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Oxygen and Sulfur Isotope Composition, and Genesis of Some Pyrophyllite
Deposits Distributed in the Kyeongnam and Cheonnam Provinces

Hyo Taek Chon,* Young Wook Cheong* and In Joon Kim™*

ABSTRACT : Oxygen and sulfur isotope composition of pyrophyllite and pyrite from six pyrophyllite
deposits in the Yangsan-Milyang areas (the Cheonbulsan, Dumyong, Dongrae, Youkwang, Sungjin and
Milyang mines), and five deposits in the Whasoon-Dado-Haenam areas (the Byuksong, Songseok, Dado,
Bugock and Nowha mines) were measured. Pyrophyllite ores both from the Yangsan-Milyang areas and the
Dado-Haenam areas are composed mainly of high alumina minerals such as pyrophyllite, sericite and
kaolinite. Most of altered rocks show diagnostic chacteristics of bleaching effect. Major minerals of the
Songseok ore deposit in the Whasoon area are pyrophyllite, and diaspore with minor amounts of kaolinite
and quartz. The Byuksong ores from the Whasoon area were composed mainly of andalusite, kaolinite,
pyrophyllite and mica with small amounts of chloritoid, quartz and carbonaceous matter. The Byuksong and
Songseok ores show metamorphic textures such as porphyroblastic, and pressure solution textures, and have
low whiteness values, The &0 values of pyrophyllite from the Cheonbulsan and Dumyong mines in the
Yangsan area, and the Dado and Nowha mines in the Dado-Haenam areas were in the range of 0.23~5.36%,.
The relatively low & 30 values provide conclusive evidence for hydrothermal activity in these deposits. The
& 80 values of pvrophvyllite from the Songseok mine in the Whasoon area were measured as 6.70-8.13%, and
these higher &%0 values suggest that the Songseok ore deposit have been probably subjected to
metamorphism. & *Sgyni) values from the Cheonbulsan, Dumyong, Youkwang, Dongrae, Sungjin and
Milyang deposits in the Yangsan-Milyang areas, and the Dado pyrophyllite deposits in the Dado area range
from —5.8 to 2.7%, which means that the pyrite sulfur could be of igneous origin. & **Seyric) from the Nohwa
mine in the Haenam area is, however, measured as —12.4%,, implying the contamination of sulfur derived
from the sedimentary country rocks. All of the studied high alumina deposits in the Yangsan-Milyang areas
and the Dado-Haenam areas were hydrothermal in origin, whereas the Byuksong and Songseok ore deposits
in the Whasoon area were probably of metamorphic origin.
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Distribution of the Cretaceous
sedimentary and volcanic rocks

A: Kyongsang Basin Y: Youngyang Block
B: Yongdong Basin U: Uisong Block
C: Umsong Basin M: Milyang Block

Fig. 1. Location map of the studied mines and
distribution of the Creataceous sedimentary and
volcanic rocks(after Lee, 1987). Yangsan-Milyang
areas: 1(Cheonbulsan mine), 2(Youkwang mine), 3
(Dumyung mine), 4(Dongrae mine), 5(Youkwang
mine), 6(Milyang mine). Whasoon-Dado-Haenam
areas: 7(Byuksong mine), 8(Songseok mine), 9(Dodo
mine), 10(bugock mine), and 11(Nowha mine).
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Table 1. Mineralogical composition of pyrophyllite
deposits in the Yangsan-Milyang and Whasoon-Dado-
Haenam areas.

Table 2, ¢*S (CDT) values of pyrites from the
pyrophyllite deposits.

Mine Mineralogical compositions

CB  quartz, pyrophyllite, sericite, kaolinite, diaspore, pyrite

UK quartz, sericite, interstratified mineral, pyrite

DM quartz, sericite, pyrophyllite, smectite, kaolinite
interstratified mineral, pyrite, chalcopyrite

DR quartz, kaolinite, andalusite, sericite, pyrite

SJ  quartz, sericite, kaolinite, pyrite

ML quartz, pyrophyllite, diaspore, kaolinite, dumortierite,
pyrite

BS  kaolinite, andalusite, chloritoid, mica, pyrophyllite
carbonaceous matter

S pyrophyllite, diaspore, kaolinite, quartz

DD quartz, pyrophyllite, kaolinite, diaspore, pyrite

BG quartz, kaolinite, alunite, pyrite

NW  quartz, pyrophyllite, diaspore, kaolinite, sericite, pyrite

CB; Cheonbulsan mine, UK; Youkwang mine, DM;
Dyumyong mine, DR; Dongrae mine, SJ; Sungjin mine, ML;
Milyang mine, BS; Byuksong mine, SS; Songseok mine, DD;
Dado mine, BG; Bugock mine, and NW; Nowha mine. Data
summarized from Cheong and Chon (1989, 1990)
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Region Samples & S(%)

Yangsan-Milyang Area CB-02 22
UK-04 2.7

DR-14 1.6

SI-24 -34

SJ-01 -3.7

SJ-02 -5.8

SJ-03 26

SJ-66 33

ML-04 -0.3

ML-05 -0.6

ML-56 -35

ML-61 24

ML-86 2.5

ML-99 -0.5

ML-150 2.4

ML-28 -0.5

ML-90 -0.6

ML-96 -23

ML-104 -3.7

ML-109 -0.2

ML-501 -0.8

ML5012 2.4

MLA4002 -0.9

Dado-Haenam Area DD-21 -1.2
DD-27 -5.0

NWw-41 -12.4

CB; Cheonbulsan mine, UK; Youkwang mine,DR; Dongrae
mine, SJ; Sungjin mine, ML; Milyang mine, DD; Dado
mine, and NW; Nowha mine.
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Fig. 2. Histogram of & ¥S (%) values of pyrite from
the pyrophyllite deposits.
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Fig. 3. Range of & "*0 values of pyrophyllite and clay
minerals. CB; Cheonbulsan mine, DM; Dumyung
mine, SS; Songseok mine, DD; Dado mine, BG;
Bugock mine, and NW; Nowha mine.
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BAL 0007 A7) 444 FHBAE B e
& Holu} W2 pressure solution HezA 1
B1 W MASES A58 GH BHETE Ao

Table 3, Origin of high alumina deposits in the Yangsan-Milyang and Hwasoon-Dado-Haenam areas,

Genesis Mine J10 (%) 0%g (%) Texture Silicification Whiteness

hydro-  CB.UK,DM.DR, 023~535 -.124-~ 33 aphanitic, strong 54 ~ 64

theraml  SJ, ML, DD, BG, microcrystalline (bleaching)
NwW aggregate

meta- BS porphyroblasticm, - 25

morphic SS 6.70 ~ 8.13 macrogranular, 40 (gray, reddish)

pressure solution

CB; Cheonbulsan mine, UK; Youkwang mine, DM; Dumyung mine, DR; Dongrae mine, SJ ; Sungjin mine, ML,
Milyang mine, BS; Byuksong mine, SS; Songseok mine, DD; Dado mine, BG; Bugock mine, and NW; Nowha mine.
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