550.85(084.32) (522.6) (1:50,000) (083)

Mgt B B FE R G
575D 1 /g

BRE(15)%23%5

Pr 8 oH R o # EH

NEFRE] - MATER - EAZT4H
FMEF - HFEET

B fa 52 £

w ®H O#A E



9
=

ISERR
~ EEEE)
)

() 12 I: 200,000 €18 4




I.
1II.

AR

o -

1. E‘ sy ﬁl ............................................................................................................... 14
M. 1 BEACHEODTEAEJL coevrrrrr o 14
m. 1. 1 fﬁ%‘@%{‘h}é%ﬁﬁ ............................................................................................. 14
M. 1. 2 JEREEAEL wrevrrrrerrerern e
m 1. 3 IwLROuTE)
M. 1. 4  _EEREAEJE +oevverrerrmmmnn ettt
M. 1. 4. 1 JEJHIKOD TR AJE reeeeesorermreeeesamnennete ettt e st e s 19
M. 1. 4. 2 JUHFHER D LIRS «eveerermmreremmeee et 21
m. 1. 5 ﬁfﬁg;rﬁ%iﬁ ................................................................................................ 22
m. 2 ﬁﬂfm&ﬁzgi’ﬁ ................................................................................................... 24
V. 1:}:1 H 5‘?\ .................................................................................................................. 25
IV. 1 i B ceeeeeme e 25
V. 2 Y%/iﬂ@lélﬂﬁ%ﬂ% ......................................................................................... 26
L R L1 A 26
V. 3. 1 E }‘i ...................................................................................................... 26
V. 3. 2 *ﬂ*‘lﬁ?@%@%ﬂhjﬁ .......................................................................................... 30
V. 3. 3 ;(—«J— tt ...................................................................................................... 30
V. %“ = ,T—ﬁ‘ ............................................................................................................... 32
V. 1 ﬁﬁ)% ............................................................................................................ 32
Vi 20 AR e 32
V. 2. 1 H“ﬂﬂku—l%iﬁ ................................................................................................ 39
V.2, 1.1 BIEkileEsE
V. 2. 1. 2 FHIHEKILEES
V. 2. 1. 3 FIURKICEE
V. 2. 2 BBHIIUCILEEAR cevevreerernn e
V. 2. 2. 1 FEIVERKIEEE
V. 2. 2. 2 BVHEIKILES
V. 2. 2. 3 HVIRKILAS
V. 2. 3 AT LREE
V. 3 fﬁ%iﬁﬂﬁ@ﬁﬁ]\%?ﬁ .......................................................................................
V. 3. 1 EEEE e
V. 3. 2 %E*ﬁmﬁﬁwgf}?\% .............................................................................................
V. 3. 3 JERABEYE « FEBERELL <oevrrrorernner e ettt 64
V. 8. 4 BB e 66
V. 3. 5 JEHEIRODTGHE L A3Af cooeevrrsrrrrrssrer e 68

V. 4 =k

V. B REFTHE ISR vvveeeeeeessmemmme ettt e e 69
V. 5. 1 j(‘(g‘{g'% ...................................................................................................... 69



Vo 5. 2 BTG wr e e e e 70
V. 6 “FaE

VI. %“ PU SR ceeeeeeennnnns
VL1 BRI L
VI, 1. 1 ARG wovererenrmremmsmee e
VI, 1. 2 JAIJEISEACIEEE o oevereeen e et
VI 1. 3 FRRIBIALL worrrrerrrer e
VI 1. 4 JEFEHTUCFEFD v ovrreerrrrner et 73
VI, 2 BEFRICILMEEHII) cooeveereeermn e 74
VI, 2. 1 ASO-] I voreersmremsmeems et 89
VI 2. 2 AS0-1 LASO-2 & DIEDBE TR <-wvvrermrrermeen e 85
VI, 2. 8 TESEJITALE coevreern et 36
VI 2. 4 ASO2 oA ZJLDUEGH oevrrerrenrenereee e 87
VI 2. 5 ASO2 LASO-3 & DRIDEE T I <wrerrrrrrrermeree e 90
VI 2. 6 ASO-3 T ZJLDMEHI +orverrrrrermnemen et 90
VI 2. 7 AS0-3 LAS0O4 & DRIDBE T I - ovverrrensmrnmeeeme e 100
VI, 2. 8  ASOA ARG wrverrerrmen e 104
VI 2. 9 U ERE T UL ceerreersernneeemn et 118
VI. 3 ﬂikmﬂéﬁj% ................................................................................................ 120
VI, 3. 1 ETBRACIERE v eeeesrenree e e e e 120
VI. 3. 2 FURHHAREGD overeererrsemseeensee ettt 121
VI, 3. 3 FHHEJIPRIL v overorrrrmrnrsmemmee s e 122
VI. 4 (WEE .......................................................................................................... 123
VIL. mﬁaﬂﬂg ............................................................................................................... 123
VI 1 85 - B8N BALEEZR B DIEBRABPLER vvvvereerreeeeeeeeeeeee e 123
VI 2 w0 s T L iR ve et e 130
VI. 3 }E%E% ...................................................................................................... 131
VI. 4 E*j— . EQE ...................................................................................................... 132
p'e ﬁk ........................................................................................................................ 132
AADSITAGTE v eeemtvrmtm et e 138
- 73 - RRE IR
’ﬁ‘%‘ 1 T@Bﬂd}%i—ﬁj@dﬁﬁ@ﬂﬂﬁé% .................................................................................... 2
’ﬁ‘%‘ 2 (*ﬁ . 1ﬁmi&fmﬁ2’5“/g\) .......................................................................................... 3
B3I CKRETRBEEOHIIGGED eveersseeseesssesses st 1
¥4 (KRR HIHITIZ L ET) o ovv e eeee e e 5
W5 ( I DI T LT PP 5
% 6 a b (J(L‘Q%JD—\ m/%qjgﬁ) .................................................................................... 6-7
’é"%‘ 7 (/fgﬂ-][ | Iﬂﬂﬁ?ﬁﬁ) ................................................................................................... 8
’;5""%‘ 8 ﬁ’JEﬂﬂEfﬂﬁiH‘ﬁ@ﬂﬂg ....................................................................................... 9



% 9 ‘r/IEHﬂﬁh;ﬁ(Dme ....................................................................................... 10-11DH
F10B B R s OO T[] «e v veeeemer e 14-15D[H
’E“F_,J‘ll %%JllJ_ﬁi&fé‘Z%ﬂéﬁ@f&guﬁm ........................................................................... 15
’;5""%‘12 (EE@?EF%%&%%E@%@E%K;Q#/?) ..................................................................... 16
I3 GEAESBIRL Y T 2 /LR DEEAGEL) +ovvveeeeerereeese ettt 21
%’14 (Ejﬁg;r&%@i@égﬁxy /»32) .................................................................................... 29
H15 TS - ZBE L ORI EPE O BRI --wrreeeeerrrrrrrrrrereeeeeeeee s 27
161 A FE MR ARG D JCEF | BEEFBAHIZ <o oeeeeeeeeeeeree i 26-27 D]
’5“%‘17 (%m}%ﬁ%%@%ﬁﬁﬁgﬁ) ....................................................................................... 29
IS Tl - BTSN OO RDAEEY, «-veeeevvrereerommereeem et 31
’%‘19 (*ﬂ[[”ﬁﬁﬂ{jﬂéﬁﬁ) ............................................................................................. 34
BE20B (UL D) wooveeresoeees et 35
o1 BRI BT IESEOHTE « B U 2 ZHRIRIT ceeeeeeeereemmmmmmeeee oo 40
0o ac b IR LSRRGS TIET) «oeereeerrnreemmee et ettt 49
’%23@&. b ( J) ) ........................................................................ 45
oA (FEREILIK LA SEEETHILRL) «ooovvveeeeemrmreeee sttt 46
E ,, ) e 16
W06 (R LG TIED) +oovvveeeemeeeesmeee et e ettt 48
o1 ( i ) e e 49
g ( i ) e e 52
%‘29@ ( i ) IR PP PP L PP PP PP PP PEPE PP PP 53
#30™  ( " ) e 57
W31 ( " ) e 57
#32x ( i ) e 59
330 (BEFRAERIATGEL) «ovveeerrreesrrreenreee e e 62
34 ( i ) e e e e 63
%“35 (@Emkﬁ¢{ﬁ L Aso-1 kE@{ﬁ@%ﬁE%K'ﬁEETEE) ...................................................... 73
’5“"%36 Tﬁ-mfﬁ&ﬂ#ﬁ@ﬂﬂﬁﬂ ............................................................................................. 77
3T BRI J OO AR U 2 BRI wovveoeeesssseess s 78
Hi381 A7 H MEHBE D AR 1) L ZFEIRIR < eeemmmeeee oo 79
%39 Aso-1 kﬁ?()ﬁ@%\}ﬁ b J%’ é .................................................................................... 82
%40 Aso-1 @H{;{k ................................................................................................... 83
%‘41 (Aso-1 @ﬁ'ééﬁﬁ;i\) ............................................................................................. 84
T S e T Y v PP 36
FA3K Aso2 YA Z AT O KT T =y RORAR e 87
HEAAR] ASO-2 KHEFEOIAIAR & JEL IS oot 88
%45 Aso-2T F&‘Fx =] 7}%@)?é .............................................................................. 89
%46 Aso-2 L Aso-3 k@%ﬂ@l}é‘ﬁ‘kﬁfﬁ%@,}fj}\ ............................................................ 91
"5‘%‘47 P E&‘Fﬁ%/ﬁ%@gé ............................................................................................. 92
BEABIY Q B T UCILIRI (IR & wosreseessesses st 92
BBAOB ASO-3 ICFHEOVRIIRIE +orvererssre ottt 93
FE0[X  ASO-3W [ IR AG B 0D EL &K +en ettt ettt 94
%51’;] (Am_g J(EQ(/I#L@@;?EEX&—/Q‘—) ....................................................................... 95

iii



552X
%553
54X
55X
556/
57X
5584
59
60X
611X
62
%5630
64X
565X
566/
#6714
#68[]
691X
70X
BT
#1214
FE13K
F14K
HT5K
61X
1T
781X

EAES
LS
EIEE S
AR
RS
63
ENES
FEES
EiE
EAlES
EAlES
#1258k
EARES
H143k

(ASOf?) kﬁ)ﬁﬁﬁ@%iﬁ\zb—/%) .............................................................................. 95
(ASOf?) kﬁﬁuﬁ@%ﬁﬁ‘%{g) .................................................................................... 97
( Il ) 97
( Il ) 98
As0-3 LASO4 & DOEIDFE T KB OFEIRIE - cvveveemrnemmeeee 101
G DFEIRI OILFEK] «-vvveeeeeereeeerrrereeeaee e e e 102
arb:c-d-e A3 LASO4 LDOBDETKIMIDIE R coveeevi 102-103
(ASD-3 LASO-4 & DIEIDKE T K ODFEGEBEL) wverveerrremrreenreareenie et 104
ASO-4A KRR DIEIRS - TEREHD & ASO-4B KRETE DBIR A BT HIRBY - oeverrenevenenone 106
(P THATAL B ST D ZETHBEL) e eeerreeememmii et 107
ASO-4A B AR DIE S L FRIEE «ovrevsseestessssrsi st 108
(Aso—4 KIS D REFHTEL)

( " )

( " )

( U )

( " )

( " )

( " )

( " )

( " )

(Aso-4 A & BTRRA L SR 1 LR TR OFREATIL) woveeereeesreesessesseeee 119
(B IR KRR D FEFETLRL) ++oooeoeeee e
T K REFE D BUE - TRFHEIRIR e
(BRSE ILTRIE THEIERD) -ttt
BB 1 S HRAR I TS L USRI

BLEGE 1] 1 SEBEPR A TAITTIR < vvvverreeesmmemmmmneeee ettt

B A EAE U FBTEIETRI --oeerererrrrrrseeeeeeremmmt ettt

A T IR D B ZE -+ eeeeree e e e et e ettt 10
S A OB, SIS JUSREH +orerers st 14
TERRAC B DAY ZERER, -wveeevvrereeermmmeeeeen et 17
ﬁ*h%/\/%‘a)ﬂﬁ?,%ﬂﬁﬁ ............................................................................................. 24
FAFF LK L & 75 S AORPE B B - vvvvvvvrrreeee e 33
FAFFILI K LLEETREIZE - vvveeereeeee e e 37
FAFF LUK LLEFE DAL, wveveeeeeeeee e mmmmmmreee e e 38
R RS OUEERARR oo eerrrmmmmreee e oo e e e 67
A7 T [ 355 B30 D 5 DU ST LIS B R 35 wvvvvvevmmmmmmmn e 76
BTREA TN B L 72 CHES L UK AR +oveveeseeneessssens s 80-81
Bk I SE 0 LT T W DRI

BAIARAILSE D VT T R ODALFREL ooveeveeeereesessssss 82-830H]
FAIBE L4 T LT T W O SR EARARIEL, - vvvvvereeeeeeeees e 89
B [[DAETERL «+oovveereeereeee e 124



%15% %'/—f\"m 1 %@f\%@%%ﬂj"ﬂiﬁ ........................................................................... 126

%1(‘)% Ir/j'Eﬂrpgimiﬁ@Eng%(%ﬁx) ................................................................................. 139
%‘17%% ’|’JEEllEi‘@BjZ@%EﬁﬁEkm%Eﬁ?%(%jC) .............................................................. 144

B 1.2 R - L5 R

BB 14 AR AN 5

MBIAR  1-4  FERFILKILEE - B0 AR A
WIVIRRL 1-2  PIfEAFR OIS &

WV 1-2 Aso4 KR T E

FEVIBIRR 1-2 "

i

BRI 2L



i b BRI 2 (REFI514EFR)
5540 1 Xig
RBEIR K (15) #5235

Yrom sk o E

A B R BORFE R E A ST e
W 5 E S R R

YA OB AR AT TR O & 5 AT bz,

e deEs
A AR L Rk /NEF O (BEAN3S, 39, 41-44, 5I4E)
KEF )1 B SR (B Fn444R)
FAES (RELRE - {51110 M)
[ERSAIDQITPES -} A (BEFN47, 484F)
B CACRIEE S A (47, 484), A (HEFI484F)
BRAH O il A S A (BEFATE), = (IFF484F)
AR SEh (BAN444E), ME (BEFATA), B (IBf484F)

LRoMIZ, A BEAL, TRENOZEICDOREDLIMERE L, BMAI-AFEEICHT TiTb
N7 &R R R R e S M IS X DA RE - L M S IR A ok R AR L7z

ZOWEOHRESEIUTOLS TH B,

1. HiE NS =E/N

. R AEE SEN - B

M—VI. #WEAH FRoREEHEYE

VIL A R EON N R - R D)

EUNOEE FUIDEIRIVIN ) S i

o OE, & ICHMBRAREOBEMOZDIC, FiLDEL ORMORARER N AL TH
oz, Tibb, W42-44F AT MBETE - RS - MREBLFE - PIE SR - DRI S EE
ko TiThbhl, EBRNERR L5 nET (MEKOBLI—B5), WNEBREIORSRICE D&
FRET KA X 28 (BO) BEIOWHEMEAL (BS), MEMICLAFEMEIL (BH) Ths. EEOF
EFHLTCTES o2 WMBEBHARBHBETIZNEHERED T 2 ICE#HT 5.

ZORET, ZLOEAPREIFHBRHEL N - BR— - KEATHEHFICL > TEFEairshic
Fl—MOEARBHINUMKFEZOABEE LIS o 2 KE Lz, FRBEREREAZHRIEZ R
OUCIERAAEZ B Uiz, HFRICHEMR LR E, BEilS K E— - & EE - §ARBIE - 23 E
Wh - EBEFIRGHEFICL s TERS L. BEMESEO —MoRE 2 0TEOMMIT, ¥5ERTE

BEHEBEICE > ThERE., ZoMEd, AFFZZZicnbnb&iiz b FE R VTR0 %<
DFF 2 PE, B - BRICBWTED - f@misx iz, & ICRRARENED —#MK» I RBRE R
RVCHERBORIEZ Y T2, RARTFAREICE N THEME - BIEL - HEEE - KAEZE
CJNERE - EHREOHRICEDEZ ST, FEEARERILMIORTEICE VT, b ERE
By HER RSB THMOMBENR L ICHELZTHNEZ. UEOF 2~ 2L bEBILH L E
T 5.

*OMVEES TORIBERT T BIRRE



I. H i

A7 [XIE HUs (X A0 1E, oM EE - L & - dEE OB —REE S ICKE < 285,
i OISR I AL — VR H s Y, JUN Lotk 2R L, £ MERIIIREET—/\R
MR, ZOmMEFHBMICE LD THENTHLOT, LIPS CRikd 2 (F1
).

$H8 - @il = o LA OB IO LEEL 000mEL EE R L, UL TH & <IE<
BRI HIE T 5. eI, ARBEHUKIZ FEEET 5 = A XE g o bk,  F 7 Eilx
AHIROB R IZH Y, WEEESERIIRS - BIFREOD KA ER L TD. 2oL, &
IR LCCFERL T D D03, Bk E LTH72 0 BT A TEHAR I O #2773, 47 B B Hiudsk <1
ki?ﬂldﬁimm%JII-M&EJII@EK;OT%R AFEN, BEENNSLS, BIEDDRBRFE THEAYE
BNR—EET, HOBEEDOREVHEEZ S 5 TWD GE2X). Do RE S EHE iRk
HEAEENBRY, BIRVORFTICENEF B BAEHE BOEE =R ENHAT 20, ORI

v

\J
FI# # L7 7

AsO

Catderda

- o o))
T fww

1 o 0 M 3T o MR X
(i) Ko:AfEd, Hs: k@i, So: Tk, Tk: %, Nk: 7, Km: iy, Sb:
. .
(O Kj: AN, In: GEN, Tr: EI0, Tm: k)i, Yo : uili)l, Ot: k%1, On
: KE )i, Sg:#npN, Kb: ’FEF’FJ”, Md: F"?HEUH, Og: #H ), Ok: 8.
(S FAHD lﬁljff,l) IK Afd, ME: =m®ry, KD: %@, KJ: Afs, TT: $f@m, MT :
M, MY: E. )ﬁy AS: m#W, T™M : B %.
Topography of the Taketa district and adjacent areas. (Topographic maps, 1: 50,000) IK:
Inukai, ME: Miemachi, KD: Kumada, KJ: Kuju, TT: Taketa, MT: Mitai, MY: Miyanocharu,
AS: Asosan, TM: Takamori.

it



B2 A Bl Lg, SRR ORI E R, AmEAROA RS HHEREL, &
DA NEEFE, FRAFSEREIL, (UL L= WA RE ) . AR OF TR %I B ARk
ek 0 & ORT & - &I

Highly dissected Sobo-Katamuki Mountains. Sobo-san is to the right of the center. Viewing west
at the north margin of the Mita district.
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A KIS N DR S .

Terrace formed by the Aso-4 Pyroclastic Flow which filled the gorge of the Okutake River. The

lower cliff is made of dense welded tuff and upper gentle slope is of the zone of vapor-phase crystal—
lization and non-welded part.
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B OEE 2RI ENR TS GBS, 6 a-bX). HAMFEIZFTARA LSk O 2 b ORE T KILKIZ
JEL BN TV DI OITRIRBEESLTH Y, BOENODITK LK 2 ) - 1245 AN Aso-4B IS EE K A D
FMIZE L T FLOEITHRMZ LN DTHS. fIJII AN 72 EORZVNITIL, WRD RS
B O Jg Y % i L7 72 OIS FAINHOVEGEICHER, BOIREMELN TV A. ZoaM BTkl
R DBFEAMEDMRN T2 D IZRIA DD 72 <, ISR K 2K 72 S1T Ko TRERAKRIZIE» BT
5.

ZoEM BT, MRERICHICHN BB 2R L CRIAICE AR BN A N B 5. [XIEHI PG % o Lk
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A CEHZAKBE R, EEFoINE, FAEN LIKE, TOHANTHKE, # kO LTk
Bk N ET, WKEO PR TE, THREOHNEE. TIRIELO 3T,
ok L [ M SR P A T A T A
Pyroclastic plateau viewed west toward the Aso Caldera from west of Taketa City. Two moun-
tains in the far back are central cones of the Aso Caldera and two small peaks before them are of
early Pleistocene volcanic rocks not buried by the Aso Pyroclastic Flows.

FH5X Y - KA. AHORICHE D EITASO-ABEMEKE (Am). TO L, AR
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DEETTFEN & 72 5. FRUTHE A & R AT % 5.

The cliff bounding the plateau is made of the Aso-4B welded tuff (A,s) which is covered by

the air-fall ash from the Aso Central Cones (Ac). Hills in the foreground are made of non-welded
part of the Aso-4A Pyroclastic Flow.
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(b)

Well-cultivated plateau, coversd by the air-fall ash of the Aso Central Cones (Ac) , is bounded by
the cliff of the Aso-4B Welded Tuff (4B). The plateau of the Aso-3 Pyroclastic Flow (3) is dissected
by many parallel gullies. N-S trending lineaments near the center and the left margin cut valleys
flowing eastwards.
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PEERDASO-3 KA DB HITIE, AUEICHENTE TRO/NEPITITATICHEIC R D, ZORE,
INEENBAR E DB OHIRIZAZE LTS GE6X). 2072, mET 5 & —RAatRiciaz 25, 2
I EHEEIRIE & A EBE S TR, BRIO TR0 5 OMOH AN E L A TUVZRWEERRERIZ (2
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FE DOAso-A KO HIE TIE, Bl EEE D < DIFEMEH O BRSE MR = oIZ, BIERORIZ X
ST A EN, FHEIIFMOC LEES TRy, —JF, LR EWIJINSH > TiE, Aso4
KA OBENEFEEEK A D304 L TN A 721, i CEFAZRIIABIR WISk E, EROIEERESR
LR DM L Dol liE R LTS (H61K). Aso-4 KEETHEREY DA & HTE & DBIRIZ OV
TR BT OE CYb Tk~ 5.

B - PKE S K ONKER) I LRI, BTER AR L D TALoBAD, B EicBiRom s LT
RIELCWD. 8 - SR BIRE (g LRI & TIRIE L 1300t kIEN 57205, RE
JIEERICH 2 i, PrHETELT QBT ERSE» 520 GETR), #hlsobo, 374
bb/NERL - Boh - Bl SR BRO AN G2 5.

W A& Hf il SHAEREENH 2D, Aso-4:kii D> < 2 A HE» 5
ZEHLTWS.
Hoshi-yama of the Asaji Metamorphic Rocks surrounded by plateau-forming Aso-4
Pyroclastic Flow.

om. # & # =

Py R A VAR A AR O « SMEFIS E 72230, Z O M LATE C I =) 1A & RO TR S LB



MEEEER
Ultrabasic rocks

HRRER
Asaji Plutonic Rocks

ST AER
Asaji Metgmorphic Rocks

RERE R
Middie Subgroup

THRERN
Lower Subgroup

BTRERRE
Lowermost Subgroup,

=ZERMERUER
Sembagawa Metamorphic
Rocks

Onogawa Group

LBARRAHNER
Upper Cretaceous

LHMABER
Upper Cretaceous

TFEEER
Lower Cretaceous

PESE
Jurassic

=8%
Triassic

ZRR —THEER
Permian- lower Mesozoic

BRRI——&/%
Carboniferous ? - Permian
VI LRERERE

Silurian and cataclastic
granite

BER w7+
Cretaceous  Shimanto Terrane |

VYyYV VYV VY
Sv

22 v V0

&

.gg(/’\.._

Tm
c
3
N
.
- E
%
€

"

°

z

H

g

g

2

E

S

%]
®
2

o | S

c

s

5] o

= £
5

2ro

=

2

S| #

®

W ®

i

ONPEN
OWZOE
R/ v v
S
T/,

e
@v/v

KAl S - R LHPFHE—BEFR

Volcanic rocks-and Upper Miocene-~
sediments Quaternary
ERBIR CDRORALM
Granites and other ®we
intrusive rocks @

g
AR K LN +3

Sobosan Volcanic Rocks

anE EHZF i3 h I
M P : Paoleogene or
Mitate Formation Miocene

%8 T RERIRAEO B, S0 | BE4 : (1A, () X, (M) kW,
(vl #rm, (V] =&ar, (VID &%, (VI =@#, (W) feM.

Geologic map of the Taketa district and surrounding areas. Topographic maps, 1/50,000: [1] Kuju,

{II] Inukai, [III] Asosan, [IV] Taketa, [V] Miemachi, [VI] Takamori, [VII] Mitai, [VIII]

Kumada.



Bl MTHEHREHE OB F X

1 BEARNE
e =R BFEBAAS
: B
Gl - KB HE i
e BB ]
% B HERKURRA O ERET KR
# N
o |2l FIBR K LI2E 7 L7 5 W iy ABKIUE A
%ﬁ |
2 |#|a ; ! E thWMMNNW
Ei ]
s
g5
4 5 S
#
® | (KBFNLES )
=" % FHREEASE
e
el 1B FESHIIPQIIESE =

KE)| B
=
i
: s v
Z S} ~
. | e
£ &
=88R a h
T
I
E_—Eﬁ B LA l
=TT e — ST EEOES
a2 1072 '
#t ‘
SV ‘
__‘ I
7 : FIRTH

W EBET 2 L9125, T4bh, JUNORERCTIRESF—/\IREERZEE L L TRRRE O ALMN
SWNHDROLN>TNBD, PEEERISIZN A I ONNENEEIZIEY 2L, W - A2 4 5 guig
RN )\ ARSI BER LT < e, ZIRJIHTRIR 208 U, AR e > T
T2, BEZRIIONWTHD &, ARHBRITRANS, K HI JOWIH i AR A Hs & (i
KorEnsd. ok ) s IcE LI icFm (1970) k- Timdd Tk, #8 - 9
VT I His s L O o JEIZ 00 VB OB B A

BRAHHIIAHIR OB M Z 5, 2220 258 =RE LY, ERERE, ZRUSE, L
FAME, ESEAEB XOAERERSH D, 2 b0 ) Bl 3 FITRHM POV 5 B M

_10_



( »m A
# & Alluvium
i $§
ks AL RO EET ALK
B Air-fall ash of central cones ot Aso Volcano
2 r THARA, THEEABRR, WEIER
c Miyagi and Shimosakata Pyroclastic Flows
pad ® ond Inabagawa Mudfiow
El S Aso-4 KB, Aso-3-4 OB ARy )
© ® 3 Asp-4 Pyroclastic Fiow, and air-fall pyroclastics
4 ¥ befween Aso-3 and -4
e Aso-3 KL Aso-2,-3 M B E U ALFIORET K
As0-3 Pyroclastic Fiow, and air-fall pyroclastics
i
® .g between Aso-2 ond -3 and earlier than Aso-2
il = Aso-1 -2 KWFE, ER)IEE
% Aso-land-2 Pyroclastic Flows and
L Tamaraiggwa Lava
g% | SHABR
Eg“ Imaichi Pyroclastic Flow
k|
wE MERT AT, NEART, FHESSE, XREH
O Takajomachi and Kozono Pyroclgstic Flows,
rﬁg and Shimoogidake and QOwatari Lavas
o
‘ §_‘.§‘ TERE
T Hiraishi Gravel Bed
|
| ERIKBM (KFALER)
Miyakeyama Pyrociastic Flow
° (Ono Volcanic Rocks)
5 s P
e Younger acid intrusive rocks
z —
BV
8 6th Stage #HKILER 2
= [" Volcanic rocks o
o ¥l o . .
w8y BIV—VB of Late Stage &
W ° 4th-5th Stages | %
w T= - ne
o
™ E 3118 ] »3%
3rd Stage 38
g [UE-PUE - %é
2nd Stage [ Volcaonic rocks S
of Early Stage [%
F 1M
L Ist Stage B
HEZELAPHY
Paleogene E, L R
or Miocene Mitate Formation
g T Nl “g
| §§ P\ Okukawaruchi Formation | o
Uowe | ¥4 q Se
Bo I5 N T ¥e
Te w© | § Ryozen Formation 1 Te
T .
[$)
ERE A MHEAER
Paleozoic 4 Asaji Metamorphic Rocks
U BIEEMER -
d uitrgbasic rocks
. 143
N g [ (  mEosERA
e ;-'zg Cretaceaus fermation at Yunosako @
& ‘EE _ S
® e
e G o TERE : 5
& Ty Tsuchiiwa Formation e
& ul =
r 2
& P = 33 | L §
o A A E AR B Permign formations =
s}
IS P Late Paleozoic]|
, Bawg -~ FHEN ®
ooe - Phyllites .
- ffgnpondaki Faul L Y 3(
IV NV AAAAi S T noH R ®
& 83 & &4 822l giyrign z Tsuzura Formation
P A Y ERTEME - KRR
e +.Y0 ¥ = E# - =1
e Sz {e EG Cataclastic granite and metamorphic
TS! * + rocks

%9 om0 '
Geologic map of the Taketa district.



