN A O TR E AT D,

H8FE  AHELIIE OB AP WA O e IRE TR

1 2
[ — 1.718
B 1.723 1.726
(estimated)

v 1.745 L. 750

2V (+) ca 50° 53.5°

Dispersion — r<v
Gy 1t Wo,.En,Fs,, Wo ,EnFS,,

BV VG IERER SO A E LTHET S,

VUG UA~BE Y VAL, BME L TH 3EORILETIZRELND (B9
#)o

FHORK No. 3OLAETMHERKETH D,

VY VA PRBER AN L OB A RS (RICHE) hICHWEESn 5, o
EMBES O P EIT2V (+) %20-10° T, O REEIZ010E (CEE, STV (+)

- 9292 —



FTOR U UBEA~EE Y VA O FAIEE S

1 2 3
a _ _ _
B 1. 716(max. ) - 1. 722 (max. )
Y 1. 745 (max. ) - 1. 750 (max. )
2V (+) aver. 12° 0" —14" 0" —19°
(0.p.//010) (0.p.//010) (0.p.//010)

(23.5" (0.p. L010?)

r<v,one determination

r<v — r<v
Dispersion .
aver. 10" (0.p.//010)
5 F ik Wo EnyFsg, - Wo ,Eng,Fsg

=0 Thd, ZOZ LIFHNZENLDCaSioBLUPFeSiOmFICELRIZ L& T
HLOTHDHH, (100) ORI BENEE TH D,

RAERE ZHITBBLEZENFs; 00 HENFs; DA HEIPAICDTZ D, il O
BA2—27F74 MBLOP2—2 T4 NOLONRE 5L BMYSIODFICEL D%
REFTDHDOT, BV AL LA PICRDRE Y Y AR < B F 7o %
mELTHETLILDON, bolk bFeSiOmFICEATNDS, RiFHEL R+ & &%
IR FeSiOm TIZHEATWD, FRIFEAEREITRRD D2V T RE Y + >
A (B2DWIEBE Y V) ICHERTWD, BREEMLE LTIE Vdoco i
ZIEPICHFEL, ZOLREEEICHMESORGRIC L > TREEh TV D,

ANAE  HMEHBN O KA T ESED L L TOARAITE s7o AniZs
N, 2WHSEHE L CTRAEBIR LT 7 F 7 T4 FBRRILOBREEIHA
WRONDTZTTH D,

BESKIE  WEBEIE (b2 WETF ¥ BRI T E AT TOKIIED
FRICHFET D, B e LTRZET (XREPICEERTH D) ICEBICEL,
FlHEAT—T T4 2= T4 bO—HERIEHE LTHET D, HILOAEZL
EEEAORS E LT, ElIoEE i L OCHE XA M HA i, 74
VRO KSEESE K (exsolution lamellae) %73 2 WKL S TEET B,

FEL3) AEF OB & AR HEERIESLY OM AT OR S (Kuno'™ ),

- 923 —



ZDEPNEDOTRERGN & L CE, BIRLO AL IS OBERBEERIE T, BEhiEk
PEOV/NERIRIR & LT, E R X e O BRI R IS SR SL 3 [F — BER CTRET B,

BIRE ZOHWIEXRRE - BLEOAREYE LCILKAREET 5, £ D3
BEERESEY (2 U A hoSv - REER S L OVE BE) 1Tk o TRARR AR UERIRHS &
ELTHET D, AAEDOP0FE®NDLBEELND L HIC, BILAILBIT LN
ZRICROOND, EREZUAEOHLFMRAICEFTIN TR S RE RE LR
FEmA RSN D0, ZOHEITIECHENI AT LIcM 2 sikm R aEnsd. 20w
HEMCED L BN IMBRLEMENBESND,

