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Genesis of Kaolin-Pyrophyllite Deposits in the Youngnam Area

Ki-Nam Sang*

ABSTRACT: Occurrences of many kaolin-pyrophyllite deposits in the Youngnam area is related to the Late
Cretaceous volcanic rocks, which are widely distributed through southern part from Tongnae-Yangsan to
Miryang-Wolsung. The mode of occurrence and genesis of the kaolin-pyrophyllite deposits related to the
volcanism was studied. This area is covered by andesitic rocks, rhyolite and rhyolitic welded tuff in ascending
order. Lower most andesitic part is almost fresh. The altered rocks in the rhyolitic welded tuff can be classified
into the following zones: silicified, pyrophyllite-kaolin, and argillic zone from the center part of ore deposit.

The clay deposits occur as irregular massive, layer and funnel type about 5~20m in width and is
accompanied by thin diaspore bed outside of ore shoot. The clays chiefly consist of kaolinite, sericite,
pyrophyllite, a little amount of diaspore, alunite, dumortierite, corundum and pyrite. The process of
kaolinization-pyrophyllitization has a close relation to a local acidic hydrothermal solution originated from
granitic rocks. Acidic hydothermal alteration occurrs mainly in the rhyolitic welded tuff. Initial solution
containing H,S and others was oxidized near the surface and formed hydrothermal sulfuric acid solution.
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gly zoned plagioclase from Imki mine(pl), X40. (2) Rhyolite,

Fig. 2. (1) Andesite containing aboundant phenocrysts of stron;

ff, Miryang Mine showing fragments of plagioclase

g fibrous pyrophyllite, X40. (6) Dumortierite (DU), Miryang

Cheunbulsan Mine, showing flow layering X33. (3) Rhyolitic welded tu

and chips of quartz, X33. (5) Pyrophyllite, Wondong Mine showin;
Mine. Dumortierite, bladed crystal, elongate to (001), X40.
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Fig. 3. Geologic map of the Tongnae-Yangsan area. 1.
Daeyangdong formation, 2. Andesite rock, 3. Welded tuff,
4. Rhyolitic tuff, 5. Hornblende biotite granite, 6. Granite
porphyry, 7. Acidic dyke, and 8. Fault.
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Fig. 4. Geologic maps of Wondong (A), Miryang (B), and Gyeongju mine(C). 1. Alluvium,

2. Granite Porphyry, 3. Rhyolitic

welded tuff, 4. Andesite rock, 5. Mining area, 6. Clay pits, and 7. Cross section.
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Fig. 5. DTA and TG curves of clay minerals. A, Miryang
mine. B, Tongnae mine, C, Duckbong mine. D, Wondong
mine. and E, Cheunbulsan mine.
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Fig. 6. Scanning electron micrographs of kaolinite (K) and dumortlente (D). Dumortierite from Imk1 mine (1), Cheunbulsan
mine (2), and Miryang mine (3). Kaolinite from Miryang mine (4), Tongnae mine (5), and Maejun mine 6).
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Fig. 7-1. Sketch of symmetrical banded mineralization at
Miryang mine.

Fig. 7-2. Polished ore slab of clay mineral at Miryang mine.

White bands are kaolinite, partly altered to chlorite (B).

A and C are dumortieite.
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Table 2. Occurrence of kaoline-pyrophyllite deposits.

Area Tongnae & Yangsan Miryang Wolsung
Country rock Rhyolitic welded tuff. Rhyolitic welded tuff Rhyolitic tuff.
Mineralization Fissure zone, Intrusion rock. Fissure zone, Intrusion rock. alteration of country rock and
fissure zone.
Occurrence Irregular massive, Lenze type, Irregular massive and Irregular massive and
and funnel type layer type layer type
Ore Body N40~55E N30~55E N20~50E
100X50X50 m small mass 200X100X10 m small mass 200X 30X 500 m small mass

Alteration zone pyrophyllite-kaoline altered zone. pyrophyllite-kaoline altered zone.

sericite, high altered zone.
Mineral Assemblage pyrophyllite-kaolinite.

pyrophyllite-kaolinite.

sericite sericite

Associated Minerals diaspore,alunite,and dumortierite diaspore,alunite,and dumortierite

pyrophylite-kaoline altered zone.
pyrophyllite-quartz altered zone.

pyrophyllite-kaolinite.

quartz-kaolit
alunite and sericite(mica)

Table 3. Chemical analyses of kaoline-pyrophyllite ore in the Yeoungnam area.

Elements %

Sample. No. SlOz A1203 F6203 CaO MgO KzO NaZO SK
Cheunbulsan 037 57.71 32.10 1.41 0.11 0.09 0.04 0.15 34
046 58.67 3335 0.96 0.03 0.08 0.12 0.46 34
Yeoungchun 053 74.81 20.25 1.25 0.05 0.02 0.19 0.27 2
054 68.56 26.23 1.45 0.03 0.05 0.17 0.36 27
Tmki 061 45.10 36.90 0.11 0.07 0.06 0.14 0.39 35
062 56.30 32.40 0.12 0.08 0.07 0.74 0.32 30
Yeukuang 065 68.52 26.12 1.45 0.03 0.02 0.13 0.25 27
Duckbong 071 62.31 25.40 1.69 0.09 0.37 231 0.38 2
075 66.40 2291 1.04 0.08 0.41 2.64 031 28
Miryang 101 54.89 35.81 0.18 0.07 0.02 0.07 0.27 35
102 56.80 35.61 0.25 0.09 0.05 0.01 0.08 35
103 10.82 60.56 3.50 n.a na n.a n.a 37
Maejun 105 55.61 37.72 0.37 0.20 0.02 0.16 0.47 36
106 56.01 34,01 0.25 0.19 0.03 3.32 0.41 34
Kyongju 107 55.20 33.04 0.14 1.15 0.26 1.01 2.18 34
108 56.08 3291 0.18 0.93 0.25 1.12 2.07 33
n. a; not analyzed.
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