WLy AREEE 72 L TR T 20T, VN TIEZ O & 5 2SR 03T L7220 B2 bl
THEZELTND. 72720, IWLRBII GBI D O RINE Ik O L1 & ARl L OVE oy
MR 7= 5 S ERKIBHIRO = EIRMERE G TH 5. WITE RO S LR L LTI
IR, EEEARE & 3WE E BRI Lo THRIN TS, JERERES IIITE &8 L T
WO, ZTNEDORBRITE S bnbn. BRUaBITEE LTARENGR Y, ERIERSORIEIEIE
AEI o TEH L, BOHFIRICHWE 2 B0 ERICORE L £ THALND. TOWITIE
HEAEANE S 2D ENTH Y, ABIE ETRIEHIC IS < 45 FER O 5 HOH oMk
JERED ISR EN D TH S 5. B AERBO FHITTHALL TB Y, ZOTFHEHHTEE LT
Higkds K OHAR LKA B 2/ L CEOILRMNC b 4 i, TR =B\ RIEHRIc 8T K<
BEEND. THEEFHOBMMOEARB I 72N BEWAKEZATE Y, ALllo b oGkt
KIZAER L, ZUHORICIENR Y ELWBHOLRWRED bivs. BEgEHRIC ST 5 EHbA
NoHbHE, EMEEEORBII_EREHESND. BREJIZWNIGMT D TEEORRIZONT
IEREREIZ 72 AY, BRACHFICHIT o « AR ORSERSIORICTEAE ) O HIWT 2 &, =BT g
D E AL AT 0 i EnE LR ek b S D RTREMEDS D v,

REP) I HEA IR R & EIR— (B, ALk VB NE - PrmWE e & Cl X, & 22 1
FUHR KB B AL BRI IR T3 2 et B it & 72 LU, B KISkmOIE % & - CHEFMHE & b 7
VEBTR L 7 D B AT THRI93kmIZ o7 o T T 5. Z OHUEREIZ B O[T 23 L <,
MR AT IZIE 2 — B2 A N TR b R, o), & <ICAEMNC iTEes 12 TeEil
FHAFEL TRV, BT NE, T, 9 Lo 4 Ry s, 77 M IXiE R
TR & ALRUEDARZ B 3 2 B FERHE R LS KOV E R TER I AT 5 A%, BThR U LIngg
MEILCOFAFUIC L HWENEL L, ZOBHIEMAHTH L. = EITXIEHEO L PEE T L
JE & FIRF— )\ RREER I X S 7l (S0 I P s it o Sedbfg s maid & 7 L <&
HLTRY, AHUEOHEGEIC S EOEGERENHAERD FAACHHLTNDLEEZILNLD.

Py T O AN XTI A A HEES KOV 2 A B < IR OB IR IS A D 72 DN I S
HENSAAT D CNEF, 1963 ; RESIEA, 1971). ZOZEEAEER, HEBERELE L, 1XCORED R
ERAER 22T TRAEL, £ 0% A HACATIOHIMREGEE O B RV EEMZERIE- %2 5 T 7= b o
EEZONTWD. BREFFEENLILEICH > T EF L, FSEE UTRIRES - A DIE, 27D
DOEOWERMEKIEERH Y, DT PRRNEF v — b - AREDALND. PTHRKIFEHEIZIS W T,
YrmALDT O ERTLES K OVE O FAL IR O =BT IS TS U, P B RAEHGRI L. Skmod Bk LR M
PSRN E NI NMEBICEH L T RICT &R, LovL, TEEEOR&R LRGS0/ NE - (B Rk
AKERAETERI2. 5km) (EAERE OB D D 2 &, BIRFR 7 IERAS P ofifEs (FFEAH, 1966), Aso-
4 KGR OREE & U TAPIABEN G, BRI EORESE R A DNDL T EEBET D
L, ARHIELIFEICB W TS, e & SRTERILAHEE TlE, T HEBE OALMIZRTRR O X 5 72N b A
BDFERKEEDO FAUIES ML TWD 0 EHEE SN D.

PLED XS e « AR A > TARMIBIZIZ KIS A F LT HHAERBIAOMLTND.

HFFILL - L 72 8256 72 5 1L EHU X FT I ORI LA A L, AU CIEE Ak =5823 %

_11_



LA, BULASEORAHE: 2> 6 G 812 TOHIRTIE, 2 OKILEED FALICHSE 6 78 5 JAL
Eﬁ%@,ﬁ%mx%ﬁ@%n&a.ﬁ%@ﬁﬁmowfﬂ,:h%mﬁwﬁﬁﬁﬁfgﬁnﬁmbf
HHZREBRTRERATITHY OkIE, 1956 ; A4 - 1A, 1963 ; ZOM), ZDIEHNRILkE OB
DY EHb—EITZBRTH D LOFEGH D IEH, 1962). UL, WL HRBHEH ZfkHh
EHOED) (GTREH) Lo THELWEE - BE2Z i THhH0IIxL, RATEIRSEE L CidEin
MILHELS, MBFBLHEERERNAEE L - TESTEY, 01 - #iED 9 2 TITHRRLKILIEHE & %
BRGNS D, LB T, RNBIEITHHThHI L H 5.

ERHLKILEERT, Eha B B ARRIEE NSRS LI, PHittoKEIEFORE VYA 7 v
LTV, ZOXKIZEEITEE - KPEE G20 AT & % &I RBI SRS, milkIEBITT 1
FA B TECEEEE L, BLEREEELIE OB Z & ok, WAERSRNIEA B Tofi L
TW5. BEAKABII KB BRZIAETH Y, VEOT A A M, BRAH D & KB &I
DT TR A LTV 2. FIFF—/\REEHRIE, B TR/ NEAT I A DA RE L Kk L HE 53 A el o
Ao T Z HFIRIEHBEPEZOW A ITIZOOS 23, AU X 2RI ILEEOENITZRD D/,

B AR OWRE 2>, IR > TEA LTS St B S RICA T En TiE o h
WAL TEY, ZONMHII KB ZRNER—2 SOANVT F—L Bl Id. ZO— 3B E M
JEAEmRxE LCIl —mE A OODMHELANAT T (1A - FA, 1973) THH, o 1 D132 FiE
HDVIERENALE M O, ZHEHERHEHSIC O, HLEEDT ey 7 ThHD. SRR
FEMIC L DEEHEOR—Y 7L - T, BFITONTENENLE0-1,050mLL |, 1,000-1,050m
DEEPHERINTND.

PR AR E N, EERSE, MBRITERIPIRCH, TEMBES - A3BEE, TERER YR, k
FEONEFT, BHRO &9 IZHEITI 5 1Eh, & ZAEZATHRILKEER JOE LRI OSEEICE
ALTWS. LB VT 7 O E R EMBEE OB, Z OHE R EA~OOT, =HHF - A
I s DO KAR L EAR A & 0 £ < K 51T, FERTTOALS 28 THOFEE I M = B Rig ko o =
MHALS E Wi L, ALrE— RO EA40km, dLIR— R P O BE20kmIZ#E T 2 K& RERAE RO —H
ERTHOTHD. FAERE LI ORIEHITRN TIZBEE) BV O BRIy ofh, il rs
FHOR—I » ZOEFNZHER SN TV D EMKIEOEER) 25, bt doBRRENRO T.0E
ABETH 2 KRLEBEO—HHHNIZDOF 2R T LA 65O T, HRHLKIEREICIELES—
HOKKIEEOKINCHT=5. TN OOMMEBEAEIZBER LT, & - #igh - il & 08 E RS BIREE
DIERL S, 7 A REHIEIC & S8R L2 OOFER 2 & 5 .

PRI D RIHIZE AR « VRACA ORI ERED Fi2iE, Pogrtth# (14m.y. ) OREFKLEE (MR
1963 ; 42H - /NIF, 1974) 23D > T\ 2. [REEFEOAM IR - A - ZHAT - 77 A KIEHIEIC E 7228
STWAHNR, ARMIEHIE T, FEEOR EE TH 5 ZF 1 KRR DT N5 T 2 D 5
ThoD. FKRRITRECEE TH Y, BB REMEIK NG D.

IR DAL OB < 1 1E, BERFIEOD KL & 5 % 05 % IUEres & /N & A8 5. K
AT BARUER A2 ILE DBE TH Y, FEHFALT OKREFIARICEEL L, Bl iicEbnd.
NG KR X A O P BERHRACE KR T 0, FEDT)IEE RO EREIC ] LA I D

_12_



N5, Fike b FRIBERIATHY, MHECEROEERLODLRNDT, EARFRR L L, #
EPNEOBBICEDNDZ LD, 2Tt s LR,

A O 5 Y, FIREATD < HEHNIC, ThED b0, B Shi-al
WOMI% 7 LTt 5. ARIZEBE ST, SO L RVEETHY, HIE - 4570 - BREA 5
B, HLRE - UL HI B BB DARIC £ - THOH S AU 7V B HIEE & 5 2 S5,

1 I I C AT D AL & U7z b DI, A iR - ARSI ARERS - FIREE - AT
KR . NI = A B BRI A TR KRB A o 7. S B i
ORAEZIE, L0 DROMPIFLIE—F A A b - el - BRER E RS BT T DY Kk
WEETH Y, 205 LOEIHARIEI SN THERE Rk, 1933725) « BIRALEE (ki
K, 196372 8), FACENT VT HEITEE (A —, 1933728), &% W EER Ik L TR /RH:
BV SERTRRKILEAE (NBF, 196572 &) 72 ¥ OHURIGEEA 55 2 BTV 5. ARIEHERIL = DL
EBEOSMOEIZRO I HIz Y, EHttaoKIEHE LIzbDidz0—BEE2xbN5.

A KR MERIFHIRIC I < 255 B LS D KRR Tl 0, AHIs IO AR OIE
T BB LTV %78, Mk & B> T B BTREKRED FICk < i L T LT 5 b0 & Bbh b,
A OWREIRE TS <, LIZ LIESMRHEEE 5 13T 5.

W ST A AR ML 0, TJEESE XA D KB TIRIZ 515 5 R— 1) © 7 (19— U538 [KB2)
12 5T, RTEDHIN LI 2 - B AP Z B O KFEE T D, FIREAE I i T
KEEHL D HDT, BEBMPGTA YA FOWETH . MR KFRETT B 05 T R &
NTOB AP BERRACE O AR TH 0, FERE ORI Th 5. MR Th 2, LIk
I DN T 2 FTRENE S 8 5 .

RN 1L, PERETARIL BB U O TRR AL, b - LTI A - BRI ST K AT
WL, ZOHICHESE b Lk

o QR U X TRE 7 /L7 5 S AR B D BRI 072 0, BIRRA LI OMEHIAIE, = o0 [ il
THEHOIHE RS, AHREOIEERKI A LT, b EOERE 555, FREKIEEZ 5 <
10-20 FAFERANICIEE 2 465, HUWIEICASO-172>HAs0-4 & LiEN 5 4 [Bl 0 K254 7 L OiFENIC
EoT, KEEOKRE L ZHAUCHE D B FAR) L 2 LTz, ZhbOMICh, &0 HHO/N S WG
Wi o CHEF IR A RS S48, E7-Aso-1 L Aso-2 & ORICIXFEE A U, ABIE 12 51
VBT D, TR OER ORI ZIE - FAE RS TH Y, Aso-d9 A 2 L ORI
PO TRACE A S,

KBB4 27 M Z RS> THAT T IR S0 T 5 5 %, % OB bARAEUIE
R, BUER DILDBIREA LT T 13 4 R, AL )RRV T W L 7= Aso-4 KR D!
BRI INIZbDTHD. ANT ZRICIEHR RO RN ELD, BIEE TEBERIT TVWD . Kl
Wit A Z NS LOREVE FRILKESS Y, SHOENL=y KOBRBNLRS.

NI OEBILITELA L OIES) & 4T LTHAbiL, < &b 2 BRI L 1 BT & 3L
B ARIENICHEA LTz, F72bb, Aso-2 - Aso-3iH1 2 L0 B AR, Aso-3 - Aso-4fis
£ 7 MO FHREARER, Aso-44 A 2 VUSRI Th 5. WATZANET A 14 F b

_13_



Y, EREL TR,
BtoHR & LT, AR oREEA LTk 0 EA D O F ALK O—HF 2 E Eh s,
BUSOMFEED 02 DK Th 2. RIS THM L TW2D2, 5#k<, i,

m. & A4 R

M. 1 BREOHAR

ARBRMEHIIEN OFRAH AT A FUT T & U CRAGH 2 i 2 BRI e L 2 5D, 2 odei iR gk il
WA 72 I K D WB OISO ARHATH D, AT LA ST ORI K LR X OWEE BB A

EEIC L, W oA, BRI 3 X ORI U, ) 0 2 SHIBIC S
ns.

ek, WENIATHUS D AR & U IR e, BRI S s L O AR g A, i T HILER
OHARE LT, [ERFERESE, LR TR L O SRR H L TN 5.

VERT B ASME OFRRHFITIE, V=T R, RCEHE, BRCEH & Ol S E#HIZ - T
VU RRERE R LTHMTH I ENREHTHMOLNTEY, 2oL ZefEiimiiEs (1956) 12 &
O B IREER & KT T, B ISR O E A Tk Lo TENENR R o Tmb S, H
2ED L ICHILEND.

JUIH O B | IS DOV TIE, B (R IR = ENT R 5 0 =, = ENT g Hsk) (3= -
W - P (1963), HE R4y Wl 7 BT — 5 I8 B s TRERT 36 KO0 W8T, AT - ZH kI I O 4
g k) (X4 (1957), 57k - A5 - FE (1958) BEXOWFM (1959) I X RSz, AT MG
MO TR CIIEF H OBFEIC & AL Dania tsuzuraensis D% LIC X 0 /WL RIUTE IS <4,
JERAE RS- CHEAM S E &L IV REERE 2T H R Y, B ISRt SN 5.

m. 1. 1 BEMEREE®)

FRERIR (—EBORIR) OERCETHD. FORNPTIIANREREHZ <, BANERS & FREEIE
ENRZTRUCHL. ZRLITEIIE  WHE T O L2 RPEEE OB TS mfEAE E <, MR
IRTERDSDORLVD, BHEEE IO T LT LIEOMT 5.

H2Fk B ISEROME, Bk I UKL

m = LM OE 8 PR I S AV T
v R B R B OB R pi] B | hiffE - mEWE
EEAR SR | " 8 M ok & 85 AR kKRB K
E R A B SHFLEREE AR ZF R & H | EyEERAEE AR KR E£HE
BREsme | b # (194)) | E-EE-HFMA(1963) | 55 - #=(1954) | 24 - #Hx B (1952)
@ & FH | fEs(1956) E#h + BF @ (1965)
% @\ (1959)

_14_




LA
%o AN Lo
R Y-
L L L L L L

[y L L L L
L [ L L L LoL L
Cod L L oL Lo,
o
L L [ L L L ‘ L
P
. LoLoL oL //I_ LooL
L%y\q@(b LS L L L__i/,/L L L L
APMKB R A v
Lo L‘/_t,/—t,/\-\ /n—( L L L L
e e — o
L/.{ THIREEFIA / HA Lo LooL
"!gk . L L L L L L L L oL
4“‘!4’/‘
TL :
* | ,!.;.:c:.;.;‘,;% ¢ o B - RAR
S .
x> g
Fr—t
]
\,\// *H
USN mEEEE AT .
. 4
_— RETHE
| emEm Rk
1 AT xR
. x =
Pea b "
Lio s | fEmBEE g
&
IR
iR A Il lll BIEEMEER
K
R
/\+,+i ek T e PR A M SV R ]
W
®
HAEL A E TR SV AromRs 1
i
4
R T ERdERE E
TER- =R BRE

HIOK B & I bW o HE
Geologic map of the upper basin of the Okutake River.




FAPIE R — KRR TR R Z 2L, MRi— PR OE@APNENSRY, FhAf - fka - 27 =
=2 EBA (BELLK TR T 42) o8&, HBANAITE TICHRO TELAMLERD 5.
INEARDIRIEROT 7 F 7 ARIRKRIZOHHh b ORH 5.

APIE TN WVEEOMBE T T ORH 5. ZORE, BRAITY—varalkl, EEA
PIA AR DR RBCBERIC E » CTHRMBAMNA L D Z LD 5. EAMEERERO—IITIE, HAE
A (REWEL) OCHBIOESD B2 bORH LN, FRERSTAAEMRICIV. ik
HEMEO—FEE B2 L Thunabainien.

APUE TR o CL U RIRE R E 72 L, FUEOHEIZRETH 5723, &l (1964) OFEH
DI, BAEEDLKBEICHET DAREERD D, TANANIEHOERIERZZ 5T, S5

r -~ 1000m
A—A BT H

1000m
B—B ¥ m X

500

1000m

500

FHUE HENLRmREgLomBERaR (RFAREI0KEAL)
Geologic profiles of the basement rocks in the Fig. 10 (see Fig. 10 for legend).

_15_



BERK —EB) 20 EBEILND.
IO EBEHEOREITE TV TR TH Y, EPMOERIERIZLE VR THS S LD
DS, EHNEDY (1963) 12X 2 TORBNTWDEN, TOBXIIHENRLOTHAD

WM 1. 2 EREHS (G)

FERME R LR AT IS R & LCOAiT 575, B/ 0 OBEH Tz b b FrlesfiT 5 OF
10, 111).

AP/ TR E800m, AL, 200mO I 2 i, H0H X OFIE RS X UM R LA LSS 535
PTG, WETRLNENE Y, [ZERALFHONMIELRL, = OHIRORRR D ik
H T 5, %V NEHCL R — PRI 1 & 1R L2 B 2 OB H S5

S OEKE LRD L5 ICHAROHIEIC L - ThBbilsEn, BEAEEEIC L-Thbh, £/
wa%%ﬁ%k%?é.E@%ﬁ%kvww%&W%%ﬁ,Eﬁitﬁwgwwfnfﬁém*éﬁ
R GBI2IR). [ERTERE OB 51T 5 RO, Z0b & OFE fEREO A

JRFFIC D= 7 2V ZGIC L o TRDRIE L 2o TS, —TF, ZHICHETH I ILERD
IS VAR 7R DAL,

' QR USRI D IERAE i OB A R B O FHUABIE LI S TR, LinL, —fiIC

2K ERBEEE L VR ARE O SR
Ry F (BEEG—105myiE). BE
REI>0Tw3edbdboT, BEAER
RARBEEOVTHELHBAEETHS.
BEMMBE-2 bR L IATRIEEENR
BLTEARLLS.

The cataclastic granite and the Silurian Tsuzura
Formation. Contact relations, intrusion or uncon-
formity, is not determined owing to thermal meta-
morphism affecting both units.

_16_



ROBEHOEMEEN LN TV THRO LD THD L THEXTIANTHD. INLDEREED
YTV THRO D LT HEED—OIT, BRSO 2 ORBRD S, ZHE - ZEIRAR E O RAE
BRIV EELIENMOLNTEY, 2L Tomma (1954) IZXIUTMAERICESN D L0 )
VT RINE U OJEVAE RS O UL a U EA— A A TH DD, TIUTBBOBERIC L 58 ML H
2B, ZOBHRIFTN T A K DR RHEEIIAREE L 22D

AR LD —ETIL, ZOBEERDRDIHBEROIMI B H Y, ZhTEFEAN A L RRA L5
FAZHRARIZES S 2 A RRIREENVE Th 523, ZAUdde L ARTHEOEEMELREHICR T2 D TH A

2.
JEARAE R DAL AR & 5 3 AR T

COMRMEOETICBTA2ME X2 EDLBY THD

EROHEY MNREA -V ER AR BER

Bl 858 - AR - KA - Yrvary - 7Y A% Ak

TR - A - RRIEA - BBkgk (—F X V) S - IREBIESEY - K LI

BEA (BZOLIKERA) BREVWRFIEZOMOIBETRERBIZEZ . TANL FEFEO D
MNENEBH T, LZcznBUBanE Ak, thofRERE & bLICAEOHKEAR DIRIC
FoTHTFOonNTVE. HVEAEKRNSEIET, ARELEIENCHFELTERD LS 2IRK
—MRERTZEN S . BEREF ORI OEEGEZR L, LIZLIERIEAR L F X VL0 4E
BRERLZENLDBIRK - SV RICOH2D. FMARERG (?) REORBELEYSH 50Tt
VA bEGOMTEEMARNEREZRT DN D

COFERIEREOTE - WV EA -RAETORLT—ELR2VY, RBREAZAVIVEATH DD

LT FAn —JeflRkE Th D, Lo L bk

IR e (BRAIIH) OER GMEb, EICAMEEIEE AL HE DR

A O R R N - R
Chemical composition of cataclastic LR, ARNPELEENDL LR END, fr==
granites from Tsuzura-dani LEERU I DHDBE.
i JERE A & I AT, S HOR Ak 2 b
Lovs | (mnm, 1967 o ,
(5 %) . ) n, BT CHETHNSL L XRERY, ZOME
S0 183 69,43 YA b BER R - SR OE A B IR
ﬂJ dm 056 CHEET LI T4 PROBEMLHS. LnLan
A“; mﬁ4 16& BInTA MRO L ZAFHHOMLERE S T TH
F:J 0}4 621 KA L7 e VAR E 2B ERLIELIET, £
R;s s | o8 ROBERBELTEY, 2 ICAMAEEERE
MO 6% }r RbNEY, XA (TA~YTF 40 ?) BRER
MgO 0.48 .04 LED LTS
CaO 0.77 1.1t
el loY
Na,O 4.03 3.75 m 1. 3 YILILR (WTE) TzE&UEN
K,O 3.57 4.80 -
(e Is
PO, 0.16 0.03 .
H,04 0.10 L. 02 ARG HIS N O S LV RIE, S O 7 BT Mgk
H,O0— 0.07 0.18 ORISRk o — % 5o, BXLZ1.5
Total 99, 98 100. 48 kmomg <, HIEHF e LR -l FmaE b - T
AT FiE B FH KRB o3Ai U, AEBEAE R LK LB L h B S h
* R REHIB EOCG B ALPEERIDBHIEE AR ~T2CC, MR T
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AN 72N A LT 25, S OICHEERIE = AARIEHIEIC I KO, AT E S LU R Lk
HPEEIC L VB END.

AU O LV RITEFH (1959) 1280 ILig &k Sh, TER A& O S VLR EFC
<, BRRWEDBRNTH > TH Wb AR T b b Bt AR (—HIX=68R) OFME L1, 20
K, AEBLUCHEHEENNS LS LESTEY, db kR GRE, 1958D4H8) & L TIXR]ISIL TV 5.

Z DBIMEHIR D VL RITEE R A 272 058RS D1 TWAD DT, 1Z00HGT OV L ROHIE & 132
DAY, BERRLV T = LA TREST b o858 aiidie L AR — MO Mg LTl L
THMEZRELTND.

ILITIB ORI T & 2 FTIT LT OWIRTIL, WAE AITSEBADRERFR LY 7 = V2 (KilE
IR, IKAGOWHEFFRL Y 7 2 VAOEEZ R L, AREREIAT 5. RBaRERFLL T«
VADRIPITIEL-3mMMO A HERLER ZBLRICEL L ORH Y, RECEIRE H D O LB MK R
DRV T 2V ATHLHZ LEFTH, E0NOLOIIBCEERTH A 5. BEREHOFETZENLE K
MIIGFDDHTHD.

APRE B ERIC A REREL, fax DS ITRebN TS, bo b bRE FET DD
BH R OBRGLN — SRR TH Y, IR SOROEA B FRE I Z - TR S30mTHAMRIZIE~
fEL . BAEPHIFEFH (1959) (24X Y Dania tsuzuraeusis Noba n.sp. 72 % FRAHIE LA 3% R &,
Dania J&(37>> T MiLNe-EDWARDS & J. HaME (1850) (X W #iiE&Sh, WLREFDO LD THD EE
ZHNTWHDT, ITEOMERA VLI E SN DIV o7z, BEHEA A KCE T8 DO g B
TLCHERL, Eb0IEni 0 R FHAES»DRIFEREAKEN SR, —HIES<AH A
AN CPELCTODIZ 20D LT, LAITE HBARES N TERYEEIZZEH LTS, BELIR
RHEHLR>TWDLDTHA . (IO D L S 72 Halysites X° Favosites 235 L S 72 o, 2o
LCHRVEERIC L VIR LIcb D EBEZ BND.

ZONIBEOFPREIL TE CEBIRE ARG L, BXRIIN— SR E LT - Hlish - FfbEn
LTS,

FHTBITEH NS AR 7 2 LRIk > TEY, HEREOHELTeT 2 LS, AP OB
L OMEEEZH D TOWERIITE S, ZNIT KD LR OFEETE O— RIS T 5 RS 5 UV IEHR
A — v OB ST L b —E LR,

G oO— BHLRATIE T, JERERE S OB EICHRT L, ERA R & FUITIE OB 2 AT LT
filfi 2> HIEIFEBOMATE TR ATBO RN H A BRRIE T 5. 20 X 5 RESIORBRIZ, ERENSE
ANEFTIH T, MEaH L LTO/REFREZEE L OUREAER Lot 2 R~ boTidd s
F. FEEROBERIZEREO 0L (ZHHXEHEN) ([2bH Y, RFLLD AL AL LR —
LU RROAPKE DIE E A E R ERICRAS DT L CWDHEREND DH. 1272 L, JUiTEHfEo i
EARTHABIIRERENRVOT, BB P LETHS.

N ORBEERAOHETOBETOEOREY ThHD.
PEdh c WYV EA - RIEA - AR
A EEREI MRS
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DY EARERRA (BRA-IKERA) OBMKRBEENDEDL, SN EZAERZLICKRS
HEEWHEENDBRIEALL TREDETIOLNTRY. REAN -HMANALTLIZ &L, B
MBI OCAEEL SR ARNAROFEIHMOAERICHKTI20THS S

m 1. 4 EEBHERE

TUNDFRREORE T LFEEE 5220, O~ A & HIERIGE L b o0 & 5 7%
3ODHED IThIFHZENTED.

8 EE LTF v — b - WHCE - a5 JONMEEME KN B 720, 5720 OFS HMREE DA
WARIER 2 5 T D. ETOBEEMEEOEA L TS THEEEO L DREARDH L. HE
R OFEMIZI D CThVA, EEEAEROHEIENA L ANA—2FATND I ERDHD.

chERHE « Ws - WCE A B A £ L T A BNBERANCERE Z Y, 27 OfEEKIIEE b E £

. KEAR_ERTHLIN, THZEROGENLIMELHS.

MR A - MRS B L O v — b EE A EL L, MIRMTTICRWAREREEMES . CER =
BREBALN, BFOMMIBERETL T =TS 5.

7 A EE R OB X EIALT IR T 225, FEHHEO—MbA LN 5. ThbOMFFEORIRIT I
AR THDA, TNOOBF - L BITH B TR, HBOIE NI HRTE F 7213 LR — TR
FEOERMEZ D, ALELITFE~RY BB CTH L. A OHUBIZABZERERIC L0 TESEL LT
W5, ZiudAbted o TERENRRRE E 2 LI B NG O & AT EA RIC
BT 5L ZATHELL.

BN T, UL O RELK SIS K0 BRSSO Ao, RO CR3IRR
BRRHIIAD) &, EORGTHIK CROIAREFAE LTI Licbibhb.

m 1. 4. 1 FIEROLEBHEER (ph, by, pd, ch, SSBEVERSIZEES|S)

i P IR Mgk R R N8 3 2 ) XA v, = FT IR sk o> E 38y 428 oD PR AN 3 7 2 HiURE 73
AT S, TRb BRSO PO RIE AR T, #EIEALD 5 VT E, RS D VLidmsl
EHDEL, RS- WM OWE Tl b Ul b, EHaEE 22350, BIFICOW TS
TRV, DEITIEHR LT EH OZNZIUSONT, S, afH, iR S o 5.

ABEOWB  EFRAAHT, HEXS T L OO T BiAEs, AbEs, PuEs, mEERcsS T
9 5.

BALE : )21k S 2, AR 2 Pl U, TS0, AAME RSk, FEIdivE o
R EBRAL L, ERIkmE 5D THMT 5. SHiTRaTECE £ L, BaTHEBENREN 2

IZDE, Fx— k- WEBLORIKEDHEEZ > TN D

O TR TR DR IEMEICEIR O THCE T 5. 8 T ClIikiRa —BERN— A ROMAEN 572
0, TIF AR ETTOWDIEAES, BIEWRRLAA — A — 8 R —Eaktf a o e %

g&\{\

2) B IHESEHIIE 7 L — 7T K 2 WMERRRHE ORI TALH « FHf - HOAFRTH D, ThD LEBEICKET D L iIn&E b
WOOTT, I ZCIHALERSE, P, MR e LA TR L.
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LU R =IRIRICPED TR ENDH D, —RITHIRIT, 22 0HfET I 725k L, RNEWIIIVGEY O
Ny RE/REDIRE, TRERCE & UCOFMRBIERZHV, SRS THUE — B ko
MEZRBH LI ENTE D, FOETHETIRA LU TIIRBITFRASLROMEE & 72 5.

FITHRRO TR SR SR DN IAEE, WIRKICIERMT, BNy RROROEEIRL N R a
BTSN, INDITARBIUORIEADD2E. AREZDOLOIFZENSEHR-BLTHEN, £
DIFREATRLOBEBAE A M LT 2

AL OMF I AR —TERTE O AL % b > TWB R, d6d 5 WIXEICER LisRs L Ovast e 245
MO DORDIROMIE & O L TEIRIITRA TS 5. RSB REEENHERT 206
BALI O A I TH 5 .

