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On altered clay minerals in Masaki area, Ebino City, Miyazaki Prefecture
(especially on clay minerals on the landslide) .

Katsutoshi Tomita*, Mitsumasa Nakanishi* and Noboru Oba*

Abstract

Geological study of Masaki area, Miyazaki Prefecture, and study on altered
minerals in the surveyed area were carried out, The Nagasaka andesites are
hydrothermally altered. Some clay minerals are found inargillized parts of the
Nagasaka andesites. They are montmorillonite, kaolinite, hydromica, inter-
stratified mineral of mica and montmorillonite, and interstratified mineral of
chlorite and montmorillonite, Clay mineral study was done for the minerals,
especially for an interstratified mineral of mica and montmorillonite which

was included in a clay on the landslide occurred at a place in the Masaki area,
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Fig.1. Index map of the area
studied. ‘
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Table 1. Mineral composition at various locations in the

Masaki alteration area.

i‘;"::;‘le Ch-Mt M-M: Mt HM S K  a-Cr
1 o) o

2 o S0

3 0 o 0

4 o O e)

5 o

6 o o

7 o 0

8 o) o O
9 o o)
0 o o
i ae) e
12 e

13 O

14 o)

15 o) 0

16 o

17 o o e

Ch-Mt: interstratified mineral of chlorite and montmorillonite,
M-Mt : interstratified mineral of mica and montmorillonite

Mt : montmorillonite, HM :hydromica,

S : sericite, K : kaolinite, a-Cr : a-cristobalite,
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Fig.2. Geological map of Masaki area and localities of samples.
A. Alluvial deposits, B. River terrace deposits. C. Shitaura
formation. D. Mizozono formation. E. Shomyoji formation,

F. Uono lava, G. Kunimi lava, H. Takishita lava. J. Kurosono
lava, K. Nagasaka andesites., L. Argillized area.
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M—— Fig.3. X-ray powder diffraction

patterns of a montmorillonite’
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-with ethylene glycol.

3. heated to 300°C for 1hr.

4. heated to 500°C for lhr,
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Fig.4. X-ray powder diffrac-
2 tion patterns of a kaolini-
- te collected at point 12
\.——-—J after various treatments,

1. untreated sample,

. heated to 300°C for 1hr.

724 35ak

2
. 3. heated to 500°C for lhr.
» 4. heated to 500°C for 1hr.
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TR UTzox DR %85 FICRL T d 3 R MBEDORENTIZ10.5A0 ©— 7 3R 51, 800°C
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10.54

519h 3.35A

10.4A5.13& 3.40& Fig.5. X-ra); powder diffrac-

tion patterns of a hydro-
mica collected at point 1.
1. untreated sample,

2. treated with ethylene

. 0
1054 5164 3.35A giycol.
' 3. heated to 300°C for 1hr.
N
4. heated to 800°C for 1hr.

W
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A B AA AB  AAA AAAA
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L . , R .
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R(A)

Fig.6. Fourier transform of basal reflections of the hydromica. A represents mica
layer and B does montmorillonite layer. W(R) is defined as the probability of
finding another layer at a distance R (measured perpendicularly). from any

layer,
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310_4;'\ 3394  Fig.7. X-ray powder diffraction patterns

of an interstratified mineral of mica and

11
253A

montmorillonite collected at point 1 after
various treatments,
1. untreated sample., 2. treated with
ethylene glycol.
336,& 3. heated to 500°C for lhr.
5.04& 4. heated to 800°C for ihr.
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SHITR U1z 100°C~120°Ciz 21T TIREKB L CBREKDEB/Kick 2 k# L~ 27 BAH b h
%o 570°CHEE DI — 7 IZZ2RBOBEKDOBKICE 28 DThH B, 990°CAHED T3

Table 2. X-ray powder diffraction data for the
interstratified mineral of mica and

montmorillonite after various treatments.

a b c
a(d) 1 a(A) 1 a(d) 1
23.9 30 25.3 17 9.94 50
10.8 503* 1.1 228 4.95 41
5.12 110* 10.4 3.29 110
3.38 121* 5.22 86* 2.493 6
2.567 g* 3.39 10* 1.988 8
2.037 37* 2502 4
2.047 3%*

*

indicates reflections overlapped by hydromica reflections.
untreated sample,

treated with ethylene glycol.

heated to 800°C for lhr,

o ue

|

I N I N N I N

0 200 400 600 800 1000 °C

Fig.8 . Differential thermal analysis curve of the interstratified mineral of mica and

montmorillonite

— 23554 FOBRICE A DERBDNE, CORBIDOFNBRL 227 b 2E IRITRL
2o 3660cn~1ff3Eic (OH) DIEEhNIC & 2 BN A B,  3400cm~ 13D I IR i B 7K
KX B8DTH 3, 1640em 1D IIW/BKITE 323 DTH 3, 820emMHFIT/NE 72 25D
B3 A 545 5 2 1k0inuma b (Oinuma and Hayashi,1965)ic X % & ,2MBIOE”RE X
Fvy b4 FROFEYITHENSTN E VDA TS,
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Fig.9. I.R. absorption spectra of the interstratified mineral of mica and
montmorillonite,

f. yusq4b—evE)ard NOBEESBEELTEY

BN CIX, COBEOHEYIZABEMEL L IR A BN 5. KRBEMETIIHR
13, 14, 15RBVTET 3. LIFLIEHAY 74 FOBABAH ED 5N 5. BIOKITKIUT

305A147A
o 4.85A

7.2A .
3.60A

1
Fig.10. X-ray powder diffrac-
tion patterns of an inter-
32.7»& 15‘5A S stratified mineral of chlo-
2 7,9,& rite and montmorillonite,
1. untreated sample.
2. treated with ethylene
- glycol,
13 02\ 3. heated to 700°C for 1hr.
' 0 4. heated to 800°C for 1hr.
3 3.394
. .
11.9A 3.34A
L 1 1 ! i | [

