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1R B F R R R 51 2 2 P E T S RIS A L, & 0 DT IR RN O SIS IEN 2 &
Mo, IREEREAEAERGE-, 1961 ; /NG, 1964) 3R EEASE G E, 1979) 22 EOLA BB AW
DT E . ARG HUE O L AT, R R & QR BIE A OFER S & AR AN ERE: LT\ d Z &
O, ARETEZENO ORIETHER ISNZEBEREHEE VI EAHERND

hE 5 -G O IR G R, hoMURL R E A RS 2 R L, —BRICRIICEA LIS IR
CEERE CRBM AR ANV Y ZE KT D EH H D (BURIEA, 1985). Mt FfRIx, K-Ar 5T 70-
115 Ma (S8 - BF9R, 1982 ; HIEiE7>, 1985), Rb-Sr #: T 85-105 Ma(Seki, 1978 ; Shibata and Ishi-
hara, 1979 ; [f%F - A, 1983) #/~ L, HEAHEALOEENVERMEZ R, KBERSECEEND
gh-F X UL, —BRICMETH Y (0.1 volLBEAF), A VAT A EREERTHDH. HEED
100X 10 %emu/g LA FOHEHR L (&4 - A, 1973), 53 A3 Ishihara(1977) (IZ L DA W A F A+
RINCIES 5.

JERAE R E O ATREE, LB CREA CRESICEET D It L, - R AR AL C RS (0B



T oM AR T OGS, 1964). F7o, —MRICEESG M OBEMEAEET, LIFLEL—T X020

TICHRIAR DI B BT 5 UG, 1964 ; &G, 1993). iIr4F, Hw%mu%wu,z%ﬁwﬁﬁﬁ%ﬂm
A B IR BTG M O RN S A ATV, ABREMEROBRERIVERENS 2, 21
TNDO~ 7 < IEEIHE M L2 R 2 ICh - TEREMIZHEALTZZ L2 5 Lz,

V. 2 X5y LA EELR

KRR M 00 5 T B, I B BRI B, ORI P11 59158 2 TE B & e L i L5 0
Eh7AY Y RO Th 5. BN SRR BN 5 L, PRI, R OfE & &
B, AL B IERBIREES (Gd), ks P B FHIE MDA (Gh), PRISSHELR B RE R (Gm),
L 1B TR FHE B (GO, HLBLE 1T R FHE M (Go), BRI (F, Gp) 0 6 AT IXA) S
B WO, 723500 B> R D R R FE R BT B L 5 IR A O 78 Ma (K-Ar 7% -
WTHF - AT, 1966) 2V BTG . ARIEHISRINIC A B AR O I B R A 11 B 7.

TEMPIRIE T ST, A & DEABIR BT 5 = LI T2 Ao, M 196D 1, &

BRI AT D ITEIRRED & U, KBRS o A OB L E 2 7. Ui Lili
17 (1986) T, At & B T 76 HISREL I 0 — 2 15 B TE MO ORI D R & L. AR HLR
CHNT Y, A RRECICEEICHE, [OTER T IR L\ 2 L7 Ein s, KEEH
SRR R 0 &I S %

o 7 SR R PO & iR BENR B LT R 1, SREDCIEL T 5052 25 BT 5 (3
200-500 m OFEIAKME S > TRV ED L. @FE Q9D I, J& B XIEHEEIZ 53763 5 i 8 o 16 7 ik &
ENCINT, oA PO SR AE 1 AR 00 TP 6 PO SR 1 PO 00 Bl 25 TP LK

[F- B EAEESEREC) HENESKEEBEMEG)|

[FHSSERRE SR Gm)]

A
[prARERESIEHMIIREGH)]

T
[l

v
[7EmPIRHEE (G |

- - - - ————————~

v v
| SERsESIcTsTv) |

A J Y
| KRB 4 M(Kp. Ke, K) |

| mABG | RABG R — ERRA - B
55 11X i T R P S0 A1 9 % Koos 38 CE IR BR <) O A8 TLBE 67
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12 P HRE BB R ERE RS &HDRE B ERIE RS & OB (R B ATERAL S B L
INTEE)  WE ARG E 2202, 1ZERICERS L L sns

ERHE R CRRIE O R TR BERAE M) & OB RICERZ TS Lnb, MiFENEHF L EICEA
[ LAz &ofIT U7e. s A o BRIE, ARIEHIC IS W C O EANICRAIL TH D L FHREND.

Hh-HRL A B BERAE RS 1L, AR IV L LTk A BERE R PSS, ORISIEER B E R
A ZPRRICES DL, V=T F U METICKEICERD DR H 5. HEOT-HREAE
BEEEEE, S22 FUEFOBRILET, U 1cm ORKBEE b > CTHRFELRBERIEMEICE
AT DEEF BB SND. F7z, REX LB RS Tk POa B E R R PRk 12 DRI o
BREREEENIZEKEZEATS.

FURLE BB BERAE MAS 1, TR ERAEST o Bl L L TEAR T © i -Hho B B R B R R A & B
REIRE Lo THTAHRFIEESNS E 1K), WE e ba anEeF-T, T— FHERbLIZF
—HT L2 LD, [ ZFREHCE AR Lz —EOEM L s D.

HNREEE, FERPARREES, MR QB RERIERA 2 R AEMNICOMT 5 end, ARHERR
WOEEFHTH 5.

AEHED D B, TEMPIRBEE & B NE 2 bR < BRI, RS IR ik & [RIRE, TR 7 0 SR LA R
L, FRih b BALCm 2o THoRiA A RERIE ENCE, TRSSSERBERAEES, P-HhiE 0 E
BERERA DOIETRRICE R > THMT 5. Phif o BERERENSE L, FTRAGE IRV
DBREREDOILIRITAATH S,

V. 3 Jeffia R

AN MG LZ 53 A7 9 B IR B AE A OB 5 AHIC OV T, oA, FEIR, WIRAYERN, $ETFiIcki e
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O EnSaRREENE
O +-nEa RS
® THERRTREEBE
B FHARARESTHNRE

A BEIREY
A fERms
B:{EMRAKE
C.A&MRSE

A 20%

AE+HIERA #Eh

% 13 JIRETERIATA D — N A4 1%, Streckeisen (1973) D43 HEIC & 5.

ZRfd 5. B— MU, B RS TRA Y by MEEVIE L. TORREE 13 KR
L7-.

TERPURBES G A1, ﬁéﬂ?ﬁiﬁifm)E/J\Hﬂmm%ﬁéfﬁiﬂ:%ﬁi%;Eﬁi CE AR 2km, K
Wi 6 kan (0 - T B 12, UK B T 1 1 B 00 11 JSC IR P IS5 5 B 4649 2 kem, 4078
15 km OB B RO WRIA ST 5. F72, KIS LA, E S

B EICHEE N D X D/ NI S AN DT 5. 26 OEKIE, ZFOIERN S WIS & Tk
FArEE, thofMEBICE N D BN D, Kaix, —BRICBUKEEERS LITAEREEM %

o Tk, KAz 2T 2HDHRL.