5B B AL L, RALEOMICIEAI500mE 50 THOAIT B EARIIREIK ok — RIS A 35
FORGTFHEEMICEOAEEEL L, Frv— MBLORPAEDHEEZ{E> TN 5.

JEEB D B LA O HUE & RIS — PRI O M 2 A L, ks KOst e 24528, St
I OHE E O ETFRERIIAATEH L. Lo LR LAGHOME S OB L ZN D O KILEED
EFICOT TS TH 5.

BB - PEERYE L 0 FICALE L, ALESOREICIERIL. 5kmE 5 THART S, AR IR K LA
BLOFvy—boEBEEE L, WKEPR—HRDE R X ORATHESERMS 2o T 5.

HREAIIE TICRBW T 7 4 Ty vy 7R L 0D, Thbb Y —va Ak Lz BIEEIERANHE
HDOEEGOMEFOHTWN ST 5. HBEITRIEA L FRAR EDTZDFEHMITA SN TRV &
MEVR, —ERICREBEOT X ANV Y 7 R LTHREDHND.

Fr— MIRAZOUFRREZ 2L, Mi#ETAGATEXIE™ER L, 3L 5 v %8 (EHk656m)
DFZEE DL D, B TEIIC L Wi2 DO TRIBRMBEZ 925 2 ERE . BFITIK - KK - KA
CHIK - e AR L, IMEHELS D X LTWAS. IhbDOF v — MNaEIE~ U T R E D
ZEnHD.

g O MBI AR — R O EM A A L, SRS L0 E 29528, TREOIZIETRE DT
FALH — PR O EMZ A L, 121F30° CERIT 2 W8 H Y, BEREELENH 5.

B PUUBORICAE L, #@K500-700m%E O CHMMT 5. AITEATR SR EL L, BEB
FOF v — b &EETSH. PRICIIEMO, FERICITESOMICE & SBHEEESEN AT 5. g
FALR PR OEmME A L, 1E1FE30-60" LB/ 5

IEHEOHBICARERLTH D, T ORI D TR BRI e & 3 2T
HHDNLRY, & BICHEENINE 2 BB A D & = ENTRIE Mo FI A RIR ek (i« SR, 1968)
DR LU O AR IR S D Z L IXIEIERETFE T Pseudofusulina #i 72V LZEN L Y FALICK S E B X
LD, Thbb, ZEMAHMSLIWVIEIHICFICE LS EZEZIOND.

hERHOME AL ORRIC O 2 BEIMESEHOM IS 2%, AT E I TN

AL, K I = BT A 5. AR E LTS - Riea 6 K OVAEIC & 0 FigD
Fohsd. BERICAREDIENELL, AL, BHOBEWNAIKERSH Y, BEO =FITRAAHE
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HAHETIEARE O H OB HIEA500mE Z 2 5. HiETistefdbR -l o EmEZ A L, 45-75
LRI OHEANRE BT 50, BEOBENLEMSEIOL V2 LEBEZILND. AREIT R~ A
FafEs 2 enb 5.

PEHIZIACPE —F R T AIC O OB MBS 2 F & T8 /BH 0, Ei- BEEARIC S E 05k E 21T
WATD/INENRDRZ <, TNHIZ K DEBERNH DD, ERGES OWIFHI00mTH 5. AKEITZ D
EARICUE-3 < 38 L E500mOFEPHN BB E & 7o T D,

PEE OB IMEARER TH LD, BIEVAKEEZFEE L, aEBIUMHENGRY, EOkE
BINZE 2 b BEICAND &, ZERIIEHIERC A RE s (= - SER, 1968) OHIARAF LB
RHEINDZ EIFITTHETTERIZE L, DKL Pseudofusulina #72> 5 Yabeina # 2B 35 b
DLHESND. 2BHA RN ZBACATHIEAR /- BB A RADK SB35 28, V7 EIEHE
WO OHBIC Z N b OHENE ENDNIEFED TR,

m 1. 4. 2 AEROLEEEE (ph)

ILHTHUK OB IS O AN & DAk THCETRAR L > 7 = /L A8 H - (1959) (0L D, S Lo
KN DRRR & M SN TO D MEAIERFERTH Y, EMRRFRITAHTSH 5.

RN T 2 VAL 8T 4=V RRr— A, BERFEITALBROABIROMBEDORENNS L
DLW THY, FUEHOHERSEN T2 ATHE Lo Te O BITEERE S J 5 LW D, EERDOED
EEZLND.

BRIILBSEOMICH D7 A EA /L RUDARIIHAT D DI, BEFRNLY T 2V ADIINIT
DR OFfARN 7 2 VA EED . LREROMGRITHERE D 7 X F AR T b0 L Bbh o a, Miaithos
ENRND LD L HEHEIZH LT,

LA L, WEICIIERIEROBIEEM SN M L, Ry 7 2V AOESHER R L OEIR: &Eh
b, WEIEIHEMEZEAMELT2LELLND.

IR OESTHE, TEMTONE, 74 VUK WHER), AR TR EIEREFR) e

%13 B B A E ORIk THCE & R &
THRERKRLS T =LA (REHET
T RH)

Biotite hornfels from banded phyllite of

upper Paleozoic formation.
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DB RSO L, S O = HIFREHISRO R VSEIL TR A~D VD, A R AT

ZOAef (LR o F55) (I tE R o
W OB IS A BEA L TV .

EDET DD, BEOWERERTHLAS ). EhORFT TR

BAEIRRL L 7 )L AT OMFEOFSEN NS TS LW (B13X) . T 722 BAHCETER D BERE)
LRLBRA—IEREMEE, BEREOHGHMENTA L TWDWDD M T <RkE7RT0, EEECIZEIEL

<,

ERINBE— RS

BRI VDA BAE

BRNEGE RV T 2 VA THD.

il &zEN

<
2
H
o
N
N
£
=

B4R ARy VA EETAROBEEEEOER.

Ultrabasic rocks at Tsuzura-dani.

ZO—E, —RARS (& <ITHERRRS) &b IS~ &4t

BErRET5.

FORIRAENL 7 2 VAL OROFEN NS LS
LW BREOREITT 7 F 7 P OMRES B, —
R LR E & LCO/PIEICES. L LA
PG OFEHE, K, MMEOFEEO L, —EIcR
RAER L HONDECHEDFLET D2 L, REDOMR
HWBD. T ORRRIRIIN > 7 2 A TH MK LA
HOTHAE SN b O, B =i A S I &
DRI A D T TELTEDOTH- T, ANEHOEEIR
BZERE TIE ARV,

NI O AREE, LR & 5 2R RAAET, F
¥ — MBI 7 & B — RO MU - — AR
FTHEMSRHENT, (LELRIER TH DO THIER
RICONWTITA BB ORI D 5.

m 1. 5 BEEMEEE (V)

A OB FEMEE IR - BBV CHRE O
2 HUBIZ I TOTR T 5. RO AT T, e
WoaEEE L, BEOROEFWERKRE 2 LTHfT
. PEEHIE TIXEe LADADAENIERCE LD b %
<, BEOBELHEMTHD. HEHHEO L OIT TAR
WA B AER] EFEbRD.

b OB T R | RS O e - v
NVACILTRE - BRACHS D BEE g KON #iAd oD 1
JB72 8% DOBRNTWD. FEBHIRO & 5 ICBEFOSE
DR MAMEIEE 2T LTV A, HUBOBEELAE L L
RN E &L, BRI S MBI T AT e R &
7L, BMIZERBETHS.

L LVEERHIER D L 51T, MEIc Ll &, RO
RBZEL, L <IT F—24R7e0 LIRS R % 72
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T L EREDGAEE, HEROIIRIRIED SRR EARMLE L 72 5. 20 OMBIIHIES T LS,
BRERVPRICIUME & &8, FE8RHLO X 5 ITHED S 130mOERE THER OO TS Z
LR EMND, BEAMESSEOERIIN 2 VIR TE 5.

7o & ZIF BRI ORI AT, PRICHEIRFL Y 7 2V 2212 S ATREAL 250 ERH Y,
ZRZNOMERNIAMTIIAL~, BRI~ S GEL4R) 2SI L OWE T O EnE Tl
L7EZWZHEE L TOWIZEE L TEY, ALNCERIERET, a2 xA—77ya ) RREE2T5.

FLEFDOWHIZHDL A Y UREAR VRIS ENTZRBBTIE, 2L A EKFEEEDLALD G E
FETHEERDHY, —MER & EARNW-SEHRITIZIFE600MDUARY Z b o TYTH « ZH Il
B HIGIZ 723 > T D (10 « 11K . Z OKER53AR O AL RIS Z 21 E MRl ~Te 7> > TS i
WL 220T, ZNHERETIERREI N —LRBELE NS LN TELS

7272 L Z 0RO ROE BT IEAF TR <, EROIMNCIZ @R, HREOMMIZIZ L
fouTE R & ONRM) IS W O WS E RO T 5, E7imici, ERL LR U HRAL 7
VAR GAT D

L2 LIAREES ClE, BB~ o CONMERE 72 L, ZO#ipMEi< & 13K FEH A~ & LT
FRICREINDBREL 225, Ziud=a VAL JIEN AT, HRESOD 50 3Fe b
v,

B A RS RIEREZ 72T & X ORI RO TR L L2 IETH Y, =2/ U ABREE 2T D
I HEOREEHO L ZAICBNTTH S, HTHHENZ DL I 2H Y FE2RT0k, Fhssdiis~
T IEN R TERES DR HE A (squeeze out) L72Z L& TbEs.

SNV B RS RE DKpS « ERUHEN D ) OB ORI L BT A 5AITIEE A DRI
Pl RIS R TEL TV D,

M A B ORBIIIEECE L X VDAL AEE T ET 5D, ZOIENTIEARETCAMAMR S ML
SND. ETIMKEL AFA+HAEAND 2K AGR VU ED, KRARHEOWECE I tEhnd (F
AR - EH, 1973). EACEITRIRAICOR R —REBHOEDO LD L, Qiik— kO 4 D@ ZH
L, EARICREELST Wb D LD D, QIR Z AL, TRl 0FERE b5, OOV
FTNHEUKIC K > THITE L, 20X 5 2k & Tk &1 Ko TERCE OFE U — L L TR
HOBEALKHTED, DAL AEITIERCE L0 HBLIROEETH 503, FHRPITIEA R ) ST E <
JERESEL, 20X D7 ZAFTWALET2ITIERCEEA T T ATV L 2D, hADLAED
AR ELDNTRITTE L, ZIUTHERCE LRER, Mo A & OFBIOBRICRE VR E 72 5.
ITEEH T DLVE DFRACHT TIEZ < DGFT CRIERMEETEZ LD DY, ZNODRINIT VinbAEEE
ETDEMITR SR, R - BULHOFEE =AML RE ~ 7V IS LD BERHIC N E S TH VD
AEDBGATHZ L, ENBNERCA L E ERPNTFE E LTORA L AETIEZR L, MBEia 03 EE
A DT TR - BB L ThADAR Lo e BVEREIRE BEA 2 DONEETH S, RICDRDH U Hh
B AEDEAMRES, O XD REET R b EMERmNA DA L EZTHERR.

HohA b ABRDOERBENEE
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Wk BEGLEEGSEIALA DA D AT R LR O SRR ST B b

BD{LFRRR Ak, %nﬁg(i)ﬁ’&iﬁ‘%f%mﬁﬁ.‘:ﬁ@%‘\
Che'mical composition of talc-bearing LI ALEHY, WEEIIITS 0 AR .
dunite N fﬂk@ﬂﬂqrﬁm:o B< z L

Si0, 50. 01 HDH. WAOEFEAWIRELIZABAIZHADL

TiO, 0.17 MAEERHEZRZNRL, TORNDITHADAFERLE L

ALO, 0.77 VI RELTRONASD. ZOENEREIZS L O

Fe,O, 0. 61 GHEARDRSE. TRLOMREMOBEI LoT,

FeO 6. 07 ZOHIBONAL L ABEFROMAIChbTF NS,

MnO 0.114 BEALEEEPDALAMVED R

MgO 35. 68 WA b A EFIEE

CaO 0.04 ErEhAB AR+ IBA

Na,O 0.098 WA D AR IR + R

K,O 0. 038 HLEDABAEDZ NS O KERE L, §HY

P,O, 0.016 WEOEDOMKYERE LCHB LSS ().
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DITEDZNT —2NBH S5IZ L niEMgo
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I BB RSy T ORI E )5 5> B FIHIITIZ A3 C, JERA23kmIZb = W iR < oA L, D E7R
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RIS AT 5 b O, Bk, 88, SR ZRENL L, i, [AEELRRE, kil
WEEEICE, BEAFETITHERGREORIE 2D . ZBHED b OIERERE— Kkt — RS T H
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Facies map of the Onogawa Group in the Taketa district.
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Stratigraphic section of the Uso, Ryozen and Okukawarauchi Formations of the Onogawa Group.

For legend see Fig. 16.
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TOVDHENZ.

EWWE R1-R2O2HEBENLRY, AU TIRE)IRE HHRHLOILEIZ 2T TEHT 2.

R1 88 Rla- Rlb&k L URIcO 3T LD, RlaiE REARIEHIEII A L, 128 A SHE
D NBR0, I TIEBAKORBENS, 400mAS D 5. AHIIZIZRIbERIC 5 L, JE/T
IR L oEN 5 5.

R1b  REITRWO/NEARE A B/NVE L2 ~THEE THiRrICB N5, a3 X <dEkd 55
fLAEEERDHY, TOTREL>TETIC25 N5, BTV TRIOMDEEZ H L, dt
HiZi - CRAEICH 2%, FEICITMUEEKER 2EHY, PMELObL0EEE 5 Rlafk LEO
B L RIBHED & DTES

TEUIE - BEEN B, & EICHAME AP, REIRECCIImE RS b AESE IR A E 5 72
D, EHCOIZONBEE DOFED DD < Ao THSL « FIHMTIE TR AR ERE RS, 2ok 5k
FZALIZHED, B DL I BN SR, B CIIEERORY, AER X OFEFHREIC L2 5 - a0
HENZ < el ALESCITPEEEE NSRS A BN D DY, B CTIERE A h— A Th 5 D). 7272
L, #EIZIIRD FMIOBEOHENREL L THY, 2 CIEHEEEE L, WalIEaELYR L,
JE SHKIBMORMEEEICS 2 B, BUIRE O LD AN LY, —RICESHESATWS. BED

KEITH—PRO S DT, LIELITHAREEL S, Rick OERMBI TR P EERIZATIC RS
LCHRRERT 228030 %.

EET LS HAAE (50-80m), Wa#CafE, FUAEWEER (16m) (23 &hd. HARITL
SR L7-EENDLRY, LB AKERMEEA, RO XD bz 7 5. Mesopuzosia pacifica
MATsumoTo, M. indopacifica (KossvaT), Yubariceras cf. yubarense MATsumoto, SaITo & FUKADA, Romani—
ceras ., Qubprionocydus neptuni (GEINTZ),  Otoscaphites puerdus (IMBo) , Scalarites scalaris (YABe), Portlandia
0., Nanonavis sp., Glycymeris cf. amakusense solida NaGao, Pinna sp., Inoceramus hobetsensis NaGAo &
MATSUMOTO, Pecten cf. raduloides StoLiczkA, Anomis sp., Ostrea p., Pterotrigonia datemasamune (YEHARA),
Lucina sp., Gyrodes sp., BiEs, V=, Wb ary. WattsEI BMoThE 24+ bLoT, -k
Wi - BEEN D0, DEOESEEME, BESLEHOMSTZEINE L. BT, & <NE
FHEIC K EET D, ZIUTRNS ESE2A - MENMR L 1TV S TLIRRROEES T (B17TK),
BREORTIITEDOLDLIZTL A EDPDLIRND, HE LD BAHCE - I - AIKE R EO T HIHERDS
BEEAS - WE ORFHREEENAZ V. L TR—EBE (RRfE45em) 1FAIX->TEY, TV HRR
K=o, 7B, ZOLD KRB T RO & e LR R OMRARE 22 LI k<
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MR e 2 ET 5.

3) EEE - KB - PR - NS X OB L % U Muboulder - cobble - ££32mmbk Lo pebble « £&32mmAiili © pebbleds k
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FITR s oE#EZ SR UERIbO MBS, & FIT/NE LIL®R2km.
Conglomerate containing boulders of granite. Rlb of the Ryozen Formation.

Rlc #HIXZIRO, Bl - B - B TH O DO HE T — R a0 6720, L&
B0 M — /NS 2R, HRCE I LI LIRS OE OGBS S £ TV 5. RIDICEABYS O F
FENDDHL, BEHOIXIHNEL . HEFHICHEHT 2 HEIZEE) 5720, Inoceramus hobetsensis NAGAO
& MATSUMOTO * U =72 EAPET 2. ZAUTEM - (LANE L SRIDOFEEBIZE TV, %ELY
LEFRICIEET Lo b0 LHEESNS.

R2 #/8 R2a- R2bIB L UR2cE ICHIK Sy S 5. KA KIE IS /349" D R2aTIZES - A
S AN, BEA150mM» H700mEL LIz o TEEL, BIEEIREW. EEILAICE AR, EE
ZRLTREL, KRFEMICHHENRF LY. AHIBTALLNORZDER2ATVTNOWEMTH Y,
R ORIZIEMICI > THAL, EEMETEL 600mRSMIET L LHEESND.

R2D : B/ B A+ KR A ~ TR % L BT BRI 2T 5. RO ITHIKLD
HONEL, LEITM—/NEEEE o TR Y, PEANLEEDIIESALHS.

R2c : #&7)IEHE N B Z OB FITHIT THA L, A1 BARY, BalCiImiiERes % 1 gkt
TR B ICH — RO H DT, @HI0.5-2. 0mDES & Lo THB L, L&BY) BEadEEEEe. /o
A 7 O ST) IR CULE A DIL S #5° 5 Inoceramus teshioensi NAGAO & MATSUMOTO % FET 5.

BUGAIRAE THHEHO THAERT 228 T, 2WENLR5. KERKIEHIETIE, Fizool
HEIIKEONEEE SR Y, L OO2MEIIW A Z T & L, B - BEE S . RHIO AR
IR 2 BB NE L, OLENE FEIOHIE T, XD HW2IX01clzdh=2 . Ziuidk — Jrhii
HNHRY, BESHAELRMNY . BEEXI-3mMOEI LS - THBUEICHIEL, Z2<OBE/NENT
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BAENEIEEICZ LS, REFXE kO O2ERE 2> > Gaudryceras sp., Baculites sp., Imoceramus sp.,
ZOMETFO HH - U= - LA LN TSI E 0.
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b AT SR TR b DS AHEINIEH B S, BERCE L CIEARER R DAV, A
W BaaE L, B - 7774 b - ABEBE - GBI - PORRE - BME - BELD
B TACE - RIS - RECE - W - T — R RPCE - A TR - TR LY T bR ST
- AP - BERCAETR B D, T 2 THECE & LIz b OWITKIEE RS V. NG (1973) 12k B L,
BRGSO R INIIRERRRE A A - BERARAE - A0 D ERFBRERE - EHEANERR
ERAE - ANARERAREAL Y 7 2 LA - A AERE - V7 e ARERARARE - P71
AREIERFE - REGANE - RESRNAGRERANERENEEN CND. £, ANRER
ERRRAATEE - B ) RABERER 2 S0 RERMIEEPINE 72 £ LT R EEEAMRMGE b Ao
S, YLD XS ICTHEEREIIZHRTH LA, BRITITKCER, & ISERERE - AR - AU SR
MR ODOEEN TR E LD D.

BB EHMEZ R L TH D, E— FOMICEELTUL, D IURAaEEAEL, A I LTI, 10041
DRA Y NIV T 4 T EB o, SERAIZI00H O F IR DO RETH D, KNG D)
5 X900, HAHVEIZOWTH L &, BHEIZL D ZDOLRNEH S0, Akl RAIXIZIERRE
FEiZEEN, DIRAIVRRADIEI DRV SV, KA E LTRBEObORERERL, £
DMDEFITHEE D & 25 TRV X 9 20N S22 5. RE)IGHEREO AR AHE GUEHLS6)
I, WE233.9 (3.0) % T, WHEMRWZEIICONWTAHAL L, £3434.9 4.7) %, HVEH10.6
(2.7) %, #HZA23.6 (4.5) %, #J730.7 (6.1) %T, FAHE/RAIFEL.06 (0.25), W VUEREA/FEAIT
0.31 (0.06) IZ72%. A& LTTKIEEA RS- L 5%, 19.7 (6.9) %x LD, 72d, Hvap
ORI TH 5. YRS O E TSR O S TSRO I B, BIBOBEIE
B, E<IERRADRZLS, KIEERRDIRNE VRS,

JEFAZEAL. « HiER - HLBIREE SR 7R & 205 LT, AEBRER M 2 HERI I3 Ry 23 A0 2> S 4G
Sh, ZONFITRR LRI D OB ITH - 7273, (HAGTRHN I XiRME kK Soa 8% £ & 9 24 O Kk
FEDPNIELS A L, HRPEEOAREE LB LT\ a2 E3bn D (SRR, 1970).

jui

V. 3. 3 x i

KEIFEREDORFRIZONTT 2 E TRAAR (1936), Matsumoro (1954), MATtsumoto& Nopba (1966),
B (1969), <Fi (1970) HIT k- Tiwd S, FRIOEPZEOADRRE SN TND. Thbic
£ 2&, FIERIEREI Inoceramus hobetsensis #5, R2EBfEIE . teshioensis HICE L, WInbFU ¥
— 7 # iR (Upper Turonian) ([Zxttb &N 5. T T A MIESLAH L LTIE, RIEEIC
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'Té o L_=lo1josl o8
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-154/0.53[12.5[."""".
-155/032[14.7 [ .".°
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BIBK B - REHATRODEAE. Q: %K, Kiny A, PraRs, Vikigh, Rizto

Mo F, REERITEI6RIcRT. 27 L OR-100, 101, 105, 176, 177 i3 K fRIE MR 2> & SR
Sandstone composition of the Ryozen and Okukawarauchi Formations. Q: quartz, K: potassium feldspar, P:
plagioclase, V: volcanic rock fragments, R : other rock fragments. See Fig. 16 for localities of the samples exclusive
of OR~100, 101, 105, 176 and 177 which are from the Inukai district.
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BT BIIBEAME TH 5. FIFHEOIXCE AN, 2EEOMIFEAEHEN LR, 25
EZAEI T EE Lo ARITIT ST, BUTHEN — AR TRE SFE3-20emTW EOHFIFHIZH 5 A3
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ALTNS.
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Seii i =i £ H OHE = %

TR MBI L TNDZ &R D. LEER->T, ZORMEREDAHTIE, ZOMELEETIC VTR
W22 R0MESND. ZDDI, MR41-46F AT b To & R LIt M oo IREER A 7 & DR
HIEDFERZZ O THIT L. HELNCRSTEEHNZENTIIE S RO LB THDH. ZDFELR
W0E, A REL K LA A B < BT AR AE IO W T BRI R L CTH 5.

R IR ST RALE 8 KOV ALLART O 8 A g8 U TR L TV 5. ARBIIERF 0> = F X
WA DALEE LK L, AR LRI K OMBILRE fiZe £ICBWTC, RALE A #E T D Fiai& T
BOLID., LnL2ns, ZOREHSIZIBWTIE, RO LTEE O 2 4PV EiFEIC
ROHNDLDHTHS. HEHLKILAEEE WATE & OBRIE, REARGR LRES EHEND) T
HY, TORKYEMEO = BHFREE oG LR mIc W TBlEERD.

V7 SRS 51 DA R KIS EEE, B S, 2odbi=yRBo—4, MG 0Z 00K
BEROBET 570 5 50— 45 K UM B 2 DAL BROTAIL, BIE - # 0 LT s (G
19 - 20[%)).
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EI19H RILEL Y EELSE2Et. So: @B, T: XM, E: S@F, S:B&FE, F
CEHERW, H:xaWw, K: SR E=mE#REMR). S8 U»b EEFIUB LT
EOREITH T Tk, ERBUAIVSEOSRHKUEE,» 620, A8 UM L ERICH T

TRATMALELS 2. FRU—ERLEHEBULOBMCRETELHY, 22 R
WA ES Ty 5.

Sobo-san from Katamuki-yama. H: Hontani-yama, F: Furusobo-san S: Shoji-dake, So: Sobo-san.
The ridge between F and So is made of the Late Volcanic Rocks of the Sobosan Volcanic Rocks

while that between H and K is of the Early Volcanic Rocks and the Obira Fault between F and H
bounds the two units.

X, HL—AR LXK, BIOIIr—RKEAHIX O 3HXKIZHhITF6id (9 X—TF8K).
FESFWTRE L, BAERE = R IR I B\ TR REIR I L Y RO S A Y, IR B AR
EFET, NE-SWHRT, TSI/ AICEY, Eoldes, BIRFmEIEAR, & TR AN-ILs i
EDIELWECTHY, MO THF—/IEERO—HMEBXONTZHDOTHD. ZORFWEO—H
WZITHTEE BB AEENBEALTOVD A, 2k o, MRk L dERE e & oHE e
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EHE #FEAROBLIVAFEEE. K: FESHE, F:ZvhE M: Zolhx,
Mi:=vE. BEABEOMNB LR EMCBREIUNDY, ToHUELL, =V
RoENcBEENE 2 BERERMCE-Tv5. ZOMBLY AW (FR) 88
WA EOMBXILEE»LbRY, T4 1 VE-REBROKUETH 5, WM
IV EZVRBMRT T, HRMAUEHEO RILEHLY 23, s, ZOME,G, Bl
FIgrR v,

Peaks to the north of Katamuki-yama from the west. The Kannondaki Fault which runs along

this valley to the right of Mi, bounds the Early Volcanic Rocks to the right of the fault from the Late
Volcanic Rocks to the left of it.

