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Alteration Minerals in the Pyroclastic Rocks of the North-eastern
Area of Yaeyama, Iriki Town, Kagoshima Prefecture

Masakazu CHISHIKI, Katsutoshi TOMITA, Masakazu HIROHASHI, and Motoharu KAWANO

Abstract

Various pyroclastic rocks are widely distributed in the Yaeyama area, Kagoshima
Prefecture. They are hydrothermally altered and some of them are highly weathered.

Smectite and halloysite are observed in some parts of the surveyed area. Halloysite
crystals found on the surface of volcanic glass and some other halloysite aggregates that
does not occur on the surface of the volcanic glass were observed by scanning electron
microscope. The former halloysite is considered to be weathering product of the volcanic
glass and the latter one is weathered from smectite. The sizes of both types of halloysite
are smaller than 1 ym.

Weathering of the pyroclastic rocks in the Yaeyama area is characterized by the for-
mation of small particles of halloysite.

Key words: Halloysite, Smectite, Volcanic glass, Weathering.
(EL &I

BRBERAZILFRIZE, @BRCH A VIR EBKIZ X 2 EEREREZED L 2 L
T& 5. NENHFRCBIZBROBKEEEROERE R, BRTIhzRETs2L3TES

VOBERERFHERMERE T80 HEIEEWEI1TH2135
Institute of Earth Sciences, Faculty of Science, Kagoshima University, 1-21-35 Korimoto, Kagoshima 890,
Japan

YR SHRAAHEREBESTY T89943 KIEEERESWILTEI-I
Kyocera Corporation, Kokubu Plant, 1-1 Yamashita-cho, Kokubu, Kagoshima 899-43, Japan

VO BIREBRERFTAYMRESEE T80 BEBWHEIIT 1 TH21-24
Department of Environmental Sciences and Technology, Faculty of Agriculture, Kagoshima University,
1-21-24 Korimoto, Kagoshima 890, Japan



54 HFRIERD - EHERA - BEIRIE— - WE T

%, BEBECE > TE, BLERAFE L 20RMEBH LM T 22 LIZRETH 5.
NRE, AEINHCRERIC B AR RO EE W S M b, HEWEIC L) BE
%R L, BN OBERO KRR U205 ORI BMICRIET 2 KEEEB X O
PORBERRL, BRI VT X METHH R OEEETRMSEBEZ 70, AEILEL
DERIEN O & R & BT,
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NENZ GO E T HH80E, Pt O BHRIIIHT TORKBIOKIUNEBIZ I D, HEOK
IEBICKR SR OBRIRE R e SR T 2 ML W EHELZE T 5.

AMBOMWER % Fig. 1 \IRT., EOMBIIBEELEER T ANVT—T (1979) 12X o7,

Ao eEH KA (Fig. 1 Tid Hokusatsu Older Volcanic rocks & L72) &, EIT¥
FEALTBEEARILETHY, AEOKBREZHET S, KEFHKLEEHI X, FISEFEAL
TEEARUETHY, AEOKBELZHET S, LEFHXLSETLIZ, FIT REERLH) ¥
BEAARNARLETH), REOKREZHRET S, LEHRPKLEETE, EHALE
BHILREOKBRATHA., NINZXREFIE, FiIC (BERL) BEAXRE~EA BER) Rl
BTHY, MEOKBREZHET L. F72, RAHIBRRORFELEHIBICIE, NRBEICERD K
YR CAR KBRHEBRD VDR LTS,

Eae SRR © Y, p:

AW TIZ, NELIFREBHIRICE W TRHREHRIZ AT o 72, AWFZETOREHERIUL H O 5576 &
AEEE % Fig. 2 187, AR EIE, A~ OFIBIZHT D S LN FEFZ [T 7.
AEHZ, KINBECHET 2 KRB OBE» ODEIKEOHS 2R L 72, FFHRIBRICIBWT, K
MAEOBHEELTIE, WADLVIIKDOLAMLZHERET LI LATE,

X#EH (XRD) S OREHT, BEL2Z2BRBTE=—LVRBIIBHLTELR 025K
BICEVE2um UTORTFZROML, COBRBEZHREZBRICIV NS AR EICEF SR
TR L, CORBIIH L THRAZLHEZE LTS OREZT -4, XHEBEEE R,
CuK q #, 30kV, 15mA D ELHTHW.

