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Alteration Minerals in the Yamanokuchi Area; Iriki Town, Kagoshima Prefecture
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and Motoharu KAWANO?

Abstract

The Yamanokuchi Formation in Iriki Town, Kagoshima Prefecture is composed
of a tuffaceous lacustrine deposit, and was considered to be subjected to alteration.
Clay minerals as altered minerals in the Yamanokuchi Formation were examined by
using a X-ray diffractometer, a scanning electron microscope, a differential thermal
analyser, and an infrared absorption spectrometer. Various clay minerals such as
vermiculite, chlorite, kaolin minerals, smectite, and mixed layer minerals were pre-
sent in the Yamanokuchi Formation.

The distribution of these minerals in this area was clarified.

Key Words: Tuffaceous lacustrine deposit, Alteration, Clay mineral, Mixed layer
mineral.
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Fig. 1 Geological map of the surveyed area.
1. Iriki Andesite, 2. Yamanokuchi Formation, 3. Nakayama Basalt.
4. Ito Pyroclastic Flow Deposit, 5. Alluvium and Terrace Deposits.
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Fig. 2 Distribution map of the sampling points.
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XRD 547 CHEER S N7 8M1, smectite, illite, 10 A halloysite, 7 A halloysite, vermiculite,
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Table 1 Mineral assemblages of the samples collected in the surveyed area.

Sample Mineral Level
number X S I H M \4 L Q C T F (m)
A-1 w Vs s m m m m s 120
A— 2 m ) m m s ) m w 120
A—- 3 vs s w m m m s m w S 120
A— 4 w vw m m m s 130
A-5 s m w ) m s m 130
A— 6 m w m 140
B-1 VW m VW vw m m 110
B— 2 Vs Vs m VW s s s m m 110
B— 3 Vs m s m m w vw 110
B— 4 YW ) s s m 110
B-5 VW s s s ) 110
B— 6 m VW s w m m m m m s 120
B— 1T VW VW m s Vs 130
B— 8 w m m w m m VW m 145
B-9 s m m w m m VW w s 145
B—10 m W w W m m m w m m VW 145
D—-1 s S s m s s m m 130
D- 2 VW VW s Vs Vs s 170
D— 3 s m m w m w 170
D—- 4 m S S m s ) m S 180
D-5 s s m m m m m 190
D— 6 s m m m w m m w m 190
D- 1 w s VW ) vs s m 210
D— 8 VW m m m 220

X: mixed layer mineral, S: smectite, I illite, H: 10 A halloysite, M: 7 A halloysite, V: vermiculite, L: chlorite, Q: quartz, C:
cristobalite, T: tridymite, F: feldspars.
vs: very strong, s: strong, m: medium, w: weak, vw: very weak.

Table 2 Mineral assemblages of the samples collected in the surveyed area.

Sample Mineral Level
number X S I H M \'s L Q C T F (m)
C-1 m vs s s m s m m m 125
CcC—-2 vs w m w m 125
Cc-3 m s m w s s m w m 130
C-4 s s s s m VW w 125
C—-5 m m w w s s m m 125
C—6 VW VW m s Vs 145
cC—-1 w w m s ) m 150
CcC-38 m w m s s s ) m 155
cC-9 m vw m m 150
C-10 m m w m m 160
c-11 w m m w 160
CcC-12 m m m m w VW VW 165
CcC-13 m m w w w 170
cC-U14 m VW w w m m w w 180
E-23 m m w w s Vs s 80
E-24 m m s m s s m 80
E—-K m s m m s w m 190
E-L s m m m s m m s 110
E- 6 VW 90
E- 1T s s VW s m s 90
E—N m VW s m m m m 170

X: mixed layer mineral, S: smectite, I: illite, H: 10 A halloysite, M: 7 A halloysite, V: vermiculite, L: chlorite, Q: quartz, C:
cristobalite, T: tridymite, F: feldspars.
vs: very strong, s: strong, m: medium, w: weak, vw: very weak.
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Fig. 3 Infrared absorption spectra of illite and smectite.
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Takahashi (1985) 12X 1) mixed layer mineral |Z31F % smectite 3 & U chlorite O fEFEHE
LEEHL7-b D% Table 4 12777,

HAEES ML A~DiE, BEHRBONLV— FEZRLTWS,

A )v— pTIE, T2 S EfiNE smectite B & O illite 2SAMER %2R, F72, THDO A—
1, A—2, BXU A— 3 ZiZ, chlorite B XU vermiculite & T hTwb, A—41%, B
BNV NT, BEEWIVRL, SEMBEIZBVWTIX, ZEOHEBLAIRED LN,

BV—=FTiE, ZTONV— OO LT B—2 BXUB—3 IZ4E D smectite AEE
» oM, B— 613, illite DEEHITEETH Y, chlorite B LU vermiculite d&FA Tz, B—
T3, ZREEBE»SORBTHY, BULIZEATW:2%, XRD S L 2 DO EE
BRERIIEDLN Lol T2, B—4BLU B-5 bMTEIOEEIERD LN h o720,
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Fig. 4 DTA curves of smectite, vermiculite and illite.
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FEAL L - ZREEBRE»SORETH D, BEIIHEMLALEZ(EALLDOTH o7,