ERBELTERY, MoOMRLALEMRE S TWA. ZORFEETEIX EFio X 5 ICilkEE oE %=
ALTERY, SHICEOBEFKATE, LEAILTOMER—Y 27 (45EASK-1 ; ilp§pE#EA, 1971)
DOFERN D, 1,000-1, 050mICB LS EHES L TWD. ZORTVHIBOIAEREIL, #is —fomrt
BANEOBEAE L ORI OWBIC L - T, HELMCTHZ ENTE RV, (ZIFRE
iR > TALRFAMIZED b D LHfEEIND.
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INHORMNT, BETEEE IR VT TRV bOTH L. TRb bR AR > TFTE
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Activity of Sobosan Volcanic Rocks
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Chemical composition of Sobosan Volcanic Rocks

i 2 3 4 5 6 7 8 9 10 1 12 13 4 15 16
Si0, 66.83| 68.31| 74.74 75.59| 73.29| 68.72| 73.41] 57.80 57.83 58.24 58.35 58.19| 58.91] 60.79] 62.10 66.91
TiO, 0.41 0.56 0.20 0.15 0.22 0.74 0.24 1.03 117 1. 12 1.27 1.09 1.05 0.95 0.92 0. 69
AL O, 15.80| 15.34| 13.52 13.35 1%.79 15.17| 13.63] 17.26| 16.53] 16.98 17.20] 17.25 17.10] 15.04| 16.33 15.31
Fe,O, 0. 59 0. 64 0. 84 1.18 0. 39 0. 56 1.02 0. 63 0.91 2.23 0.86 1. 63 2.00 I.08 0. 36 I.16
FeO 3.51 3.41 0.83 0.43 1.37 2.80 0.90 5.32 5.10 3.95 5.07 4.38 3.81 4.49 4.92 2. 84
MnO 0. 07 0.08 0. 03 0. 02 0. 04 0. 11 0. 04 0.14 0. 14 0.13 0.15 0.16 0.13 0. 14 0.12 0.11
MgO 1.33 l. 54 0.09 0.05 0.23 L. 19 0. 39 4. 54 4.44 3.26 3.90 3.29 2.84 4.70 3.29 1.77
CaO 3.62 2.03 0.67 0.65 1.05 2. 00 0.88 7.45 7.55 5.99 7.25 7.84 5. 69 5. 54 5,30 2.13
Na,O 2.43 3.29 3.28 2.70 3.38 2.67 3.18 2.92 2.67 3.53 2.88 2.65 3.08 2.44 3.04 2.98
K,O 3.84 2. 86 4.15 4. 47 4. 95 3.75 4.69 1. 88 2.00 2.15 1.83 1.53 2.58 2.35 2.34 3.59
P,0, 0.15 0. 16 0.06 0.05 0.04 0.15 0.05 0.16 0.18 0.23 0.17 0.16 0.24 0.21 0.22 0.20
H,O(+) 0. 66 1.33 0. 85 0.94 0. 86 1. 57 0.97 0. 55 1.08 1.57 0.96 1. 26 1.87 1.69 0.74 1.92
H,O(—) 0. 31 0. 34 0. 36 0.32 0. 10 0. 28 0. 24 0.24 0.22 0. 36 0.02 0.32 0. 38 0.28 0.02 0.34
Total 99.55/ 99.89 99.62 99.90, 99.71] 99.71] 99.64 99.92 99.82 99.74] 99.9(| 99.75 39.68 99.70] 99.70| 99.95
0O 26.64) 29.58/ 37.77) 41.10] 31.08 31.38 34.05 9.30, 11.22| 11.58 11.88 14.82 13.80 17.40, 16.68| 27.60
A 1.53 3.37 2.35 2.86 0.92 3.37 1.63 — — — — — — — - 2.96
or 22.24) 17.24] 25.02 26.69| 29.47 22.24) 27.80] 11.12] 11.68 12.79| 10.56 8.90| 15.57 13.90, 13.90| 21.13
ab 20.44/ 27.77| 27.77) 23.06| 28.82 22.53| 27.25 24.63 22.53) 29.87| 24.63] 22.53] 26.20] 20.44] 25.68 25.15
an 16. 96 9.17 3.06 3.06 5. 00 9. 17 4.17) 28.63] 27.24) 24.19 28.63] 30.86 25.02 23.07) 23.91 9.73

wo — — — — — - — 3.13 3.94 1. 51 2.78 3.02 0. 58 1. 04 0.23] —
en 3.30 3.90 0.20 0. 10 0. 60 3.00 .00 11.40, 11.10 8.20 9.80 8.20 7.10]  11.80 8.20 4.40
fs 5. 41 4.88 0.59) — 1.85 3.70 0. 59 7.79 6. 86 3.83 6.73 5.15 3.70 6. 07 7.52 3.30
mt 0.93 0.93 1.16 0.93 0.70 0. 93 1. 39 0.93 1. 39 3.25 0.76 2.32 3.02 1. 62 0. 46 L. 62

hm — — — 0.64 — — — — — — — — — — — —
il 0.76 1. 06 0.46 0. 30 0.46 1. 87 0.15 1.98 2.28 2.13 2.43 2.13 2.13 1. 82 1. 67 1. 37
ap 0. 34 0.34 0.13 0.12 0.10 0. 34 0,12 0.34 0. 34 0.67 0.34 0.34 0.67 0.67 0.67 0.34
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[ERSANP TIPS |
1 kEHE
1* Hornblende-bearing biotite-quartz dacitic welded tuff (M66-250), oK%y Uk Jk BF B & J5 BT & 5
gLl R (R, fE@570m
2* Hornblende-bearing biotite-quartz dacitic welded tuff (5282715), K4y kK BF#f i 07 0T & 5¢
PLILFARI 1, 800m, 7 7 4 —JuBT B 5 & B, FEEs4om (= H S [XIE k)
EER IR i DNIP= g
3 Lithoidite (5282806), K4y « &Il
(= H = 2 )
4 Lithoidite (5282802), K4y - &
(= HH [ b dgk)

LBE, AR T400m, AA L — ZESER, BE1,530m

y|=)
65 LB, ARBILH 5 1,000m, A4 L — 450, #E&1,560m

E3IEDIIECS |
5 Biotite rhyolite (72072303), & W& VR 78 FI4F8F L2 AF A AL 51,000m, #E&610m (=M
[3¢] %  45k)

6 Hornblende-bearing biotite-quartz dacitic welded tuff (M66-223), K45 « BRI E, L
PG5 450m, BILIE FEE S 1, 400m (= -0 1 k)
7 Rhyolitic welded tuff (72072302), = V6 FI KRR & THENT H 2 FTFF 0 1, 700m, FER820m
(= H [ g 1 Jsk)
E\EPIIE=E )
8* Augite-bearing aphyric andesite (68072814), K4y Ik K BF B # 7 BT L0, = m400m
9 Augite- and orthopyroxene-bearing aphyric andesite (M66-100), & I U% ¥4 F #F&F & T R AT
PR EREATHEBATRE A 100m, BFAT—R - b X VEREE, B 010m (=W iE %)
10 Augite-bearing aphyric andesite (K72072804), ‘= I U= V6 FI4F RS i T BEWT 1o B & AL 8 952, 000
m, AEEL,320m (= RiE HR)
11* Augite- and orthopyroxene-bearing aphyric andesite (H68080203), K43 Wk K 5 B 44 5 BT o A
75 75700m, FEE600m
BV KL E
12* Augite-bearing aphyric andesite (KT72072708), X434 M - # J7 BT 8 ROk 125 4L 97300
m, FZHE1,380m
13* Orthopyroxene-augite andesite (68080305), A4y KEFASHE H TR H 71, 100m, 125
400m
14* Orthopyroxene-augite andesite (68073006), JK 4y WK Bp B f#% J7 WT 1330 8L/ #J71,800m, Bk
PRI L, HEm750m
15 Orthopyroxene-augite andesite (660088), K4y UK B Ak 5 BT R -8k (1 76 5 76 J5 1,800m. 4%
= 980m (= H (X i i Ji0)
EAAYEEDIIECS |
16* Quartz dacite (KT72072710), K4y W4T mT - £ 5 BT E R KR 745 LR 5600m, 1551,320m
© ORI L ICRAE R ORE TREATNS.

V, VIS Sh, MaglEe e L, —ficT A 1 MEESDRS, B FAREOEDTH
D, INHEHERITRT.
FRELAK LA O R 2 85 7 RIS

V. 2. 1 BERILES

V. 2. 1. 1 BIHNUEE (S-aw, Si-dt)

TA YA MEOKEETRES N, —HICEERA S0, 2 ORETIENT B REH SN B VT
MRS TWRW, HIRIZEIT 2040 - AN 2L U, HELHIXKIZBW T, BiE=m
FEE I D+ = AGE AL I T 2 R — U 7 (21K (o THlE F328mELIR CHEFE S TV 5.
LB ICIT - KABHIXOBIEERBONKITIE, #EIbbAA, KABOR—Y 272X 51,010
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A A A AT
[RVIAVRY ~
A~ar T W
~ ~
m LN RN m
1200+ a808 SN e 8
~ VvV vy A~ Atb | ™
>250AAAA AAAAiggg Ot ~ ib
[ P
Dt~tb | & & & -
. -
1100 P oo Dwt
ZZZ7ler2o m
|550 o asa|le2e8
1000 + 100 L A An
// Ot~ tb
D wt e AN DA
200 A A D
328.6
A A A // tttt DI
AAan /// ——375.6
8004 / - -
300 | Aaa A Dwt
VARV N Relahaihe
D~ AAA D AR VI e
; e
200+ Di~td | 4 A A ; /// T TL|4870 Y
Y N N AR TP
ABd LA // // ootz Dwt
ans ¢/ [N 2885 I
600-] ! Semmnent 590.6~596.65¢2Ad
AAANA // o 516.8 ~617.4
// R 629.0~620.3 |
AA A
/! LLLL D1
800 A nan ¢! L\_tl_
500 S a Iy 713.2
130 T ! |pans Dt~ tb
ANAN // I AL nsenTTTI=—0
4004 L | Ana /s Jeaen
/y / INUNIN Dt~1b
AAANA // /
AAA /1 / ii‘i:sma
/
3004 80~0 [aa4aal |/ NIvvIY 52955'26 202507 G
Dt~1b 2 .25 —
LW / S a6 3 ont
e e / x X X
200 |—— - - / /% x x x 6
2004 el N / , ooos |
. / /
100 |- Sy,
- T / /
4 pwt |- [
100 - ;7 A : andesite D : dacite
/ _ : . ithoidi
©0~0 2 2 a2 ; G : granite L : lithoidite
o Dt~tb | A & A / d : dyke hf: hornfels
1 @ lava t o tuff

tb: tuff breccia wt: welded fuff

AN HBLA SO EEO MRB S ERE (L) £ LEAIE F— v v 7 R GH).
Generalized columnar section of the Early Volcanic Rocks of the Sobosan Volcanic Rocks (left)
and the columnar section of the drillhole to the north of Toroku (in Mitai district).

MOREE TZ O 1 HZ2 SR bmIEa< Rl EhTniau.,

BT INEEOPINIIRE TR E L CORPCE OARM S YD, ABILE & (R 1I220mEL R D
BEZ%HoTHfil, ANEEHET S, ZAUTHEY T2 b0, LEATR—Y 7Iickn, §
21BN R T L D ITTI3MELRIZKI236MDBIE A E T 57 A A NERIKABSDHRNL 7 2V AL LT
WHOLND.

WNTZOHIE TR OBBEOKENT A VA MEKRFROTEE R D 5. ZhuudFEL LTREIL - L
ORI D B2 A BE—FH S LNZFED DA, 2 O K ek T I8 LG T O & 700m U & Rl J7689m
SHROBPICAH L TVD . TSI EORWEREEICE L s> Tnd. LL, Ay 7=
AMUVERDI=DIA 7 A b 0B LD LL, —RT 2 LEEIRE 2T 2 00ERITBERIEECE & LT



HENTWZHLDOTHS.

ZOTA YA NEBEFEEEIKE O ST MRI150mEL Ed Y, Wi ERIC L 2 &200mEL Eois b &
. AEMOZETEEAY <, flow unit IO, SRR &Ry 7 2V ZAMVER O 7o O RHIRCTh
%. LiL, ZHEAMEREO LE2AGOR—Y v 7 OERTIEZmOEKEIROH B3 H D, i
X flow unit OEREZRTHLOLHEESND. BX O AR THEORE2H Y, simple cooling
unit 2R L7ZH0THAH. HAALFTR—Y U ZICB O TIFE2IRICRT L 912 —328md b —
TI3MIZ2NT T, FALE D T4 MNEEE BomE), FEEREIE (100mE), FEE 4omE), [F
BERERPE (L1omE), FEE G0mE) LHEETL. LahoT, A=Y 7 ORTIE, £210m
DEFEEEIE OBNZAOMOEEE PR ENLTND Z LT Y, ZOX S eEFRITHKR CHREN o7
DOTH DN, JEIE100mE 110md 2 ¥ cooling units ZJEK L TWE 00 LivZew. 77 W XigHs <
I MAHEE LI FEMR Z L2 E HNTTH I LIFTE 2N

Bl L7251 YA NE O KR & BEATRDOTRENZ S SNT, FA YA NEOK T hies & LTORIK
A —RRAECE OIREIN S 5. ZiUuINgrldb o7 7 X i Lk GEEK900mA) 7> HEE T H T
AT CTHRELTRY, JEEmMIUATTHD.

Ca AR

1) ARTA YA FEBRERRE

Z DEKEEICE TR — KB T BT 5 LAORBIRETHY, —RTDEREDLH THDHN, &
BRCBIZET L, LU XRICHI ST s EfiisE s bo Tk, ZiudBifEsim L v Bk o
DA LB, ZOL U REIAREL A ThoT, TOFEIRA—BRATHD LHESNDID, 20
Wy bBA T AMUER %5 T, LU RLSNOPEE & RKFER. ERIRMO BN IR R D b0
BHDH, MM OREUTITRER. —RICRERA, ARBIUH )V RAPHNOEAT, — K
RETHD. Fz, TIIHERANSCHERMER EOEBEE D20 ST T D L ERES, B =hlikik
BANEHORBEZTT, "7z L AMELTWE I EREZN. TORDFOIEBDITIHNIRTIE>Z D
L7220,

(AR RERART A VA NEBEEEICE
PEH © K5y R BFERHE 5 BT B e g LB v A (L), fE@E570m
DRy ORI ARG T B PR IR R L, 800m, T A M— LI 5 & B, fEEs4om (=
M RE ) (F5221K)
{E# K : SiO, : 66.83% (38— T7HE1)
SiO, : 68.31% (38 X—VHET7THE2)
BERGEY - v - MER - VYRR BER - (AA)

RBEANRD-oLELEL, RKICAENRZ V. REAIZ.5-2.5mmORFEROBE —HITRE5L,
TR A AW, TANAL N e BV ANy RRHBERO L. —RICPHEEA - IRERAICE
THN, BMERL, HEAMLEZIELORSE V. FYERIZ, BEAIVENIDINICOARL,
L5mmU FORERBE-FAE-MAIRERL, =T 4 L LTORFUMELZRT HOMN
bDH. AEIE, 5O 1.5mmU FTORAE ke rd. BEREALET, 52095 1mml T
ThHO, WBA-—KBEOLaEEZRT, LIELEREALL TRAZHRDLI O, 3% A

4) Smith, R. L. (1960) Ash flows. Bull. Geol. Soc. America, vol. 71, p. 795-842. (2L 5.
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(a)

(b)

B2l ANAAHET A A NEBEKS (5282715) . MFFILKIUEE, & 1HKILEEHE.
BifE e~y EoOPIc, MEFEOAX(Q), REAP), WIRAREZRLDD.
(a) Bift==. (b) +F=a1.
Hornblende-quartz dacitic welded tuff. Sobosan Volcanic Rocks, 1st stage. Q : quartz, P: pla-
gioclase. (a) open nicols, (b)crossed nicols.

PIZARS> TV LORE . ARARIEA ST A MTho TREBEZZRLTVWDIHLOEENICRD DD

HTHD.
EH AR -RBEA-DIVERA - BRER
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CRRCIIEREECFERETICELS, FEFLLAELTRY, WEEEZRNLEN L1
2N %ﬁ71m¢ﬁ@tbﬁ7119ﬁw B ==V THEMEIRE DRENLSBOLENL LD
LN, LTV AERARZFLVWERI LENLOLH D, EANL Y 7 = VA{LIER O
EOOREBELZBIIALTCVWDIZLELHD

B8 Doy « SKAA - HIRA - F4 88K - BEgkEL

QWG - WERA - HER - BER - REA

2) AETFAHA F

AENTRIK G — R % BT 5 HAOBMRILIRAE TH D, ARBLUORRAVRELSBRETH .
AEE, BUEE T, =AAFMEHEO® TR LS AL OR—Y & 7 DERICOHBED LT
WHDTHDN, TITHE, R AME, BEAL, MERME, KRB EOIER 2% T
W5, ZORDABEIEMIARTIIH E A TITR.

BERAETA VA B
PE M ¢ R VRV PR RS TARAT L H A AL 52, 000mD AR — Y v oER. FLOEE33Im (8
K1) 88X W367.2m
B : Ak -REA - VIVER - BEFH
BEANRboLHHEYLDL, TRICAEIMAET LS. REAIIZ0.5-2.5mmOEHRABEZ R L
TR NRBE, TN R s BV ARy RRBEERFHEEL. RHEBELSOIICHET S
A EPHEREA-—IRERAICET 20, MERL, BRALZZTZLORZ L. WYV RARITEN
WCHFEL, ImmU TFTORERBEZRL, y=7 4 VOXRFHWEEL RS, ARIE, 1-2mm,
LEE3mmiZEL, BRAAE-FEREERT. BERFEFALETESESIImmEL FT, LIELIF
AL THEY, MMl2REROLEGRICELL TS, FEANAOREL LT LOZRD
L0, THEHEHNTRU.
AR -NEA-HVIVER - BRER
—EICE R AR UT 4 v —BHEARMBE LTS, koM ETOMELAR, DI EAL
MO TS, FLEREREZRODID, "L 72V ABEATE LN, 91IENRLOND
WA M NEETH D .
ﬂﬁ“ﬁ%-vw:y-%ﬁﬁ-g<5ﬁ-%%%
QWMWY - R - BER - RERN - RER - FMEA - BEXA

V. 2. 1. 2 SEIHXLEE (S,

TR SR B U IO KLIEENL, ERERTHCE CLTFY VA 24 M e XS Balck
STREINDFEH THS. Zhid, F& L CZmEHRIEMKIC AL, —HFATHE - =57 - fEEAX
MEHR I C R T D, Theb b, AR LS —4 7 Ve s OV, V4 1L R L R g
L, #HRELHX, W, KRAAHKIZIERES v, 7 EEKERIC SO T, ElvER i & 3 R

W ARET S, TR OZ UIFHEREKIT750-800m T 2> B 1, 000mAFATIZ 2T T, 55 1 HkILAE
DT RFE 2 P8 L CRET 5. FRNA O AUXREBELT B T O E#I850mA» 5 1, 000mfH iz i
T B ITEIKIEEOT A A NEEREIOEE B L TREL TV D, ZRBIEIKRESESRTH
D, —ECEKAHCE 2. ORRBEIX300mLL LITET S,

U A Roi)



N VL84 + (EBRTFEE)

ZOBEANE, WIR—FIK B E R L, BRK A —REE A R L, F LWIEESE I
Hi—ZH 2R L, £ USUISERESEZ G L TWE. 20U YA XA 13, KEEZEZE0ITH b
59, WIRTHETICBNTY, HT7AEDOL ZAFELRBD LR, ZHUTHAR DAY 7 AUIEA
DHIE 6T, WEEHBIZ L D2BEFRIERZ2EMICZT TVnD Z EICERT 26D THA D

VYA XA CEBERITHCS)

BEME : Ky - HRFIREE, ABINTEH400m, ABRII—ZEEM, SE1,530m (= mHRIE k)
(BENRK2)
RSy EIRREE, AT, 000m, A/ LM, B, 560m (= HXIE H )
(#52312)
LK - SiO, 1 74.74% (38— 7 £3)
:Si0, 1 75.59% (38 X—VHT7THEK4L)
BEdh 72 L
fi A RREA -V VER - BRER
ARITEBERHETHY, FEDOHMNTIHRETCHD. HT7AFIFEAERND, FiRO X 5 ITEE
DT T AHH. HEZE R THIROMEIL, BEORE, HKEDOxE, KEOWFORREICE>T
ALTWaD. 72, LIBLERLR LB, BERICHEE Y BRadhg, L OMTRMaHk
DREFIZLS>TELATWD. E, LM OKME, H2VIFREOMIE, LELEREEET
LZERICE-THOHOENTWND., HTRAFEDLDThEALDLOND.
BIRSEEY c D ar - IR - £ 50 - 85REEY
QWG WRA - MER - RIEA - A

V. 2. 1. 3 SEMHAMLUESE (Ss-dat,, Ss-d, Ss-d’, Ss-dwt, Ss-dt,)

BUHOV VA XA FOFEIIFEHENT, T4 VA NE—ECHEAHEOED NS 5. 2, BT
K, KERHEREDIC L > TRESN DD, —MICEREZ2E0EHTHS. B - A/ LK B LW,
HEHLHIXIZ A L, —EIT R AA#iKIC bRET 5. MTHKEEIZ ST 2501, BlEn s, K
EﬁLﬁ®Em%ﬁmﬁ,%i@@ﬂm%zmﬁﬁé%ﬁﬁm%ﬂ,ﬁHmWELmﬁu,m LA
R AR AR L0 B MO O — T 5

B FALOBKAREEA L, —HICRE T ks & L CORIRE B L ORI 2 kA, 2)8E
300MICET 5. ZHUTHIRICEB W CIHEIL « AR LHLIKIZO B34 LT Y, MARILIH#MX Cri®k T
RO B, UL, ZHAMEHEO EEAGTR—Y 780 T, HER F162miclign &
0, TOTALIZ, EE165MIZE > THEELTWD (A0—VH21K) . 7 Mg oL vE R i s
WL, HOMOU YA XA N EPE L TEREKL, 000m2> 51, 300mIC /i CRET 5. @ LR
MRV T, &KL, 000mfFITI, IBURIZY VA XA NEB->THRELTND.

AR DEHR AIEE T HE < &5 2 DAL DISENIBERIERCE (—F A1 %1 8 RO TH D, ZiUAR:
HKIZOZGBD LD, Thbb, HHEAHHE R EKOmD TRV, Koy« REARREE O BIE
JA0, d L Ok = BRSO B AR B TH D, MR ERAKTIE, AEZEELT, &
RABES DB, T A A NEKTHEREY R E R > T D (524K . IR EIFATEIAS Z B L
THWAKIPAERFEEL TS, EOME ORRILH E 2T, M2 EFRIBRA AR &



(b)

H23 U YA FA R (5282802). R, BIHKILEE. FLWIRAEMAKE o
VYA XA boh T, REMAKE DA TH D, REFCRMARIS, ke Y
BAEMNEAELTEY, RKEMGOMICHREOBRERNLLEDOLND. (a) k=21,
(b) +F==a1.

Lithoidite. Sobosan Volcanic Rocks, 2nd Stage. (a) open nicols, (b)crossed nicols.

L. A EA (1973) OWETIEARPFDEEH oM > TR, MHTTEKDELNS, AEEHII
WIFA YA NEKREROIFEEH IO L O LHEES NS, —JF, BEMDICE R oA 0L, —ERIcHT
KFEE R NE X300mERE L, FERBPABRZILH 5. Tk, SEEHIS, ZOEROEH



F2ak ML KILEEBNIMOT A A MEa (L) 2B L CRET2HBMMOT A4 b
BUEREEIR S (T), Ny ~—FfH OMBAEEOBR. VB R B Ak
Dacitic welded tuff covering dacite lava, both of 3rd Stage, Sobosan Volcanic Rocks.

F250  FLRRILK A BB O 7 4 Y1 N B E .
Dacitic welded tuff. Sobosan Volcanic Rocks, 3rd Stage.

WZ LR B0, HBVIERIEZR ERMEE L TR ARRERIZIR > TNEDD, HELNTHR
V. EBIE, ZORRICERT D EBZHND O, Ky - BEARREEO Z{R—KEFH, REARREZR
R T, Nﬁﬁ% BER A I HIZR & U CO/NRERBICE R LTV 5.

THUTHE EBRONDIEENL, TA A NEKHEOTEEI CTH D, 2 O KIRGEHERWIL, BREED
EETERRIC S & LT, AR ILH X S LHIX & 120 Ai 95 (552519 . HILLTEO BRIV, 6

AT
&
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I TAL OB T AR 4> T100-150mDE X TopAi LT Y, eI mice 2 <AL (10-157) L
TWD. HEHLHIX O VL L EDIC B TIE, 150mOJEIE T 5 < BIICHERL (207 Bifs) LTHY
PrE T B AR IZ BN T, T A YA MERET A S L THR250mOBIETHAM LTV
(5241X) . F7-, mEBEO = HHXEHISRICEO T, EEASL BRSBTS/ L, EEAd
FAR—=V v 7 TiE, BEES0mMI S 16ImMOWE £ TLHIMDEIBFED SN TS, ZOR—Y 7K
T, BEImLLTFOR T RIS & L TORKA % 3K E#HA, ZhbiX flow unit OFEREZRTH
DrEZLND. Tbb, HIHOXRGRERT LS, B cHRBIOFENAH Y, simple cooling
unitZ I L7z b D ThA 5. Fio, m TR OE R EH 6 REIRICNT TE, mBraE X
TR HERE 3 K9300mDfEF TR IEL TV 5.

ZDKRPERIATNTT A YA NERIRABSSE OB H D, —HIZ Y VA ¥4 NEERIKAREE - BHK
M KRR L OVA B A 37, Z O KRMRHERE O I, WHEEAA A 0T A A N
JRERHEDOND. ZORETA VA b (ZILE) EEIRABCE AR LMK & LK & 125 L C
WD, EILHIR T, B TRTE DR 1S3 W T LTEASE 2 B AT 120 5 BRI L TR Y, KR
HEAE & o C250mLL EOBETHEL TVD. S LI, KAR—KUIREIRICH > THMmL
TW5. LXK T, AR LR3I T T, K300mOBETHREL TH Y, KM
WEH->TWD, E-—MITREARESHITHE O LS, = RIEHIRORRA - I8 R ST 7 155
BRIZT T, KIB0MOEE T, o hBEASNL BT, 18mOJE & TARAmAERY % 4 - T
LTW5%.

Ca e

1) A

ZOWHRCE —T A VA MIRF O — 3R O —REIR g E & BT 2 bAoA TH Y, MK HY
R, RIEEA S SN A52 B B OB EEEIRE TH D, BATIC L0 A5BEi O BN
by, WEEE LIEFRINbDLE, TAYA RELEFBINLOOWENHD (HF26/X).

RERRCE
FEML © K4y - REARREE, BBUEILA350m, fEE930m
PR RATETAE B AK, BE&m500m
s WA VR RS LB AT AR AL T 1, 000m, @6 10m (= H I Hig)
L AHLRY © SiO, : 73.29% (38X—V W 7R 5) (HHAARILGE)
BEgh : WU RA - RRA - A%k BRER
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Biotite dacite. Sobosan Volcanic Rocks, 3rd Stage. Q : corroded quartz phenocryst.
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Dacitic welded tuff. Sobosan Volcanic Rocks, 3rd Stage. Q : quartz, P : plagioclase.
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Augite-bearing aphyric andesite. Sobosan Volcanic Rocks, 4th Stage
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Orthopyroxene- and augite-bearing aphyric andesite. Sobosan Volcanic Rocks, 4th Stage

P : plagioclase.
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Orthopyroxene-augite andesite. Sobosan Volcanic Rocks, 5th Stage. P : plagioclase, A:augite,

O : orthopyroxene.
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Orthopyroxene-augite andesite. Sobosan Volcanic Rocks, 5th Stage. A : augite, P : plagioclase.
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Dacite. Sobosan Volcanic Rocks, 6th Stage. Q : quartz, P : plagioclase, K : K-feldspar.
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Felsite dike intruded into dacitic welded tuff of the 3rd Stage, Sobosan Volcanic Rocks.
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Chemical composition of biotite gra-

nite from Obira Mine.

(HHE BE H)

i 2

Sio, 7121 7121
TiO, 0.97 0.25
ALO, 13.81 13.79
Fe,O, 0.50 0.53
FeO 2.30 2.39
MnO 0.05 0. 06
MgO 0.63 0. 65
Ca0 2.92 2.18
Na,O 3.87 3.85
K,O 3.32 3.28
P,0, 0.19 0.18
ZrO, 0.07 0. 02
Sn0, 0.95 0.03
B,O, 0.15 0.12
$r0 0.18 0.07
H,O+ 0.51 0.71
H,0— 0.20 0.21
Total 100. 43 99.53

TIE, BVEREOSATITIEV S FE I, IR
AR 51, 000m {3 00 BT TS, tRELEK LSS HEFS
FOEREZE VUM T 5 0HTH S, %
Jo, ZHEETKARICET S EikoR—1 7 (42PASK
-1, HWHERIOBA2) OWEEICIEREESHEE TS (@
PESEAE, 1969). SIHEL7=opntly, = FFXMEORTHT
RERILEL, BRLOBZENRMERETHD. &
BED®, RBVGLINEDAE DL A 8 8 RITH
3

Cammea)

1) REREES (EEHEDERK)
ARBITHBL—PRIT, BAGEZREL, —RAICHE T
D, ERREEITR S 220,

BRI

PEML © Koy WK BFARFE 70T MR P61, 000m,
FE390m (FEMEAT 4)
{EEFARL - SIO, : T1.21% (FEHRTRFE) (5
8# 1)
SiO, : 71.21% (FEGHTRFE) (5
8# 2)

TR k- ERA - RRA - BER
B8y - A4 - BRA - HIKA - Vv ay « A7 x— v - BIgkEE - B A
FEPBLIOEREAT LG ELERBICHEMAL, BSMMETIZEOZ EBEZ VR, SHITKEWVWI LY
bhH. AREFMEERL, ERAFFAFBORSEEZRLTWD. EEAFEI VL ANy RRWH,
N KM ERL, MMREBAMICER, B4+ b, MERMEREZZ T THEERELTWS. &
BALHEALT, LELEBSLVEFREAEZRLTVS. RIEAE, FHARBZELESDARL, K

ERCEL, RWmELZRL,

ERRFHLO RS b & 2

BRAFEER -#RoMHERLTVD.

THANRAL AR, TANRAL S« BANLZINy FRANEZEZRT. B

L. WR\E - REBOEOLAMERT. SRICHREANAGERLEDD.

22E08%L, ImmUTFThD.

2) RE#BER— VI DOEEEBRER

A7z —VFRERICELTEEL TV 202 R L0

ZOR—Y 7 IXERE30MOALE D B TEE T ~1, 200milEdE L7223, ZD 9 H1, 010m7 7 Hiff
T FA80MOAT E IZ LM EF AR L, FLUEFE THODWE., FRIERD L 5 5% OB ST oE

KThs.

BERAEMS KL — ORI AR,

FTOANA &G .

FEAZMERATT X AREETHY, LIELETFI4 NE
Ly, ¥, SKAHLAGHEBEAET 794 FbiEbh 5.
At i B kA SRR B OIR - IR AT X Al — VP A EThS. HAEWE LTRERD

EHFALEY FREA+HHER B/ VA-B/ 70X %0,

_67_



7TV RECE R BEAS>SERA>AHEORBILBEREZLOT VY =BHO L ZARE . 1Z0C
RNR=P A NETNA I ETOLZVRESELHDL. WTFROBAE L, KEBEDE O HR N 2 55 %
M & Te.

AE B —BRIR BERAE A

BEGRIE ANV ANy RELXOAR W ERTREERODVERLE, 7L PBIXBT L NA

eI A2y FREEZRLEATHREOOLDIHNEA KEEA—-—THER) EBXBLRBRLILY

T, WIFNbRELDESTWVS., DNTHBERESEZHLE L THT S, AAEMITRERL

LEOANAETHDL., BEFEI YV LVaY, BHEEAmOH DL RWEY - MEREXK AL LTS

HEREEDRET L. ARAERR -ESRAOZEAERVNLLLZ LY. Z0E2, RB - RKBAZE

HoborENLAARRIRITEHE L TEEND.