BREREE XA OMESBEEEATICHROAY & L CF Ak & > THET
Do MHUKTIXZ S 1HELAM BN TWARY, R—FEROH DT TICFE - FiRH
FORLEFTIZHMLNTEY, TORRAPHESN TS (Kuno'™ ),

iz 2 I & LChrkie A - 89781 ~ (iron saponite) « fitr - EBEHA - 7
AV VRS - SREBE (martite) - BERILAR E D D,

I.5 #t'E %@

I.5.1 H¥kEXkL (OV)

s Tl Akl (OV) & LTRET 5 b 0ix, J\LEOAEF S — 580
S F OV VG AR ] 0 TS B o W AR R T, UL K I I b CHRE S A KL
ERIOCEBEEFONSETH D, ORI L TEET L7290, MHEOH D
RERABRIZE o oK A TH B0, KILHKOBRHT ORI X O A A OELL4 2
NG, EYEBEHICERINICKLEEEZOND,

BEAREKL 2 oXIEITHEB A6 Z ORI TOWBEICEL LT
5, WAEBIOHEERKAREAZELE L, ToEAERIGITICI > T—ELRW,
BOREMERIC K > CTHEE S, ERILEI VT T AE KL OME I KER 5D
NTWVWLOT, KIWEKDOEEEZEIRT D Z LIFAARTHD, TDH %, HILOALV
T IRIGEE L CHET A0, WEESZZIT WS,
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MR A TR BRI B L OE T, ROETHIERLSZ VL) Th
b, EAroRLAKLIEEY E OBEBRIE, 2, SOHEFTTHRESNSEN, ZOMITEL
DHETHERDZ EIZT 25, BB A WEN»OE T OWE TR ONDIBHEDOR T v F
T, RSBEXAMIRLIZONFE TR TH D,

REF AR SR b o r L 00 s R, M WETERICE Do (BRI A gk e Y
F VRS EEA L IE) NEHT AR, AAONM LIS Z ok LOR FALO
bOLEZOLND, FO EAITK D EEEARFEGZLEREL, Zodicbl
(215.2m LB K OHEE) IS b AT 2, LUICITBREETERE GRILED VT 7 Hk
BRILICET2) CRESICEDN CREERERS (KRE) bBEHTIHS, Zh
HIOKINZET 2B ETH D,

HEBNCIE R L TRV, ZoRIEITZE < OBNRB L OEEIR (ZRERWVWLE
WZE) ICHBPAIL TN D, TOEENLHE LT, kb AT 7 kg kil oiFsic
BIR L7z b 0TI AICHILOKIRBEB LA E L ERNTND),
MIH I CTIEAEMMANLIOC E~N20"W, 215.2m (L6 O #EaHE TIIN60T W~N105" W
Thbd, BLOLEINT TREKIIEEZ R BEIRERO —BERETLLOT
H259,

HEARRIL ZOKIEIZRFEORG K Ikm A S A5 T &I T TOMEE,
BEROEIERR - KR7Z2EOEFEICEHR LTV D, AZeipehE S BEEEICE T 5 i
RN, BB AREELTHI LN TERPo, BIE LAV 20T —#
ME, ZOKINTELE L TEBNOBENSRDZBOOL DT, RFEBEHK1km
D7 B RIS TR AT IHIE SKE, KRIR— AT B TR ERVL
FHICELS BRI 2, SMTBOM, WEE TIZb 2O KILOKEO/NEEBR b
D, HAEIE2, 3mARVL2mOEIEH/L, FWHEEOPLIMIZKAGEZL,
FDIRPITHEADBFRPBAET D, BRI NZBRY TIX9 TR FE 05 7 45 b
ARlE (FHEZIE) Thd, SEATRORLS I Z OBELZERNT, KE
HOKEHZHT DREN XA AR GERNTO W, BA70°S) BNEAET LA, o
MITHIE DN T T RRIEKICBEE LT b D TH A S,

