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Abstract

In Akanita area in Kamoh-cho, four kinds of andesites are distributed. These
rocks are hydrothermally altered, and these altered rocks can be divided into three
zones, Zone I, Zone II and Zone III, by the differences of mineral association. These
alteration zones are characterized by the following mineral association. Zome I is
composed mainly of alunite, and contains kaolin mineral, sericite, chlorite - and
pyrite. Zone II is characterized by mixed-layer mineral of mica and montmorillonite,
and contains mordenite, epidote and pyrite. Zone III is abundant in montmorillonite,
and contains mordenite, a-cristobalite, quartz and plagioclase. A mixed-layer
mineral of mica and montmorillonite has a 27.6 A of (001) reflection, and the mineral
was probably formed from sericite by degrading process.
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Fig. 1. Geological map of Akanita
area and location of samples.
Akanita andesite I.
Akanita andesite II.
Akanita andesite III.
Akanita andesite IV.
Takamaki pyroclastic flow
deposits.
Alluvial deposits.
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Fig. 2. X-ray powder diffraction patterns of specimens 1, 2 and 3.
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Fig. 3. X-ray powder diffraction patterns of specimens 4, 5, 6 and 7.
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Fig. 4. TFourier transform of basal reflections of sample 5. 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. Peak heights above the
curve were calculated from P4 (mica layer existing probability)=0.70, Pp (montmorillonite
layer existing probability) =0.30, P44 (probability that B layer succeeds A layer, assuming

that first layer is A)=0.57, P45=0.43, Ppy=1, Ppp=0.

Table 1. Observed and calculated heights of peaks from Fourier transform
of the specimen 5. "

Peak Calc. relative heights Obs. rel. heights
A 0.70 0.70
B 0.30 0.30
AA 0.40 0.40
AB 0.60 0.66
AAA 0.23 -0.25
AAB 0.64 0.73
AAAA 0.13 0.20
AAAB 0.54 0.59
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RYTEVEY BT A b T2ARFT H AV VEHENDIESTED, a-7 VR MASL bR
B, BB 10 R LA LB eV EY RIS b b D, -2 VR A5 FRDEET,
AR 1L BREXELN, EVEY RIS bhablioTw5b, BB 1213, B8 E LT3R
BLOLRALCISREVEY RFA L EIFY) VEWEELD, BB LB Ta-27 ) X F35
IV REEFTRARENET R TS, RE 1343, 13b, 14 © X SEHEREH HHIZE 6 KRk L
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Fig. 5. X-ray powder diffraction patterns of specimens 8, 9, 10, 11 and 12.
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Fig. 6. X-ray powder diffraction patterns of specimens 13a, 13b and 14.
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-7 VAL ASA P EENRT D, TAT VHAD XEMKEHRERT — 2%, BLERE
RoOEFAMKOWMAEEERADOERFICHZ VB ENAEALT VA (Tomita et al., 1970a) &
Harris & (1954) ©F — 2 LB L THE 2ERLRLTH D, T, ZODEAT vHADOEME
F#% Harris » (1954) & Tomita » (1970a) OF — X LB L T SRR L7z, 13b DR
Bleve)erf o2 VR 54 b2a80, BB 4 3EvEY I M P EER, M
BRYSEORELP[EAXEAT VS, ZORFHIFEFECHGAKEEERAEZI b0 LR
zbhd, ‘
ZORCHEMEA DY LIETh 55, BUOHETL BT RIEERBKEEL T
B0, RCHOBMOEEMECIACHRLE IARTHCHBKEEYZTTCEVEY 0T
AN TETC D, ZORBCIAECRERNBLEAEEIN TS BEIMVEE TR T
Bo KKOT B EMBIcEVEY R FA P NEDERDDT, FOUWFHIEE LT THRI,
Z ORBDO X FHRE R AE 7RISR L, FRT (001) o~ 72315 8A #7RL, =
FUVIY - MUBETERS1TA R 512, 500°C, 1 KR BTk 9. 9A IKiiA L, &
DRARIDILELSHELE 4 RICRLTc, TORBORERGHTHBREE 8 RICR LI, REK
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Table 2. X-ray powder data for mordenites.