£ e B O A a2 e

V. 3. 5 fEEAKOBELESH

V7 IR H O B 25 =R AE RE Y, S AFREHS OV oo b o LB B Y HE AL, F
EOTH LI N—TDEEREE R T LN TED., WTNLBRLHORRILL 5kmEL F T, 0K E
WHDITERE, NSV HDIEFaRT /T RETHAH

FRHIEROTR G BEEE I U COERMIERR A <. S REMEIC BV TG L WH T LL
BEZZL TS, L LR SEREEZ OB R L2 OHF IR b L~ T > T FITEL 7
5, LObRO LI ERIEHOE S, ThbbEhSmlFlcE<, R ~teno Tikie L 572

BEcdH 5.

FE REEARRE (318) WEtk 650-800m
A 7 500mfsT
BRGLILEINT 774 Mk 300mftiE

W KRARBEAE WE T —480m

EARTEER ISR AR Z OO RS —BE AT bi, £ Zafié LTRRIMLIER 2B &
LCW5A, Znbidbido &5 eftfakitoisc il sh s, T72bbRYSRIIMETIE, SR
DEFEMZEE ST TEET L0, 20 G OERILINTEN L VIERMEICH DL b T,
ZOFEIIRTETRTH D, £z, KABMBESEEIR—) C ZIC L 2BBETH 5723, £OMRMNIE
T, AN GERBE D AR 22 KBS 2 7 L Tafi LTS,

BRI R OBSITANTIEIE, BACHIZE T 2 E- OB EEO M 2 5 TH- T, HVlr
FUFIEIC LY, HHOMLRE ~ 7~ OBAMENRLCORG S D 2 & 2374, EgefERic >\ T
1, BB L9 ITEVEERCEN BT - THMRAECTZY, IWdAPCETE 2 2R L TA IV Pk
IRBET D73 E, BAFAREIC X D3R H T D L

V. 4 £l ok f T (Om)

[1]

AR IREF RS ONEF, 1963) O—BTh Y, FTbds JOALRBED AL - KAl X i

7) /NEp (1963) 3L OYER - /NP (1974) O=FIECH SR C. RBAETHE, UTEMOBZAORVE 1T, KRNI - TEit
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Welded tuff and air-fall pumice and ash of

Aso—-1 overlying on the weathered surface of

Takajomachi Pyroclastic Flow.
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BNDZOIFRO LD Z2EMICLS. 1) AT TR ZotlkiE, b - FF - GANCHEST, Aso-1H#
HUETOHIE M- CTH Y, KFEAHERI L3 <, B0, WaERE»o7. ZLT, 1RO AR
Wi Z AR DORARITID B, ks EHUIIALS, JES R Lic UNEF, 1965). Z D7Dk
A 7 NDKREE BB L 5T L, BEL TV, 2) OB H Lo BANSALE LT
L7, KRGFROFH O T XIRNIEL 34 L, Ho, G ETIEEN s oRENR L VO T
BRI BR T DI O DMERIRFEB L 725, 3) AL BIERIZHL S dv7z ks 6 MU BITERY s
WCHEN, ZOWTAHRDZENTED. 4)  KRROBEDBIGAHE)IZHEL TN D,

BN HIRE BELTND LWV o Th, TAUIMLOHEE L L TDOZ & ThHoT, kDR
ARRITHE TIEAR VIEMECH D, Z OHIBIIFTRRA R OTEBII A 8 U CRERTH Y, BUED X
O R FENTME DK Y A 7 VORI bk L TITOIL T2 B LV, Aso—4KFRFREIC & - THIfE & 1L
TREETT DL, ENLEFBIEOTXTOREVNIOWE L 1EE A ER CALBICH 722 L3 bh
5. ZOEIZ, 1OOKBFENEK LI BHIE, ROKRGROGIEE Tz, FHZREH & ROFERD
B LN HET 5, BIEE KTk GRS E OB A2 S o7, 6o T, ZREHELIZIRD K
WoilE, B LICE IR EHERI L7280 &, KB AR L2 LSBEWE Sy L iooinnd . ®RITE~5
EBY, ZOWESEIAMEENRD DR TR, Wk - MR EAORENE U < B 572 DI Efk
DEFNEZY, 2, LIRUITHHZROETBFORIEO K E blolz. ZORIEHIR TITA
HHBENRIIIIZHEE L TNDHOT, ZOHBCTORBEL, 2EORFE72THZ LML Wi
D HUIE D PRI AL .

ASO-4KPEROHIZ DA (106-3—) TS L 51T, KIS BHITIRAPGES — B2 A L - <
LTh, ROBIFLATE R CHANCTE S <, ZORRE CHATCRIEO B3R S 5. 7T TS
T, ZOEIICLTARBWVICEL OO =y MAEHR L TEHL L, o OErERE M
WRL TS (363 LOEIVIIAR 1)

ZOHIRIZB W TITONIHEADOR—Y U 72 Lo C, BB LA T RWEREIC S EiRofgRF
DEOEFEREL TWVD I ERHLMNTR -T2, 5§37, BRIZZNLDR—Y » ZHRK Z R
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KET L AR B4 EZ ]
o
m > Bl 8S BH
m (36—-8-9)
0- 1 E— i — =
v v O g 1| a =7
20(,Y,|4A 22| -|48 15 [ /3 =
v L~ | = a
. vy AT f/ N 33 - A .
A 88 |7 #: A - v | welded
A IV N = 26 [, "4 3¢ - - partially asti
A y =z . == ] partially | pyrociostio
. A A vov - = AA welde flow
B ~ 7. - 19| -_|3 - densely
IR EL Vvv -, 7 IH 32 - E welded
Y i
= 66 | v =] ~ ash
65 |— v v aa = A 4 2 [D:J {pumice, scoria) "
60— - v, —— ~ 0 AA breccid
- v 78 |[— ~ 4 H
= Vo - - Ala N lapilli tuff
= v -~ aol| A7 2 o
- = vov |- A A RN @ lava
a0 * N e = Aa a6 [ 1T
v - A o
- v v Al A A s b jr A gravel
5 3 - A A > A" A
o 2 A a 120 F-2 o 2 R sand
A s ~ v ! A A
100— ~L 24 |~ 4|30 =2 doml "
AA ~ A = _
A A ~ |
2 -
%0 a0 z8 Ly ey b |0
N v =X =
120— . - ==
33 _»7: 38 —=
1 2 ~ Al (28g)l~ ~ A A
w- 4[| A =
5 21 41T 32 35| - IM
v 12" " 28 V==
_ A B
160 3T 2/ T-
(170) ! a1
[V

FEI7H FEXEMES X RO R -y v/ R SHEEHERNEEREA T 5.
BE BO: AMARRBHETERE (MAeXS) (1970), Bl:miE - WEEFX < FE
FBD o IR AT (U L BEHEFT AR, KRAK), BS: KFHE(1970),
BH: E# (RAR)
tROBERBIVEBACRIZAHFOBEICLS.
Columnar sections of drill holes in and around the Taketa district. Drill sites are shown
in the geologic map.

BVTFSORE I VT T OBRIEDOMIBIZAs-AAFEROFTHEZ IR S Wb L EZ bR
5. LnL, AsoANMEHT 5 LIRNC, Aso-1225HAS0-3FE TOEME KA 27 itk > ThILT 7 1
FEENTW D ENCOWTH, BUEEBEOBE RN 2. Aso-17>HAS0-3F TORMEKY A 7 /L O
HHREITENZENEIOMPIZET H DT, FNENOY A I VT LIV T TR INZbD LT
ITIEEZRD. FOBE, BV A I NVOHRN LT T OWEIIFE KRR T 52 & &, Bk L
7o KO F AV O IR L BAEO VT T HUIBIZ S LD b d 2 Eovh, Aso-4LRNZ s I vT 7
Bdhotz T, ZHUIBIIEDO I NT THEORNMZH Y, KIZTEZINT ZIXLTIO I VT T2
FHHL, BELLENEERLTHEREINZLDOROTHA .

B FTRR KRR QMY F/2HEE N 72 b OMRRH A TRV, ZIVE TITAT b i AR KRR E &
VZN & B EMR OB & /a0, MCER L O K-Ar IR O B2 510K IR

Aso- UKFEIRITIRALAACE (0.43m.y. ) ZAEEAITE, TR LR 0EH LY. Aso-2, Aso-3itik
WO RFEIL L b ICHRME L MR (RE) EL 3D TNDR, Aso-4KIEROMED B AT, MR
EOFEBPIELNDTHA S, Aso-4KFFICITE L < OUCHIFER H Y, £D5H 1> (GaK-2212)
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B2 BS B3
—m
(o~ (280)—— (310) (210)—— (136)—
- ] px Tamarai- - —— | wd tf J Ag0
-] ds and Igowa _ Ty febase ) T4
T |wdrt ava T tas
10— — - weath —_wdtt px | Owatari
- Aso Aso-24 = Aso and | lova
- ash =
- — = -4
v v - = I ©°
20 — Yo von - i
V| w - 0o aravel
- Aso -
o = ds 5 o =q
v — lware | -1 RE)
Vv — o
30 — sl lap 1t — 3ole =
(thh) -
and i
=
Pre— =
40 — hb.ol.px Aso 40! T—
and
vole.
50 — 50

HIBH FTHBEEREOR—Y vy BRK. W e MMM U EHERETASER) B
FONFORARKERIZLS.
Columnar sections of drill holes in the Taketa district. Drill sites are shown in the geologic map.

13>43,000B. P. Y. %739, ML HEBEBAEN S Tldiens, MCHIFEDRIUIIT W EE
WXL T, ETH- THEIEDRSE (modern carbon) DIRAD -2 28R RKE NI L &, kR
DB 72 B AR 2 R IR 2 L RS 2B R 5 L, HWHIFEO S AEOFERITEN
bOLEALND. Eie, Aso-AKFEAETE D BUTRN (Gak-2267) 1332, 300B.P. Y. L0 b,
b D, Aso-4KFEOMEIHERIT A TELY blvoThA 5.

B KRN ILE LWVMRRRBRS ® 5. BITEDASO- 4K OR B & & KAt AN AR L 72 #ifg 23
PTng (16— M) &b, FREHBRbAs-4 KPR I ABIEE TLRKIZET5 &,
Aso- L KRR DOMEHIT10-20 TR & 70 5. T DH%AS0-2, -3BLBENS DB OEMEKY A 27 VDTF
BERET, 25, 4TFLD BURNCASO LR IEH L, Z AL LAREEILE £ Chl&F LT 7 N Dok
K EREDTEE N TN D,

BRE PR L O OB ORETRE DL DEAIE, FMEZ IS O ITHCE £ COMMEIHID
2%, ZDH L, Aso-LKRERITHATECE, Aso-1EAso-2 & OB OEETITE— PHORLE, Aso
=2V A 7 VL ASO-3Y A v & OMEHIITIE — ORI LSRRGS, Aso-4 kLD
WA APIARIEY LA ADIATRECE E DR D, B KRR O/NE KA 7 M S a X
INFETHLNTWAIRY IIEAECE TH D, Zofis, L0 EILOREA TEHIRLH 2 IX L LA E O
LODHDHARMEN D D, — KN ST, 1KY A 7 VT, OIS L7a a1 E g,
BHID b OPEMITET D35 5.

INOOERIE, BEEZBUT, BHODIRVERNRL. BaRO—HE, Aso-3C, Aso4BD—
e SIS E D208 Y% H D WIEENU EO OB H 503, EOMIZT X TI0%LLFTHY, Aso-
28 L UAS0-3B DA AT BB A 12V (BE11R) .

13) BIEEA LT 7 FERIO M S, Aso4 1 7 VRBIOE M E LT, EEZILED R 2 ) 7RSS (L, 1976).
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KIEDBREEREHMIIRRADHTHY, fAsk - Y RAFR. BEmkE LERIESMm & LT
A - AR EDBEONPAGAAERDD. ARAITEEANAGTHY, Aso-4H A 7 LDELD I
& EA, Aso-1LAEAso-4H A 7 VIE F O THEM £ TOT X Cx@mLANAITE ENT, Hao
BTHD. BAMRIE, ANGZEERVED TIREREN - LBEAONT 28R, ANGEETE
FCIHEREREA DL p, ZRICDROEERAZMED . DAL AR, ZEEMORIEZR LS IITHE
2, ZOMOFE—PHERIZIZE XL LT, FENLD.

IRETIARINICEADFESHOS B, HigHESAO b O L ED T, REMR2UEOSHTEE H
12RITRT. FRITR LIZEA OMAITAT (1976) 1Y OSBICIEIENE>TWD 23, FMEEICLD &

FI0FK  PIERKRETTICBGR U MC ks & O K-Ar (RHIGEME
Absolute-age data by *C and K-Ar method related with Aso Pyroclastic Flows

FUNE: SR % W &5 fii - X ik
g B.P.Y. GaK~ ‘
Aso—4 KWW & 5 Bk
A 21, 000—22, 000 £ e To kLK <&%E ﬁ) | ETH - #r#E(1976)
é)f;%%%kﬁ%ﬁﬂ T 7
B 30, 60013, 000 283 | k=®u—n(BEEE) Kigoshi et al (1964)
C >32, 300 2267 | BRE ARedE (U Kal) A1z 5 (1970)
Aso—4 KT
D 96,4001, 100 478 — 513 2 (1965)
E 929,100+ 400 1588 i
F >31, 000 273 Kigoshi et al (1964)
G 32,600 73> 200 282 | A& LE(=Aso4) Kigoshi et al (1964)
H 33, 1ooff” Lo 554 — g e
I 35,100 900 1597 %
J 39,400 "2 190 4989 %
K ~43, 000 2212 #
Aso-3 KW
L 93,0004 750 480 —f1E H
M >31, 500 2210 o
N >41, 800 2211 #
Aso-2 ok fi i
o 20,100+ 600 479 — 1 D
P 85,600 "3 500 553 %
)
Q >89, 800 1587 5
(Aso—-1 X i)
K-Ar m.y.
Aso-L KWW BEbN 5 Ak
R 0.434-0. 02 KB 0 Fe M o /8 (1970)
S 0.84-0.03 B FRE o /R (1970)

14) NS (1976) KILROVUKILE, %20, 283p., =ddE, H, 021 (p. 228) 12k5.
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HI0K (0o &)

= 2 ;A H \ (5FHo LB KE) Eh
D 64TD165B AL 8RR (FrE) ATEMTETFSONRES
E 67TD368-1 RALRE % (FrE) KSEVMHETEBEES O/ DMEAS
H 64TD180B R AH (FrE) RABTHTE MEES
I 671TD472-1 R (PrH) REREFNEBEFTL£ET, R&F 2EFRBEHEEL
J 72MF80* piedte | () AERR ERRANERITEE £ A
K 68YH30 AL B g (NFFE) FEARRFH G, Ptk iH
L 64AS590 £ AL ft (FIREIL) MEABRMBRR—0oEHEER, HES
M 67AS330-1 B AL B iR (FMERL) FEARFEBEHRITIRNOER, »ALF7HE~DE
N | 68AS90 wicss | (PIERWL) LeRT
o 64AS72-1 B AL 8 (FI&R L) FERBRPERE—OEERL, SEhH (U =—
P 64AS86 P & e (FTERIL) FERRFERE —D EMEER, EESTS
Q | 67AS72C Ric#® | (ML) OrmU
R 64AS70 £ | (FTERL) REARMBB—0ENELFOR, 247 7 R~OHE
S 61AS19 £ &1 (FERIL) RARMEBB-oENETALOBET, EHHF 2655
* I BRI
K PIEEKLEL LT 7 BEMOGEHHK  fnormizgoger sk
Modal composition of pre-caldera rocks of Asc Volcano.
(Numbers are the same as those in the Table 12.)
A3| Bl | B2 CR| C5| DI D5|D6*| B3 E4| F3|F5e
B A | : Phenocryst
2 E & | 5.5 28.3 4.4 0.8 2.8 5.7; 0.2 16.3| 7.7 4.4 8.4 14.1! Plagioclase
mabaE | — | 28— — |— l—  — 01— |— | — | 01 Olivine
wEEE | 1.0 47 04— @ 04 04— | 1.3 — | — | 0.1 0.8 Augite
E R E R 0.5 0.4 0.4 — 0.2 0.2& — 0.4/ 0.6 0.5 0.5 1.1 Hypersthene
# B E — ' —|—|— —|=—|—|— |- 1.2/ 0.8 3.6/ Hornblende
% g1 0.5 0.9 0.3 O.l} 0.4 0.51 — 0.9 0.3 0.7/ 0.4/ 1.4| Iron ore
% K H| 0l — | — | — | = 0.1 — | — | — | — | — 0. 1 Apatite
(BB E) |(7.6)(37. 1)(5.5) (0.9) (3.8) (6. 9)) (0. 2)19. (8. 6)/ (6. 8) (10. 2)(21. 2) (Tot. phenocr)
o 3 | 92.4] 62.9 94.5 99.1} 96.2 92.0} 99.7) 81.0, 91.4| 93. 2/ 89. 8| 78. 8/ Groundmass
= Hl— | — |— ‘— — 1.+ 0.1 — | — ! — | — | — ! Lithic fragment

* D6 &EL 4 HOREEEOSIEDTH
= Lipman (1967) Table 5 7> & O&-EE

C8 - D6ITHLZIIE L 72, £72B2+-CR«Cl-C7 - D5 F5O%AE, @iEK10-200FHETH D
2, JVAQMI0LL ET, 230, Or>AnTH A ORMETIEIRERZOHEIRIZAD, @A TE .
U FOEFERL, ZNLOEABRAAREOEFEDOH NI TAH Y KBS TELLTAAY, &<
IZK,0, ICEATWND Z LICHRT D, AETITEAREOMRELOEMEEE 2T, C8-D6% b
O, PHEEREREZIEE LS LTS, £, BRROBEADI L, Aso-122bAs0-3F T ([FF
DA-D) OiAIFAso-4 (E+F) OELITHRTK,0/Na,OnmE <, 200D EERT. &
13RIZASO- 172 HAS0-3F T & Aso-4 & 2 CEMLFM M E L& R T
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B3k FIERKILE D VT B O FREREAL

Average chemical variation of pre-caldera rocks of Aso Volcano.

Aso-1,2,3 Aso—4

I } 2 i 3 4 | s 6 | 7
D.L (range) | 40—50 = 50—60 | 60—70 | 70—80 '@ 80—90 | 70—80 | 80—90
No. of Analyses [ T R 7 . 5 t 10
SiO, 54. 80 57.05 |  60.51 65. 19 67. 65 63. 87 68. 32
TiO, 0.87 1.0l L15 0.88 0.76 0.80 0.57
ALO, 17.55 18.85 | 16.35 16. 23 15. 85 17.07 16.09
Fe,O, 3.12 3.38 | 3.00 1.73 1.58 1. 63 1.17
FeO 5.45 4.22 | 4.2 3.02 1.94 2.61 1.57
MnO 0.15 0.12 | 0.15 0.11 0.11 0.12 0.11
MgO 4.45 2.44 | 1.96 1.09 0.75 1.75 0.92
CaO 8.58 6. 60 4.54 2.89 2.25 3.51 2.11
Na,O : 3.02 3.39 3.84 4.04 4.09 4.67 4.72
K,O 1.79 2. 66 3.78 4.57 4.88 3.58 4.20
P,O, 0.22 0.28 0. 46 0.25 0. 14 0.39 0.22
D. 1. 41.9 53.5 66. 2 77.0 82.5 73.6 83.7
C.I. 29. 1 18. 1 17.6 10.4 | 7.1 11.5 6.8

D.1.: Differentiaation Index, C.I.: Color Index.

0 10km

H3IH Aso-l KO H (7 S0®A) LIEE (m). FMAOKFRLA—Y v & 5.
TRBITHEOBBOTHETT.

Distribution (shaded area) and thickness in meters of Aso—1 Pyroclastic Flow. Dashed area repre-
sents exposure of underlying beds.

VI. 2. 1 Aso-1 KEFE (A)

Z¥F - 91 Aso- LKEERIZMTHER KL ORI OMEHH TH 5. BT 7 ORF L OFILkRICER: LT
L, FRE % FEAITB TS, N (1965) OAso- 11ch7=5. ABIEOHE T, 1HEHo
KA KB 11 BRI - FRE) 1 72 & OWTR DI OB L, ROFICE A A 2 &<, Z02dndt
BT IETH BTN SO THS.
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w12k FERKGE L LT 7B OLFAK

C4

65.85
0.81
16.65
1.86
2.97
0.14
0.80
2.48
3.66
4.62
0.16
100.00

19.53

1.50
27.30
30.97
11.26

4.83

(1.99)

(2.84)
2.70

1.54
0.37
90.56
9.44

77.80

5.83
33.84
60.33

5.48
0.57

C5

65.82
1.03
15.69
1.97
2.69
0.12
0.74
2.52
3.79
5.45
0.18
100.00

16.44

32.21
32.07
9.70
1.34
(0.68)
(0.33)
(0.33)
3.01
(1.51)
(1.50)
2.86

1.96
0.42
90.42
9.59

80.71

5.12
30.90
63.98

0.73
0.01

100.00 100.30 100.09

A3 A5 Bl B2 CR Cl1

$i0, 66.11 67.83 54.80 61.58 60.97 61.43

TiO, 090 0.65 0.87 1.00 1.09 1.16

AlO, 15.95 16.12 17.55 1640 16.52 16.59

Fe,O4 1.87 369 312 297 315 282

FeO 260 072 545 383 379 443

MnO 0.10 0.11 0.15 0.14 0.15 0.16

MgO 093 071 445 1.61 1.72 1.69

CaO 276 2.18 8.58 432 420 4.03

Na,O 3.74 3.1 3.02 384 405 3.66

KO 484 4.75 1.79 397 391 3.55

P,O; 020 0.13 022 034 045 048

Total 100.00 100.00 100.00 100.00 100.00 100.00

/ ~h Norm

Q 18.22 2620 574 1264 11.41 1485

C 0.02 221 0.55

or 28.60 28.07 10.58 2346 23.11 20.98

ab 31.65 26.32 25.55 3249 34.27 30.97

an 12.39 9.97 29.04 15.79 15.35 16.86

Di 9.82 2381 2.07
(wo) (5.05) (1.43) (1.06)

(en) (3.05) (0.77) (0.61)
(fs) (1.72) (0.61) (0.40)

Hy 4.25 1.77 1259 582 6.10 840
(en) (2.32) (1.77) (8.04) (3.24) (3.67) (4.21)
(fs) (1.93) (4.55) (2.58) (2.43) (4.19)

mt 2.71 0.80 4.52 4.31 4.57 4.09

hm 3.14

il 1.71 1.23 1.65 190 2.07 2.20

ap 046 030 0.15- 0.79 1.04 1.11

Salic tot. 90.87 92.76 70.91 84.38 84.14 84.20

Femic tot. 9.13 7.24 29.09 1562 15.86 15.80

(= Col. Ind)

D.I. 78.47 80.58 41.87 6859 68.79 66.80

(= Q+or+ab)

MgO 6.74 5.63 2540 10.11 10.55 10.65

Tot. FeO 31.05 32.04 47.14 4084 40.63 4391

Na;O+K,O  62.21 6233 2746 49.05 48.82 4544

oo HO ¢« 4# H;O and total of the original analyses.

H, O+ 0.29 477 047 1.08 0.45 348

H,O0— 0.01 065 0.18 030 035 0.77

Total 99.93 100.12 100.04 100.31 100.11

Analyst EO. EO. EO. EO. EO. EO.

E. O.: k&%, E. Oumort. H. K. : R —, H. Kurasawa.

E.O.

E.O.

Cc7

59.81
1.19
15.91
343
4.44
0.14
2.29
5.18
3.79
3.31
0.51
100.00

11.62

19.56
32.07
16.62
4.69
(2.40)
(1.40)
(0.89)
7.04
(4.31)
2.73)
4.97

2.26
1.18
79.87
20.13

63.25

13.54
44.49
41.97

0.32
0.60
100.27
T.O.

T. O.: X#%HF» T. Oumori.

Rt kic % 5 b0 (CR, F5) DA+~ THRBE

Chemical composition of pre-caldera rocks of Aso Volcano

RS MR, AEBV-EEM  Major oxides, recalculated without H,O.

Cc8

57.84
1.18
16.92
3.38
5.06
0.14
2.65
5.66
3.85
3.04
0.28
100.00

7.70

17.96
32.58
19.91
5.19
(2.65)
(1.47)
(1.07)
8.87
(5.13)
(3.74)
4.90

2.24
0.65
78.15
21.85

58.24

15.02
45.92
39.06

0.54
0.34
99.77
H.K.

C9

57.32
0.90
19.86
3.76
3.49
0.10
2.22
6.72
2.83
2.53
0.27
100.00

13.32

0.89
14.95
23.95
31.57

7.53

(5.33)

(2.00)
5.45

1.71
0.63
84.68
15.32

52.21

15.36
47.56
37.08

2.22
0.29

Dl

68.50
0.66
15.58
1.00

- 2.08
0.11
0.71
2.13
4.46
4.67
0.10
100.00

18.65

27.60
37.74
8.70
1.01
(0.51)
(0.23)
0.27)
3.37
(1.54)
(1.83)
1.45

1.25
0.23
92.68
7.32

83.98

5.54
23.24
71.22

1.03
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100.03 100.30

E.O.
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D3

68.32
0.65
16.02
2.15
1.06
0.11
0.78
2.11
3.88
4.78
0.14
100.00

22.17
0.96
28.25
32.83
9.55

1.94
(1.94)

1.89
0.85
1.23
0.32
93.76
6.24

83.25

6.27
24.08
69.64

3.42
0.37
100.03
E.O.

D5

63.27
1.01
16.15
1.89
3.52
0.11
1.78
3.72
4.51
3.82
0.26
100.00

11.93

22.57
38.16
12.54
3.46
(1.76)
(0.95)
(0.75)
6.08
(3.39)
(2.69)
2.74

1.92
0.60
85.21
14.79

72.67

11.38
34.14
54.48

0.62
0.58
100.02
H.K.

D6

56.00
0.96
19.78
2.99
4.12
0.13
2.44
7.41
3.48
2.40
0.29
100.00

6.95

14.18
29.45
31.26
2.93
(1.50)
(0.88)
(0.55)
8.40
(5.19)
(3.21)
4.34

1.82
0.67
81.84
18.16

50.57

16.13
45.01
38.86

1.04
0.04
100.05
E.O.

El

70.00
0.48
15.56
0.31
1.58
0.14
0.92
1.24
4.79
4.73
0.25
100.00

19.75
0.90
27.95
40.53
4.52

4.40

(2.29)
@.11)
0.45

0.91
0.58
93.66
6.34

88.23

7.48
15.11
77.41

3.63
0.51
99.86
H.K.

E3

69.26
0.53
14.94
0.34
2.02
0.07
0.98
1.84
4.95
4.60
0.45
100.00

17.77

27.18
41.89
4.96
1.02
(0.51)
(0.24)
(0.27)
4.62
(2.20)
(2.42)
0.49

1.01
1.04
91.80
8.18

86.84

7.62
18.09
74.28

1.70
0.34
99.63
H.K.

E4

68.82
0.50
16.86
1.23
1.43
0.13
0.68
1.98
4.21
4.05
0.11
100.00

23.42
2.21
23.93
35.62
9.10

2.72

(1.69)

(1.03)
1.78

0.95
0.25
94.29
5.71

82.98

5.93
22.10
71.97

3.92
0.41
100.08
E.O.

E5

68.46
0.54
16.40
1.74
1.44
0.13
0.78
2.26
4.28
3.88
0.09
100.00

22.71

1.27
22.93
36.22
10.62

2.50
(1.94)
(0.56)
2.52

1.03
0.21
93.75
6.26

81.86

6.53
25.16
68.31

3.29
0.30
100.08
E.O.

F3

67.34
0.60
16.20
1.29
1.73
0.10
1.09
2.31
4.87
4.12
0.35
100.00

17.06
0.37
24.35
41.21
9.17

4.02

@.71)

(1.31)
1.87

1.14
0.81
92.16
7.84

82.68

8.40
22.29
69.31

0.71
0.57
99.58
H.K.

F5

63.87
0.80
17.07
1.63
2.61
0.12
1.75
3.51
4.67
3.58
0.39
100.00

12.91

0.06
21.16
39.52
14.87

6.71
(4.36)
(2.35)
2.36

1.52
0.90
88.51
11.49

73.58

12.43
28.96
58.61

0.75
0.65
99.94
H.K.
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Aso-1 KRS
A3 Pyroxene rhyolite, essential block in welded tuff of Aso-1, 64AS8611.
WEIR, EES756, FERH620m (PR .*
A5 Vitric ash of pyroxene rhyolite, non-welded base of Aso—1 Pyroclastic Flow, 68TD566A1.
SRAETHAERES 7Y FAD (FH).
Aso-1 } Aso-2 *O0EA
Bl Hypersthene-bearing olivine-augite andesite, Matoishi Lava, 68WF121A1. RbA< J2 = B¢ P 2%
BTRYEILTE D 7 V5 7 8, HEE820m (Fih).
B2 Pyroxene-bearing andesite, Tamaraigawa Lava, 67TD469. k4 RArETHEEILE, K&)NA
KFhy A MARE (FrHE).
Aso-2 ¥ A 7 nOWEHE
CR Pyroxene-bearing andesite, Aso-2R Pyroclastic Flow (secondary flowed), 67WF80G. i
RMELAEATIE, BRI () ONEF - @, 1974)
Cl Pyroxene-bearing andesite, scoria of Aso-2V Scoria Fall, 68AS67A. fEA IR &l — > EBT
ZiRIAH, |FH640m (FIFRL).
C4 Pyroxene rhyolite, pumice of Aso—2TL Pumice Fall, 68TD588TL.

