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Fig. 1. Geological map of the Chungju area showing the location of Dongyang Talc Mine and the arrorwed

study area.
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Fig. 2. Photomicrographs of various mineral assemblages (A) muscovite-plagioclase-biotite-quartz (sp.: S1), (B)
biotite-muscovite-hematite-quartz (sp.: S1), (C) calcite-phlogopite-chlorite(sp.: S13), (D) calcite-quartz-phlogopite
(sp.: D6), (E) calcite-tremolite-talc-quartz (sp.: TC), and (F) tremolite replaced by talc, tremolite-calcite-talc-qua-
rtz (sp.: TC). All scale bars represent 0.3 mm.
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Fig. 3. Mineral parageneses map showing the temperature from calcite geothermometry. Abbreviations used

are: Lime= Limestone, F.=Formation, Q.= Quartzite, Dol.=

Dolomite, mus=muscovite, = quartz, opq=opaque,
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tremolite, chl=chlorite, phl=phlogopite.
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Table 1. Compositions of talc from Dongyang Talc
Mine (on the basis of 22 anhydrous oxygens)

Sample No. TC-1 TC-2 TC-3 TC-4
Si0; 61.43 61.49 62.1 62.09
TiO; nd. n.d. n.d. n.d.
Aleg n.d. n.d. n.d. 0.02
FeO 1.23 1.11 114 1.06
MnO 0.02 0.02 0.02 nd.
MgO 28.88 28.62 29.32 29.07
Ca0O 0.14 017 0.01 0.02
Na,O 0.01 0.01 nd. nd.
K,0 n.d. 0.01 0.02 0.01
F 0.08 0.07 0.34 0.13
Total 818 91.49 92.95 924
Si 8.09 8.11 8.09 8.11
Fe 0.14 0.13 0.13 0.11
Mg 5.67 5.63 5.69 5.66
Ca 0.02 0.03 - -
F 0.03 0.03 0.14 0.05
Total 13.92 13.89 13.91 13.88
a* 0.920 0.919 0.934 0.944
Mean -a(* 20) 0.929(+ 0.021)

*a=activity of talc (Mg;Si,0n), is calculated as [Xyg
where Xy,=[Mg]l/[Fe+Mg+Cal. (Nordstrom et al.,
1985); n.d.: not detected.
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Table 2. Compositions of tremolite from the Hyangsa-
nni Dolomite Formation (on the basis of 23 anhydrous
oxygens)

Sample No. TC-1 TC-2 TC-3 TC-4
SiO; 58.84 60.3 57.63 59.14
TiO, n.d. n.d. nd. 0.01
AlLO; 0.09 0.09 nd. 0.03
FeO 0.88 1.06 0.88 0.89
MnO 0.05 0.06 0.09 0.05
MgO 23.17 24.11 22.65 23.73
Ca0 14.06 14.09 13.98 14.1
Na,0O 0.07 0.03 n.d. 0.10
K0 nd. 0.01 0.01 0.01
Cr203 nd. n.d. 0.03 nd.
F 0.17 0.32 0.21 0.37
Total 97.35  100.07 95.37 98.43
Si 8.03 8.03 8.03 8.02
Al 0.02 0.02 n.d. 0.00
Fe 0.10 0.12 0.10 0.10
Mg 4.72 4.78 4.72 4.80
Ca 2.05 2.00 2.09 2.05
Na 0.02 0.00 nd. 0.03
F 0.08 0.13 0.10 0.16
Total 15.03 15.11 15.05 15.16
a* 0.866 0.866 0.901 0.876
Mean a(* 20) 0.877(% 0.028)

*a=activity of talc (Ca,Mg;SisOy3) is calculated as
[Xsi [ Xn [ Xca)? where [Xs1=[SiJ/[Si+All, [Xug]
=[Mgl/[Mg+Fe], [Xc.]J=[Cal/[Ca+NaJ. Nordst-
rom et al., 1985); n.d.: not detected.
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Table 3. Compositions of calcite from the Hyangsanni Dolomite and Kyemyeongsan Formations

