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Fig. 1. Detailed geological map around the open pit of the Daeheung Talc deposits. (modified from map of the

mine). Arrow; road to Gugsabong Mt. 1. granitic gneiss, 2. biotite banded gneiss, 3. mafic dike, 4. talc ores (referred

to Fig. 1 of Lee et al., 1994)
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Table 1. Chemical composition of talc ores in the Daeheung talc deposits (Wt%)
0-1 0-6 0-7 0-3 0-4 0-8 D90-4 D90-14

Si0: 55.70 60.00 50.10 31.70 48.00 38.50 40.52 39.93
ALOs 1.10 1.80 7.10 5.40 1.60 340 1.37 1.67
FeO 5.30 6.60 7.20 5.30 8.00 6.30 7.07 8.33
MgO 25.60 26.10 27.70 25.20 27.50 25.00 31.08 35.45
MnO — - - — - - 0.10 0.13
TiO- 0.02 0.03 0.06 0.96 0.03 0.03 0.01 0.02
Ca0 3.70 0.10 - 11.10 3.20 9.70 4.80 0.99
Na:O 0.09 0.08 0.08 0.08 0.09 0.05 0.04 0.02
K:0 0.06 0.05 0.24 0.13 0.09 0.09 0.01 0.01
P:0s 0.01 0.02 - 0.33 - — — 0.01
ig. loss 8.40 5.10 7.50 20.90 11.50 16.90 - —
Total 99.98 99.88 99.98 101.01 100.01 99.97 85.00 86.56

Fe/Fe+Mg 0.157 0.187 0.191 0.161 0.209 0.186 0.171 0.176

0-1, 0-6, 0-7; chloritic ores. 0-3, 0-4, 0-8, D90-4, D90-14; dolomitic ores.
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Fig. 2. Classification of the chloritic (solid) and do-
lomitic (open) talc ores according to their principal
chemical constituents, AlOs—CaO—FeO+MgO sys-
tem (Bard, 1986). Fields 1; eclogites, orthoamphibo-
lites (meta-basalt, basic meta-tuffs), 2; pyroxenites
(talc schist, serpentinite, meta-peridotite).
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Al203

FeO

Fig. 3. Chemical variation of the talc ores in AlO:
—total FeO—MgO system. Symbols are same as in
Fig, 2.

Photo 1. Steatitization occurs mainly along cleavage
of chlorite which changes nearly pseudomorphically
into talc aggregates. Relict chlorites show dark blue
interference color which is typical feature in the talc
ores. Rhombic dolomite of euhedral to subhedral
shape is formed secondarily at pseudomorphic talc
matrix. T; talc, Dol; dolomite, Ch; chlorite, Mu; mu-
scovite.
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Photo 2. Chlorite relicts are remained in talc matrix.
Subhedral dolomite and anhedral quartz are secon-
darily formed at the talc matrix. T; talc, Dol; dolomite,
Ch; chlorite, Mu; muscovite, Q; quartz.
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Table 3. Chemical composition of talc and structural formula based on sum cation=7 in dolomitic ores acco-