BetchEss (FYH)-

C5 Pyroxene-bearing rhyolite, essential lens in welded tuff of Aso-2A, 64AS8611.
—OEIEER, EiES75E, Hm640m (FIERL).

C7 Aphyric andesite, bomb-form essential block in Aso-2B Pyroclastic Flow, 64AS89A.
MR — O EETRER, EESTHE, HER730m (Fgl).

C8 Aphyric andesite, bomb-form essential block in Aso-2B Pyroclastic Flow, 61AS825. it
C7 LFUL.

C9 Andesite, scoria of Aso-2T Scoria Fall, 64AS89F. iz C7 R L.

Aso-3 A 7 VO

HEA R Real — O BT

X

KERMETTEEFE

HEAIRPTREED

feA R

D1 Pyroxene-bearing rhyolite, essential lens in welded tuff of Aso-3A, 64TM2.  HEA RPIEEREH
#FETHA, EEG (FBR).
D3 Pyroxene rhyolite, pumice in Aso-3A Pyroclastic Flow, 67TD425A. KSBAHETEARERE

600m (47H).

D5 Aphyric andesite, essential block in Aso-3B Pyroclastic Flow, 61TD12B. X453 JR¥TH ik I un
MY, Aty s LRfER (TH).

D6 Pyroxene andesite, bomb-form essential block in Aso-3C Pyroclastic Flow, 61AS22B. REAR
FIZRRE— D BATEER, EilORE200m, HEH780m (FI#RL).

Aso4 kFEH

El Vitric ash of hypersthene rhyolite, non-welded base of Aso—4A Pyroclastic Flow, 611K 126A2.
REYBAERA BT _EORES00m (KA

E3 Hypersthene rhyolite, essential lens in welded tuff of Aso—4A, 61ME67D. KB KEELKH
RT&EOK | km, FHJilHR (ZE).

E4 Hypersthene-hornblende rhyolite, white-colored pumice in Aso—4A Pyroclastic Flow, 68ME
501A3. RO RAEFEHIFEOILEI0m (ZEHT).

E5 Hypersthene-hornblende rhyolite, dark brown-colored pumice in Aso—4A Pyroclastic Flow,
68MES01B5. EEH E4 XRIL.

F3 Augite-bearing hypersthene-hornblende rhyolite, essential lens in welded tuff of Aso—4B,
61TDI6Bl. k&4 RFTAHF L, EHSTHE (FH).

F5 Olivine-bearing pyroxene-hornblende andesite, essential lens in welded tuff of Aso—4B,

61AS23A3. fERRFIZE— O EET SRR, EHSTHH, EE780m (F#L) [Lipman, 1967].
* () Wi 1/5 FHEERA.
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40K Aso-l o F- Wi, FTHGHEEZS 7 7 FAO.
Columnar section of thin Aso~1 at Taketa city.
B XiEHISALFER ORI e &, PR & TIXS Tk A, W Ui tho —5Cik
JEIERT APt & (73— 3E361K), BMEHs b e, Jog ot (79— 838K MB2) T FsL
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H41X F40KITF C
Same as the Fig. 40.

BE VAT 7 RGNS ARKIFEHIEIZ 2T To, SR EBE L 2 H39RKITRT. ZOHIRNT
1%, Aso-LAKRHfEIE, BHEZRVCIEENEHL TOARVWDOT, mRENZBEEE, WAT TUIMNE
FTRTHRMEOBRNC L D, £, ORI R VEIFZZTTRY, YHPIORBEITIEE A SRTTF
SNTWRVWOT, BUEHESN DRI ITEWOES L0 b, BRI HHND LY, AR
P95 DA BE AT DR, T0mdb 2 WIEENLL EH D, ROVTETANL TRICH 20 &R
LTS, UL, ZOKBRBEARO72 0 BIROKREVHITEZERFTGHEE L7 & Bbh
5.

B AsO- HTHEERICHOCETELGER DY, Z0 RICKPEREND 5. KPTRHERY O KER /3135
KEREL TS, AO-IDIENBRH L TEY, o TEIICHHE TRABNPBIEZETE 501, KK
IEHIE I AT O TH D, £ TlE, BHL TV DEERRITIFE A ESRIER L TEY,
D LD D kFFRITES (1-2m), 230, BWENSE R FIN->TIHICH 22 GEIVHER ).
VIRTHHEOEFETH, AEDEMED X S ITHIRICEL T2 b OIXEENRSMEL L > THEER B
BH L TR, AHELHEOBIE OIS & IE0RRRD. 20X 9 USRS A DR & B TR
RELSHB LI TH Y, MENTH LT, #HEMA ETICHR T 2503 KFROREI bz
5.

Py T D ASO- T OWNBIE O 1 #12 LLFIRT (G540 - 41K) . FhE (2 2 CIRERRT KFT)
DAL LIZE S60cmd A —FHIKA GO TEAE (A) 235V, O LIZK-10emDE s D H—HkHE
EOWRAYE LY DR & BADIROIK & 73 2 ARG FH-EN 72 EIE (B) 238 T, Z 0 LIZKFPETEOAR



EROL. ZIUTRBED, 23720 OGO LVHIKLT 7 A KK TH Y, TEEIOecmiZh 747 L
TEIREREDIR (C) TH Y, ZD LA SREOF ERIMICERET 2 (D). BRHEEKEIIES IMRETHY,
TERIB BT, FEIIRE—RBREERETS. FTRETHY, BED, HOHNTROREREEZ L E
FIMERHELTWD. EFICEA—BEOT 7 AERE L AP ESDR, ABEHRRIEEDLD T
FNTHD.

FRLAT Z A KPR P ITIREAREES (C) 36 L USRS (D) 1@ U T, OROMWRRA - AEA 22 <&t
WAROWEEN 3 — 4TS EN, BB L THIDI20, FEEOBTEARE (A) hOEEKs (D) £ T, —/
BB LT[ R A nsilifi L TV Bt h iz b, LasL, (C) - (D) D4y T, BWEOHE TRy b b
EORIIIHFEHILIC—TFEET, ZNUOOHBITAEO Z<HENWTrn—a=y b THD LEDbNRD.
BIADIRAF NI BEPIR O TN D2 DITHEER Z S 13bh B0, ARROKLK (B) b KD
—EBN B FALIR .

ARG BEDCE R I O TRE — R D A ITAS- LORIG IR TH - T, Aso- LABHRA 7 — 2 RD
FULKILIRHIC R T 5 & XICh, ZORREDOEFIOH S DL 3 Ef L CAs-1DEHELZRD L Z &
MTED. ORIV BRIEHIRO A T2 <, ZEHMOA-1DORFEEZBE CROOLND.

X MG PR R0 TR DV 72 &, KR O E S BEmEL EOWITE ClE, 2RI L, BEK

IR E ORI, ABELV U ABIOAEA 2 ETe. KRB L RITNE, PO ERZIR,
EEIZRIsemU Lo b Db EEND. JEVWIE OEREEKE TN AT 7 AL TnD Z ERnEL, %
DE O T IXERAIT L ITEEV.

BEA RO TR BEICE 63TDBLA
PEML : FTETTEERIB S 7Yy R GBIV 1 2 8)
BEGh O RHRA - WIREES - SRAREEG - BREL
MEAEAERILI%BUTT, MARETALY R0 0. HETIELA LT XTHEMMT
HY, BEVWMSA TR,
WH : R ON T AT RRE S ZED. TNLICEIRELLEZE 2 27 v 7 #
WrRY. A7 ARYEBABNTHS. Thic. REALLEZEANZET. &0.5mm
LT OL\E DA A 28 % & 5, T oI EREEKLEHO b O 5 L.

BEATACEEE RS 64TD116
PEML : Py T AERE R 0. 1 km R TE HA
BEdh AR - HimiE A - SREREE A - SRR
FEE MR IT ERE63TDOIAICEI TV A DY, LMK OB AT L X2 &, MR FEl
L7z a7 TRAT 4 v 7HMBETHLN. BT 7 ADTD A7 A i @wasr L,
WP RERTEAE L, ZOATBIEOORHMRIZ R > TWD . K - A B O JE B
Bz, MWwARZy bRZEZR L CTHERBEYSBHLTWS.

VI. 2. 2 As0-1EAO2EDREDET KB
Aso- 1A Z LD T, Aso-29A 7 /LETOMIZ, KK - BRZMEH LT, Afisiick T, HE
MEEDFEBR D72, = OHRWIE, HALFEEO K - B 21O NGO 205 % O



HIp DT, HEBIZIZAs0-2L Aso-3& DD Tk & —HfFEL TRELTHD. E2Aso-3kik
RASASO- LKA « A T K2 ED, Aso-2L 0 b FMLOBEDOHIEZE S HaiE, £hb L Aso-3
L DM DT kO FiBIZAso-2% A 7 VL0 b URIOIET OEM ThH 5723, T DOHA bAso-2&
As0-3 & DRI DR T KIS D TRAETICHR L TH 5.

AHEFEMIIRIB BN EF LBk L, #Ef, HEL72kKThY, Af, fhib LAk aix
Sz Lbdhb.

HURAL PGS, SO CIIESIMD Y, R TFEMIC I EOR b LR AERH Y, Zhnbd L,
As02B AR DN A £ CIC3BORILLER S 5. VTHTEOTHER 7 70 B (98—
55[X) TIZEESAmLL EH 0, @i LB &2 1T S 6.

VI 2. 3 ERIIEE (AD

B ZOWEITBEROD VA ZIIEEETHY, Aso-lEAso2E OFEOBHEICH D, EXR
RO B ERTHOLE TE, ZOALORIN, ZOROMAINA:, KAIIOHH A5
AAHEETO, WTFILHIHKE OATELT 5 (F42K).

ZOEBIANT TRIEBEL L TRV, LasL, OB IRWELFHIC D72 > TAso-1 & Aso-
2LICHTH L 2L L, ZOBEEDEMBANT ZAEOR A EICEE T HAs0-1 L Aso-2L D
FRIOEER, Aso20 X0 Y T HAs0-2R UNEF « 537, 1974) L XL BTV AZ LD A
T, ZOWADPFRRKLICEGR LA ThD 2 LITEETH L. BEOINLVT 7 HIRIC Z DA DT
FEANHLNIRNDT, BHOE, DBEOIALT 7LD IMI GRID ([CHo7Dh, HDHWVIE, 2)
ZDOWHEOTFBERINT T HiE O, BUEFIK O EORFFHIZL > TELALTWAEINTH D00, O
W E BITETERW. AR (F42) ITREND LI, 2)DEIITEZDZ L HLRIARERE
AT/

o} 10km

BE2E ERNEHONA(T I0BH). LG IOBBOFELE - EAED b h it R
R TREIE, THBOMRAIHEFT.
Distribution (shaded area) of Tamaraigawa Lava Flow. (Cross with 0 marks the drill site where
this lava flow was not distributed. Dashed area represents exposure of underlying beds.
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B BHEAHRES OHZBROENTWD DT, HEERB L O FMERAZEL LD 001, RE)ING
WOBEAB LTSI O 2 I OATH Y, TOMmHA & b Aso- LI O EHE K A & o> T
D, FEMHETERICKST 28 #E T, WIRICENT 2 Z0BRENBEELZIRD, IRSIMTInEE
X, JBEZ6.5mOE(LKILIKEZ XS AT, ZO FNITAso- 1 DIFFEREIK S TH > 7=,

A DAso-1 & Aso-2 & DDl N KO E DI & 7= 2 DEWHETIERW D, RO L
7, BAOXHEME T, Zows s EfLOAso-2BA 2 Y Tk & ORICIZE S F70emo JEAL k1L K
BEILOHTH-DT, EBROTHNOXKUROES EHHOETEZD L, ZOEHITAs 1L
Aso2DM D EFiCIZEENDH Z LTk b.

BE ES3S-1mEEToHs. LILAEEE L TIHBMES N, @OMERTH Y 28 5 Hm
HILTWAHIRY TIOkmEL BER L THY, 2RV IEKEOEER CTh o7z & Bbivd.

FH ZORSITEECABME, RBICZALEOAT Y TREE LD, B-IKAT, BTHD. b
HOPRABEA L, FIUCE SOMMEBEOM AN L 25T, —RIEINE WD, B, MRT
AIBEGLEANE <, KE, B TRMBEDOmVERIT, WEZELSRETRONDATHD. B
BREDA Y TAREILEHD S AL SN2 5 ERHLER W OEREE C L < Blssh b

HAZZ s 67TD469

PEHD VT TANEE, KB K S A b AR T R

LK - SiO, : 61.58% (82— #12KB2)

BES : ALE A - BBMA - SEHEE - 0E (GHO5%)
BERITRER, HET, BLESEESDHS. IS, BESATRRUAAFEZ LS, T
EEATD, BRERLOMELAEZ SRS I

G BER - WMEG - TABVER - 27U A MATA b R - BRBKSL - T2 LR
MR OE % 7 o7 4y 7 kT, REA - WA OEREEGITH < RIS 5. @H oW &
DLRRHREL DS NN, REAAR Sy FRICEET 5.

VI. 2. 4 As0-2Y4 9V ILOEHN

Aso-2H A 7 VOTEBNIHMETH 725 L, ZTOFELICITRAZ RN VRS TW S, 7TH
B LA N LS X ASo-2B K i, Aso—2TRE T A=V T8, Aso2TLIE FRAEASMTD. Zhbd
PTa=y he, ZRETOEoTNDAS0 2V A 7 VEEOE Y E ORI TOLRBY Th D
(5343K) .

Aso—2H A 7 VOO TR, FLOAso-2A, ELDAs02B, D2 ODKBETHY, S I

Aso Calderq
W-tlonk W-wall € - wall E - tlank Taketa

27
— Aso— 28
3R ASO - 2A '?—'
Ulav 2TL

%43 Aso-2 44 7 MEHYPOFHF T 2= v b OB
Schematic relation between subunits of the Aso-2 eruption cycle.
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BEANT T OVERER L OWEMIARAIZ1ZAs2A L 0 b TS, ZRIEIEREIK S Aso-2R (NEF -
W, 1974) BOAAT5H. T T HREEZIE, Aso-2A0 FALIZHEWE TR TEAso-2VAaH Y, /-
As0-2BD FATICIFEWE T A2 Y TEAs-2TA 5. Aso-2A « 2BAKIEFIE A NT T HEN Him S D
LW 72D, & < ITASO-2A KIRRIL 2T #AL L CARRIEHINICITZEL T b7, E7-Aso
— 2B AR XX HUE D P E TS AT 5. Aso2TRE N R 22 U 7 I3 IR 71213 Aso-2B kit &
Vb TTHAML, MTHEEHBATIC S0 L TWDR, £ 2 CTlEAs0-2TOE FICAGBOBE TR
JEASO2TLA H 5. ZOEAIEIE, BTA=YT7E QT) LSt L OBRIIII S TRnas, Aso—2AK
PRt 5, Aso-24 A1 2 L OO D—>TH 5 5 L.

ARE CTAso-2 ki (A,) L LTBAIN TS b DOIZAS-2B AL THD. Aso-2THE A =
U 7JEE, K ETIEAS0-2 L Aso-3HIDRE NP (Ayy) IC—FESHL TV D, Aso-2TLEE NiEAEIT
H<, ICIERBCE A2V, HIEAs-2TICE R > TV D

Aso-2BKRRTR (AL)

A o B - BE  RARRIZNEE (1965) 0, WT TRERHRO “Aso-1l” O EEERIZH T
5. ZOXIEFIIARKMEO VEHIR D, KB E 1L COFGHEN - R - (L1 72 & DOE] ) DI
T ICHEH L, ZORMBITERDOFER2. 5SkmiZd 5. Aso-2B K IL 5341 O % HiCAso-1 kAL
D, BEVEIERNEEEE > TVA. DB L ORI ZHURNTRT.

B Aso2BRIRIZA 2 TR TH Y, 23U TEAUKOEEPILAEOREER L 5 T
ZOMIEHIRN T, AE - BILE b oRIZBRATH D, —RITHNT O FEBITHIRLK (LK DA G2,
BORZVEBIIWE O LEIcES . R EFREORRLEWEE T, EEH20mo 5 b FE1omidss
VAR U CIRIEWVHRIREIEEZ £ C T D, RIBEN O TR L Cuhengy, —iICHEL LE o7k
U5, REAIT, S, <AL Y 7T AT HE~0.94), SBICTAT LI

DRALDFFNIRFE O EAFRKI IR OMEZ O LAZWV. 1FE AT RTOEIE, #%

0 10km

8
30 A N
a1 - 5
@0
{40) -
;'l
@, 5 905
5
x 15
(12)
X
(28}

WX Aso-2 KOS H LEE (m).

Distribution and thickness in meters of Aso—2 Pyroclastic Flow.
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L. 2mm2)» & 2cmPREE DK 1@ D BB AL FHEIIC S <, ZRONEHP THRIRICS SR> T
2ZEbLELEDD.

HEPESL LA A2 ) 7 64AS89A
PEM : AEAS BT AF AR — o> B W] JRE S (T Ak 1L ) S 350
L2k : Si0, =59.81% (82— U %12KC7T)
BEAL : REA (1%ELT)
AR EKRBEL, EA-ZEFoKAx b2, RHIIBEELT T ZA0fic, Hk - BERo &7+ »n
BHELTAEL, —REARBHROKE G2 5. RILHEOAEMKT 21-2% & .

Aso-2T BTFROUTZEH LY As0-2TL BTERE

ARG HIT NI 3 H 3 B As0-2H A 7 /L O N k#eix, BT A2 ) 7EAs0-2T & B FERATEASO
—2TLETHD. ZOMEIE, HEK ETIIKREO “Aso-2&Aso-3& DBOBET kY (A7 I
oo, EMTHERRETHRN

Aso2THT A2 U 7O RS X & HASIKIRT. 2TAI U TEO L - &b E Wi L5 &k 7
NT T HREEREIUCH Y, & 2 CTIIASo2BRIAROME LI2, RBBRA R IR LIC, 10mDJE S
DORELZINAEDO A2 Y TREN/OD-TND. ZIZTE, A2 7RO TERITRESL, REMIET
FELE D BRI, Fiz, KVMAVENLT, KYBIRRICEE L T\, MTHERIEE T, 2TA=
U T RIS, 2o, MK RoTW0D2S, EREOFHBIIH O SR S, T mg TR
SHemd 5 B FREEIZIFEL - 2emBEEDO A U T E 5 ATWD A, BRIk —ick
MMELTFTH D, Mr<HEBL TS, 22 TRETmHkE <, EERET, ~Nr~—0kmTty 7937
L, EofkioemizE bt L, B LE-THE. KFE02a Y 7 OEMRIFS2—
FI2EXCOIIREND.
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O
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245 Aso2TBTx=2y 7BoES (cm).
Thickness of Aso—2T Scoria Fall in centimeters.
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Aso—2TLFE FREAJE L, MTAETEHE X OZOMITICBWTAS2TAa U TEO FZich v, K<
I LTmHBOWRAEN SRS, 2TLERAEIL FMOREWELLEO oo b2, Efio2TA=2) 7iE
& ORICITRHBBROFERE A 2V, 2TLRAE OB AITRACEE TH Y (82— 812RC4), b
LR OFERD S, Aso2AKBERICHER 5, Aso2W A 7 VA OEHBO—>LEZ Hhb.

VI. 2. 5 As0-2&As0-3EDBOBETREY (A,s)

Aso2B L UASO-3DM Y A 7 VD BHWIZIZIFIA< b 4B D, K0 /NRBRN YA 7R3 H Y,
HHD K0 G & 2 ARIIRHUS I e T & b 7= b Lo, ZORBOHRBNEBIERTE 501,
AsO-3 KWL D ILIEA T H L TV D HUIZIR 541, BHITHBRWVOEMTH 5.

Al L7z & 912, Aso-2Y A 7 L DiGE) CTlEAso-2B KR DI G| & >SN T KED A2 ) T %
B TFHERE S (Aso2T), TOIHENEKT Lz, Aso2X 0 & FMIoOBEREML L, ThbEAs0-303E
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Aso-3 pyroclastic flow

E' Non-welded
Partially welded

Densely welded

o 5 10km
[ ] )

|0 Aso3 K B W o B R K

Fence columnar profiles of Aso—3 Pyroclastic Flow.
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#51" Aso-3 XRioWiE, MEHHAEYS, REAMEOHEAINER.
Schematic profile of Aso~3 Pyroclastic Flow along the south side of the Seguchi River.
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2520 HMBUAUEROSHEEE Y Aso-3 kK, MTEAHTEROES.
Aso-3 Pyroclastic Flow lying over the steep slope of Sobosan Volcanic Rocks (SB).
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#53[X Aso-3B KW DREREE. RE LV AXEMRVRERbOL, MKREZWHOTE, HEY
ML TRV O LMRET LS. MHTKRA, HR2OWFELA~T 5ERF.
Dense welded tuff of Aso-3B Pyroclastic Flow.

54K As0-3B ki o G o i B
Joint in Aso-3B Pyroclastic Flow.
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o, ETFIETMOBETAREY. T:Aso-2THRFA2 ) 7E. METMTHESKZ 7V
VR
Aso-3B Pyroclastic Flow at Taketa city. Lower 10 meter section is not welded. T : Aso—2T Scoria
Fall.
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Columnar sections of air-fall pyroclastics between Aso-3 and Aso—4 cycles.

scoria
BHIKE Reworked bed
Gravel - bearing }s ¢
4 Cross - bedded



\\
\\\\
174 N0
/ 260 Nopa N
/ s \\ 1517]
d T N /
1270 N 128|-
o2 re/o
-
~
s m\ -
zgo\ G
™
o
e234
o —— 235
he'os
ERXRAaR
10km
—_—
¢ >65
220
. T
*245 (looy °© .
. tan 120
116) *480) 178
260
o o (I57)
230
178
// (0)
<195
L3
% )3A P
(em)
A Fall
Dk 100 RfLtos
(100) Btx7ieL
*25
7 /
—%a
/// a
T >f
K s
1
¢ - lS ¢|4 / “/ S
‘14
/' 'V /

(cm)

I? km

8 Fall

- 102 -

(|2:o)

HOTH SO RO AIEE. Bz ERE R

B a

58|

58 b

¥,

&
Localities of columnar sections in the Figure 56.
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Figure.
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Thickness of the air-fall pyroclastics between Aso~3 and Aso—4 cycles in centimeters. a) A layer, b) B layer, c) C layer, d) D layer, e) B-M layers.
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FH59X Aso-3 Lt Aso-4f O T KW L, A-DJE.
A= im0 ORI <, T T
JII (356X TD160) .
Upper part of the air-fall pyroclastics between Aso-3
and Aso-4 cycles near the eastern margin of the Taketa
district. The scale is 1 meter long.

F58a-dicA b d £ HIZ, B+ C- DEAJEOE S ITHERAICHAIN 22 bd L CSRIERZE < 2
ENTELOR, ARBDESOEITEZE LS AHAITHS. LrL, ABOR EBICE b BN H 5 b
ODOHEE D EEIOETHANTH Y, ElbL%2 RO TE HICASO- 4 KGO FHICE LT\ 5 Hl
ROABODIE S (FE8aFEIMC AL TRLTH D) X, HIFFShDES LY v, Tkl
ASO-4 KGR DI TR A2 K 91T, F72Aso-3 KRG OF] & RARIZ, AJEOTEEAAso-4 KR K -
TREIhEFEREEDbS.

U EOBENSRO L S REABEBHEESND. Aso-3Y A Z VO THEWKRIEH 2B\ TS -
KIWROBHPEE Y, < VIRL, FTHEZHEIEZL, TR O3/ MIEETH Y, Thb o
FRITEER R o 72, Z01%, FEREOHERBORRICIE 1 E ORI R E <, W o R R I
D U7z, D-AJE % MR S 72K ITAS0-3 & Aso-4 & D TR KO KSA 7 LV Thoto. ARRA
O, AlBO LR ROES55em (FrHETHER S/ Ed, TD118) DRk LA I NizD
B, Aso-4KPERATEH LT Z OMg % B 7-.

VI. 2. 8 Aso-4XREF
ASO-4KEFRIL I EKTRRED 5 B TR BH LW A Z L O TH D, RO KRB,
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TNH XY bEGETRELNERINTEY, BEONMITR B,

B ALK (BEOLLFDAso-4A, -4B) 13V/h8F (1965) dAso-TI (-TMA, -MIB) 1ZdH7d. =
NETEHCRLINIZ b0, ol ZTHIKILRET (N, 1963), FbfEESs (B, 1953 ;&
AIED, 1962 ; HUEHIIE S L—7, 196572 ), I\Ickit)E « Bl —2 GREIEA, 1964), 56 - Bk
& REAKLKIE (EiG - T8, 1968 ; L, 1968) 72L, Wi bAso-4kFRICET 5. £
JCHER STz or A, o & ZAFIER - N7 - REF R - @R 52 (Matumoto, 1943), JbJuii4& i
(fim, 1962), #Ettfy - G5 RATZR LAEIIN (M50, 1975), IRRTFAH (B, 1968 ; @if - 7]
BF, 1968 ; iifitk, 1971) 72 &, LT CAS4KRIHETH D, A (1952, p.5) IFFTRRESE CRFE)
DREZBZEHL3EITHY, 2EEOLONKEBEFICELLE LTVDA, Z0 2[E HAAso-4A
WREEEIR A, F72 3 H A As0-4B & At EOIEFEFEDAso-4A L IZ, ENRENMET 5.

B Aso-49 1 7 L OIEB O T KIERARD OH TH Y, B PRI o ETHRENT
W2V, AsO-4KRRREEIE, T OHUKTIX, FALOAso-4A KR E, AT OAS0-4B KRR &I 2 4y &
na. T b0 7n—a=y k2570, 2ffL LT compound cooling unit Z->< %.
ASO—4A KIINE Z DY A 7 L OWEIH O KE 3 % ORERRL T OFEHE & RLEEHLRR, WREE, &, f5
{72 BIC R o TERARAREH OB LA R L, BMERRE B D, Aso-AB KR RIS SRIAHE DISRE BRI
mbieh. UL, TOXDREERZDT EOEMICH BT, Aso-4 KT KE 3 13A A & ik
WA L A R FEERESI & T HIACE TH Y, ANABEDIFEIC L o T, HiliEa - SRR
DBERAAE % HOAS0-1 » 2 3B KR L WA THAIT 2 Z &N TE S,

BREAY Ao kMR REAEMA 204 L TW5, 2 ORIFHE T SE A B00% L I35
aRlBEETFEE L, ARARIEERECE 2P EE CX D2 KUEETHY, INLIFREEILT 70
HANT ZRECEL LT D, (BESrittth i —) ERHtRi o febiiik LESE (NP, 1965) & Ebhs.
Z O ROEB KIS, EAR, HHRE - MRS e oSS 2 AT, B - RS
AEEEN Y - APRE - ARTE S - XU DADAERENLRY, LPETIEHHINY, Zh
LORE A G Z L ITASO-AKFEROFEO—DTH S .

W Aso-AKFGEIIAHIT D KR 3 A D I & o TR 2 /0 fii % LT % Ml e oo
WP - FKE HHTASO-4B KM AN A < VY, £ D FALICHIERE DASO-4A KL B 5. T DHEHIZTE
AT B H AsSO-AAKIFEIZ K o THAE SN TEY, T2 TIHECEBEHB L TWA. XigHug o
AsO-3KRERMIE B LT D KIBTIE, ASo4AKRERD, 1511 EOIEEREES & A6 OVEFEEEIR
LITERIC Lo TOlrEn, BAR EERIE LA OFEHEFEEL S 5 TS (F60X) . Hs B o A Hi
TiE, Aso-4KFEFEASHIRI S 78532 FALOHIBEATEL LT 5.

Aso-4 KFiitlE, Aso-3KFEM E TR S NIz KiE B HiAS, BUEOHIE & U722 & TR S h
eI LD L., 20720, Aso-4 kWi D L3 FHRGHE 2R L T\ 523, LK
HZIEE LWEIRD S Y, BUED E I O TR I M IEASO- A KR OISR HA i L TR, £
OFEJEHEIBRE L VLR TIChH 5 Z ENE . Al EICH DAs0-UIIRERED Z L R3Z VIR, BE
HRRE L7285 38R < WARE L QDL 2 OFRSIRAE U7l AEERIOE OB I 1L S 12 AT 22 0 C, ABET

16) H/VT 7 ViR CIRILE « BHMEE N RETARED 10-30%% 55 Z &b 5.
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@ AsS0-4B Pyroclastic Flow
Vv FERERSER -
Non -welded Aso-4A

= 8 R Pyroclastic Flow

—— welded

Tt
underiying bed

MO0 Aso4A kRO EHM EORBERER L AED OEFHEMH L U Aso4B KBHOM % %
=R K.