D Vv— hMiE, %ED smectite ZELHABHIFEL 2D o072, D= 112BWTIid chlorite 295
Ih, D—5B XU D—6I(2id vermiculite 2SEFN T 7z, $72, D—2BLUD— 81X, *
THMOERIIEE TLhro7:2%, BEAAZZEIIETHBEI VI PLORETH o 72,

PEoZEns, V—FMA B BLXUOCOTFMOFEEL, WFhIIBWTDH smectite DEH
NEEECTH o7, INOSORBEZFWML-FHEIIEKELZETLIHBLAZVIVIETHY, L2
ABRATIREBNBEWEELZE L T, $7-, WZORBOLHrL0EBLEEZONE A
6, C—14, BXU D—8IZIIWLIMOBEELER/ IIFBDO LN L o7,

Iz OBATiX, chlorite 3 X UF vermiculite DEHIIRESINTEB Y, LrdWEYWOE
HIdHAED LWL Tnwb 2 05, BZ 5 vermiculite iE chlorite 5 &K L72d D
THhbEEZOND, $72, &V — MIBIF S vermiculite DEHEEO BRI, dLHI1EEE
{roTBY, ZOEMEFNETLE, T~8°NAKEL, ZoZ ki, EA - Mf (1976)
DB ERMWTH S 2 EH 5, vermiculite |3 ITITFE—EME EICEHBLTWLEER S, &
[{]Z @ vermiculite DA ZHFEST H Z LT TE o7,

SEHRELL 7-REHZ BWTIE, LA D mixed layer mineral 25228 57225, %<
DA, FOFEMIOVWTIIEHTE d o7, D— 1128wV, illite/chlorite mixed layer
mineral A58 S N72A%, T D chlorite IZIEFRLIRIZ L > THBE L o722 &£ 25, sudoite
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Fig. 5 XRD patterns of vermiculite after various treatments.
1. untreated sample, 2. treated with ethylene glycol,
3. treated with HCl.
V: vermiculite, H: 10 A halloysite, Q: quartz, T: tridymite,
C: cristobalite, F: feldspars.

®26 (CuKa)
Fig. 6 XRD patterns of vermiculite after heating at various temperatures for 1 hr.
1. unheated sample, 2. 120C, 3. 300C, 4. 500C, 5. 700C, 6. 800C
V: vermiculite, 7: 7 A halloysite, Q: quartz, T: tridymite,
C: cristobalite, F: feldspars.
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Fig. 7 IR spectra of vermiculite after heating at various temperatures for 1hr.
1. unheated sample, 2. 400°C, 3. 600C, 4. 700C.
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Fig. 8 XRD patterns of specimen D-1 after various treatments.
1. untreated, 2. treated with ethylene glycol, 3. treated with HCI.
I: illite, 7: 7 A halloysite, G: chlorite, S: smectite,

W: chlorite/smectite mixed layer mineral, Z: illite/chlorite mixed layer mineral.
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Fig. 9 XRD patterns of specimen D-1 after heating at various temperatures for 1hr.
1. unheated sample, 2. 1207C, 3. 300°C, 4. 500C, 5. 700°C.
G: chlorite, S: smectite, U: illite/smecite mixed layer mineral,
W: chlorite/smectite mixed layer mineral, Y:illite/10 A halloysite mixed layer mineral, Z: illite/
chlorite mixed layer mineral.

Table 3 Peak positions of X-ray diffraction analysis for the specimen D-1 after various treatments.

20 (Cuka) 30 38 41 5.0 6.2 7.2 76 838 124
A 30 24 215 17 14 12 115 10 7
U.T. T+ F+ F++ T+ ++  F++
EG. +++ +H++ e+ ++ +++ A+t
HCI ++ +++ ++
120C + +++ + +++  ++
300C ++ ++ +++ - +++  +++
500°C + ++ - ++ +++  ++
700C o+ t++ 4+ +++ - +++  +++

U.T. : untreated, E.G.: treated with ethylene glycol, HCl: treated with HCL
+++ :strong, ++ : medium, + : weak



88 BT LEAS - FIERIERD - EHA - AEITE

M

WA l
MMZ

N

L ] L | L I L J

5 10 20 30 40
°280 (CuKa)
Fig. 10 XRD patterns of specimen E-N after various treatments.
1. untreated sample, 2. treated with ethylene glycol,
3. heated at 120°C for 1 hr, 4. heated at 300C for lhr.
M: illite, 7: 7 A halloysite, X: mixed layer mineral.

Table 4 Structure of mixed layer mineral (sample number. E-N).
Ps=0.49 Pes=0.95 Pss=0.0
Pc:051 Pcc=005 Psc: 1.0

Ps: frequency of occurrence of smectite, Pc: frequency of occurrence of chlorite.
Pcs: probability that chlorite succeeds smectite, given that the first layer is chlorite, Pcc, Pss and Psc are similarly defined.
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