mpanied with serpentine and magnesite in some samples (Wt%)
0-3’ 0-3” 0-8 D90-4
3 4 1 9 10 11 14 13 15
Si0. 60.21 61.76 59.88 64.16 65.64 65.49 50.69 59.09 63.15
AlLOs 0.44 — 0.10 0.49 0.13 0.24 112 3.66 0.21
FeO 2.65 2.04 2.03 2.66 2.35 2.59 9.79 413 1.43
MgO 28.65 29.65 28.22 30.63 30.18 29.34 3115 31.02 29.68
MnQO — 0.04 — - 0.02 — 0.06 0.03 0.02
TiO: - — — - 0.03 - - 0.01 0.07
Ca0 0.02 0.08 0.11 — - — — - 0.02
Na:QO 0.04 0.01 0.03 — 0.05 - 0.03 0.10 0.08
K0 — - 0.03 - — — - 0.04 0.01
Total 92.01 93.58 90.40 97.98 98.40 97.65 92.84 98.08 94.67
Si 3.985 4.010 4.031 3.987 4.074 4.106 3.326 3.648 4.052
Al 0.034 0.008 0.037 0.007 0.015 0.087 0.266 0.016
Fe 0.147 0.111 0.114 0.138 0.123 0.136 0.536 0.213 0.077
Mg 2.827 2.870 2.832 2.837 2.795 2.742 3.046 2.855 2.839
Mn - 0.002 - - - - 0.004 0.002 0.001
Ti — - - - - - - 0.003
Ca 0.001 0.006 0.008 - - - — 0.001
Na 0.005 0.001 0.004 0.006 0.001 - 0.001 0.012 0.010
K - - 0.003 - - 0.003 0.001
Fe/Fe-++Mg 0.049 0.037 0.039 0.046 0.042 0.047 0.150 0.069 0.026
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Fig. 4. Classification of chlorite (dot) in the talc ores
according to the relationships between Si, Fe/Fe+ Mg
and total Al (after Hey, 1954; Foster, 1962). Data of
chlorite (triangle) are those in the biotite banded
gneiss (solid) and granitic gneiss (open) which contain
the talc ores, which are adopted from those in Lee
et al. (1994).
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Fig. 5. Classification of chlorite based on two principal
type of ionic replacement (after Fostér, 1962). Abbr.
: rip; ripidolite, brun; brunsvigite, dia; diabantite.
Symbols are same as in Fig. 4.
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Table 6. Chemical composition of dolomite in the talc ores wt%
0-3 D90-4 0-1 D90-2
1 2 7 8 2 3 4 5 1 11
Si0: 0.04 0.23 0.61 0.07 0.59 0.20 0.08 1.26 — 0.11
TiO: - - 0.02 - - - 0.01 - - 0.04
AlLOs - - 0.03 - - — - 0.02 0.02 0.01
FeO 2.36 2.34 222 2.31 242 2.46 2.80 2.52 484 4.52
MnO 1.05 0.74 - 0.13 0.67 0.57 0.71 0.90 0.92 0.61
MgO 18.08 18.37 18.38 19.33 18.67 18.84 18.18 19.61 16.87 17.23
Ca0 26.95 28.56 26.89 28.71 29.49 30.88 30.12 29.37 29.34 28.97
Na.O - - 0.05 0.04 0.06 - 0.05 0.05 0.04 0.10
K0 - - - 0.01 0.02 0.02 - - - 0.02
Total 48.49 50.24 48.19 50.60 51.90 52.98 51.95 53.73 52.02 51.59
Mg/Ca+Mg 0.402 0.391 0.406 0402 0.388 0.379 0.376 0.400 0.365 0.373
0-3, D904 : dolomitic ores; 0-1, D90-2 : chloritic ores.
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50,

Fig. 6. Si-Al-Mg system showing chemical equilibrium
between coexisting talc and chlorite in the chloritic
talc ores. Abbr. : Ta; talc, Ch; chlorite.

Fig. 7. Si-Fe-Mg system showing chemical equilib-
rium between coexisting talc and chlorite in the ch-
loritic talc ores. Abbr.: Ta; talc, Ch; chlorite.

Fig. 8. Schematic diagram of Si-Fe-Mg system sho-
wing equilibrium between coexisting talc and chlorite
in the chloritic talc ores, referred to Fig. 7.

o) slehEge FEAOE ARAEL Be ¥
Y49} st el olste] G Weke AlAbe
t}.
IESE gA-SLIMC NEY
=R Bl FE AEHE FUAT B
Aolel shepd FRAE B 915te] Fa3 35

A9l Si, Fe, Mg ¥ .
70 Fedsldon o] 52 A EH#AE Fig 8o &
o¥sledrt. 1o A Wi whe} o] 2 A
eholl A glo] A s