Schematic fence diagram showing Aso—4A Pyroclastic Flow, its plateau-forming non-welded and
valley-filling welded portions, and Aso—4B Pyroclastic Flow.

INZ 2> TR L, R TIHIZIEAETH S, AR OTFRHEZIEEOREXTITFHTH o7
T THLH, BREOSHITT 5 &, B EOIFEREOESITIE L A EBMRRVDIZ, TRV OEN
Wit CITEBIC LD REOL FTEAKE L, [AIRBWICEEOWREREL, 20oIll, FHIEDS
NHKRRITIAIAROTERE 2 BT 5. Aso-4kRHitIE, S LIoARTELS, BHED D5 COWRREN R
WZDITHEOBBUIEHTH Y, Ho, TOWMBIEINZWEREEIREIC &> THEEZ s h, €0
RIS > CHIFIE NS 72012, — BAESNIREEOFEFITA S SRFSN AR H S (VNEF, 1965).
BUEDAIRNG, TV ASO-4DFRAEEEIKE R L TV D DE, EHhEETHHKICLAEND (5561
BJ). Aso-4KMiAEIE LB A2 2O X I L THEILT 2L, BIEOERIADITE A LN Aso-4ME K
BIHZ DS ToRINE L CTRY, Fio, ZRUIMNIIBR RN o7 ERbnsd.

Aso-4KFEFRHERE) O IR MR 2, Bt LI bRD D &, Aso-4B KT DN TUE A LT
TR OBWRER N ST AT F _EE TORI6KMIZ DWW T 30" TH Y, Aso-4AKFERIZ OV TILF Eas
B RAAHT E TORIBIKkMIZH LT3 Thotz. T d OFAE LM KRR O Wi 2 O By F R E DK &
ZRTHDTHASD
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# 2km
61 YEAFHLEMFOEREH, Aso4A KEROFBE (HBEY) BBV, EEE
BEERMIZIRTS. EMUBI S RO IUBIEREL LA S.
Air-photo to the northeast of Taketa city. Welded part along valleys (hatched area) and non-
welded part in hills are identified. Mountains along the upper margin and at the central part (H)
are composed of basement rocks.
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Aso-4A K FETE

ASO—4A KA 0D K ER 53 1T 5 R A A DI BRACE D KR TH Y, £ DO—BITERERI A TS D 7 1
—a=y bAH B, LUTIZIZASO-4A KR & BB A REK R, BRATE, WREEEIRKE 2 CRRslT
5.

ZOHURTIE, Aso—4A KPR O T IE R E AR B R R KRR B v, vk BB AR
LEB. ZO LB E S HIBBAREAHRN D 5. T OBATRITAILD O 55y So{KH TS 2 1A
TR BT 5. Z OBRATE L OWHEEECEE, BT WICHERIZEL TV D03, B
NEHE L CTHAT FRCITEE LR L, TAORE MBI L EALDAs-ABIMEE & BT
LD,

REABARR Z2EORENEAEL GOS0 KPR THD. /M (1965) O “Aso-IIH Tk
DAY ([ZHhT=d. WER ETE, KEOBRATE (A ICHEDTERAIN TS, REAREOS
WZ & EATAKILRDINZ & EBRRFRTHY, TOFELWHEAICE, SROBEAENVREORE
HEBEOR & RED - ANGR ORI ENLRDEETICH- T, REARENEEDT0%% )
5. BT AKLRBIDNEDIZ, RLFFFEFHTHY, ~Nr~—0RETH I LS. BAlXAf
T, K<HEL, AMNA - BEAEES, HioBAOBRARTOLO L LIBPTVWD

ZDORBFERDAT HOITEMITH Y, FFEMOBAROKIKICH D, —RIC, WHRgEINLT Z
WZIRWHIZEL, HOREABEORAEHKE VIR, SR E BITHTITAHIAITH Y (B2, —
TENTHEINETDHZ BB L0,

D KPERHERENC1, SEAEE - BR - FREORGE - B OB RN LMV EEREE (OF
63[1), foreset bedding tk DM WRIZZEEL, R EEORTEEMER ERBIEIND 2 EnHY, T
D OHERERSS IR I O T 51210 < FEn D 5103 5 IR VT Z s Biw X5 Finar LT D

700+
160
801
18
350+
L 30 35
80+ b 150
i .200
0 wo
;! .20 ¥
25 so 8O0+
Ty
200 20
85 200,20
l /// * 30 L 140 *T5t *
230
,230
\\ K /\\L/ 2004 L70+ 0%
SQ»N T—— 50 o+
// l \s / 250+
(cm)
57(!1&
ERARART

0 10km
L i 1

BO2 AsoAA REARABRKOES L B ABE.
Thickness and maximum diameter of the block of Aso—4A Accidental Block Flow.
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F63  Aso—4A KRG O IEIEHS . TR b EDI IR VA R B A I 0 LK
R R A R, HECMRE LTS, FHEIL, Aso-4
LAso-3M DT kD L, A-BELCREO LY. A
O L ITREAEARRICE s THI O TS, THTTRIEE
P (56X DTDY0) .

Top:basal part of Aso-4A Pyroclastic Flow. Upper-middle : crudely-

bedded accidental block flow. Lower half : A, B and upper part of C air—
fall pyroclastic layers between Aso-3 and Aso-4 cycles.

(64l . Fiz, ZOHEREMHIZIE, Aso-3BAIROBEIZFEHE L0 & [FERIS, THALORUER T ki)

REYE 7 EOWENVESLARAE L 2 WE FAAINTNWAZ Endb Y (BE65), FizoR btoFEih A
WA OABENRAY ZATRILTBORENFE ER->TWAGEEbERINTL. ThbDZ LiEIo
KRR TR RET D ERDH o7l &R LTND.

IR HIO K 1S, AKBEFROEIEDZACITI & EALOEA O R OHIRL ANk 5 =
LR, ARKWERH CIXBAIZHEA TH D DI LA OEAFIIR CLOBA N LR DHIN AT, DK
TR LA OB A L IFRNOISL LI KR TH 2. BRI AT 712k 2R AlE Gtk 1969)
7L L RRRIS, ARRLA Z A KILRAS 53 U TRV T2 R B ARMLR O K 72 D ThH A 5
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H64X  Aso-4ABRE MBI, FHEPSET~ (N~ —0WHO IR
W) MOWRIBE A A2 D . O IEEFS R A ORISR S
40ecmOAMKLF Sy > D (REBIZHRZTWD), BAMNDARL,
FEEANETTAKINKDHB NGRS, A7 —LORIEIm. 17
il RO, RiEOH.

Aso-4A Accidental Block Flow (lower) and non-welded pumice flow
(upper). Accidental block flow has crude cross-layering shown by the grip of
the hammer. At the base of the non-welded pumice flow is a fine-grained layer,
almost free of pumice.

SERRIELA A PO A TRBCEIR A 68MERO1A3
PEHL © K BRESTE )N AR AL VE o FoE fF (= 5 0T X 0E Hik)
LR : SiO, : 68.82% (82— H12KE4)
BEdh c AR A - Bk ANa - R A - SEL
ik EmOAT T2 (EBFFEn=1.511) »6hd. I<EBL, JRLFE-—EILETH .

BAR (Ap)  XIEHURNICALS 57 L, B EOASAKRERO ERZ 2. AR TORES
@&&wmfaéﬁ,HE%&@%E%T@E<,ﬁ§ﬁAHﬁTd%m,%ﬁmwﬁ,ﬁ%mﬁﬁu
V7 (T8—VHE3TMB 1) TlE66mTh o7z,

BATUIRIED LORA L FABEDOH 7 AKIKOEE L0575, BARIOWEO G A @1 D
JRA 5 fR TSRS DR D L O FETOFELWIIERH 5. BATRILEOSIE L L, IR
L, Z2FHEIT0.49 (n=73, 0=0.10) TH2. BADKIT20-30cmMELTOHDNRLNH, F
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65 Aso-4A RPN, REMEENIERNICE L, EEIED
W, ATORBEITITMAOBETRABAH > TEY ZAKEER
(160X 130m). (5562 & [F U#gE)
Aso-4A Accidental Block Flow, mostly composed of accidental angular
blocks with minor portions of ashy matrix. A layered block at the bottom-
right is a scraped-off block of the underlying air-fall pumice layer.

F66  Aso-4A KW ORLIER. LEIEIEERH O BABRAR. TR (RF—ro k) L XRo
FE M. T IXAs0o-4 £ Aso-3 & DM O T KWMWA -B-C-DE. 250K
PRI ENZNTABERH > TWD L5 H 2D, FKITHFTDOR (F56KTD61THIT) .
Non-welded white pumice flow and a lenticular layer of accidental block flow, of Aso-4A, on
underlying pyroclastic layers A-D. Both of pyroclastic flows seem to have eroded underlying
beds respectively.
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HOTH  Aso-4A KR, FEMOBAW. Nrv— Lo —iFIm. HEF LEE
Non-welded pumice flow of Aso-4A. The scale on the hammer is 1 meter long.

HUTIEIMIZET 2006 H 5 GE6TIX) . %L T OAE R &,

AEOIRA L EGEOBA & OSAMTRANES H 5. AGaORA ZRIEHIRO LT, AT R
RHNd. HEEHTITMARTH LD, EH~, Aso-4ABKFHRIT S < Rl 2k 2. -8 G
2o CTAGDEIMIIRFICHL 220, PELK TR DREQORA DL LS.

ZOBAWIITIE, RO R 2BANERIZR S A THOBBRENREND 2 LD 5D,
ENLSMTIIBRATONEIZ 7 B —2= v NOBEZ R/ TS 2725 LiX 72 0.

BORPIZE, L RRSDVIEARHAIZR R Ty MRICEREABORERNH LD ZERHD. JH
FHOWA - WERHATHDIDIL, ZOX 5 RABOREMICEEAEL &L bicataoRaA TS
HI L, ZOBRARD FTMORBEABELZEX EIFT, LV IARILERLTNS. @ aiis
2, AEMADNTIEEE O A TRITBEL TVD “REDIT A 77 BEOHONDLZERHY, Z
DT EEERIZ Lo TR FEBREINTVWEEHALH S,

W aORA, & AT ET 2 b OIITRA OKILPIZ, SRS O FRESE OMUINE S A5
LTWEZERDD. REIIIHREDOANAEBCIRO BTERETH Y, L smmEEED H D b
HLHN, —MRITIFO.5mMUL FCTh 5. ZORGIUTAGOBAFIZAL I NI LTy, Ao
A LFEOBRA LT, HFTHEDON I ANRENETNERELS LORBECERATHDL Z &, (LK
TIEFADOLDDHRFeDBILEDRENT &, HMADBADHT T ADTBHMERRN LB IO L
RO FREIEDFELSNITE A RO RIE 2 SIS TR by, LEDZ &b, MEE
FEO\RATH o720, BEOBALHAGD SO XK HOWIREFEKICH - RN R, B 7 2 ko
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MEEHIOWREICH D LD EEZ LN (NEFIED, 1972).

SR PIAIRECA A 68MEB01BS
FEML © KRIFARIE N AT BACVE o B £F (= SEAT bR k) , A (1102—2) 68MEB01A3 &
M U O E.
{L2E#R : SiO, @ 68.46% (82— U H12KES)
AL RER A - R GADIA - SRR - B
L BEOTT A JIFELETH .

BEEIVE (A,w)  ASOHAKIEFID 9 H, BEBRL L7258 5 WIHRHI L < 0495 [XiE
AR ORHLE 72136 Mo T CIIERSH O L S 1Z20mEEE & b 5. W TIZAsO- 4K L -
TEJHEEIN TS, HIRIC K > TREOES OREIXNEETH 243, M) - B/ & TE8o
mil k& 5.

BSHREEERE O THIEARBE L U AR 7el, HITAETHY, BEOEMENHLRBEOL VX2 % <&

F68X  Aso-4AKFEMOERHE. THHEIAH L Xz
HEVEELVMKEE L7 —2=y  (A-B),
E¥EHEIREOL Ly A 2G 0O 70 —a=y b
(C). BEmR Ly AT, REHIZTLVZALERD
T, o THAZHEOTWD. MTHTT T O/NMEAS

Two flow units of welded Aso-4A Pyroclastic Flow. The

lower unit is finer and denser than the upper unit. Matrix of
the upper unit is less dense than included large lenses (lighter-
colored) .
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I, WA T AEDEEE D, Aso—AKIEGRIZ K o THEAE S LB OWRIFBUIIR L 0 R o 72729
IR EIC BT D IEmITIE L A EBIET D2 N TERND, REEZH T 244E EORIEIXRET TH 5
ZENTED, AT TEIOMFICET 6% L FITRT (5E68X).

As0-3 KW & 78 O e FEBIZIZIE S5-20emDIEERE B0 D 5. T AV ELERAY 738k D KW EE PR A 0>
AT AKWLKTHY, $F7HF7 LT, —RAN I ZETHL. ZOKIMRIT EH~EBICERE L, w5
FEMBEFIZ oM, KRG —RRE LRI Y, RIEDSR3MTHNT 2. 3LL Loy E
5. HEENDEIIMOFMFIZIIARE L X3 &EbdThL, RSB LOaEMT A<, Mk
BEThsb (fFEeSHDA). TNEy ETEIAEL Y X0& - KESLbICAMICSZ, B&15om, EE
lemDE L WML LIz Ly X%, SERBAN T 2OKEFICET (H68IKDB). CTIXARMENSR
RIETL, £360cm, ES10ecmOFE L KEORE L X Eien, REALOBREIIKS 5. &
DOFFATIXZ NG OFFEEIKE I T 7 ZEThH D08, JEWWIE O FHENIZ & 72 B IR CIRILE 2 R\ T
Wi 7 2L CTHE L BVEA & 78D

WEHEHII O VEICIEERA, KROH DI T RAEEDEEN TV, OO —KIZIEE
WA T AL TWS. Linl, ZOLEXTHEAEL Y ADRIF T ADEEHKE > TND I ENRZND
T, Wi T AU L > TR — KRG L e - B FIZ, T 28 (BEA) L2 XPBAIRAICH T
DML D (556914).

FEOSERER IR O EE PICHBROANE L > X et I OEAHIZXIEHERE O Ao T

ZIK G3AiT B, BB D72 KL LW, MBI A SN TR S D Z L%,

H69IX  Aso-4A KRR OBUE RIEREEEIK G . BEIEIBT I 2Mbn DK E T, BREDOKRE LV
CANEL B A D, FEHMTER, J}?):UDY‘LJ:(FUH%TJJII?TH?
Dense welded tuff of Aso-4A Pyroclastic Flow. Black essential lenses in gray, devitrified matrix.
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LD OFRESFEA O EENIXTHEREAIR Do 7213 T TH D23, MEJI - BE)INEWE ROV T, 28
INT, HEVEIA TRV, FEIINRWVOTHTEH, AFEIIRWORERZ E THRE s 6T
13, ZOX S REEE LVWERARERE 2, ZAEOMVEA Lo TS, BRESSEL,
FHEAEVICSWERROT, —RICBIEOMEN . [BRTEICH > T O & 5 mHnnfiLiz L
THIE, ZOZEbEIR (106—) LIEKROBED 1 EHREZ2-T-ThHAHS.

BAMDE TR LS RBREAEBA OV AR, Ry MR DI S, FIROBRBIEENE, B
BERETPICS BRSNS, 20O X9 20MmIIFER R L LCOH T AKIKR D220 DT, £ 215
DIERED T FHEN TN 5.

EREEEIE (I, —IRIC, WEImEICEE RIS RE L TV D, AEmEAERL TS & &iTk

UK UCIRELS, JEED BREEN 224> TIN5 < GBIV 1 » 2). BRI FA 770K
REBNBEICRIET DL b 5. R AL RERIKE TIE, —EOmITETIE, 20 L Fosh
B 7[R OFEREER & X REGE R RS 2 VT Y 7 7 U —ROMPVEHFEN TE TN ERnH 5.

B D - RIAFEE O E OB, AE LV ARFEALY bEE-TEHLTWDLZERDH D
(70X . ZAuz, FEC X DBRMEZERIC - C, RE L XEBNEAEL D bR DTz, Hitk
MENC L > TR SIS NZ LD TH DY, ZOHEE, HHEIC X 2HREEmICTR<, ThE
D HEIETTED LWREOHBEE ORI A DILD. ZOHBERIT, WRORHEDIZE S a0 L

FBTOM MEEICHEHLEZARAEL X, BELY BREO/NSWARE L XN, NE» S
SN7=b D, Aso-4A KRGO MRISHEE. AT AR A, KB )IE G o b b 4]
Essential lenses protruded out of the joint surface. Less viscous lenses were squeezed out from
more viscous matrix. Valley-filling dense welded tuff of Aso-4A Pyroclastic Flow.

17) 7 U Y FHINERE M. SHERDAN EZOHURIC L 5. ZOBRAEN (1976b) £ “AREL L AOLIZV L & XA
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IR THELTEBDH L.

SRERI A TORCE TSRS RIS (399R5HE)  64TD165-2 (BEVIXIR 1)
FEM : MM TS O/NRAY, KBREOEENH20emD & S (FE68KAD TH) .
BEA : RLRA - e - 8RO
HH: ZOBEKRKIEEOROME T L, BRBEOF T A IFEE L, AWIC#EELH-> T
L0, MY OEREKL TS (ATFHE=1.33, ZRENIG%). H T AITKB
BEH TH 5.

SRERIL A TERCS RS BECE (BRVAREAE)  64TD165-11 (BB VIR 2)

FEML . ERUICHA L. KR OFEIE,» HH6.5mOE S (F68KBO ) .

BEdh c BLET - SRERIEE - 8RR

BEE  ZOBARITASOAAKRTEI D 5 B TH R b BEICHEM LM aIchiz s, BEMEIE15-
20%, REMAIIN%EEND. V7 AR EELIRPHLL, BHELT, WA
BERIZDOTNHICEBRRICRDOENDEOHLTHY, REMIZEALEHERKRBEODOT T A
Lo TWD. FEMA RO lIL pressure shadow & 72572, ZZTHEAT R
BRIEHEVRFEALET, TETAOREICLST, TID0OHY T AEBEEE > T
5.

SRERHLA A DI RACE ISR BRI S (BRISHERE, BT Z 2{k)  63TD123 (BEVIEKIAR 1)

PEML . P TAMRE T, ERIIE

Brgh - RRA - O ANA - KEES - B

HE A7 AMRAIETRT, KELVV AT -#HE2ELT. BTV I7ALLTWD. T AT
DE N RBEA T, RBAONZEBWBEE> TV D. BABICITIZE A EEBITIR
LWy, WA TIHERERAARICEREICE R, T2 UATA NS EomH o
REZRL TS, KEL Y AIBEBHOBLTOBEZ b M EKBRICEST O LT,
EEAEHERATTALZR>TEY, RROKILZNBIZLObDOLHSH. S HITRAL
OREBENSBA 7 AL, [ILNICKAMM LY (BEER) REE2EC 0D b0, #
BIRA T ANPOLWMERBIRICM A Z AL L b 0 R ESEFSERREDOLDEEZATND

SREFHE R TOBCE SRR BECE (RMRAL HH)  67TD368C

PEML : MTHE T EHEE S5, SGE G oA

BEAL c RIR A - SRERE A - BREL

HE  COBERIRED OBEREBIKEDR, SHEMEEREZ TR THL. T T AWM IER
RRFEAELTWER, FEZ LLEL, OGS NRNIZHE > THEH OIS =
T A YOEREBRRERT 7 v A T4 MEEERZE TS, RE L VXTI, NEIC
HIAEZKRLTWDLI DB L. KRS IEIMYT 7 AL L, BHOBMERSEXIZL %2
WLCTHR-TWD. WA F AL LEEBYICE, 27U A RAT A FOBNEK (0. 1mm
LLF) RoEA L, ZAMbHF=F 1 v OERERBHHRICO VD ¥ = 0RO 5%
M 7afEmEAENALND.

Aso-4BKFEFR (A4B)
AS0-4B KA DO HEREW 1344 DI A BER O B SEOTRUEIRAEREIRAE CTh 5. H - KA Bz o<
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BT1IE  Aso-4BWAREEEIK A O, B2 D B HIRE E CIEm & KLk o LR T ALK, B
D TIXAso-4ADIERBE AW, KT EH L ERILFH % 5.
Cliff of Aso-4B Welded Tuff. Surface of the plateau above the welded tuff is a thick cover of air—
fall ash from central cones of Aso Volcano. The slope below the cliff of 4B welded tuff is made of
non-welded pumice flow of Aso-4A.

D, BHIOBBEICHEEZ ERTEHL WD GHTIR). ZoaMCB T 5 EE0E S20mTH 5. I
B KA L0 E0T, WIS O S, EREH ORISR 21T, Aso-ABIEEIRE DT
FHBEERH 5. bW TR bE-10mEL FOREE L/, MREMORELZRL TS, &b
(2, BHFEHFORARMETIE, Aso-4ABRATROE LEIEH T MICHER L, Aso-4BIEREEIKE ~DF
BHEZRTHOEBbhs.

AsO-4ABKIFNE I VT T R DI o34 L, BHHF - KEHIT/R S LS HEL TV D, BT 78k
DOWEWR « FAIRR ETIIEIMBETH Y, mMALmWHICH 2> THELT D, AT I OPLELY
PERICIEA AT R S TR NS,

ASO-4BKAERICIE, LT ALY 3B LD 7 n—a=y " RBRBOBND. T OKBGRITEKEID
Too TG L, BEECIEREEORET 5 WMOE L 2> TVDR, EETHE. TORICHUREEE
HOLVVTHER A ET 27—y FABEDONDLZERH Y, T K > TZOXRERPEERD
Tu—a=y MnbIRD I ENDIND

ASO-4BYAFE IR 45 1L FEVRHE DASOAARLTHRD FIZD 5> TWDH, % DBICIFE S Emo i s
HoT, LHICUBICERHELHLTRBY, WEOREAEWMHR—HRTRT LI TERY. O
O FITBABEE T T AEERERATHY . AELV U RXIELIREEL TS, 62 EFIC

18) WA (1976@) kDL, BATFT T, 2 Tl Aso-4B KR H =5 aMit7e <, TR LV b S bickicnghL
72D LWEIEEEA 2 U THiAS i LT 5.

- 117 -



AREEIFE T LT, AE LV XOREENBD L, L XONEHEB X OEBICEKILAA LD L9127
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ASO-4B KR D FEBICIZZIEDARE L ANEEND (81-8225—0, #H11 - 12K DF5) 73
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12FRB LU LiPMAN, 1967). AsO-4BAWEFED 0378 0 DMy D~ 7'~ 3ASO-4A KR D~ 7'~ L5k
ERBROMETH D DIZ, B ETHRAIERICE LOIBREO LN ORALND DML, ~4AKIROK
BOPRHNT & o T D AHE OB REE AN L, R MEL 7o 72729012, £V SR 0o-4B XA
DIRELIEZEERTRTOTHS . BLHL, MARO~ <D PIZIFAs0-4A THRE SN L IRKCE
B~ r<BEcHY, P, ZTL<AORLPHRICEEL Lo e ZIa~ 7~ (LiROF5E X
ONEIL, 1976a) 738> T, Aos4BD~ 7 =id, WA~/ ~vD O b, RIE~ 7 <ITET 2D
STEHLDRDTHA 9.

BB A PO EARCS TAAG REIC S 66TD307D1

PEML - TS Lo, [HiE

BEAL : RR A - B ANa - REREA - B0

HHE W TAWRIIRIEAEL, ELT, ZOERIFMRIROEM Lo TWEDOHTH DN
ZOEMETD > T, BREBICELEZABOKANER ICAOND. TT7ALEET, £
SOMY A MRKROBFHRELC TS, KANICERHEBEICE2EEROT LS E
aANFEAEAL TWDH.

WA SRR A DA TGRS EECE (KM A 64TD252C1 (BEVIEAK 2)

PEML : L AARIKMTRANT O F . LI A O T

Bigh : RIEA - RBOANE - SBERER - WA - S0

BEE  2ERBRBA 7 A LTV DR, BEOE S & EEDHE I LDy FIRICHA > TRYE
Thd. WOOHHYTHERILLIEE b 727 0 v Z7HBEREO LN, EEAED
MBI AR L, bov ey TAT 4y 7T ADbh TS, AE L
VRIIHMBLORERERN SR, ERICFATWS. ERICEBER - T ) ER -
RAEAIREDORMLHELEL TND.

VI. 2. 9 HRXOEMETARILEK (Ac)
S XIEMIRTEE OAs- 4B O BE i E 2 K< B S (B12K) 1Eh, HRE O KkiEE BT
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FT2 Aso-4BYEMEREIK S LT DD, polE U7 BrR Ak gk o RE R KK . BREEIR A D
TIXASO-4A DIEHE R A FL. FKET 4k o IR
Stratified air-fall ash layers from central cones of Aso Volcano on the welded tuff of Aso-4B.
Lower slope is made of non-welded Aso-4A.

b, Aso- A KO R ENRIE STV D BRI A FI204 LT\ 5.

BhL - B AEIXZ oM T, MEEEZ R RO LWHIBEAL ThH 2. 2 S X RIIE s
PTH20mMEL EH Y, FH~REICHELS 725 0%, RIEHRITHOARB I THRBHmU EH 5.
BHE ABOKREMIBOO R — NRBULKILK TH 5. KIIFHIEE R T, Z0Hi210-100emZ
L, AL L AGEENE, ROl TER EE2ITS LR, KFNERO)A 7 VOB THER O
RETHD ZLE2RL TV, XIErE B CIE, Aso-4 kDB F, Z OXILKEOR T,
JEZ170ecmICiET 5, BISMUIZEVWEHARATER S 5.

ARKIIKTE 2R D BT, 2 3DORBHBRICE > TRESKSEND L LA, SETIETh
B ORIz L TR0,

BRfC  BlgR kLo sk 0 REEOIEENE, Aso-4BAIEROEHE, WX IVUTBLI VT T DAL
%HEVRERZ BN TIIEE ST bDEBbid. W7 ZEOWEE, EEAEIITE, ki L
T HHRRI YT O TRBCEEE DG B VT T RIEOATNAILK (~22,000 "C4) 12BN TW5
(RTFR - 5B, 1976). F7-MAFT (1967) 1ZRTHERK LA S OMAEHRE T RILR AL, A D, [l
AENLAEETOABERN L. TOREND, Dl L blgfaE LiTgkclE (4,630+160 C
M) L IIARKIEHIRIC S A LT D LTS RD. LRS- T, R & Lok 0 Rk ILIK S
RORIL, TGRS b EH b5 Z L2 b.
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555 REFBIRICH 0, BKILOESIS RN b o CFAT L CTIFPIL T = & 2 REEITR LT
5.
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< BESRARE -« FRAAFRAE ST 2 & BATECH AN o= 0T, AEBATHO AL
b7z iz T 5.
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S - B - BE MBS STIC BN D Y, ZOMERITAVIANI i 23 5. Aso-
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), PRI (FESRD) BR T 7 OREIG 2 R B GET3R) . IR e Tl
J5 E30mEL b 7%, FRIE)I AR CHB-10mMO L S T 5.

ZORRHEARATE SREQES THHLTOEOE, FRIRNOmMUEMHIETTHS. L

L, Aso-28 & UAso-3iliA 7 VOB T kP ORIED Kk, 72 & 213 mbgi, <, %
DRPB L OSBAE DI O 1 — 2R BIL KL IS, AKREREO MG - BERE SRR, &
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B AR, Ah DTG, FESORATCh S, WE LA L ORI, BEOR/
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A CS DO FATRIF L 12 & BHEOBZ B HDNS. HG LD RO BERMES L &5t AM

FIEEGA, KRBH-T, L AYH, ANCEESIemiCET 3 KBS b5 5. ARG ORI
i3, EROA T ADRE - BRI X > TS h, BRO/NEOBEBT L2578y MROES &7
STVWBE DR LIELIZALND.

HERRAEAANGT A A MG 72TD814-5
PEH - AT AR AR

- 120 -



ﬂfﬂ/wwmyﬁiég ‘ﬁﬁ

e v v mvyv v
TN e YT

- - \\\ - - —

N NN 4/7/\\/m////7‘((//‘ W\“"“/// ANV RSN

B3 Aso-2, Aso-3 FABMICR S NI ERABN. BT ARE
P-Q- 2T wazrs. EMMIHFES
Miyagi Pyroclastic Flow between Aso-2 and Aso-3 Pyroclastic Flows.
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LM |ET T A
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S B ok, KEHEAGE TSI L, B — TR MR ORRBEN LR O EEE
SLKY, BN LIEET D EAMOEEZSLRTWD. ZOKMBEFATEH Lz OIXAso-3 kit L 0
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1 1 e APREZXERLTOS. BAERA-HRET, i
1 L EOERAREO b L IEETh S, & BT
I v 15CMEEED & Db A EH5H, —EICIZ A %kem
R R ey PFT, MRARGTNS, BRETDURS (R
1l - I HE~0.9), BARORIANDS. S Hmm
| S P o) me kRoOBsEMEESE ST, KE, B
] ~ KIRVEHR DA — b Y XA pE S . AT 1A PIA 2
o L WEDE <, WAZILE b P REEN TS,
T;’ \
=5 non welded v BEREREL AT A YA N
v _~| pyroclastic fiow .