ARE LIRS (Gd) <GSJ R 66823 >
FEML - EEET/NE (LAE S #) 1,750 m DFRTE RN
BRI, AEA (R 2-10 mm) - Y KA (A 1-40 mm) - A% ([F 2-8 mm) - 3% 5@ A4 A (7
0.12mm) /6720, AHIZ01-05mm O A%, HYEREA, fBEA, BERIV LS. GBlIEY
Sl LT, BEEREE - A VAT A b - BRAA - HBIRA - Dvay - B S XA EET (F 14 X)) .
%41‘%@5&.;@&:1 A LEEREE TRKREONEBICLVHERFIZZRIN TS, TO0RHEHE
EHIFAHRCTH D, Y EABMSITE, By sar2L, ?‘ﬁ-"r[ﬂfﬁ/\“—%/r MM A2 RT. A RBE
SRIEAKTER T, BHWIEENE AR T, HEAN AL, —RICHERSICEY, 7 ey MRE IR
fEEmOEAKRLE > TEY, —HEEA _#b\’)\%@ﬁuf&t@:mi CTWa. #filifa3X = 4%eH,
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1Tmm

14 JEREPIRREES O BAMEE T IT O MILAE T #9 L750mOMIER W E  GSJR66823)  Fri==
NOF. BAEOETMNE L. Wil P OIS T 7 F WA OSHRFER2ARE LT 5.

Y =¥k, Z=fEaERT. HEaNaoEICIT b EOHIRT 7T Mantkbndn, Zn
L VB OER I L D MR ERIC L > TR SN ATREM N 5. BERI VRN G
HIZHET . B IIX=ikE 0, Z=Y=fEtz Ry,

M APIEREBIEMPURE Ch) AT, 4 o M5 L 2 & S T AR U 6 2 100 i1
AL, ARBUEHR T O FE D R PO 5. A oML, SRR 55 5 e
W LT B, BULIC & B SR L AR E CHEAT L, BRRER R AR AT LAVE L7 T & AR
@msm,A%m,mﬁ%ﬁ%,%ﬁ@g@ﬁ~$%ﬁﬁ,ﬁaﬁgmmgmm%m,f%z%%%
WAL 2-4 cm OWALE S U £ A RKRE @ & S0 (5 16 B). BRI om o IR b Bk
SR 6 AT PR B E R, S SR ORI, R B AR E, 22K LW
WPAIAEEICE, B om-1m 1C bR 5SS OBSEEE SRS (G 17 K). KOG, 512 Bk

ThY, REGXEHIBIZSM T A5G O HIERE L i L TOoLERETH D

ERE®H  PRAMNaBRERTEMPSCE (Gh) <GSJ R 66824 >
PERN : AT SR 2 L PE 7 1,500m O ARGE TR U
AR, BHEA (B5%) - 45 (36%) - 1) EA(22%) « BER - @A KA &2 B E 5 25 SRR
BET, WEDOANLAFTA b Urar -Bhif - BRazaGE 18R, BELIR, &
05-4mmOBE-FHEZZEL, MONEKBRERELZRTHOIPBEIND. ) EAlk, &1
3mmTHERFTERICEL, —RICEILATrE2T5. MAIEAEZEKRE L, N—V 1 MEEZR
T mEE, £ 0.2-2mm CRIRAERICET S, WVIEEIECERTRN, $7 711414 L T

—18 —



5515 X Aol P AR E RHE R PRS0 BRI T CRUR B T 0 R BT RITA) Asi, I Ebic kv
~PEREA TS, ARG AL, EARICET 5.

1614 AR PIa BRE AR MiRs 0BT E (RRTHLEXHE T H)  BULHEIC ) U & ATHBLE
BAEE LRSS T0S.

WHEEbE . BEMT, R02-1mm CHAFEZET L. @ik, X=%\a, Z=Y =1
EERL, PAarOEBICEABRRSEE A T —RRBDLND. —EHE ISR A{E LT
WHBAND D, TEANAIE, £01-05mm THELHBEZZ2L, LIFLIEZ vy pRICHE
T5. Bk, X=%Ea, Y=§fE, Z=RBa-fkazrd.
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HA7 K AR P BERAE R DS OB IS (R 2 FILE PE S 1,500m OAfGE RV GS]
R 66824 B A NE)  ~ VAL Lo BHRMICK/ NS ESERHADAMNBREIND. BHFOEHS
1349 7m.

1mm

%18 bz £ PO B2 RIAE B PR O BB 55 (GSJ R 66824)  Th=arok. BEANGNS2 B
v MRIZEEND.
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PRBERRESEME (Gm) A [LIXIE AL PEH & FEIZIR< A L, ki e RERETE
Pfkos O EALICRRICHEAT D, KR S -2 AL K R 2 A9~ 5 AE & TACE R &1, deil
B~ 1020 DR 2 & > THET 5. RIKETHE LA DB LA T TofMd DA% & TAEMH L D5
HE, BERETH L. AR, BARIC &2 B b oREITHERE <, SRR 5 RN 1R 2

%19 FEUE L7z HRiss sk RE RS GUAETTROZ) BA, ZRETE2CHIEL 1.
F1 8 0 AR A BEG S H L.

% 20 Hokigs BER BE RS O A G H RUARBTHTTROMK) KIS ESERBEHBOKEEHD
NEZESND.
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1mm

F21X PRISERAEREREOEMETE (LETRXEAN T HE GSJR66825) RERIC
GENDVNLACORAFBIZEZ A e —BBEIRD.

S TR LA ET B A TR (B8 19 ) . AEITPRIFIBEIR - BHIR T, G RIT 2-7 & RRIERVWVES
AT BlemBiEOREA - AKEZHRE L L TET. ARMRIT - RIKEROIMNEEFES. I
PREOEEANAZMED . BRB T ROFIEOA ST, JFTEIC 5-50 cm BE OB GAAME %
Iz E T (5 20 [X). DRRLE VLAY (2-3X 107 STunit) 28 LIE LIZBE SN 5.

BRRE PRSERREERI RS (Gm) <GSJ R 66825>
PEML KB ERREA4L TH
AL, BEAG7%) - HHB6%) « BV EA QL% 2 TR E T HHHNAE AT, BT, BE
AOHBNHRY, ARITAEICOBET D, BIRSTEDIL, BHAH - ANVATFTA K AT x2—
Ve vva - RERRERSE - WL TH D BB 21 X)) . AHERAE, R 01-10mm CHE-FHEE R
T5. BEOAEAIT U LIZROV IR EE T, b U EAE, &£ 1-5 mm OMEHEET
WREAZEREL, =W ME&EERFS. AiE, R02-15mm THEEZ 2T 5. FEENH
FHIKIE & A ER SIS, —H %%4&kfa®%A¢mﬂ REXNBZ END, VT LA L
NEICHEITLTWA b0 LS. BERIT, £01-1.0mm THFR-¥HFL2ET 5. @@
1%, X=%tgt, Z=Y= #%@%TL,/wﬂ/,%ﬂhE@ﬁﬂKﬁ%ﬁﬁzéﬁﬂn—ﬁ%
oD, —EAREA{EL TS,

F-HHEOERESEHE (G) A5, BRARSOMBHEHTRON -7 XU MNETZEDD
JERAES, EiFFERE T O L E LTET L. AiEOF & LTL, XEsiEimomE Lrs Rk
FERTRELICED RR— %&%@%Wﬂﬁ,ﬁ%ﬁm%ﬁﬁmﬂﬁé%ﬁ*%,ﬁm%ﬁ@%m
TARCEIHIE T, I%%ﬁ%%%®AﬁMMH DR, Bl L850, XA HR O FE T LA
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55221 PR B AR R R S O BRI T GRS A LR 750m o B4R ) AR
FELCI - TIRILT 5728, RAREC MY IS @ Bi s 2 BT 5.