EAMETHME (SEM) BlI%i, ML LRk E L, JEOL JSM-25S1 # ji# &EE
15kV THfo 72,
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Fig. 1 Geological map of the surveyed area.
1: Alluvium and Terrace Deposits, 2: Ito Pyroclastic Flow Deposit, 3: Sendai Basaltic Rocks,
4: Hokusatsu Shinki (Younger) Volcanic Rocks ( I ), 5: Hokusatsu Shinki (Younger) Volcanic Rocks
(1), 6: Hokusatsu Shinki (Younger) Volcanic rocks (1), 7: Hokusatsu Chuki (Older) Volcanic Rocks,
8: topographic contour in meters.
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Fig. 2 Distribution map of the sampling points.
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KEHER

XRD (2 ) HABERIU S CHER S N2 % Tables1, 2, RU3II/R7. Table HH D
WOBOFEMIE, £ENLYE —2 OMTBEICOWTEZEORLE LB E L TIT- 7. Cristobalite
KO tridymite X, XRD 8% — YD ¥ — 27 OFIRD S opaline silica 22H5EFL72bDEEZ S
5. Kaolin-smectite ® mixed layer mineral £ b5 H DD XRD /8% — V1%, smectite D
WILADE =2 XD HEAMCE =27 BHE D DOTH S, HETE o7,

ONE LGB ER 3 o0 SRR B A2 D72 0, 10A -halloysite 2332 S5h b, XRD 8% —
YICBIB10A0E =27 2555 A REHE, —BIboEHOE —2 S, RREWEES
ELdDEEZ LN S, 10A-halloysite ® HK K DMEEX, BB & Z halloysite DE— 7 12
HEZRLTWAA, tridymite DY — 27 BBEFELR DD TIE, Th§5L 2 2EMH»H 5.

Y AEWMDOW quartz DA, Fl—OHMEEMANICHLT L IBETIEIRVOT, HEMN
DIEBNIEE L CRIWK DM DOBAL D -T2 EZ 5B,

Gypsum DA AR RL, Ihivo HBITIERRD Sh i wn,

AR EE A~ (Fig. 2) IZ2W TR T L, #HIMA TIE, smectite &
cristobalite D43 Ai§ A &, 10A-halloysite DHA T AHEANBEZRE L TWVDH, A2MHED
AEBD XRD 8% — R SEM BEE# Fig. 31ZmR3. ZORBO SEM EETIE, KILA T R
PEELTOIRTFPD5. CORMIKNROEETZYONTHRDOLNS,

HWM B Tix, 10A-halloysite DHFEEDHEEZ TH 5. Fig 4 (B2 E DR D XRD /8% — v &
SEM BEE#/;:9. SEM BEEIZIX, fM% halloysite L Z 2 ONANT2RDLIENTE, B
BEOKIAF ADFEEDEAILL T halloysite IZEZ L Twab.

B C TIE, LEHFBHARILEEDO ST 5C2~C4l i DAL T smectite DHAAED BN S,

D T, cristobalite DA MANFHNTH 5. D2 ORE D SEM EEIZIE, KA
AREIZEL ORILZBDLEHNTE S (Fig.5). [RILOFEEER, EREWEICEL KILEE
WKEBHDTHAHILEZRLTWV A,

HIME RO'F TlX, BEMNEWAIZ cristobalite DHMABAD SN b, FIZHIBF T,
tridymite DN U smectite A* 5 halloysite ~DZE LB D LN 5.

HIBG T, BEOEID-OEELWOELVTHETH 5.

I H T, H1KXU'H3T smectite & O halloysite Z BHZICHA TWA, H2TIE, XRD 8% —
YTIERED LN D o7z gypsum & SEM BIBICX V0L Z L3 TE 72 (Fig 6). Fig 7 13H3
HEDORED XRD % — > & SEM BEETHAH. SEM BEIZ opal-CT, smectite, & UF halloysite
DRTDEETHIHEEZOLND,

I 1 X, HENIIEVWEZATHY, halloysite & tridymite D AHAFEE TH 5.

Z =

NE LRI HIRD KPS, RE#BICE D 10 A-halloysite 2 & A TWw5. 7 halloysite (3,
SEM BZICL 2L Flum LTORROEELZAFL, KIUFIFAOREIIHEL-EREZEL
Tw5 (Figs.3, 4, RU7). RHIBIIBWT, FREDKBAEDBEEV KT ZHEIZEA TV
LT LMD, SEFED LN halloysite (&, #TKORBEAL L TOKBERHMERSLMEITE N
N7 DICBBICARLZEEZONS,
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Table 1 Mineral composition of the specimens collected from the areas A, B, and C.

Sample No. S ML H M T C Q
Al + + + + + + ++
A2 + + + + + + +
A3 + + + + + + + + + +
A4 +++
A5 ++ +
A6 ++ + + +
A7 + 4+
A8 +++ + 4+
A9 + + + + ++ + +
Bl + + ++ + +
B2 + 4+ ++ ++
B3 + 4+ ++ ++ +
B4 ++ +
B5 ++ + + + + ++ + + + + +
B6 ++ + + + + + + + +
C1 ++ + ++ ++ + + ++
C2 ++ + + +++
C3 ++ + ++ +++ ++ ++ +
C4 ++ + + +++
C5 ++ ++ + ++ + ++ + o+
C6 ++ ++ ++ ++ + + +
C7 ++ + ++ + ++ + + + + + + +

S: smectite, ML: mixed layer mineral, H: 10 A -halloysite, M: 7 A -halloysite,
T: tridymite, C: cristobalite, Q: quartz, G: gypsum.
+++:abundant, * *: common, *: rare.
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Table 2 Mineral composition of the specimens collected from the areas D and E.

