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Alteration Minerals Distributed in the Higashikata
Area, Ibusuki City, Kagoshima Prefecture

Kaori NozAKI1"*, Katsutoshi TOMITA" and Motoharu KAWANO?

Abstract

Many hydrothermal alteration zones exist in the Ibusuki area, Kagoshima
Prefecture. These alteration zones were formed within Ata caldera in the southerm
Kyushu. The altered zones were formed after the eruption of the Ata pyroclastic
flow which occurred 43,910 years ago. These altered zones were probably formed af-
ter the eruption of the Ata pyroclastic flow and before the Ikeda pyroclastic flow.
Altered minerals such as cristobalite, tridymite, alunite, kaolinite, 10 A -halloysite,
heulandite and some iron minerals were observed in this area. Altered minerals were
analyzed by means of X-ray diffraction, differential thermal analysis, and scanning
electron microscopic observation. Zonal distribution of alteration minerals in this
area was observed, and these zones were divided into three zones (Zone [, II, and III)
by the differences of clay mineral compositions. Zone I (Alunite-kaolinite zone) is
characterized by alunite, kaolinite, cristobalite, and quartz. It is distributed in the
central part of the altered area. Zone I is considered to be the most strongly altered
zone in the area. Zone II (Smectite zone) distributed in the outer part of the zone I
is characterized by smectite and small amount of kaolinite. Zone III (10 A -halloy-
site zone) is characterized by 10 A -halloysite, quartz, and cristobalite. 10 A -halloy-
site appears as a weathering product of feldspar and volcanic glass. Cristobalite is
included in all samples. Degree of alteration is the strongest in Zone I, the central
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part of the altered area, and decreases toward Zone III. In formation processes of al-
tered minerals, acidic solution went up along cracks, and alunite and kaolinite were
formed in the acidic condition.
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I. 13U ®IC

B2 5 V7 FIEEINCREL, AVTFIMNIZIEE L ORRKOERH S, IRk
RREFHZHORLEEIrO LY, INLORINERIIEEER %2\ T4 O YL
BIDPER L TOE00Bo N5, ThE T, BBEREDICOMRT 2 EEGEWIZOWTORF
Z2 (hlifte, 1989 ; EHIM, 1994 ; &5 - KA, 1978) A& SN TW24%, 40, EBEHO
RN AT T B BB OV CEHEMAIE 21T 2> 72D T, TZIZHET 5,

II. sEBE

ARUIIL, W% 70N 7 7 NEICALE L (Matumoto, 1943), EFHMEOMBE LY & L CTHRERIL
wH, BLEILE, WERIED 3 DDKIENALNL, RBEWIZEEEAS AL, Wty
DAL T2, HEZINERIIARIEOIRETISHRICOM L, KEETHER LELEOME
NS HbND, AEBIIEAL, EESEAFRREOMLIRE %o Twd, FLRILEIZARY

N
B R BT
T y
BB & B
B kLR 4
i =R IE =
S
\ W
~C AN JIET
gL JIETE
p———
200m

B fET R o #E X



FE B B IR T SR 7 gl S A B RS 31

BoEHOMERNTIZAMA L, IKEAETHRERLEAEO/NS LHRADPALND, HELILS
EARBIRFEED 7)) —  ETHRE-F oML, BHRIIMEMEEEZEZ bNE, RBEHEEFR
b, RIRAOHEDEHID, INOLDOKINEEHEAESIIERNBEEY B> Tnb, 2
DR KT HERE W (2 #96300FE /I O RA B O KILUTEENZHRT 20 TH S (HTH - FrH, 1978)
INHAREEICHWHAI VT IEEWDRE-> TWb, tEHIP VT IEEYE LT, ARHIgIZ T
W KILIK I 20 & K ILIKE £ TRO LN b, MFKILKEIL, #EBEZRL, 7ORXT I+
BHEOLNDL, ZOKIKBEBESICETHRTAI) TEIE-> TV, INERESICHEET
BAPE->TWb, INEEAICHMEKBRERY BT, ZOHBEWIZIZIKEBOIE
B CHRIBDEBEVEARZIUEDERPEEINE, TNEMHMAKILKBIEESICE > TV 5, i
HEKILKEHIZIZZ L OKNEAEENE, ChEAESICHEEERD VI E > Tnb, K
HWIHOWE K% 1 KUIR L, REERERK % 2 KR L7,

e T N . i
SETOES me p EALR S 2T AL,
BB | s20m e RERETOID

———| SHONIKR.
it EE WA UL K B | +10m || BB MRS 2 KK
| KEAICE.