Wi ETHDH., REOHBTHEEIE, F20m 75 600m ETIEIETHDH2S, 300m FiEH b
L. A OFlE LTI, SR FILE K 1.5 km OFRE R ORZ 2 X ANE R BAAE 5 1km, 4
rBEILAES 500m 72 ETHE SRS, TAHDIILOESZME 10-20 m BE TH L0, HEK
ETHESZOCBEL TN TWS., REOAKEIZ 14 CEABETH Y, MRISRNR (—H7 7
FA PO PR EERERR A £ L, BEEMATORETIOOCARAYEATH D, LN -T, —HTHR
FHEORBERAC A WA RS RS S, LIELIER12m ORBAIREIRORT <% 4 bR
GEND. AETEAGIC L 2 B OREITT <, FiBE A D AN M 2> TR b3 2 B A3 5.
ZDT=D, REOHAT HRBREICIE, M MICE LEEIEET D (GF 22 M) . ABEIMREOH
b % E@RC G e, BE 2 FLAE T 700 m (2 & 5 BA SO A TP I2IE, 18 5 mm Btk OBk
EWFENRFED b D, ETz, JRAFTRIC D BOREIE & T

HREE PREAEBREDRLMS (G) <GSJR66826>

PEME « TR IS 22 e b X A AHT

AT, A3 GL%) - )R (B4%) - BHEA (33%) & HIRk L T 5 PRGBS AT, BIEENR
19 LEAETHD. RBIRSHMIT, BOAA - ANVAFTA R - Dbay - HIRA - BEREREL - 3%
LA TRO B D (5 23 ). A3, & 0.1-2mm OMIE- 2 HIER S T, MOBEBITHEE 2R 7.
MY A 7 IREROER KR TNDEZEND, — B3 T 7L A bl T0D b o L
WMens. BV EAF, £02-3mm THIE - BBRAERICEL, =¥ MEEZRT. Mk
DREARCHEEFRAXFI T 4 v 7 ICBAT LRSS, REAK, £02-2mm T, FHVR
WSRO, BEENE, BEIC X0 BREROEMBAER LTV Z RS, BRERE, #01-1
mm DM AT T, X=#§Bfa, Z=Y=/_iBAao#Meaz 255, IrarsLEnA A0
T, ZatE o—23Rbohs. —ERARELAELTNS.
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1mm

%523 - R E RAE RS OB T (R BT LK A RETE, GSJR 66826) #AH
T, BEBIRMICOTNCEENDITBE 2.

ENEERREBEME GO AT, R, SRED, JF7 L OB NEEI
A7 . MBI LI 1 o - A (BT 2 FE B 00 LI G 72 5, B8 00 T8 00 BE R (00
ICAVFATEY, AEFP-kEAEREREEEDORXT X A4 NERES EIRZADZENTE S,
GHE 25 Tl %, BIMEHTIEIC T 5 KB DT, 787 5 AT 1 v 7 7% OTERS @ H
B HID.

EIRE(F, Gp) ARIBHIUCE, SHOERS, FHAEE R OTEHIES SIS GERE BIRO T 7
S B AT 5. HERALEICIE, AREE L FERE S —E Ui, BRSO A, DM
o S AL SR L R B 8 & T VI 0 — MU K < AT O 24 ). B,
B S I LMD TR St 3 5 25, 5 o Sk LI 7 -0 L WRBPRT 04 B 20-300 m O
B IRS SR b IS. Th S ORI, 580 &R T < LT A5 I T
BLOBRE. £, RREKONL ITE—KLTHY, REGOBIERFRSNS. &L, HH
(1961) 12 & B RENRBED—HTh 5. FH A1) 1T LS &, [0 Mo SRR, +HADD
AR OEROAIRE D 725 & S8, KEUEHAR, [EHRILERILIC & ETES A L C
BT, BRSNS EIRO S A MR EICE LT,