Sample No. S ML H M T C Q G
D1 + + + +
D2 + ++ +
D3 + + + + + +
D4 + + + + + +
D5 + + + + + + + +
D6 + ++
D7 + + + +
D8 + + +
D9 + ++ ++ +
El + + + +
E2 + + +
E3 + + + ++ +
E4 ++ +++

S: smectite, ML: mixed layer mineral, H: 10 A -halloysite, M: 7 A -halloysite,

T: tridymite, C: cristobalite, Q: quartz, G: gypsum.
+++:abundant, + *: common, *: rare.

Table 3. Mineral composition of the specimens collected from the areas F, G, H, and L

Sample No. S ML H M T C Q G
F1 + + + + +
F2 + + + + + + + + + + +
F3 + + + ++ + + + + +
Gl + + + +
G2 + + + ++ + ++ + +
G3 + + ++ + ++ + +
G4 + + + + + + + + +
G5 ++
G6 ++ + ++ ++ ++ + +++ +
H1 4+ + e+ ++
H2 + + + ++ + + + + +
H3 ++ + + + 4+ + + + + 4+ + ++ + + +
H4 ++ + +
11 + + + 4+ + + + ++ + + + + +
12 ++ + +
I3 + 4+ + ++ + ++ +
14 ++ + ++ +

S: smectite, ML: mixed layer mineral, H: 10 A-halloysite, M: 7 A -halloysite, T:

tridymite, C: cristobalite, Q: quartz, G: gypsum.
+++:abundant, * *: common, *: rare.
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Fig.3 X-ray ‘diffraction pattern (A) and scanning electron micrograph (B) of the specimen A2.
H: 10 A-halloysite, M: 7 A -halloysite, C: cristobalite.
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Fig.4 X-ray diffraction pattern (A) and scanning electron micrograph (B) of the specimen B2.
S: smectite, H: 10 A-halloysite, M: 7 A -halloysite, T: tridymite, C: cristobalite, Q: quartz.
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Fig. 5 Scanning electron micrograph of the specimen D2.

WPTIZ & - T smectite = smectite + mixed layer mineral + halloysite — halloysite -& \» 9
V= VARRDOLNDZ EH D, DT D smectite A% halloysite ~NEEBEEZLTW5BHZ L2355
"5,

KD gypsum &, KILEHY EKE DRI TEL 534S (Tomita et al., 1985, Tomita et
al., 1993% &) &, BRBWOMBR L) MAILELICAELIHE BIZITERERBETE
B) BERDLH, AMRTIE, BEBEPFELERZY. LIL, BRAKEEREZHHBTHID
T, POTIIEENELEL, ZRICZEY gypsum ZAERLTRED BV, MICEEICOWT
BHETE D) o725 XRD S TRDOLNS gypsum DL, EBREMZDIDOTHRL, F
7o HIEHAHREE b R\ 28, Fig 6 OH2MM D & 91T gypsum BEELTDH, A4 LD XRD
Ny —=VIZBEh W ERD, 77 5RFEOTNRENBVWEZEZ LN,

NENZHERT 5 58KE 2B51E, BEICK o T smectite ZAER L T2, £hbid, EA4L
12X 5T halloysite NEZBALT 5 Z W9 H o 7. AHIRD halloysite 1%, MR FTHY,
SEM B2 TREENED D720, KIUA T AORECHEELTVRE DL KIUKT T 2 Hh S8
NTERELTHEEL TS0 RBO Nz, GIZIEZKIUAT T ZEFEDDDTHY, BEDO—H
13 smectite BFEDDDTH 5.

NEINHIBIIE S BAEE 2> T3 2%, KD O ORFHRITIX, BEOBEALIELL,
BAKEEOWMEZEHICHEMBRTI201IRETH S, NEILLHEFHMIRTORILEZ X, KBEH
HWTKEZREL, MESHLTHMZ halloysite ZAEKTEEVWIHEDLDTHE I EDGI o
7.
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Fig. 6 X-ray diffraction pattern (A) and sganning electron micrograph (B) of the specimen H2.
S: smectite, H: 10 A -halloysite, M: 7 A-halloysite, C: cristobalite.
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Fig. 7 X-ray diffraction pattern (A) and spanning electron micrograph (B) of the specimen H3.
S: smectite, H: 10 A -halloysite, M: 7 A -halloysite, T: tridymite, C: cristobalite.
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