A4

i
B

Sample No. Dé6-1 D6-2 D6-3 TC-1 TC-2 TC-3 S13 S2
FeO 0.53 049 0.40 0.24 0.16 0.24 0.24 0.20
MgO 3.63 2.34 2.05 2.24 2.32 2.50 0.51 0.19
MnO 0.08 0.03 0.08 0.12 0.13 0.07 0.04 0.04
Ca0 51.24 52.61 54.22 5347 5440 54.82 54.71 54.84
Total 55.49 55.48 56.95 56.06 57.01 57.62 55.49 55.27
Xrpe 0.011 0.010 0.008 0.005 0.003 0.005 0.005 0.004
Xng 0.040 0.026 0.022 0.024 0.025 0.027 0.006 0.002
Xca 0.949 0.964 0.970 0.971 0.972 0.969 0.990 0.994
Fe/Mg 0.011 0.010 0.008 0.005 0.003 0.005 0.005 0.004
acac0,* 0.949 0.964 0.970 0.971 0.972 0.969 0.990 0.994
Mean a(+ 20) 0.957+0.018 0.971+ 0.003 0.992+ 0.004
T(C y* 499 436 416 429 432 440

Mean TC (* 20) 450(+£ 70) 434(£9)

*acc0,= activity of calcite (CaCOs) is calculated as [Xc.] where Xc,=[Cal/[Fe+Mg+Cal. (Nordstrom et al.,
1985). **Equilibrium temperature using the [MgCOs] of calcite in equilibrium with talc, tremolite, and quartz.

n.d.: not detected.
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Fig. 4. Pressure-Xco, at 434C for estimating Xco,
mineral reaction curve in the system Ca, Si, Mg, C,
O, H at activities of talc, tremolite, and calcite are
0.93, 0.88, and 0.97 respectively (Berman, 1988). The
lined area represents the conditions of talc deposits.
cal= calcite, dol=dolomite, qtz=quartz, tc=talc, and
tre=tremolite.
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Genesis of talc deposits in the Chungju area, Korea

Hyung Shik Kim and Dong Soo Cho
Department of Geology, Korea University, Seoul 136-701, Korea

ABSTRACT : The geology of the talc ore deposits in the Chungju area consists of the Kyemyeong-
san Formation, the Munjuri Formation, the Daehyangsan Quartzite, the Hyangsanni Dolomite, and
the basic rocks of the Ogcheon belt. The talc ore occurs in the Hyangsanni Dolomite near the
Daehyangsan Quartzite The mineral assemblages in the Hyangsanni Dolomite are (Dcalcite-tremo-
lite-talc-quartz, @calcite-talc-quartz, Dtremolite-calcite-dolomite, and @calcite-dolomite-phlogo-
pite-chlorite. Talc has almost the ideal composition(Xy,=Mg/(Fe+Mg)=0.98). Talc was formed
in siliceous dolomite by the medium-pressure type regional metamorphism. The evidences for
contact metamorphism and/or hydrothermal reaction are not clear. The metamorphic grade of the
Hyangsanni Dolomite and its adjacent pelitic or basic rocks near the deposits corresponds to epi-
dote-amphibolite facies or greenschist facies based on the mineral assemblages of (Dhornblende-
biotite-muscovite-epidote-quartz @biotite-chlorite-quartz, and 3hornblende-actinolite-plagioclase-
quartz. The formation of the talc deposits were caused by the following reactions due to greenschist
facies metamorphism of siliceous-dolomitic rocks in the Hyansanni Dolomite. (I) 3 dolomite+4
quartz+H;O=talc+3 calcite+3 CO; (II) 3 tremolite+2 H;0+6 CO.=5 talc+6 calcite+4 quartz.
The minimum temperature of the talc-tremolite-quartz assemblage is about 434C from calcite
thermometry and the carbon dioxide mole fraction in metamorphic fulid(Xeo,) is about 0.1 at assu-
med pressure, 3 kbar.

Key Words : Talc, mineral assemblages, epidote-amphibolite facies, greenschist facies, thermometry
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