10 20 30 40 50
20 (Cuka)
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TFVYSY 2~ VLB E32.TAIRD N, RUEOREB L Kz F LY S a— ViR L
RO XBMREFRic 72AD e~ A ewons s, COREHIRIEIATY F
4 MBE LTINS T Edsbd 3, 700°CT | BRIMET 5 & ERHORHEIMAT 13AD ¢
— 7 BBbN Tz, 800°GT 1 BERDMETIZ11.9A12 5 2 - 72,

Vv £ =

HENhEOR T E UTHREL ARG, BREYIZRIZR—E Y v )4 FOBRABIR
VB L OIKEROREYTH 2 C Lbhr o, BEAEZRTEABLEY X, BERBENT
PN BOHKEBICE > TTEZ8D (Tomita et al.,1969;Tomita and Dozono,1973;
Tomita et al.,1975)PEKEE GHDOBRKEHIC L > TTSI28 O QLI S, 1970;Tomi ta
and Dozono,1974¢) R EVHEINTWV S REMICIZZIEL L b >TWVWiEW, LU
BRERICEEL T2 4 TOMEDERE» HREL 3ODEBAFHRLINTVE, TNHIFKRD
L5ThB, (1), BAFIIIEREYED GERBICTE1LEALONSHEE (liyama and
Roy,1963) .(2), £V TV nF A b bHRIEA/LE CTE 3 L EZA 5N 554 (Shutov et
al.,1963) , ZOHFEITiZBrindley s (1963) 1ZMéring 5 (1954) ®Glaeser 5 (1954,1958
) DEBMR»LEV Y0 F A4 IO SOERPHPBL TS, 3), BEMPLTIEEEALDL
N %584 (Sndoet al.,1962;Tomita and Sudo,1968a,b ;1971;Tomita and Dozono,1972),
B, Tomita (1974a) @2MEIOEZER L VI T4 FOMEL I OBNEIC X 5 EHKDRK
FHRILPTNBE LD DH, VI T4 MBRED S TE 2546 2 MED 5 TS 5 AJREEAH
WZ L EEREL, ER—ev Y v 4 NEOBESESZY 2 INEL IR, BUELTYY
N4 MRID L DB TEINUIZ OHHIE 2 MBIOREN S TEIbDTCHA L EVBHETE S

11.6A
3.192A
5.66A
23.6A
__A_
| I 1 | | |
5 10 20 30 40 50
20(CuKa)

Fig.11. X-ray powder diffraction pattern of a sample altered from the interstratified
mineral of mica and montmorillonite by treatment with (.8N H,SO, after heating to
800°C for 1hr,
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EUTWVE, #HiR | DT~ b R+ 2800°C < 1 BN L 724%, 0.8NH2SOB% © 1 BER2E
BHBU, TOERMOEKOEF 2R/, CoNHEIct-T, BREEEZRTVY P54 MEY
DOEABHEMBTE Iz, ME L TTEIZHEYO XFEHREIFK 2E11RICR U 2o MacEwan
DHETT —) 2B UIERZE1L2RICTR Uz, CO12R» S, COREHICIIBRE L =
veEYRFA NEBFEEL, BERE—VEY v i 4 SRS AERSAER S VHEIED b D
ThHAT WO 5. BRWEHDORRY | REEEDEELSTZDT, EVEY vt A FOREE
FERBREVEDBERLUIZEDEEDNS (Tomita and Sudo,1968b), CDEETL ¥ +
54 FEIDESBHYSERLIZICED S, COMTNVETHOBSBHEYORE L LTI

A B AB BB AAB ABB ABAB ABBB

. W(R)

R(A)

Fig.12. Fourier transform of basal reflections of the treated sample.

RO S5 ITHETE 3, BRORUEDEBICL -T2y ¥4 PBSTE, TNHERDEKEHIC
k- TRABHEYB TSI LBbNh S, CORBHHE TIE, ¥4 T4 FS@ED SN &
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LAY 44 rPEVEY 0T A4 MIERELLTWE, RIUBDBRKEETHA Y 74 b
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% (Tomita et al.,1970b)e EFHZRIEBER— V=) vF 4 NOBESEBHEDIZ Y ¥4
FBBRERICEER ST, sV v i 4 MBRLUTW S BETCERE Wzt DELBbNn s,
2)HA S EVEYRI A PP TEZ2DREKEEICL > TEBICTE, EBRNICS HE
XhTWV3 (Tomita, 1970a) » EFFROK 4 XV 28T AC¢ick>T,sreyYnf
4 MEDGM R DL BB VL oL STV A (Scott et al.,1960; Scott and Reed,
1962a ,b; White, 1956, 1958) o Z D#i3 < biiLHOREEBEBHYOEKEICEAL T,
Tomita and Dozono (1973) ®Tomita (1974b) ITX > THEIN TV B X 5 28&RUVVE 7k
BB SN H o1,

HR 1 THITNIBBCRERE UTIE, #BRSRAICINA TSRS 72400m % 83
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