PO Y | REBTRAOEVCEA,
5| | WEABEERY | £30m [0 02 BlBoBwEED,
2101 o Jhiak,

el
a

'9@. 4 Q; 9. = P
| R TEESHS | £15m | 0g 0 Say | Lo G EADHBOEL,

nnnnn

.....

ETHETA2)TE | +02m v e oo | BADECEBBEOZRD) T,

-I’_H: - . . .
A |y
=z B O ILKE,
s K W K 8| +0.15m -—//% JURT I FHEE,
TN - ViR
“ - , |l' ]
ERAFRAMERY | £10m | -0 ."~; EREBTT IR TEARE,
e v v v | REEEN;EE T OBE,
IR 5 ith I % W1 v v v | BESCHERHSHILO,
g v v v | WELGRLE,
;@ = = = |REGT, PNEALEREONS LB,
R R T
E? = = = | WEAZLE,
Ficd L | . A [ o s
e I, KEET, #HELEEAEEORRES L,
BERLUEHE A A e e 1 i
Lo L mEERE,

#2201 AR



32 FiEAB ) - SHRA - mEITE

0. AR LURBRAE

FE VB B IR T 5 B BB 0 5 SR 2 SR L 72, BUEHREG A 2 3K EE 4 KIIR L7,
HEHE, FICERELARINEEETRIL 72, FAHRIE, L2 10~20cmEL) BRWTB I % -
72,

BEL-3, BEXZFoFx e K0%2 L TELHNE2e mUTOREED I OWT, XEH
KEFT, REBSN, EEBFIHEMBEELBI o7, XEEHFIZ, HEERUEOMNITEE
vy, 30kV, 15mADFHTEREITR o7z, RERDITIX, BHI0COFERREE TITR o 72,

I ARREMA



33

V. EER#ER

RHIH TR L 723N D W T XK K EHT 2 177 o 7658, FEESN/8WE, 24054
b, AXZ7 %4+, W0A-NTOALHA K, TA-NOA4HF A4 F, 7054, N=3IFa251 b,
RAERBHY, 2VANNTIA N, M)FA4<4 b, AE, TV—FA L+, EHAL, ABBLUE
BILTH D, EHABUIEEINLEHEIENEE 1L ROOEARIIR L, ECHFEINLAMTEH O
ENT, 3OOEEWIIHHNTE, AHHTROBVEE 2 ZIT, ECHF)FA 9o
%% Zone I (7NV—FA r-AA)F A ), ZOIMIIC Zone T (RRAZ % 4 b)), &6
(2 ZDHMANZ Zone TT (10A-/"BAH A biiF) ®3DOTHbD, Zone MNDI0A-/"T A A M
FIZEALERY TH B, SEEH ICEINLLPHAEDLEEES RIIRL, SEETODH &
EHKIZR L,

DRI EET OSIZFMEE % kx5,



34 FiF2rsY) - SHRH - WEHTEh

1% RETNEFHBICES 2 EEEY

Sample I BEEY Z DD 5 5

No. K [Sm(10H|TH|Ch|ML| Q |Cr| T | A | J |He| F W% RE
A-1 A Ol a - A IKP
A-2-1 A 0| a - © IBA
A-2-2 A 0| a A IKP
A-3 VAN O\ a @] IBA
A-4-1 ©O| 0| a — O | Se IKP
A-4-2 O O | a A IKP
A-5 O Ol a © | Hb IKP
A-6 A — O IKP
A-T7 O - @) IBA
A-8 O — A |G IKP
A-9 A - - IBA
B-1 @) Al A A IBA
B- 2 © O IBA
B-3-1| & ©) O IBA
B-3-2 | & @) IBA
B-4 A | O : A | O IKP
B-5 O IBA
B-6-1 ©) A O - IBA
B-6-2 | A | O IBA
B-7 A Al OO Op-CT |IBA
B-8 N A | O IBA
B-9 - Al a|a ©) IBA
B-10 N ©) IKP
B-11 O ANl A A O IKP
B-12 A | O @) A IKP
B-13 Al A A O IKP
B-14 A O | - N IKP
B-15 A - IKP
B-16 A A Al A VaN IKP
B-17 O | a A IKP