ISR NEIFIEE B RICOCTIIE A 2 L, ZOREN3Kkm, AL 5km
D/NSWKINETH L0, ZTOREmmAKRFELIT616. smOfFEmEZA L, @fHEZ b >
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Lo s TB : BEKAEE ToEME AT 5 KILIES
957 B AR TR 7 0 ¥ il R T B S A 2 A A kL

THICE L TWD, BOIEBS LOmENIEE L BEOREZZ1T, LICaEs
BLTWDY, LB LU EREO —HEAKILOFRMETH D Z &L, BWEEPT
OHEIC AT TH DI ENBEVA D, ERMDOBEITIN T b IEE B ITH TR~
Do THALTEY, F/hMBICEBNTHRABNIEE~NRL THEZEnb,
FSITBAED SO @EAICILTEA N 20 Lz, H#ERO/IEBRKILTHo72EEZD
o, 28, REERREOZDICIEKDFBEERD T, > P LEO
BicHiomoZHEA R 6N D, ZORBEMITEZ b S REERICH L Tk - IS
@abiasbolBbhs, IHTEOLHE100m S ST ICE, AL EFERE2%
JTAfk EAAL) LEKE (2) BB L TWD, ZHIHHTICH ST
TELEEZLEZRTHDOTHAS I, ZOKINTRINE DS « BEIKARES - BIKE O H
JEH DD, FiEt 2 KL &I L THREIIO S AR L TV D,

A O BRI UL A MR T B S O A U R (A B o
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HACHIJO-JIMA
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(Abstract)

In the area of this sheet-map, two volcanic islands,

Hachijo-jima and Ko-jima exist. They are situated between
33°2'~33"9" north latitude and 139" 41'~ 139" 52" east longitude,
and are members of the Seven lzu Islands. Ko-jima has an

elliptical outline measuring 3km from northwest to southeast
and 1.5km northeast to southwest. It consists of a single
stratovolcano 616.8m high. Hachijo-jima is a gourd-shaped
island measuring 14km from northwest to southeast and 7. 5km
ina maximum width. It iscomposed of two stratovolcanoes,
Higashi-yama and Nishi-yama. Higashi-yama, 700.9m high,
occupies the southeastern part and Nishi-yama, 854.3m high,
the northwestern.



GENERAL PETROGRAPHY

Rocks occurring in the area are olivine basalts, olivine-
pyroxene basalts and andesites, pyroxene andesites (including
ferropigeonite andesite) and ferroaugite-fayalite quartz dacite
with silica percentages ranging from 46.56 to 73.42. The
olivine basalts, olivine-pyroxene basalts and andesites are the
most predominant types, while the ferropigeonite andesite and
ferroaugite-fayalite quartz dacite are very rare. These rocks
constitute probably the most calcic and siliceous rock suite of
the world. From chemical as well as petrographical characters,
they are considered typical differentiates of the tholeiite magma.
The chemical compositions of the representative rocks are
shown in the Table 2 of Text.

GEOLOGY

Extending from the lzu peninsula of Japanese mainland
to the Marianas, there exists a submarine ridge on which rest
many volcanic islands, including Hachijo-jima and Ko-jima,
of the southern subzone of the Fuji volcanic zone. The ridge
is made up, at least in part, of Tertiary volcanic rocks similar
to those exposed on the lzu peninsula, judging from the

«

petrographical characters of “accidental blocks” of altered
andesite lapilli tuff, altered dacite and others found in pyro-
clastic deposits of Higashi-yama and other volcanoes on the
ridge such as O-shima, Miyake—-jima and Tori-shima.

In some period during Pleistocene, a volcanic activity took
place on the submarine ridge. Lavas and pyroclastic materials
of pyroxene andesites (including ferropigeonite andesite) and
a little pyroxene-olivine basalts were erupted to form a few
small cones (old volcanoes, OV) whose remnants are now exposed
on the northeastern and western sea-cliffs of Hachijo-jima.
Ko-jima volcano may also be of the same age, judging from



the degree of dissection of the volcanic body and petro-
graphical resemblance of the constituent rocks.