BRRE A7 (F) <GSJR66827>
PEM RS TR X R HT
A, A (RIS mm) - A EA (B1-2mm) - H Y B4 (B1-2 mm) - BE R (£0.1-2
mm) O E G- [ A A S L, AR 01l mm U TF) oA - A ER - D ERNBR
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——
VY { .
s
¥} BRI / \\
-1 AN \ o~
S5 *
(48, #an
)
\
AN
\ x
AtEL \
) N\
\
- X
NE
' (292 F)
A
x
:Fﬁﬁﬁﬂ ¢ :N %.Eiﬂ)
(A58R) x N
M/ >
soyz7 o WF
ZTAT) 8 B 220
%524 YR TR T [0 ML 3852 5346 3 2 2 IRHE B2 OMIR IR oD 43 Afi
B3K JRBAEREED A ER K
i S1 S2 S3 S4 S5 S6 Ss7 S8 S9 S10 s S12 S13 Si4 S15 S16 S17 si18 S19
Mo EFEA oMU B ek MAM  ERE AWl RA EEKE  LHM GROS&. REW GRS ARLG AEc0 GAE L MELE RE LR
HR Gh Gh Gh Gh Gh Gh Gm Gm Gm Gm | Gf Gf Gf Gf Gf Gf Gd Ecv  Ecv
SiOo, 728 708 726 706 727 725 738 713 727 749 | 758 768 753 754 761 76.0 | 70.2 | 60.4 645
TiO, 025 029 023 035 022 020 016 029 0.25 0412; on 0.03 010 oM 0.07 0.07| 030 082 056
ALO, 136 143 13.8 14.3 139 139 131 141 134 131 128 127 13.0 126 127 126 | 140 | 159 153
Fe,0,* 258 294 236 321 237 240 251 289 228 157 141 0.86 134 151 1.32 123| 3.03; 718 597
MnO 007 007 006 007 006 008 006 005 004 0.04 005 0.05 004 005 0.04 005 o011 0.15 0.12
MgO 053 061 040 067 049 035 015 056 040 0.14 018 0.00 015 017 007 0.08| 049 207 1.08
Ca0 199 263 1.81 2.45 180 2.01 1.77 242 187 1.15 095 057 099 119 090 080| 216] 544 404
Na,0 318 348 327 338 346 369 321 3.33 307 328 308 335 304 306 341 3.26| 3.81 347 324
K,0 402 341 424 350 363 331 383 330 378 431 462 480 493 446 449 463 423| 234 326
P,0s 006 007 005 007 005 004 004 005 006 003 002 000 002 002 001 0.02| 006 021 0.17
L.O.l. 0.71 058 054 071 092 086 062 093 112 0.83 08 050 068 048 044 055 1.12] 1.73 081
99.79 99.18 9936 9931 99.70 99.34 9925 9922 9892 99.27. 99.87 9966 99.59 99.05 99.55 99.39 99.51| 99.71 99.15
anss - 66824 - 66825 - - - - 66826 66823 -
HR(Ecv 2B <) i, ABIERL,
L.O.1. =loss of ignition(#3#AE ) Ecv - enclave (Bi( W fi¥)  * I Feld @ T Fe’” & LUCats
e N . - . - .
5. AT, LEUTEAEAMAE SR ZHOTWD. PEROFEANAZ L. BRERO
fhfEix, X=pe, Z=Y=RBaz 7y, TaANao@E I, X=gkke, Y=Khiat, Z=
Yk i &Ry,
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1.0 T T T L T T T
A
oslh e 5T T
® 4} A .
R osh E ¥
E o3 9
2 ot " § 3, 0"‘\5 . J
e
o2 L 7 ' \.&Qo\ 1
L
®o0 C3 75 5 30 e T 76 7 80
SiOz2 wt. % SiO2wt. %
16K T T T s T T T
I A o .
51 4 L S—
R R %/ o8
0 1 ¥ of ¢ ; o °%F° a
S 4f ¢ ® 4
3 1 ] & ]
[y L4 .:“> 4 .1 |
L o 4
2% % 75 75 30 % 3 76 75 80
Si02wt. % SiO2wt. %
8 T T T T 6 T T T
A
il 2° |
[y A 4
R ® 4 ¢ } o/ i
k H A L T
[ m 3 3 B
g “0\‘ e 2 / ]
2L \.ﬁ\ 1 1k -
o6 3 76 ~75 0 %5 g 75 75 C
SiO2 wt. % Si02wt. %
02 T T T 03 T T T
N + —¢
* gozlh 4
¥ 4 . H A
Qoip A o o H
£ . ¥
- r. o1 | i
L - .%o\ - I o, P i
® o
‘e T 7 75 ) i — R 20
Si02wt. % SiO2 wt. %
25 T T T -
20 |A 4
® o P-HNESHREGEME
£5f - o FHSSHRREBILHE
§ A s AL RESTEHRE
er 1 o TERPIREE
os | oo ’\ i A BEAEY
1 L hd rl
e (3 70 s O 80
SiOz2wt. %
% 25 IR AE A O &AL N — B — X T Aramaki ef al. (1972) 1 & 5 AFRAE 4O T

PRARL.
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V. 4 JEREEO ERRITHLAL

AR UG I 253 A B IR S AE R O P B 19 REHE RO, L XIS L 0 2B ER T 21T -
7o SYWTIRIINER - BAK(1998) ICfE o7z, ZOREREZHEIRICRT. ThIc kD L, MRS O
SiO2 & A &1 702 wt. % T, AMIEHIEK D I8 B A6 S P Ol ISR E 2R 2 oL kLA P R
ERE PR O Si02 & A & (70.6-72.8 wt. %) [Z VKRR P L, A ERMK TH D
LaERT. ZRISE LT, RIS BER R E B A O SiO: & A & (71.3-74.9 wt.%) (3R VAL A 2
AT, ORI P B ERAE W PR & i U CHARRICEER B 2 R, Pk B B ERAE
5 D SiO2 & A & (75.3-76.8 wt.%) 1%, ARIXiEHIE O K BT A E P TR bERE M E o,
WA, TEREARE I Y BIMRICEEE 2o AL (Si02 = 60.4-64.5 wt. %) Z FF->. Ll L ORI R
e, AREHIEOERBIERAEIE, BIICHEA LZBERIEY, 7250 BFCEA Lzt GERm
PORRBEE, WEEAMER) ZLEREICRD2BEMAI SN TH L. AREIEHIK O IR B1EFH L,
[ U SiO2 & & £F > H A DI 5 B 0 F L A/ AL (Aramaki et al., 1972) & HE L TRV ALOs -
Na2O &, @&V MnO + KO EZFro L W) @D RHEAE R~ (5 25 ). ZoFEL, AElE~ S
<A, LBOEFEWE - BRBRERF S TWe I L ERET 5.

=
#
=
K

OKEFEF5)

AR I D F DU R TS, B - RHEMERI R OMRE 50 5. B - Rk 2 R D
Hifg & VT AR - BESEHERTIE, MU O HE & BRAT O RRE K OCHERI O BAL DR E ) A 7R L
b2 TED. I b & LB EHERTY - IR SEHERTY) K OV T B FLHERE Y - 07400 8 S HERT
MEMES. 7pds, H - BTH (1989) 1%, WAAMEDOHIBIE Z 4 SIS LT\ 5. BEKEEO M
e D FRR L & 2 VIR O HERI I B ICE D72, Z0IED, JREBIRE IS HIANA <
ERENTND.

VI 1 PESRES)

VIi. 1.1 #§% &
PESJE (LA, PSR ALK ORI D 0 g IS 39 5 & LCHD, B, L b
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55

o - - ms

i SE

% 26 SR - VO S D VG SRS et EL X (ROTIZ 2y, 1985)

SIRDMNEDHFYM TH D, L &b THROKIKIEZHS, EREE» S L8O R ba
MEEHL TV D (G 26 [X). I3RS E SR AT T 30-40 m (2 X OY, & REHTEL Ti310m
i Thd. HRHERIIPAET A KLKBO T v ay « b7y 7 B0 Rf e £ 59 50-70
THAERT EHEE TV D GRITIED, 1985 5 KB - FA, 1986). HERFBREE(LALE CIixMRumIl, -
B CITEEATIN IR & HEE S, iR BTt b E E~O§iiL 2 /9 OKEF « SE)IL, 1993).

VI.12 % #4

PEAR AL B ALTHIRIC 2T THE, - R A XOWHCHE, M, Wa7 & O M- s 7
LHENERTHY, MO, PV MEEZRATHNS . 72 JR EERROIETT TITE BT R
40cm (T T B BRI O WA IE S H 5. TERAHO B O EEMHIICAT T, EE 12m
BED LR LA RT T A a—ZAW-2 L bbb b=y OBV LA LS, WEFHT)I OHER
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LB ZHNTWD OKEF - I, 1993). LIE LIRHERIE-IRE SV NEREREN TR Y, b7l
b 2D KIKER R EN TN D, ZFHFAE CIHORBR E M MES ChEEE 2 BkA TV 5. BT
&, BB OS2 E BIZH 7D BT TIEh-KEEY A XOWRBCEEO M- AL E LT 5%
WEEJE TS 5 OKEP - B, 1986 ; 5527, 28[).