K: #4548, Sm: 2AA25 4+, 10H: 10ANa444 +, TH: TANBA%+4 b, Ch: kA, M
L:B&REY, Q: H¥E, Cr: ZJVARMSIAN, T: hUF4<A N, A: FL—F4F, J: Yva+
1 b, He: ##A, F:#EH, Se: BER, Hb: NG, G: Fav, Op-CT: #,3—) CT, IKP: ith
H AR HEREY, IBA : 8B ILE,
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No K |Sm|[10H|7TH|Ch |ML| Q |Cr| T | A | J |He| F Wz RE
C-1 O O IBA
C-2 Al o A IBA
- ©) IBA
- ©) @) A IBA
C-5 O A O IBA
D-1-1 | a o | O KYA
D-1-2 | O OO P KYA
D-2 (@) N KYA
D-3 A OO |0 OpCT |KYA
D-4 Al o O KYA
D-5 @) Al A A IKP
D-6 Al o Al A A IKP
D-7 O Al A A IKP
D-8 (@) Al A A IKP
D-9 @) N N IKP
D-10 O Al A VAN IKP
D-11 O Ala | a A IKP
D-12 A la]l O a KYA
D-13 Al a0 KYA
D-14 A @) KYA
D-15 - IKP
D-16 O | a Al A | A IKP
D-17 N A O|a| - A | O | Hb IKP
D-18 O Al A A KYA
D-19 O O KYA
D-20 O O | a KYA

K:#FV+4bF Sm: AxA2% 4+, 10H: 10ANT 454+, TH: TANTaA4%4 b, Ch: &ikA, M
L:RERIW, Q: A%, Cr: JVAMIA M, T: M) F4<2A b, A: 7IV—F4 b+, J: Vyud
A &, He: A, F: #KA, P: #Hkdl, Op-CT: 4,¢—)L CT, Hb: ANA, IBA: IEERILE,
KYA : EilZihs, IKP : HE KRR,
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No. K|{Sm|I0H| TH|Ch |ML| Q | Cr | T A J |He | F W E | RE
E-1 A (@) IKP
E-2 A — © IKP
E-3 A A Se IKP
E-4 A O | ala A IKP
E-5 O O A p KYA
E-6 © A KYA
E-7 (@) O | a IKP
E-8 A A Hb IKP
E-9 O - - 1O | &l a O Hb,V IKP
E-10 A A A A IKP
E-11 - O | a O IKP
E-12 A A IKP
F-1 O Ol a|a KYA
F-2 - | - O | a - | A IKP
F-3-1 | Ao | O KYA
F-3-2 | O | O AN KYA
F-4 A O | a IKP
F-5 A AN — A O IKP
F-6 A VaN A IKP
F-7 A A AN — | A (@) Hb IKP
F-8 A A O O IKP
F-9-1 A AN I A IKP
F-9-2 O | a O | a A O IKP
F-10 A A O| a| - @) Hb IKP
F-11 A A 1O © | Hb IKP
F-12 VaN O IKP
F-13 A Ol a O IKP
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L:RERBHY, Q: A%, Cr: ZYVAMSNIA b, T: F)F4<4 b, A:7V—F4 L+, J: Vruy
1 b, He: #ibA, F:#KA, Se: #HER, P &L, Hb: A, V. N—3F254+, IKP: it
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Sample Ko+ W AR Z DAY "
No. K |Sm|1I0H|7TH|Ch|M | Q |Cr| T | A | J |He|F " R
F-13 A O | a O EKM
F-14 O A | O A KYA
F-15 ©) EKM
F-16 O | - A A A EKM
F-17 (@) A EKM
F-18 AN VAN IV NI EKM
F-19 (@) A A VAN EKM
F-20 JAN JAN © JAN JAN VAN Hb EKM
F-21 @ O KYA
F-22 O A A © KYA
F-23 O VAN BV NER VAN O KYA
F-24 © KYA
F-25-1 ) A KYA
F-25-2 O O KYA
F-26 Al O Al - | = KYA

Ki#d)F4+, Sm: Ax7% 4, I0H: 10An~aA 44+, TH: TA~a %4+, Ch: &RA, M

L:REBHEYW, Q: A%, Cr: ZVAMNSA M, T: PIFA4<Ab, A:TNV—FA4F, T:
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AE)FA b
AXTHA b
TANT A4 b
0ANTAH A b
A%k
ZVAMNTA F
)T <A b
TIV—FA1k
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Zone I : 7NV—FA4 b-hFV)F A b
Zone Il : A A Y ¥ 4 b
Zone I : 10ANNT A4 4 b
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Sample No. Hinckley Index Remarks
C-1 0.71 Zone 1
C-3 0.52 Zone 1
D—2 1.06 Zone 1
D—18 0.70 Zone 1
D—19 0.56 Zone I
D—20 0.47 Zone I
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