1 2 3
hkl d(A) I d(A) I d(A) I
110 13.7 6 13.7 20 13.7 9
200 9.10 9 9.12 43 9.12 27
111 6.60 8 6.60 7 6.61 36
130 6.39 5 6.41 60 6.41 12
021 6.09 2 6.09 2 6.08 6
201 5.80 5 5.82 20 5.82 12
221
131
330 © 4.535 8 4.529 44 4.530 52
420 : 4.152 10
© 150 4.008 9 3.990 100 4.000 73
241 3.854 4 3.840 7 3.850 9
002 3.778 4 3.770. 4 3.770 21
112 3.640 3 3.648 18
510 3.576 4
202 3.486 10 3.480 20 3.480 100
060 3.398 9 3.394 64 . 3.398 27
222 3.315 1 3.290 2 3.295 12
530 3.224 9 , 3.209 40 3.226 94
441 3.100 3
531 2. 950 4 2. 940 6
402 2.899 7 2. 903 40 2. 900 24
152 2.746 1 2.740 2
621 2.707 1 2.706 6 2.705 6
370 2.636 4
461 2. 569 3 2. 560 15 2.585 21
422 2.534 5 2.522 7 2.525 24

1. Data from Harris and Brindley (1954).
2. Data from Tomita et al. (1970a).
3. Present data.

Table 3. Unit cell dimensions of mordenites

1 2 3
a 18.160. 10A 18. 24+0. 10A 18. 240, 04A
b 20. 45-:0. 10 20.36=0. 05 20.39=0. 05
c 7.540. 05 7.54+0. 05 7.540.05 -

1. Data from Harris and Brindley (1954).
2. Data from Tomita et al. (1970a).
3. Present data.

DBIKIC L B ¥ — 7 52 150°C BRI b, BREKDOBIKIC X BHREE — 7 A 200°C & 230°C
LS Ldbhb, WEKDBKICE 2 B~ 2721 700°C KA LDLRD, i HHR
THERELLEVEYrFA Y, ZORBICHEHUAEEYS --bDEBbR 5,
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Fig. 7. X-ray powder diffraction patterns of a montmorillonite collected at Sugano
after various treatments.
raw smaple.
sample less than 2 um which was obtained by sedimentation method.
treated with ethylene glycol.
heated at 500°C for lhr.
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Table 4. Chemical analysis of the montmorillonite.
SiO, 48.64% CaO 0.97
TiO, - 0.85 Na,O 0.14
Al,O4 19.21 K,0 0.17
Fezos) 9,65 H,0(+) 6. 94
FeO ) H,0(-) 17.72
MnO 0.05 P,04 0.01
MgO 2.35
Total 99.709%
l l I 1 l l I l 1 1 J
0 200 400 600 800 1000°C

Fig. 8. Differential thermal analysis curve of a montmorillonite collected at Sugano.
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T OHBRIZ AL ARESWIL, ECHRCERILE LI 5 RBERNEREME O #KEE
AL > TTELLDEEL DR, FTRICHKRECHZIE IV O HE LK 7o 55k 0 20k
BEERANMBELTCTE LD EELZLRS, OB TRELAERBCEI N AT YA

Table 5. Mineral association in alteration zones.

Zone 1 Zone II Zone III

smaple. No. 1 2 38,4 5 6 7|8 9 10 11 12 13a 13b 14

alunite 10 0
chlorite ' 0 ,
sericite 0
kaolin mineral . 0
pyrite 0 0
gibbsite 0

mixed-layer mineral 0 0
mordenite 0 0
epidote 0
montmorillonite
a-cristobalite
quartz 0 0
plagioclase : ‘ ' -0