B OET O REEITT T, EHFMRA L RIS -2V MNEOBRYIELRAR O, £
b b 6 DOKILKBBEEEN TV D GRITIEA, 1985 ; 4529 X ; KB - FJII, 1993). PO
AL O AR VTIZE S A X (R 15 m) DIRBCEHE, ERAEEN LR 2 M A-AEENREEL T
W5 (ROTiEA», 1985).

VL1 3 MURR

A HR N O PSR 21, 7R E o KILIKIE 3 e E AT D (ItIEA, 1985 5 KB - mEOK,
1986). HOETIIC 134 (Im), 6 (OK) S UM (Ys) (7 Uiz, B A AL BB 2 D
ML T 5.

W) HRAIEE G T A )

KRR, AT FROBE AL, BIEATE, BT R o s (68 30 ).

S40100cm, FREG, #FABOKWKET, EHH e LTHIE L BIIEEDREATOS.
AKIWRBEDOZ 4 vvar - b7y Z7HEMRIL0611011Ma ERDHNTND
@ 4 mAILKIE (m)

RKUWPRIE, T2 OB & b & 4% Mk e LB LT 5. S 10-60 cm, KA
BB E R, BT TR0 S S RO AR D D, LY 5
MChs. bREENDEEMILANEBERTHS.

@) FHAILIE (0L

KRR, A & 76 2 M I AT L, WIS T 5. BN T4 A o 5
W, N, REAROEN, HERICA L, AEAILKED 6 miE Y L s, F530-90
em, KAEHT ZEC, BSHem D=y FAE SRR EERERT. 7247 20BRICH
KOLOBEREENS L5 BER DS, DEEEND BRI SR LK CREROAMA D
BENTWD., KAWWKEDOZ7 4y ay - 87y 7H8M{_H 0572009 Ma &Rd b, £z KkE
BEORAILRIB ISR S TV 5
@ K IRIE (Ys)

KIURE I, B TR O ESIHE L, RN TRAZE & AhIEc T 5. 8
40-60 cm, FERHAOTIIKABOI LI 6 LT 7 AEKLKNG 7250, JBYb T 5 LiR#Ea-1BHEa L
. WIS THRE, BRIEAMERT, BEGE G,

VI. 1. 4 #EPIER
VBT O RIG2WURE SV M- g0 S22 80 KRB EREHRLTWS., FOERED
XU E, EARTEI, Favukraay, IVHIVUREORBNERRKEL RTHEE, v
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9530 X AR AKILIKSE & Bede U e fE (RVE v b ) O R 88 (RUERT L) KL i o 3R 2 40

SUFUE, AU T FERRER L ORKRERE LKL R TEE, tof sy u g, $UZ, v
FTHU ARG, A=A, BV U ITHATIRBRENR DD I, 1962 ; HILiEny, 1985 ;
KEF - BEAR, 1986 72 &). T b DA OFEHURELA &, HLERAFE 1 702 8 UE DS U 5 2 H oD fie T oD Jg e
&GS KL G D U F AL S O S5~ T K LR 8 0 FR i 0 S YIS, 3 72 LR O IRIE 70 B M A3 4 1k L
IRIE DA URAL, K ILKTE 00 U AL R O K LR AT ICHEE S b .

VI. 2 BB e HEREN) J OVl R SEHERE ) (to)

AL B T HERE A B OV W B SR MERE M I B T A MU VL, BU)INCIh - Tllx &0 LT\ 5. kA
AT 2D & T AITWESRAHEEE, SA M AR & OVK B o/ M JF) N g CTdb 5 .

VE GOm0 b “FHRICH T COREE, WARREERZEKRL, HREZRESICE-
T, BE5-10m OEEER R OND. P-KEV A X0 L UCTRBCEEO M- bR S i,
O—FIZITRL L= bORALND. v b v 7 RFHEE > T ORBAZ 2T 5. H O TIEEER
HICHIRIAL L, TALOWESRE LA XKBIA S EIZ< V. 2 oftio Ml T, SR IR W IS HRE R
HABR LTS, HERWIZIEE 5-10 m FBRE T, EIKA RS D 2 VIR TERCS FE D £ - i 1
MBRDTENEL, WMAMIWE, YAV MNBERDZI ALY, MREERESICE o T D (831
B). BEIP-EEgEY A T, P A XA LTS b0 L, EMETREL TS0 ERH 5.
DX BREULOBENLEICHIB2 SOICK S TELLIALHD.

T T 22 3% XD BT A 0D /NBUSE 70 R R HERE A P I iE, 1D KILKE M RS Sz, TR S
25 cm, EBGHRIORAL L2 KILIKE T, DT NICBERBSRET S, S8 00 HIXR Lo
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TZOICAHTHS.

VI. 3 FALE: FRHERIN) J O 0 R SEHERE ) (ty)

OB T HERE ) K OV R BEHER I (S B S o Mg 1, BB mHERE Y - IR B MERE W & RIAR 1T E
WINZIR > THAL TS, ZORTHSEAMTIE, MIETHOFEN KRRV, Z OHIR T,
HEREMIZIE S 10 m AT, HEY o X OTE RS K QUGS B e 2 )8, h-HLkib)E & £k &
L, #o0ci#ne o bE, BREZHA TS, HEDITSEROICHETH Y, OB mHERmIC
NTCHEE D BBV, ZOMOHIRTIE, BEFLEF O RO~ R L 72/ FR M E L ToAmd
52N, HRWITEE 10 m PN, P-EEY A XOBER GRS, WEBCEFEO A - i e
EEERELTNT, HIKIZL > THVI L NE, BEEZHRATNS.

AKEOVVNEH D WVEWEHICIE, 9 2.1-25 HEMICKE T L2 BR-Tn KILKE (AT : BITH -
Bk, 1976 - 1992) 1KLL SN D KRB EN TN D Z L 3LV OKEF - BIAR, 1986 72 &) . Eiohk
PRS2 HE RIS R Lz, ZOKLREIZES 2040 cm, BIIREGAZ 2T 55 7 ZAEO KUK G 72
v, PEEENIEFWIIRTEAE EERLE L, BREASLANALEEND. KIUT T ADEHTEIT
n=1.498-1501 Tb 5 (W7 4 v a > - b7 > 7 +LH RIMS87 i i) .

VI. 4 fEE (a)

R T3 & U BRI ERT 2 WV 2k 2 8 Th 5. HBREW AL, 795t
B, SRR B ITR Y, BRUR R S T O B & O P ORI Tk C o 5. BT, #
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5532 X WA DRI IS 1T 2 RRE O HMUE I X (f 0S5 « R, 1980) BRI = A4 o R TN If
(W-E) 1: %k, 28, 3: BBE, 4: b hEURR, 50 HGk Ly, 6 BastE, 7. A

HiH S & T4CHEMREM (y. B. P, B: JEEHEE, LC: THEE, LS: THmE, UC: LirjE
&, US: ki@
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BIRORRME LTIER > TS, HEfEWIEX, A=V 7&RHI L D &, AR TIE, EE20m URN
OO HIE T, W, BENTETHY, T MEPRRB LT & 2 A0 5 (h[E 7 Hak
WERFZEE, 1997). —J7, [ ESTIC L 7 O T 1SS0 11 5 o 57 s 12 1, YA
OV N-WERREET D, TOMIE TR, SRS A o TRKEIE 20 m FRE O] RO W e K OVR
Blgatteo NV MNandb v, €0 IES 20 m UNOBLAZ G N N ERERERD . E
WZZO ELICEES 10 m i o Bk A2 S0 ERER 05 G E - B, 1976 - 1980 ; H EH 7
FEMEHARAF SRS, 1997 72 &) . WA PRI TIE, OB L MED D RE OWIRA T L BBk
WHORIEICAERTIZAIREL, UTHHI, VRAIHA, vV HA, = AuTv<pR 0
AR, F EMOBEN D IBREMEICAERT A2~ AF, XUV, ARV I=F, ~vTY,
AAIHA, THIVREDEIEADRRE S TWD (ke ) - FBH, 1976 - 1980).