gk
X
o
=
[o
o

=
ELESES X

&

E3] F A#ql Sie} Mge| d=pvi+=
(Mg/Mg+ Si=0571)l] 7}74-& ke zka
T sith o7& FAo] w§- A" %zaswm 51
=2Mg & o] FH3] do] v AAENS
AApgbe 2 o] o TS Sle HuAE 015
AAEE Atele] dafulel glolAM zpelrt gch Fig.
2 EUAl 9 shekzAde] Ale] wimwA FH-E A3}
Siz} T4 AR o] HolAk Mge] =]
E 2 A7) 9o Hof F3 g} webA FE
e AT mAe] dAAS AAAoR Eof
ZFE o] o] & Apelof of7t T} E WSS 2 ¢
7} S HAes AR SUMLe gMFe] F
Fol] BA o] T AlZal 7S A Z AL v]s=3t
etz zhw 9ok vt afexe & et
A edon} Aoz AREEE 2bRU ] 84
3} A 4715 o] FaL gl Al AR o] A
R} Mge] 3heko] o7} Ar) oA A=
Fof v wjuls U] sekxAe], 53
Mge| ko] 3k
o] 3t kA Fig
5 gL oF7ke] Fe(4% »
“EM DAGe] A9 vl
KXol F3 glth Brlcker(197 ) ol
ore] el wpet 4-8ke] Feol A
°**L—tﬂ o]} 2k x| Hrt. H
EF-l BAglo] A
*E‘éﬂﬁ%i%—% W?ﬂ* 74 i
& gajsle] FEd| FAGe] of Hl%ﬁ‘f&
AL 7zt g) o} Fe/Mgn)7} wislk gle]
=Mg A &e] dof G&H& vhep] 3L sl
Sie] =)z} ZA WHElA] ¢l E uE
Ato]e] ) ghAkg-2- 7] dolubA] ks
glth, 2yt AAH o2 B o Sie oF 4%, 281
Fee} Mg 27+ oF 8% iUl 4] W 3}slaL gl
vl A5 st A BFekA Al A 7F doiwdk
gick o] A2 ghale] shstAde] vg-
k3 9l AR HE A, o
M7} o] AL AA A
AEwo] olo] 7k Atmdhe A=
= Ao E AA4Fc) o=t
27} 38 doid -
H A=)z om oy HUME
3 ek Whol 3}zl 0] A 2] ¥lsz3lA
AlAFsEaL gick

714 °1“il
5

H

r°“
:in
L o

2.0
=

r‘F

oo]:

et _13:
oh{, 4 [O
—‘~

J. Petrol. Soc. Korea



WEe BEAGS Bas e 167

Fig. 9. Chemographic relation of chemical composition
of the representative talc (T1 and T2; those in the
chloritic and dolomitic ores, respectively), chlorite (C),
serpentine (S), dolomite (D), magnesite (M), opaque
mineral (Mt), and quartz (Q), in the Si-Mg-Fe system
and possible reactions producing talc in the chloritic
ores. Reaction 1: chlorite+Si** +Mg** =talc, 2: ch-
lorite=talc+ dolomite + magnetite.
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Phase equilibria between coexisting minerals in the talc ores and process
of talc formation in the Daeheung Talc Deposits, Korea

Sang Hun Lee
Dept. of Geology, Kangweon National University, Chuncheon 200-701, Korea

ABSTRACT : The talc ore deposits can be divided into chloritic and dolomitic ores according
to mineral assemblages. The former is mainly composed of chlorite and talc accompanied with
dolomite, muscovite and opaque mineral, and the latter of dolomite and talc with serpentine,
calcite and magnesite in places. Talc was originated from chlorite and serpentine. Carbonate
minerals were formed either directly from the introduced hydrothermal solution or secondarily
as a by-product of steatitization of chlorite and serpentine. The process of talc formation may
be governed by the chemical composition of the host rocks and the amount and/or chemical
composition of the hydrothermal solution which may be different in places. However, the
representative reactions producing talc from chlorite and serpentine are as follows : (1) ch-
lorite+Mg* ™ +Si** +Ca** + CO:+H:O=talc,  (2) chlorite+Mg**+Si**+Ca** +CO:+ Qs+
HO=talc+ dolomite + magnesite, and (3) serpentine+Mg**+Fe**+Si*" + Ca** + CQ:+ H:0
=talc+dolomite. The reactions indicate that the carbonate minerals can be formed when the
hydrothermal solution have high fO. and fCO:. The steatitization might be proceeded by the
hydrothermally metasomatic reaction between chlorite schist or chlorite gneiss intercalated
in the granitic gneiss and hydrothermal solution accompanied to the wet granitization.

Key words : Chloritic ores, dolomitic ores, chemical equilibrium, steatitization, hydrothermally
metasomatic reaction
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