.
14 pumice fall T i 72TD813-2

g soria tal | HE My < TSP, VA~ D B
- HEG AR - R IE M DI - SRR -

— block ash tan !
b 5 8t

(weathered) (. ) ’ ‘
tine ash =P Ak BT T A

EI4 THEKRBEO EEL T TERR
Columnar sections showing the horizon of
Shimosakata Pyroclastic Flow.
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AR - BE NIEHISILEIEE O, FRZEE X OAFEIIRWVICE R Z 72 L Trix &oThd
5. IRETICRR IR RONME, ESE&THREN, KEARTOREIGRICHS. =
ORI ASO- AR A ) DR AR L CH 0, PRl fdek 0 B R A BRE, Z OXigEH:
BATRBE LWHERM TH L. JINRWICHE S 51T 2DH Th 523, JERITENE Z A T20mE
ZZ5.

B ORI, RIUEHOKRNSESEOWEMAM - ABEWEORE L L0, FEER, My
THD. BEAREKLIEROAMALIATHY, G- FHRELLSEIETH S, BERITEKI0emLL
TOLORLNA, &EIITH2MICET 2D bEEND. REITXKIEROEXAOWTHY, &
E I W APNQAY AN

Z OHEREYE, LBRAERIE R, 1963) ICRWTCKILERMELSE & L CREiShZb oo —E
T, W CHOMT 5 b DOIEET D, ZIUILEA LD F—AFEOFEIC L > TRAEL, gl
BIXOAENOWARZ T LRI L 24 TH 5.

RUEHSEAL R EPHEE I, BTl L7z & 5 ARSRRBEOEMD bODIENT, KO L 5 B
HDH. TOBEDKEIIIN T AEAANALZIEOBEMETH Y, I TV T Lo kUK T, HiLK
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2L, WBRRLEST20 L. COEMOEMNE, IR TR AERRETH LD, H2DVITHA
ENHEFOEP N LIRIICE T2 b OOHERM TH 27 bEnew.
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P SRR O 72 2 DPEFED 5 6, EFEFAED & D OIX AT O R FHE LIS /3473 5 Hr = kb
BUCRIKRIBEIRE A+ 28 - WEh - Mifbgkrn E OISR RILA T, BRILLEIL LDV DO
DSVRIE F 713 BRFE STz, 2B ITSRIRES K OB AR RILR TH 503, FRAUT=n0nicBL, ik
TERDNER72 & 6232 ) @ LT D

BB ORE BT 5 Z AR HRIC & 5 BT (K RFEHFD, LEA (SRS TR Lo
FNr (RSB AT A2l oE L hbmb il s F CHERICE L T 5.

BREL (KSRXEFEB#EAET L)

[E SR EA KRS AT BB & 713k RO T2 HEE20kmic v, 8L o kAt ifi o Rk 72 Hi e
WL DPOFIRTEF R HD. 205 HbFEE LTEHRIEINZOIE 1 FHB L ORIGIC L> THRES L
21 BHURT, £DIEN2 %5 « ML - FIER « B - R4 - LB JUYR C & 70 EOFLIRD & D 234f8)
BHERICE EEo TN 5.

SR IBFR R JUHTEIL 2 B 0%, Z ORI < ITARHRIC S IE Y, 200 KIE— IR %@
UC I /MNRBIZBAT SRS T 0D, R0 ER KBS HALEILZ BiO & L TR
B Lz, 3772 b5 2T O RLIATE ZHIR ITKI8, 700t 288, — 7z AARIE L7z 3314 1T jisk
WA JBBREIR 2 3 U CORS I LHRARIC & 2 SR EEREEAIENIC & 2 THietfes?, @2, 000T/ A LE D

TEAFE 2 F & 9 2 RJeiZR TRRE, (T80 AEHEREIC A o7z, BM33MEICHILD M3 M L L7zd
T, HEBILE R LT OIS A x, LUEL 5-3. 05t /AEDERIBEI THIEN - MLk - $oo 3FE
ORI E A LTS RIZE->TWS (BET5) .

MEFI254E LA OFIR R ITHIB0 LT, TOIFEAEN 1 BRI L D, T DR OREEEREITHE L
22,700 kY, BRAGBKEE (FE& L CEEEKHE) 90,900 k>3 KL UMBHE4, 500 b > T 50 &L 04583
SRS L 720, REEOEVEIKRE W ZENTE D, AEROFEMITHEUEDOLEY

BRIRINIRRAR A O & 2 I D KB - ZRUE - SANRIEZR E L 7 2 E (Rl IS
W) EREE LT AURET, FIEROMEREIISOEDOLEY THAH.

VIR IHTIE O IR 8 % A AT D PER 15480 2860
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W5 EAFLLo2,000t/ A AR L OV EIBREL T4
Floatation and gravity dressing plant of the Hoei Mine.

ek ERGUUOAER (1956 - 1972, SEREEHRENAME)
Production of Hoei Mine (1956 - 1972).

® m # &% = 8 i .

WEHEL | Zn | S | Sn | Cu | EHMHL | WMAKWME | B HEE S HE

= t | % % % % t (Zn %) t (8%) t (8n%) | t (Cu%)
1956 | 14,059 7.7 20.6/ — 0.4l 1,431(44.3);’ 4,475(46. 6) — 215(5.6)
19571 18,133 7.1l 26.3 — 0.38 1,948(43.7)] 5,695(45.83) —| 267(4.9)
1958 | 27,508 7.6/ 28.20 1.00 — 3,067(45.5)| 12,095(41.3)]  23(46.7) —
1959 | 23,657 8.2 26.8) 1.4 —| 3,203(45.6) 9,742(39.6) 248(40.7) —
1960 12,507 7.8/ 26.4 1.3 — 1,386(45.5)| 3,706(40.4)| 134(48.3) -
1961 10,642 6.6 24.8 1.6 — 996(43.7)| 2,092(49.7)|  265(40.3) —
1962 12,423 6.0 25.00 1.5 — 1,069(41.5)| 2,672(48. 1) 294(43.9) —
1963 | 14,666 6.1 25.6 2.4 406(37.0) 2,722(48.2)] 418(53.2) —
1964 . 17,009 5.5 23.2 2.1 — 354(41.2)| 4,147(43.3)| 358(53.0) —
1965} 22,340 2.8 20.1 1.3  — 276(37.1)|  7,324(40.6)|  393(50.1) —
1966 | 28,792 2.7 18.9 1.2 — 524(41.2)| 9,499(39.8)] 384(47.1) —
1967 16,045 4.8 25.8 1.6) —| 1,143(41.6)] 7,034(40.6)] 500(39.6) —
1968} 26,271] 4.1 20.6 1.1' — 1,594(43.0)| 5,403(39.8) 391(44.9) —
1969 | 30,686 4.2 18.5 0.9 — 1,802(43.9) 4,381(41.4) 362(41.7) —
1970} 24,9900 5.6/ 20.5 1.00 — 2,141(44.0)] 6,761(39.8); 258(46.7) —
1971‘ 19,114 7.7 26.4 1.0 — 2,951(44.3)| 3,096(45.1)| 219(52.0) —
19721 12,966) 6.9 25.3 1.6 — 1,810(42.7) 1,508(46.4) 259(54.7) —

1) WMEPESHLEE TH11,335¢t, $2,102, $25¢, LG ORNKIT. 192 ¢
2) ZOROEDC, 1950—19520 KM  MILSEES. 7251 (533.1%), HK#99.8 ¢ (Zn 11.5%) #HELL~.

ABH LM S D JRIRGEBR - vvvrrereeeeeeeeienns SR X, BlErwyt
R L L T D WRR BB -+ vevvveemmmmmmeeeenes e

1 SHRITAPEERE 2 22T D AN — FIRBRYEDH) - Hign - BifbSHR <, 12IER 1 EHED W
K ODOLIRETE 2 REE &35 PHRRELIR « ALERBAIR « SCm i « 3ES 1 SL0Rd J OB 2901872 B B
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Outcrop of the Madojiki Vein, a cassiterite-bearing tourmaline-quartz vein, of the Yugatsuru
Mine. Host rock is pyroxene andesite.
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Abstract

The Taketa district is located in the central part of Kyushu. Geologically it belongs to the
Inner Zone of Southwest Japan in the north and the Outer Zone in the south.

It is topographically and geologically divided into two areas. The northern area, occupied
by plateaus and hills, consists mainly of pyroclastics of the Aso Volcano with other volcanic
rocks of Middle Miocene to Pleistocene age, underlain by the Upper Cretaceous Onogawa
Group and the Asaji Metamorphic Rocks which belong to the Inner Zone of Southwest Japan
(Fig. 8). The southern area is occupied by dissected high mountains, the Sobo-Katamuki
Mountains, and composed of the Miocene Sobosan Volcanic Rocks with acid intrusive rocks
underlain by the Paleozoic and Mesozoic rocks belonging to the so-called Chichibu Terrane
which is a major geotectonic belt in the Outer Zone of Southwest Japan. Stratigraphy in the
district is summarized in the Table 16.

Pre-Cenozoic rocks in the Chichibu Terrane are the Upper Paleozoic formations with older
rocks as tectonic lenses, namely basic metamorphic rocks, cataclastic granite and the Silurian
Tsuzura Formation, and with the intercalations of two probable Cretaceous formations, the
Tsuchiiwa Formation and the formation at Yunosako.

Basic metamorphic rocks and cataclastic granite

Basic metamorphic rocks are mainly amphibolite with pyroxenite and schistose gabbro.
Cataclastic granite is ranging from adamellite to granodiorite in composition and shows
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cataclastic texture in a more or less degree. They crop out in a narrow belt, so-called Kurose-
gawa Structural Belt trending in a ENE-WSW direction, associated with the Silurian forma-
tion. These rocks are possibly pre-Silurian, though the basic metamorphic rocks are fault-
bounded on the Paleozoic formations and the contact relation of the granite with the
Silurian formation is obscured due to thermal metamorphism by the Neogene granite.

Tsuzura Formation (Silurian)

The Tsuzura Formation occupies a narrow belt of about 1.5km wide in the drainage area
of the Tsuzura river and is composed of clayslate, sandstone, limestone, rhyolite and acid
tuff. These rocks are metamorphosed to hornfels by the Neogene acid intrusive rocks. This
formation is always bounded on the Paleozoic fomation by serpentinite bodies probably
invaded along faults. This formation is correlated to the Silurian by the fossils such as Dania
tsuzuraensis NODA.

Upper Paleozoic formation in the Chichibu Terrane

Generally the Chichibu Terrane is divided into three belts, namely the Northern, the
Middle and the Southern Belts. The first two distribute in this district.

The distributions of the Upper Paleozoic formations are divided by the Neogene volcanic
rocks into two areas, namely the Kiyokawa area and the Tsuzura area in the southeastern
part of this district.

In the Kiyokawa area there are distributed the Paleozoic formations belonging to the North-
ern Belt and the Middle Belt. In the Northern Belt the fomations are mainly composed of
green phyllite derived from basic tuff, diabase, black phyllitic clayslate and sandstone ac-
companied with chert and limestone. These formations are correlated to the Chinnanzan
Belt in the northeastern Usuki district by the similarities in rock facies and the tectonic setting
and accordingly their geologic age probably is Early Permian or older.

In the Middle Belt the formations are mainly composed of sandstone, clayslate and lime-
stone. They are correlated to the Tsukumi Belt in the Usuki district by the similarities in rock
facies and the tectonic setting and their geological age probably is Permian.

In the Tsuzura area there are distributed the Paleozoic formations of the Northern Belt.
They are mainly composed of hornfels derived from banded phyllite and are probably cor-
related to the Chinnanzan Belt.

Ultrabasic rocks

The distributions of the ultrabasic rocks in the Chichibu Terrane are divided into two
areas separated by the Neogene volcanic rocks. The greater part of ultrabasic rocks is
serpentinite in the eastern area, and dunite is distributed more abundantly than serpentinite
in the western part. They occur as lenticular or sheet-like bodies cutting the Upper Paleozoic
formations, older rocks in the Kurosegawa Structural Belt as the Silurian Tsuzura Formation
and probably the Early Cretaceous Tsuchiiwa Formation. They are thermally metamor—
phosed by the Neogene acid intrusive rocks.

Besides above, a body of serpentinite and pyroxenite, probably associated with the Asaji
Metamorphic Rocks, is found to the northeast of Taketa underlying younger volcanic rocks.
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Asaji Metamorphic Rocks

The Asaji Metamorphic Rocks, derived from the Paleozoic formations, are mainly dis-
tributed to the north and northeast of this district. They had been probably metamorphosed
regionally in a low grade, and then, suffered from contact metamorphism by the Early Cret-
aceous granite plutons. Metamorphosed lavas and tuffs of basalt with sandstone and shale
crop out in two small areas near the northern border of the Taketa district.

Tsuchiiwa Formation

The Tsuchiiwa Formation is distributed in the upper drainage area of the Okutake river and
is composed of shale and sandstone with minor conglomerate. Most of sandstone are fine-
to medium—grained and alternate with shale in various manners. The conglomerate con-
tains pebbles of chert, sandstone, clayslate, acid volcanic rock and leucocratic granite. This
formation is considered to be the Lower Cretaceous.

Cretaceous formation at Yunosako

The Cretaceous formation is distributed in a narrow belt at Yunosako near the northern
border of the Chichibu Terrane. This is composed of sandstone, shale and conglomerate and
is bounded with the surrounding older rocks by faults. The sandstone is mainly medium-
grained and the conglomerate contains pebbles of clayslate, chert and sandstone. The forma-
tion is assumed to be the upper Lower Cretaceous.

Onogawa Group

The Onogawa Group is a thick marine sequence of Cenomanian to Santonian age, and
forms an asymmetrical synclinorium plunging to the northeast in the Onogawa Graben
which is bounded by the Usuki-Yatsushiro Tectonic Line on the South, and the Taketa,
Sashu and other faults on the north (Fig. 8). It shows remarkable lateral changes in litho-
facies and thickness, and comprises four subgroups.

In this map area there sporadically crop out the upper part of the Lowermost Subgroup,
the Ryozen Formation, and the lower part of the Lower Subgroup, the Okukawarauchi
Formation (Figs. 15 and 16).

The Ryozen Formation is divided into two members. Both the members become finer in
lithology and increase in thickness southward. The R1 member below is composed of sandstone
and conglomerate with thick beds of fossiliferous shale. From the shale beds are obtained
Mesopuzosia pacifica MATSUMOTO, M. indopacifica (KOSSMAT), Subprionocyclus neptuni (GEINITZ),
Otoscaphites puerclus (JMBO), Inoceramus hobetsensis NAGAO & MATSUMOTO, Pterotrigonia date—
masamunei (YEHARA) and many other pelecypods. The R2 member above is made up mainly
of sandstone with frequent intercalations of shale, and contains Inoceramus teshioensis NAGAO
& MATsSUMOTO. Acid tuff layer occurs at three horizons in the formation.

The O1 member exposed in this district is the lowest part of the Okukawarauchi Formation,
and consists of sandstone with minor conglomerate and shale.

In the Ryozen Formation are recognized Inoceramus hobetsensis and |. teshioensi zones.
These fossils and associated ammonites indicate Upper Turonian. The overlying Okukawara-
uchi Formation yields no fossils diagnostic of age.

The conglomerate of the both formations contains cobbles to granules, rarely boulders,
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of many kinds of igneous, sedimentary and metamorphic rocks, among them igneous rocks,
especially granitic and acid volcanic rocks, being predominant. The metamorphic rocks in—-
clude crystalline schists and gneisses which may have been derived mostly from the Ryoke
metamorphic zone.

The sandstone composition is shown in Fig. 18. The lateral change of sedimentary facies
and the paleocurrent pattern suggest that the Onogawa sedimentary basin was filled with
the clastics derived mainly from the source area to the north.

Mitate Formotion

The Mitate Formation rests unconformably on the Silurian Tsuzura Formation in a limited
area. It consists mainly of boulder-bearing cobble and pebble conglomerate. This formation
is probably of Paleogene.

Soboan Volcanic Rocks and Neogene acid intrusive rocks

The Sobosan Volcanic Rocks are large Miocene volcanic complex formed by a cycle of
igneous activities together with Neogene acid intrusive rocks intruding into them. The Sobosan
Volcanic Rocks are divided into two: the early members, mainly of dacitic or rhyolitic lavas
and pyroclastics, and the late members, mainly of andesitic lavas and pyroclastics with
subordinate amounts of dacitic ones. The early members overlie unconformably the Mitate
Formation and the Paleozoic rocks. The late members are distributed in depressions in older
rocks or two calderas bounded by arcuate faults or acid dikes intruding into them. The
Katamukiyama Caldera is the better defined one, 9km in the NW-SE and 6km in the
NE-SW directions, and another one, possible caldera, is a block including the peak of Sobo-
san in the southern Mitai district (Fig. 8). Recent two drill hole data revealed downthrows
more than 850 meters and more than 1,000 meters respectively for these depressions.

The Sobosan Volcanic Rocks are intruded by the acid intrusive rocks such as felsite, fine-
grained granodiorite, granite porphyry—quartz porphyry and biotite granite, successively
in the said order. Though a small body of the biotite granite is shown in the map, another
body is found in the drill hole and both of them probably are satellites or cupolas of the
Okueyama Pluton, 21m. K-Ar y., lying to the southeast of this district. The dike of granite
porphyry bounding the Katamukiyama Caldera on the northeast is a part of a large ring
dike system 40km by 20km in the NW-SE and the NE-SW directions encircling the
central Okueyama Pluton. These acid intrusive rocks brought polymetallic ore deposits as
skarns and veins.

Middle Miocene and Pliocene volcanic rocks and strata

The Ono Volcanic Rocks are volcanic formations of the middle Miocene, 14-15m. K-Ar
y., and distributed mainly in the area to the north or northeast of the Taketa district. The
Miyakeyama Pyroclastic Flow, the uppermost member of the Ono Volcanic Rocks consists
of dense welded tuff of two-feldspar rhyolite lying at the northern margin of the district.
Two Pliocene volcanic members crop out near the northeast corner of the district : those are,
the Kozono Pyroclastic Flow of biotite rhyolite, and the Owatari Lava of pyroxene andesitc.
The Hiraishi Gravel Bed is composed of gravel of boulder-size with intercalations of smaller-
sized gravel, sand, and mud. The bed represents probably fan deposits which were brought
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out from the Sobo-Katamuki Mountains and accumulated at the foot of them in Pliocene
age.

Early Pleistocene Volcanic Rocks

Early Pleistocene volcanic members in this district belong to those of calc-alkaline rocks
which are distributed widely in central Kyushu. The Imaichi Pyroclastic Flow is a large-
scale, mostly welded deposits of pyroxene rhyolite and came from the source possibly located
to the north of the Taketa district. The Kawaradate Pyroclastic Rocks, consisting of lapilli
tuff and tuff breccia of pyroxene andesite or hornblende-pyroxene andesite, underlie the
Aso-1 Pyroclastic Flow and are found only in the drill hole at the center of the district. The
Shimoogidake Lava, hypersthene-bearing biotite-hornblende dacite, forms a small peak in
the pyroclastic plateau, and represents a lava dome which was not completely buried by the
Aso Pyroclastic Flows. The Takajomachi Pyroclastic Flow is a non-welded deposit of biotite
rhyolite, found in the city area of Taketa, always underlying the Aso-1 Pyroclastic Flow.

Aso Volcano

The Aso Volcano, located to the west of this district, erupted voluminous pyroclastic flows
four times, the Aso-1 to the Aso—4 in ascending order, in the late Pleistocene. The present
shape of the caldera was formed following the outflow of the Aso—-4 Pyroclastic Flow before
more than 43,000 ''C y. The Aso Pyroclastic Flows accompanied with air-fall pyroclastics of
these four cycles with intercalations of air-falls and lava flows of other cycles collectively
form pyroclastic plateaus surrounding the caldera. Many post-caldera central cones have
been formed inside the caldera and one of them is still active.

Most part except the southern mountains in the Taketa district is covered by succession
of pyroclastics and a lava flow from the Aso Volcano as shown in the Table 17. Deposits of
the Aso-1 and -2 cycles and the Tamaraigawa Lava crop out along valleys while those of
the Aso-3 and -4 cycles form bulk of the pyroclastic plateau. The pyroclastic plateau was
cut by valleys between each cycle to form a topography just like that as seen now, then later
pyroclastic flow filled up the valleys and covered plateau surface, thus resulted in densely
welded valley—fill facies and non-welded plateau-top facies as typically seen in the Aso—4
Pyroclastic Flow. Each of pyroclastic flows of the four cycles forms a multi-flow compound
cooling unit with wide variety in lithology, mineralogy and chemistry. The rocks of the
Aso-1 to -3 cycles are of pyroxene rhyolite and andesite while those of the Aso-4 are
hypersthene-hornblende rhyolite with small amounts of pyroxene-hornblende andesite. The
rocks are richer in alkalies, especially in K, O, compared with common Japanese calc-alkaline
volcanic rocks (Tables 12 and 13). Air-fall ash layers from the central cones cover the top of
the pyroclastic plateau.

Kuju Volcano

The Kuju Volcano is situated to the northwest of this district and consists of a group of
lava domes and small stratovolcanoes and surrounding pyroclastic plateaus, the margin or
which reaches to the northwest corner of this district. The Miyagi and the Shimosakata
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Pyroclastic Flows, both of hornblende dacite, and the Inabagawa Mudflow in this district
are alternating with the Aso Pyroclastic Flows (Table 17) showing the contemporaneous
lives of two nearby volcanoes erupted magmas of different composition.

Alluvium
Thin and narrow alluvial deposits are distributed along some of rivers.

Economic Geology

Tin, zinc and iron sulphide

Veins and contact-metasomatic deposits of tin, zinc and iron sulphide and other metallic
ores are formed related with the Neogene acid intrusive rocks and constitute a distinct mineral
province in which are Obira, Mitate, Toroku and other mines in the neighboring district and
Hoei and others in this district.

Hoei mine is located at Ogata—cho, Oita Prefecture. The mine has worked tin, zinc and
iron sulphide up to the present. The Ichigo (no. 1) ore body of the mine is a massive metallic
deposit formed by replacement of the Silurian limestone bed. From this ore body, there have
been found various kinds of ore and gangue minerals, such as cassiterite, stannite, pyrite,
pyrrhotite, marmatite, kutnahorite, rhodochrosite, calcite, garnet, clinopyroxene, axinite
and wollastonite.

Manganese
Bedded or lenticular deposits of manganese ores are found in chert of the upper Paleozoic
formations as those in other areas in Japan. Some or them were exploited and worked.

Non-metallic ores

Pottery stone has been formed in a dike of Neogene granite porphyry near Yunosako and
Todoro but not worked yet.

Dunite occupies a good portion in bodies of ultrabasic rocks near the south border of the
district. Some of them are high in MgO content (43-44%) and in refractory grade(SK 30-60) .

Stones

Welded tuffs of the Aso-4A and -4B Pyroclastic Flows are quarried for building stone at
many places but on a small scale for local use. Black shale of the Onogawa Group is used for
road metal.
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Sobo-san and nearby peaks viewed from Katamuki-yama. These mountains are mainly composed
of the Late Volcanic Rocks of the Sobosan Volcanic Rocks.
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Peaks around Katamuki-yama viewed east-northeast from Tsuzuragoe (Mitai district). These
peaks are composed of the Early Volcanic Rocks of the Sobosan Volcanic Rocks.
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WA, AT B, BEEmaoom. B r X X7 ¢ v ZHikE R~ T AP, B vk iEEa
(A) EREADOHRERLD L. Bli==1.
Augite-bearing aphyric andesite (S.,). A : augite.

2. FFHLKIEE OB MK LSO T A A NEBREIKE () &, Tofisike L
TEALCHMBEB ANEEOERS (T & oBARE (72050604) . 7B HARR FjiE E K
(63— VXS H) . Bli==1.
Contact of dacitic welded tuff (S, 4w (upper half) and felsite dike (Yf) (lower half).

3. BERAEIES (KT72072714). H¥IMME G, #7HTRIFE 15 H07350m, A&, 350m.
PSSR — IV A B A MHERE LR LIIRT A&, A% (Q, ERA (0), READK
ERBMEHLEDD.

Biotite quartz porphyry (Y,). Q : quartz, O : orthoclase.

4. BERJERAE (M-66-401) (67— ZR). FrImett B, #5707 LU0Fg 4 791, 000m, 1%
390m. MLk —HrRIiofE A T, A% (Q I E L, EEA (0), fEA (P, RE
(B) MRHxLDHBHND. FFE=aL.

Biotite granite (Yy). Q: quartz, O : orthoclase, P : plagioclase, B : biotite.



CBIVIRRA 7 > F)

l.  Pyroclastic flows in the Taketa city. Pyroclastic flows: IM: Imaichi, 1: Aso-1, 3:Aso-3, 4:
Aso—4. Pyroclastic Falls: 1F: Aso—1, 2T: Aso-2T scoria. The 34 interface resembles the surface
of Aso-3 in the Fig. 55 (p. 98). The slope of the Aso—4 forms the valley wall of the Inaba River lying
to the left.

prm NN A

2. Profile of valley-filling Aso—4. The Monden River is to the left. The base of the Aso—3 is also dipping
leftwards. 3A - 3B - 4A: pyroclastic flows, Aso—-3A - -3B - -4A respectively. P- Q- R - S: pyroclas-
tic falls between Aso—3 and Aso—4, 3W: pumice fall of the Aso-3 cycle (see Fig. 46, p. 91).
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1. YA E T 2 MEKIE. Akt (IM) OREHROMEICE FEAE (1) %45
Lo R DOAso- LIERERIKE (1) B0, M EFICRET S, Eii~, 2T/ T22Y 7E
(2T) L Aso-3 (3), Aso-4 (4) kWL NTER 5. Aso-3 & Aso—-4 L& OHEME X, £F
i g # OFBHE) I ) » T &, Wi O L ClXAso-3DHIFRICHE > CRE TH. Aso-3DHEMH
I IE 55 (982—3) LEITWA. MTHEKIES T 7 RIE.

2. Aso-3KWEifi &8 5 Aso-4 kT, P+ Q- R« S-3W: BT AR, H46K (91°—2) &R
Y. 3A - 3B - 4A : Aso-3A, -3B, —4AKWFE. £ EHEAMIFIEIII, Aso-4D R IX LRI OB BE

T, Aso-3DIEICH R Ui & 2B <. Aso-4 DR ET BT ZE I IC |, L5 ~EICES<.
3B LA & OFRETEL (97— 554[) .
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WVERL  Aso-4A KT OYAREEIR S  Welded tuff of the Aso-4A Pyroclastic Flow
L. RERROIRACEE RS S (63TD165-2) (118 X— U ) . AJED D 20cmD BIERES. 17
M Tl 0/NMEaY. ZEBREKI45%. T AH.
Hypersthene rhyolite welded tuff. Partially welded part at 20 cm above the basal contact. Porosity
approximates to 45%.
2. LLRU (63TD165-11) (116~—T M) . [ CHEIHDOIIEN 5 6. 5SmOFREFEES, &7 2 H.
LB o5 D pressure shadowbl 4k Tix, 77 AT ITHEE L TR EERN A X2k, X
— I MENEREALEZHET L TOURTNS.
Same rock as above. Densely welded part at 6.5m above the base. Glass shards are welded together
and nearly homogenized except in pressure-shadows beside the lithic fragments.

HVIER  Aso-4 KR ORREEEK 5 Welded tuff of the Aso-4 Pyroclastic Flow

L. SRERHE A DA TRECS RS BRI (63TD123) (116-5— Y S M) . BRISHEE, MU 7 2k, 1F
HHARET. Lo XOREBEZHETHD (12 I8 EHTAE, 3 HORERICHE AT 7 21k,
4 HREORILE LD, 5 IEORILTICKARRHO#EEA R AR 2 5). H: ANA.
Hypersthene-hornblende rhyolite welded tuff. Aso-4A. Dense, devitrified. Note various lenses

(1 -2 :amost vitric, 3 : spherulitic, 4 : with spherica voids 5 : spherical voids with tridymite, crystal-

lized from vapor-phase) .

2. BEAAPIERBCE RS IS (64TD252C1) (118~ — VB M) . Aso—4B KA, KU M HH# .
AATRLAT OF, (LRI ERGO T, BEMRE (R SIE) OO TR Lic Z AR o
ERELS RA 20, gt R O TITEMEEITHEEL TV D, 2R (V) DLW
I, KERRt oA (T) - 74V RA (P - &ifEa (0). L) TaEA.
Pyroxene-hornblende rhyolite welded tuff, Aso-4B, zone of vapor—-phase crystallization. Note the

disappearance of collapsed vitroclastic texture in the lighter-colored, coarsely devitrified portion.

Vapor-phase minerals, inside the voids (V), are tridymite (T), alkali foldspar (F) and hypersthene

(O). L : lithic fragment.
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