VI. 5 HES7HE(r)
SISV U 72 3 M 1 SOMAET ) TRRT D3, REPHTAT, SKAT 72 U120, HESTHINRRN - T D, HENIH O
A, B LT DRBHX M) GREAFER - REE - KET, 1964) 12 Ko7, W) F o
HNTHLD 5 B, WHEACMI AL 13 17 A e, BIEASREM O T, F - WNE R o BRIk

EHLIE, AEERRAIE 17 HAERTEO TR TTE 2. F23 T O X PEE 1800 4R »HE T T
5. REPHRTCAb P 7 CEEMEE OIS X S RIFTE LD TH S,

VI Mgk O ) =7 A2 b

OKBFIES - mAE—)
ARKMEN THERR, HEE SN 7-WE %5 33 Kk L7,
VI.L 1 iEWEORREMEOSH DV =T A b
REMENIZ AT HWE, V=72 D55, FEHEORREEOSH 2B DIZIE, LTFTDO 3208361
b,
1 Ry iRLEokEO
KMEAL TG >, W SRl O MR IR -FEEICIE D E S 4km BREOKBLIH 5. Z OWEIZ

o T, PGS TICHE 1 mRREOBMENED b, ERWEICIZTERZT 2 BREECENET
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THIENTE R0z

() A ED Y =7 A2 @

5] WG 0 oD TS BT A3 G, I Bl Ak AL vE - B R R 5 1)
5. LLZORNR
) BWEIn

I3 g 1S 0 SR 1 B TE %S W > T R-FE T 7 A1
72 (1982) ILTEWIE L BE L, F/-TEWE
LLrawn

ZRTED

WFgE4> (1991) T,
Rx 50,

TERF D B2 H R OB R T 25
ZEMTERNoT

REMEL H 5.
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VI.L 2 ZOfoWkE

AREE N T, A AR R Y, & FTACESE, R L R ) NI S 5o 8 23 e -
HESH TS, ZORKHNRLOEZLETS.

M HWILAET 2 5 R HRICE D WiE @

ARG ONLE L, TERATEOEROZBE K OR BRGSO AR DHEE ST D, i 2 sl
THZEETER NI
() WL B THHIL A & RREFHT ) FHT |2 3 5 Mg ®

ARWTE ONLEIE, I HERCE 1 K O e PO RRBES O AT L5 b HERE S5 . AREFRIER) = BT)11 5 C
13, JRISTE R P IER 100 m O m HECEEABE SRS . FEOBEN DL —T R g b
B2, WBICL o TS ZRICEAAENTZ DO LTSN 5. /LA ITE D ARWEIZIFE
AT I, MBIV TR 2m OB SR B,

(3) Ky FILJEL D Wi fE®

RERFHT R S HT 30 7K o FLILBRCG IO D Wifg 1E, 4 IR UK 250 m 437 DIE#Y 10 m D BdHs & OV
HIRACE DO NMAERIC L VR IND. EREHTICES M OWEIE, WA 150 m Ok 7 2 RKE
HHCE O FE L VHES NS,

(4) B2 L 7 ok E@

AV S AL A OO W g 1, SRS P T OO 3 I VN O IR S A il R & R ECE FEAN W TR 2 BB IH
(B 0 7= D BEARAE A TR R) B DN 0D 15 J5 FIE Ry (Vo8 < P 7 49 750 m) oD IS I A A TR S D I
20 cm OWMAFIC LV MR S LD, 2 2 TH@BERBCEEIL, HEK100mo & 7 2 RIZHA0 T 5 &l
ENn. WEFMENOWEIL, &RTSCEEOSMEERIC LV HEESND.

VIL S H o H

=

(BEAY— - KEFIES)
VI 1 # F & 5

KRNI LR D IR T 2% (55 24 ), BUEBATH OFLILNT 220,

VI 1. 1 &REHKEK

AN

®EAGRIL G, ALIK
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Ry e AP~ T B

SR L, 3P GRM, LA, @B BMEE LD, 22 SWIIL SRS 5 2 &8 —ikm
Thd. REILE, ILARRIME « FRRERICETERICI VB E LTBITSh, A - KIEFRH
13 T NRB ORI T T2 A, AKAYZRBIRIXIEFL 15 FE DAL HIC K W BthS -, 016
LIRS, AFRITEREBEINL & UTH ESRERBEMOME 25%1F, BAICEIT LR, LIkl
7o BEFN 26 AR KEEZEIRIC L 0 FBFE S, & O%IERILEMIC L0 @BIIL e U CBITA Mk S
7Ry, BERBSAEICEAIL L7z UMRIEA, 1955 ; IR I, 1953 ; [ MU [E 85 (LR R, RAKE
.

I (1954 12 L, ARERIE, RBERSEICHERT 20 A £ 3&IEESVKIERIC LY, ARH
ek & B JE A Y 8 & OB - TAE CToIRIRFEIR ©, R BEHM Y B oRER L 7 =
NATHD. AWML, E& UTHMIE, Fengn, Wmeksr, mateksr, DIMESRss, HEFmn ok
D, BHMRFMICET D 0o OHATEYOEHLROBAINE, EREIZL ZHAKNEINITRD Siuzn. B
AT U7 8RR, PE AL PE SRR 3 72 1L B - e 08 o0 A& 1A, 40-60° ALAEAL D 4 S DFEAR2H 720, 5-
20 m OBRIFIANSAH T Lo DARFAR OHESUR DERAL L 0 70D, BER, S AAEZFLREET
fe LT, FITHARE HABIRKICEST 2. FEAROIMANTITHEER:, fRief, R 7oA TR
T b 2 REMRITRIE & REEds13 5 (5 34, 35[X).

EEMEL 4, AL d
IS o 1775 26T

KBEILE, BCEERTZ S BT Lo, DAL & ARSI & 0 EAMIE S L, B 20
U, oS 11 R B o ORI > T L, IR0 10 m T B, 2 K SRS
WL, A, FREELEL, SL0MEES, AEMITRRELER-TOS. b RO
SO BB (LRI, 1953).