After a fairly long period of quiescence, the second
volcanic activity began at the present site of Higashi-yama.
Repeated eruptions of lavas and pyroclastic materials of
olivine basalts, pyroxene-olivine basalts and subordinate
pyroxene andesites gave rise to a comparatively large
stratovolcano (OC) whose basal diameter is about 10km A
small quantity of pumice flow of quartz dacite—-quartz andesite
was also erupted in the early stage. The dacite and andesite
are characterized by the presence of phenocrysts of ferroaugite
and iron-rich olivine. The later stage of the activity is
characterized by alternate eruptions of basaltic lava flows and
andesitic pumice which was ejected mainly in the form of
pumice flow. In some places, the middle part of the pumice
deposits is transformed into welded tuff. This stratovolcano is
referred to here as pre-caldera cone (0OC).

Then depression took place along ring fissures and a
caldera measuring 4 to 4.5km in diameter was formed at the
summit of the pre-caldera cone. This was followed by a long
erosion interval when the caldera was widened by collapse of
its wall, and the skirt of the cone was cut by wave erosion.

Rejuvenated volcanic activity took place on the northern
part of the caldera floor. Alternate eruptions of lavas and
pyroclastic materials of olivine-pyroxene basalts and pyroxene
andesites built up a stratovolcano-post-caldera cone (YC) -,
but its dimension has never exceeded that of the pre-caldera

cone. The cone has two summit-craters lying in an east-west
direction. The larger eastern crater encroaches on the smaller
western. All the basalts and the bulk of the andesites of the

cone have porphyritic plagioclase crystals with fine inclusions
of groundmass constituents. Such plagioclase phenocrysts are
not found in the rocks of the pre-caldera cone except in a
few. This feature may be petrographic manifestation of
contamination by foreign materials followed the formation of



the caldera.

During or after the activity of the post-caldera cone, the
solfataric activity in a small scale took place near the summit
of the cone and formed sulphur deposits in tuff and tuff-
breccia beds. The andesitic or basaltic tuff was completely
altered to loose opal rock with sulphur in cavities, but rock
fragments in the tuff-breccia were not so intensely attacked.

After some period of dormancy, an activity began from a
re-opened central vent, and a small scoria cone of andesite
(olivine-augite-pigeonite-hypersthene andesite) was formed
within the western crater of the post-caldera cone (central
cone, CC). Flank eruptions in a small scale also took place
on the southern slope of the cone. An andesite lava (augite-
bearing hypersthene andesite) poured out from a vent half-
way up the cone, flowed in a radial valley cutting the slope
and reached the sea (parasitic crater lava, PC,). At a point
1.3km west-southwest of the vent, a small scoria cone was
formed, and from the same crater, an andesite lava also
poured out, then ran southwards, and flowed down as a
cascade over the already formed sea-cliff of the post-caldera
cone (parasitic cone, PC,). The andesite lava and scoria
(hypersthene-bearing quartz-ferropigeonite-augite-olivine ande-
site) are characterized by the presence of many xenocrysts of
quartz, plagioclase and other minerals which seem to have
been derived from quartz diorite mass underneath the volcano.
Actually remelted quartz diorite fragments are found in the
scoria deposits.

Nishi-yama volcano was born probably in Recent. Repeated
eruptions of lavas and pyroclastic materials of basalts resulted
inaconical stratovolcano (main cone, MC). Satellitic scoria
cones (SC) and tuff cone (TC) were also formed during the
growth of the main cone or possibly after the cessation of the
central eruption. Many of the basalts have abundant pheno-
crysts of calcic plagioclase and rare phenocrysts of olivine,
augite and hypersthene. Five times of eruptions intermittently



occurred from the 15th to 18th century, but old literatures give
no detailed information about centers of the eruptions, scale
of the activity, etc.

Useful underground resources have not been found in
this area. Only a hot spring is now present on the south-
eastern foot of Higashi-yama.
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