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ABSTRACT : The pottery stones from the Gosari mine consist of abundant quartz with the
clay minerals such as chlorite/smectite and mica/smectite interstratified minerals, and kaolin-
ite. Mineralogical characteristics of the clay minerals were examined by X-ray powder diffrac-
tion and chemical analysis. The pottery stones in this mine are characterized by large amounts
of chlorite/smectite interstratified mineral. The chemical composition of the chlorite/smectite
interstratified mineral indicates that the chlorites are Li-bearing donbassite and the smectites
are close to beidellite. Mica/smectite interstratified minerals from the mine area have the
mixed layers with expandability less than 15%.

The pottery stones in the mine were probably formed by hydrothermal alteration of the Creta-
ceous rhyolite and rhyolitic tuff. The pottery stone deposit can be devided into the zones of
hydrothermal alteration on the basis of the clay mineral assemblages. In the centeral zone,
strongly altered parts, the rocks are composed of abundant chlorite/smectite interstratified min-
eral and small amounts of kaolinite. On the other hand, the weakly altered rocks in the outer
zone are mainly composed of mica/smectite interstratified mineral instead of chlorite/smectite
interstratified mineral and kaolinite. In general, the kaolinites tend to occur locally in and
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around fissures. Therefore, it seems that chlorite/smectite interstratified mineral was trans-
formed from mica/smectite interstratified mineral by increasing of the alteration, and kaolinite
was precipitated contemporarily with chlorite/smectite interstratified mineral along fissures.
Some of mica/smectite interstratified mineral were formed by the late stage alteration after for-

mation of pottery stones.
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Fig.1. Geologic map of the Gosari mine area in
Taebek. 1. Maggo! limestone Formation, 2. Manhang
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Formation, 3. Jeoggagri Formation, 4. Heungjeon For-

mation, 5. Rhyolitic rock, 6. Quartz porphyry, 7.

Alluvium.
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Fig.2. X-ray diffraction patterns of various

altered rocks from the Gosari mine. Q, quartz; C/S, chlo-
rite/smectite interstratified mineral; M/S, mica/smectite
interstratified mineral; K, kaolinite. A, B, C and D indi-
cate the representative specimens in the four mineral as-
semblage types.
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Fig.3. Distribution of the mineral assemblages as
shown in Fig 2.
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Fig.4. Photomicrographs of thin sections under crossed nicols. A : pottery stone composed of fine grained quartz
and chlorite/smectite interstratified mineral, B: pottery stone showing quartz aggregates, C: fresh rhyolite including the
fine grained quartz, D : rhyolite showing quartz aggregates.
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Fig.5. X-ray diffraction patterns of the chlorite/
smectite interstratified mineral bearing clay fraction
after various treatments. N. S, natural state;E. G, treat-
ed with ethylene glycol; 300 C and 600 C heated at the
indicated temperatures for an hour.
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Table1. X-ray diffractoin data for chlorite/smectite interstratified mineral from Gosari mine, before and after vari-

ous treatments.
T 2 3 4

bR GooxA) 1 d0odXA) 1 d0ofXA) T d0dXA) I
001 289 35 314 42 267 23 241 3
o 1355 100 1522 100 1318 100 1200 100
003 892 14 850 15

004 721 1 771 8

005 5.31 12 483 46 482 7
006 466 3 518 8

007 47 16 346 23

008 336 5

009 349 45
0010 292 2

1. air-dry, natural state, 2. ethylene glycoltreatment, 3. after thrat 300 C, 4. after Lhr at 600 C.

Table 2. Electron microprobe analyses of chlorite/
smectite interstratified minerals from the Gosari mine
(wt.%).

Sample i 2 3 4  Average
SiO, 4352 4267 4295 4271 4296
TiO, 009 000 007 0.14 008
ALO; 3892 4207 4206 4102 4102
FeO* 012 000 012 0.00 006
MnO 005 000 000 000 001
MgO 013 0.19 026 020 020
Ca0 046 026 043 031 037
NaO 001 000 000 004 001
KO 1.81 1.75 1.62 144 1.66
Total 8511 8694 851 858 836
FeO* total Fe as FeO

gl EMe] Antg Xgsted oz st R

o £ o o] FEL xF7A] Hud 4 %

A e A .}%3}% L& gfste Qe EF

t}o) E 8} o}F {AbelT} (Merceron et al., 1988 ;

Brown et al, 1974 ; Nishiyama et al, 1975

[chikawa and Shimoda, 1976 ; Shimoda et al,
1977,1980 ; 3-11¢4, 1989 ; 237, 71 A}L 1993).
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Table 3. Chemical analyses of the various altered
rocks in the Gosari mine area.

A B C s R

SiO, 7973 7138 7791 7292 9252
Tio, 004 014 025 030 005
ALO, 1436 1556 1569 1459 713
FeO/ 019 036 043 134 02
Mgo 015 041 037 083 013
Ca0 003 006 007 187 004
MnO 000 000 000 001 000
NaO 000 000 000 000 000
KO0 060 020 1.33 357 023
LiO 031 026 020 000 000
PLO:s 003 002 005 008 001
LO1 456 381 n 463 087
Total 10000 10010 10002 10014 10120
Fes', total Fe as FeOs
A, B and C are pottery stones of the mineral assem-
blages as shown in Fig 2,

S, muddy sandstone of Jeoggagri Formation; R, unal-
tered rhyolite.
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Fig.6. DTA and TG curves of the chlorite/
smectite interstratified mineral bearing specimen.
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Fig.7. Plots of XRD about 10 A peaks of mica/
smectite interstratified minerals from the mine area. 1.
mica/smectite interstratified mineral in the pottery
stones; 2. specimens from sedimentary rooks of Jeo-
geagri Formation ; 3. specimens in weakly altered rhyo-
lite ; 4. specimen in fissure filling clay.
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