~ =##(115m)

™ — & 11(66m)

~ KYH(0m)

L FHEH(—83m)

FH34 A GEED IR oRER GE 1K) (FRH, 1964)
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X 8 K (0m)
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v Y PN s
R R VI O Ve
\ R Y WY MY v Y
_rrerrH \

0 20 40 60 80m
[ M i )

i 35 A (i b) Sk LT U BT I (R, 1964)

LFRFEL R, §h, AKX
BRI ey 17 95 SR T 45 5
AGLLOWRETRIALED, EEIILO—HL LTRIEShZb L.
o e
J\HEEIEELL
JES B 7 22 2% DR B T
ARG DREITZRATH 5.

m/ gl 2T
C N N RS

AL, BRFD 18 4 DEHE S AU, —REIFA S RICEIT S p3, IEFn 20 4£1ICBAIL L 7=,

NHEIIRATH D (LR, 1953).

AHERIE, FERPIRRBEE 2 BEA & T 5 AFIRT, [F—DAZNREGRIC 6 JLEMBHI S .

F30em T, LAEMIH~ o BEALDBOBKNIETHS.
BT AT U ETe (R, 1953).

$;ﬁm BT AT
HUR B T\ AT 5

=X 30
(115m)

100

—Em
(66m)

50

EES AN

Ui

&b REZRGHERT, 10%RED

APINT, RESFICEAESICE VRS, B 18FEND 20 F £ TRILEZIT o 1228, BATEM

L7720 (R B %, 1953).
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VI.L 1. 2 JEEBAK
FERBSILEHFSS5R8L) 556
2 AR AR B HT T

ARFE T, WEAD 34 AR ISR =12 K 0 BASE A BA%A S 4u, WA 39 AR D BH L E TITH) 18,000 t % Higk
U7z (P DY EHE LR 2B, RAFKERD . A lXm R LTl Sz, RELoIiEnic s
A BPT S IAIRHE I EE0R), T 1 5 300-400 m U\AKS 5 5 FELH) CHEGKAT DT SERTIC I
bignoTo (4, 1965).

AHERIE, & HIRBCEE OWRBCE T 7 A ARG 2 e s L, £o—#R8uKIicky AL H
BRI bDTH S, FIRDIENVIX, WRECEEOER - HAHIZE—H L TEY, EI 30m, IE
300 m LA E OB A FE o, SR OMERSEIX, A A N, MR, BEVYA N, SAmT T4
b, FATART THY, LEOAEEZFIMES. —RICELEICIT, ZEOEI A FBETENLD
(F4%, 1965). Kitagawa et al. (1988) 1%, AFLILT DI 10-20cm, RS m O V4 A Mio 5K
LB D, 77.5+3.8Ma O K-Ar 4£{0EH T 5.

VI 2 £, A, EEfERE (w9 1)

ST U, BT 46 470 b AEIRERIIC & D & B U O A K BT DT B, R
BRI 77U, oK 1 T SRR R FE B O BR A AT 0 b & LML AT DL T
B BMLAERE (05 L)coV T, AEBFRTARIE, OIS B A FIRT RS LG, s PO R
FPORRE & 49T 2 INLBER LB SBRAT LT\ 5 (35 36 ).

9361 HUA R T ESHESR A I o BB R (= L) RIS o did LRy B B EE.
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VI. 3 H % % &

HE

AREEE L DR ZWHEEBRE T 5~ 7 =F 2 — R 6-7RIEOHEN, RHURCAE L TRENT
ALTND. 190546 H D% THIRE (B : 3K 1325°E, L 341 N)IE, v/ =Fa2— K76 LI
n, K, BACRANES, KR T44, AHiT6e4, BEMTLIADEENTTND. KT
3, KBEROF 14 THEMEE, TR TOEBOME, tHORER EHSIHTHRENKE hor.
F7 1949 4 7 HIZ b AR 1832.68°E, Li# 3407’ N 2Bk &L LT~/ =F 2 — F 62 DHENFEALT
W5, Bz LTEEN TR CLE, FE, 1996 ; AFNENHE, 1905 7 L).

ek

KHPEER T, FERRRZE L Cle e OKIC A Ebiz. il T, W18 429 A & iEFn 20
F9HOBRBUCHED ZERT, KEJIDEAK U AR L7912, IRV CITEKk Lz, £
7o HEFD 40 4 6 A ORI ATHRIC £ 2 K TSRO =8I OIBEAREE Liz. Zh b DOBAKR D729,
KENOEEFENTDN T (E LHBEEE, 1969 ; JA R, 1983).

Ak 1 2

AR e K OVERD T, BIRRCE R ZENR ST, AU E CICRE R R A E bR L
7o BHEAREE - TAHWRIC OV TIE, REQ97DICL2FEL Db 5. MiEMELAZHTLHMAIE, &
BRI L I, MRS 2 VB I3E RS 2 ER L LT Tab L3 <, w9 b U7 R IR N
DRBIEDOTHITEE ) SA EUTHE R THRELLT WO TH D EEX NS, Eetaiix, B
16 40 45 7 HICREPI, R, =@)il7e &, KIE 1247 AIZRKE)I, R#)Il, KIiE 15 4F 9 H IR
JIL AN, N 72 &, W20 42 9 BICRER)I, RN ETHRALTNDS.

X Wk

Aramaki, S., Nozawa, S., and Hirayama, K.(1972) Chemical composition of Japanese granites.
Part 2. Variation trends and average composition of 1200 analyses. Jour. Geol. Soc. Japan.,
vol.78, p.39-49.

r [ SR IR JE 2 (1997) K& IRHIAEED 97, 311 p.

FLUCRERE (1987)  THM A AN EHURIC IS0 5 - i EREER O, LR RS2 e R,
no.27, p.119-204.

RURERE - R AR (1987) KR IR, AR =S - AT LSS - RAGRRESLR, AAROHIE T T
[EH 1, p.55-56, FILHIFR, Ha(, 290p.

FLYTRENE - BRIGATHE « J ARJS (1983)  PIEMTT PHESEARE Y « R R DO Y = T MR o
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F 5. HUEHE, vol.89, p.527-530.

RA - R TER(1979)  PIEHT OfkEEIE. HUEME, vol.85, p.401-412.

Hayashi, T. (1995) Geological and petrological studies on the Hiroshima granite in the Togouchi
~Yuu-Takehara district, Southwest Japan. Bull. Fac. School Edu. Hiroshima Univ., Part
II, vol.17, p.95-150.

HOTCTERE « ARHIIEA - KEFETS - I RIEHE(1985) RO BT, M PR TR % (5 75y 0 1 #E
iE), WEMED, 93p.

JR T (1983) AR, HBEEE. 925p.

IR B (1953) IR WD MU, I ke L RE TES. 281p.
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AR BUEIED R (1905)  RHTHHAZ®E, no.53.

Ishihara, S. (1977) The magnetite-series and ilmenite-series granitic rocks. Mining Geol., vol.27,

p.293-305.
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p.41-46.

S 5L - ARSE=(1973) HAROHEREEE AR O D HHEROINRME L. S8, vol. 68,
p.211-224.

