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ABSTRACT: The high aluminous meta-claystones are thinly bedded to metasedimentary rocks
which belong to Chununsan Formation. Major high aluminous minerals in the ores are
andalusite, kaolinite and pyrophyllite. The other significant constituents are sericite, chloritoid
and carbonaceous material, etc.

Ores can be classiﬁed/into 4 types according to mineral compositions; andalusite- kaolinite-
sericite, andalusite-kaolinite-chloritoid, kaolinite-sericite-pyrophyllite, and kaolinite-chloritoid-
sericite ore.

The formation of ore minerals are resulted from sedimentary, diagenetic, metamorphic and
hydrothermal processes. Andalusite are formed by low-grade metamorphism under the conditions
of 400~500°C and below 4kb, from the view-point of mineral stability field, illite-mica crystalli-
nity and graphitization degree of the carbonaceous material. Andalusites are partly altered to
kaolinite, forming major mineral phase in the ores.
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Fig. 1. Geologic map of the studied area (Modified after Suh, 1985 and Park, 1978).
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Fig. 2. X-ray diffractograms of high aluminous
ores (A ! andalusite, K : kaolinite, S: sericite, P:
pyrophyllite, C : chloritoid). ’
(1) andalusite-kaolinite-sericite . ore. (2) kaolinite-
sericite-pyrophyllite ore. (3) andalusite-kaolinite-
chloritoid ore. (4) kaolinite-chloritoid-sericite ore.
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rig. 3. Microphotographs of andalusite(a) and kaolinite(k) in the high aluminous ores.

(1) Andalusite porphyroblast in a sericitic matrix(sm). Note andalusite altered to kaolinite along
the rim. Crossed N. (2) Square form of porphyroblasts in carbonaceous-rich matrix(cm). Note
andalusite relics after alteration to kaolinite. Open N. (3) Euhedral andalusite in a carbonaceous
(c)-sericitic matrix(sm) altered to sericite(s) along the rim. Crossed N. (4) Kaolinite veinlets
formed in andalusite grain. Note a fine-grained monazite(m) inclusion. Open N. (5) Square
and cross form of carbonaceous(c) material included in altered kaolinite aggregate from carbon-
aceous(c)-rich ore. Open N. (6) Kaolinite aggregate in a sericitic matrix(sm). Note kaolinite
altered from andalusite. Crossed N.
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Table 1. X-ray diffraction data of the high-aluminous minerals.

kaolinite dickite nacrite pyrophyllite diaspore boehmite gibbsite

d(A) LI, dA) I, dA) I/, dA) I, d@A) I, d@)y I, dA) I/
7.16 100 7.13 100  7.16 100  9.17 8 471 6 617 100  4.86 100
446 26 4.36 4,44 14 459 45 400 100  3.17 50  4.37 30
4.3 25 4.26 438 19 3.32 15 321 20 235 40  3.10 5
418 24 412 414 22 3,06 100 256 48  1.99 30  2.42 25
3,87 10 379 395 6 2.55 11  2.43 10  1.86 25  2.39 20
.76 9 357 100 359 100 253 10 239 10 1.8 20

3.58 90  3.43 3.48 11 2.41 14 232 32

2.55 17 2.79 3.42 14 2.30 217 22

2.53 11l 2.51 3.07 18  1.84 2.08 42

2.49 17 239 35 252 8  1.63

2.42 11 2,32 13 2.43 16

2.33 25  L98 9 240 26

2.30 15 179 4 232 7
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Fig. 4. Scanning eletron micrographs of high-aluminous minerals in the ores.
(1) Platy kaolinite. (2) Platy dickite forming stacks. (3) Platy pyrophyllite. (4) Tabular dia-
(5) Corundum(co) crystals showing well-developed parting and

conchoidal fracture. (6) Prismatic gibbsite(g) showing a hexagonal outline, and acicular halloy-
site(h),

spore(d) in a sericitic matrix.



Fig. 5. Scanning eletron micrographs of major and accescory minerals in the high aluminous
ores.
(1) Flaky paragonite. (2) Chloritoid(ch) showing radial tabular form in a sericitic matrix(sm).
Polished thin section. (3) Rutile(ru) showing square basal section in a sericitic matrix(sm),
Polished-thin section. (4) Apatite(ap) and xenotime(xe) crystals formed in a cavity within
kaolinite(ka) and sericite(se)-rich ore. (5) Acicular goethite(go) associated with platy kaolinite
(ka). (6) Oval-shaped hematite(h) in a cavity. -
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Table 2. Graphitization degree of carbonaceous material.

Sumple No. - JIUER (b Dmex)  widh at 179 heigh)  LandisClo7D)
2—12 3.89 3.40 3.46 dA
1-11 1.0 3.40 3.44 dA
6—11 12.3 3.40 3.43 d:A
6—13 2.64 3.35 3.49 dA
13—12 9.9 3.39 3.45 diA
134—14 10.7 3.37 3.37 d,

42— 7 6.4 3.38 3.39 4A
144—13 15.8 3. 36 3.37 ds
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Fig. 8. Metamorphic reactions in peltiic rocks (After Winkler, 1976).
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