o o
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SR FLEDTURLI, BKBEFERALZBL ZTETHLHEL ZH M E T, Z OHIR
TIER&E < Zone I, Zone 11, Zone III & 3 ODHHI BT HZ ENTE D, Z DHIBKTH Vs
EVWBUKEEMFERZZT V553, BIEARYECE S, EHEGL, »4) Vi, BE
B, RBAEZES, OG5 Zone I DG THB, ZhLH P ULBVCEKEBEFEREZ
TR, BER—EvE) v i A + ORBPMLRTRABIN I TETEY, ATV
Ao T B, T, VEORNWAR, BRI S, & D454 Zone IT D45 TH
o ZHIDIDICHFHGCEKEEEMAELZI WML, =ve) e i A rEEFRLLLHTST,
YEDH I VIR, EATVHRAER REED BEPMRAERMLS, Zofan
Zone II1 DG TH %o AK 4 KRIREEDOAECHRENSELCEIN T B Enb,
ORI FHCBKEEERAYZT LD EEL DN D, Zone II OEEHFOHITIL
V7 YSAVEOER—EVEY R T FOREBIEMVERL TS, ZOEDEWI, 7
VALEA N ESTRAC 435 B4 (Brindley, 1956), L7 F 54 MET VALK b &
FALbDTHDH (Brown and Weir, 1963a,b), 4 TlIL 27 + 54 F DA EELTHERAIR
HDT, ZITRVZ P54 EVIEEXEATS, ABORAMPLRTRERBEN, B
RERATLEINEDOHKEE Lz k2 5 (Tomita et al., 1969; Tomita and Dozono, 1973;
EHWED, 1974; Tomita et al, 1975) ®PBEKEBEBRELNBKEELYZF - Lon (FWH,
1970; Tomita and Dozono, 1974) 7B DEHABEI N TV 52, BRERICILEEEEH0
LIEVZ ENFHEICE L, ZOBOBARBIEWOREBEL TE, ZHhETID2DEXTNVE
ERT B, ThDIRKRD X5 THD, (1), BRECIFEREYWENOEETEHLELD
%4 (liyama and Roy, 1963), (2), ®EvE V) rF A ' bRRIERALETTES LEL DS
4 (Shutov et al., 1963), = DHFA/IZ, Brindley » (1963) X Méring » (1954) % Glaeser
» (1954, 1958) D EEFER N EvEY v F M P DO EREFHL T2, (3), ERMND
TE5HLE2 584 (Sudo et al,, 1962; Ueda and Sudo, 1966; Tomita and Sudo, 1968a,
b; 1971; Tomita and Dozono, 1972; Tomita, 1974a), Tomita (1974a) (% 2M BlDFEER &
V7t 34 b oin# (650~950°C) L-H%OBMAEIC X HEKORETFA FEFHICIL LTED,
EbbbERMLRTRABOBABEN R ERTHZ b, L7 54 + & 2M BORE
RO MBEOBEIBLL T2 LHEEL T 5, Xk, V7 54 FEORERBEYZIME
Lictk, BUBEZLTEev s b 54 B ot Zofws 2M BoERNLT
CELLDOTHA I EHETAHAZENTESL LBNT 5, FRECHMITRELCEREZRT
BARBIY GRKES5) 13, MEALABBAEY T3 LI > CTHORRRERTIH 2 EK
L7cDT, OHEMHE2M BOERNO TELLDLHEETE S, ZORBRABILYENDBR
ELTRRD LS CHEETE Do HMCRIEN 2T VERVBOKEBEEZ 5, »4 ) VWS
BERNTE, Zone I RZDWHTH %, RIWENLBREKEETHA Y VIMHATE S DI
Y¥BTHY, FREWHDLLTEDZ LAHREIN TS (Tomita et al, 1970b), &icZ
ORFMOBERNE VY 74 P RERT S L5 AHVCEKEEXZTA2BET, BERB
FHMHPER LI EELDNRD, RRENCLBER~ADEVEY w74 b 2B TE (Tomita,
1970), ERFO Kt A A VvEBBHTAHZ LI TEVEY v F A FNTED L) ERD
WO IRE IR TV B (Scott et al., 1960; Scott and Reed, 1962a, b; White, 1956, 1958),
A¥ 5 HEBRNDEVEY) B F S PRELTEFEO LD LELDND, T, ZOHEHD
kB L ik, Tomita and Dozono (1973) % Tomita (1974b) IC X - THEI AL D
IS EKERERD b e -7,
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