TEWT AT IES (1991)  Bii A AR DTEWT -2 K & BBk, BAEURFHIR S, 448p.
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Outline

The Kaitaichi district is in the southern part of the Hiroshima Prefecture, occupying
an area between 132°30" and 132°45'E and 34°20" and 34°30’N. The Kaitaichi district is
geologically situated in the Inner Zone of southwest Japan, and is mainly composed of
pre-Tertiary basement rocks. The district is highly undulated; ridges of 500-700m in
altitude and valleys tend to juxtapose with a NE-SW trend. Small plains extend in the
southeastern and western parts of the district. The pre-Tertiary basement rocks
comprise Triassic-Jurassic sedimentary rocks (equivalent of the Kuga Group), Late
Cretaceous felsic volcanic rocks (Takada Rhyolite), and late Cretaceous granites
(Hiroshima Granite). Quaternary sediments are mainly distributed on the basins and
valleys along rivers. The area around the Hiroshima Bay is a reclaimed land in part.
Three faults and lineaments, which have the possibility of being active faults, have
been recognized in the district.
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Table1 Summary of the geology in the Kaitaichi district

Geologic time Geological system and remarks
E’ Holocene Alluvium
o g Terrace and talus deposits
B~ . .
Q .
N 84 Pleistocene Sajjo Formation
8
@) .
(Formation of the Sea of Japan)
Tertiary
(Upheaval and erosion)
» Hiroshima Granite
§ Late (Intrusion of granites, contact metamorphism, mineralization)
§ Takada Rhyolite
g o (Eruption and deposition)
§ © Early
é’ Accretion and emplacement of the Kuga Group with the
Jurassic Eurasian Continent
Equivalent of the Kuga Group
. . (Sedimentation of chert, imestone, mudstone and sandstone)
Trnassic

Equivalent of the Kuga Group

The formation is mainly distributed in northwestern parts of the district along the
Misasa-Gawa and Ohta-Gawa rivers. Small blocks of the formation are also distribut-
ed as roof-pendants of granitic rocks. Based on the rock—facies and areas of distribu-
tion, the formation corresponds to the Kuga group, which is a typical Triassic-Jurassic
accretionary complex in southwest Japan. The formation is composed of pebbly
mudstone, siltstone, siliceous sandstone, chert, and minor amount of limestone. Most
of the rocks became hornfels by granite intrusions, and the rocks commonly include
biotite, muscovite, actinolite, and garnet as metamorphic minerals.

Takada Rhyolite

The Takada rhyolite is a representative Late Cretaceous felsic volcanic rock in the
Inner Zone of southwest Japan. In the Kaitaichi district, the rhyolite tends to consti-
tute geographically high places as roof-pendants of granites, and unconformably
overlays the equivalent of the Kuga group in part. Total thickness of the rhyolite
formation in the district is 750-1,000m. Though the rhyolite comprises vitro-crystal
tuff (partially welded), vitric tuff (welded), and fine tuff, no lava could be observed.
Tuffaceous siltstone and sandstone with about 50m thickness are intercalated in the
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rhyolite formation. The rhyolite generally suffered thermal metamorphism by granite
intrusions; the rocks commonly include recrystallized quartz and aggregates of fine
biotite. We could find cordierite only in tuffaceous siltstone. Hydrothermal alteration
is locally intensive; pyrophyllite mineralization occurred in some areas.

Hiroshima Granite

The Hiroshima granite is a Late Cretaceous intrusive rock, which comprise large
granitic batholiths and subordinate mafic stocks and dikes. The Hiroshima granite in
the district is a part of large batholith, which extensively extends in the Hiroshima and
Kure districts. Based on modes of occurrence, texture, modal compositions, and
constituent minerals, the granite is divided into six rock facies: granodiorite porphyr-
y, medium-grained hornblende-biotite granodiorite, medium-grained weakly porphyr-
itic biotite granite, medium to fine-grained leucocratic biotite granite, coarse-grained
leucocratic biotite granite, and dikes. The granodiorite porphyry is a stock that
intrudes into the Takada rhyolite; it is the oldest granitic mass in the district. The
medium-grained hornblende-biotite granodiorite is distributed all over the district; it
shows a typical facies of the Hiroshima granite. The granodiorite often includes
K-feldspar phenocrysts ranging 3 to 4 cm in diameter and mafic enclaves. The
medium-grained weakly porphyritic biotite granite is a sheet mass which intrudes
over/into the medium-grained hornblende-biotite granodiorite, and is mainly distribut-
ed in northwestern and northeastern parts of the district. The medium to fine-grained
leucocratic biotite granite is also a sheet mass intruded over the medium-grained
hornblende-biotite granodiorite and the medium-grained weakly porphyritic biotite
granite. These are characteristically distributed under the roof-pendants or on ridges.
The coarse-grained leucocratic biotite granite is a pegmatitic part of the former
granite, and is locally observed on ridges. Dikes consist of granite porphyry and felsite
(quartz porphyry), and intrude into all of the former granites.

Quaternary Deposits

The Quaternary deposits in the mapped district are composed of the Saijo Forma-
tion, terrace and talus deposits and alluvium. The Saijo Formation distributed in the
Kurose and Saijo basins has 30-40 m thickness and consists of a sequence of fluvial
sediments, mainly thick sand and gravel beds which represent the braided river
environment or cyclic beds of sand to silt intercalating peaty beds and some volcanic
ash layers which represent the meandering river or the flood plain environment. The
age of the formation is estimated to be 0.7-0.5 Ma, based on the correlation and the
fission track dating of volcanic ash layers. Terrace and talus deposits which are
divided into the older and the younger, are distributed along the rivers, and are mainly
composed of sand and gravel beds less than 10 m thick. The Aira-Tn volcanic ash
layer erupted about 21-25 ka is frequently observed in the younger ones.Alluvium
distributed along the rivers is consists mainly of sand and gravel, and in the coastal area
thick marine silt-sand beds have developed under the reclaimed land.
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Fault and Lineaments

Three fault and lineaments which have the possibility of being active faults, have
been recognized near Mt.Onigajo-Yama, near Nukushina, and on the northeast margin
of the Kurose basin.

Natural Disasters

The Geiyo earthquake (A. D. 1905) hit around the mapped district, and particularly
reclaimed lands in Hiroshima Bay area suffered heavy damage. Heavy rainfall
frequently caused flooding of rivers and slope failure accompanied with debris flow at
sites of weathered granite areas.

Mineral Resources

Though some metal mines and a pyrophyllite mine were once developed in the
district, all of them have already been closed. The Kinmei Mine was vein-type copper
and arsenic sulfide deposits embedded within the equivalent of the Kuga group. The
Ichinohata Mine was wolframite and molybdenite deposits with quartz veins in the
granodiorite porphyry. These two mines were mainly operated during 1937-1963 and
1943-1945, respectively. Other small metal mines in the district have no record of
production. The Sengoku-Kumano Mine was a pyrophyllite deposit embedded within
the Takada rhyolite, which was operated during 1959-1964. Many pits of decomposed
granite and a quarry of the Takada rhyolite in the district are under development.
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