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Abstract: Lead isotopic compositions are analyzed from the sulfide minerals of the Yeonhwa, Janggun and
Uljin deposits and from host limestone, intrusives, and basement rocks to reveal the source of Pb in these
deposits. In the *Pb/*Pb vs 2’Pb/*Pb plot, Galenas from the Yeonhwa mine display relatively well
defined positive linear array, similar to the Precambrian basement rocks of the Korean peninsula. A galena
sample from the Uljin mine, Janggun limestone and the basement rocks also follow the variation of
Yeonhwa mine. However, ore minerals from the Janggun mine, having relatively low 2*Pb/*Pb values,
reveal offset from such trend toward lower *’Pb/”™Pb values. Considering the fact that Mesozoic igneous
rocks and ores within the Gyeongsang basin display considerably lower 2’Pb/*Pb values than basement
rocks of the Korean peninsula, the deviation of Janggun ore minerals can be interpreted as to reflect
mixing between leads from old continental crustal materials and from Mesozoic igneous rocks with more
mantle signature. The lead of the Yeonhwa and Uljin mine, following trend of Precambrian basement
rather well, seems to have been originated mostly from such basement. However, regarding that they
occupy low *Pb/*“Pb side of the variation trend of the basement, the possibility of having some leads
derived from the Mesozoic igneous rocks cannot be excluded.
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Table 1. Pb isotopic ratios for the selected samples.
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Sample Type 26ph/2ph 27pp/ 4P 25pp/24ppy
Yeonhwa Mine
T1-1 Galena 19.345 15.841 39.338
T1-2 Galena 19.430 15.841 39.276
T1-3 Galena 19261 15.829 39.299
T1-6 Galena 19278 15.831 39.336
T2-1 Galena 19.253 15.808 39.259
T3-3 Galena 18.983 15.782 39.233
T3-5 Galena 19373 15.836 39.304
T3-6 Galena 18961 15.770 39.202
T3-8 Galena 19219 15.813 39.290
YS5-2 Galena 18715 15772 39.267
Janggun Mine
North Deposit
IGB 01 Arsenopytite 18.567 15710 38.996
JGB 03 Galena 18.573 15.713 39.021
JGB 03 Pyrite 18511 15.733 39.034
South Deposit
JGN 12 Galena 18.461 15.683 38.920
JGN 12 Pyrite 18.555 15.697 38.950
J-1 Galena 18.558 15.702 39.012
J3 Galena 18.532 15.685 38.974
J-4 Galena 18.450 15.682 38.965
Uljin Mine
Wi 06 Uljin Deposit, Galena 19.264 15.825 39.391
Related Rocks
JGB 03 Janggun Limestone 19.360 15.798 39.927
JGB 13 Chunyang Granite 18.176 15.681 38.420
GB 20 Wondong Qz Porphyry 18.831 15.776 39.147
K17 Sinyemi Granite 18.167 15.606 38.880
K25 Sinyemi Qz Porphyry 18.337 15.671 39.293
WNOI Wonnam Gneiss 18435 15.767 40478
BC28 Buncheon Granite Gneiss 30.714 17369 48901
HG2 Hongjesa Granite 18.418 15.741 39.396
AzAZHTE 9719 1 mole] FAE HBrS 713 & & de pb TYLAE BAXE ¥pb UPh, Pb ¥Pb R
ol WA Al &4 Bg stk ¢ ¥ 6ppYPpL Fro] ZHZb 18.72-19.43, 15.77-15.84, 39.20-
Fo depiEd gle W) AR 2% B4 3934 Aole] ulmA W& MYl Az ¥WalE reltk
Re WlaAg) Bdslt} AJFE B4 A NIST SRM-981 (Table 1).
Pb EFEAL W BAsl] AYRAN BRe A7 870 g 5AHA @ uole @ 5
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Aoz B2 MpyPPpp 3F 2 H& WppUphy 3k
Zi Y £9| < zh= dspatel g Ba 2L WEOY 3
BA 2D o) thEd R 7e) delz 2PAn)
ol it Z, Aslgatel dol Qe AZEAel JFg ol

dglgie AR

ool o Em e

Vol. 14, No. 3, 2005

ALY SE AAFSITE 2PhA%Pb-2PhYPh AR E R



144 uAE -

16.6

16.3

16.0

207Pb /204Pb

15.7

15.4
16 19 22 25

206P b /204Pb

15.9

15.8

207Pb /204Pb

15.7

15.6
18 19 20

206P b /204Pb

Fig. 1. a) *Pb/™Pb vs. **Pb/”™Pb variation diagram for
the sulfide minerals from Yeonhwa (open squares) and
Janggun (filled triangles for north and open triangle for
south) mines. Pb isotope composition of the Precambrian
basement rocks of Korean peninsula (X for the Yeong-
nam massif and + for the Gyeonggi massif) are also
plotted. See the text for the Pb isotopic data sources.
Reference line was constructed from Buncheon granite
gneiss and corresponds to the age of ca. 1.93Ga. b)
Enlarged plot of the square in a). Line in this figure
indicates best fit for the Yeonhwa mine, occupying rela-
tively low *’Pb/’®Pb side of the basement trend. Dia-
mond indicates the composition of a galena from Uljin
mine. Data from Dongnam Fe-Mo skarn deposit (Chang,
H.W. et al, 1995) are also plotted in this figure (solid
circles are ores, open circles are related igneous rocks,
and solid squares are Pungchon limestone).
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Fig. 2. Pb isotope compositions of Janggun limestone
and Mesozoic igneous rocks of the Taebaek area (solid
sircles) are plotted with the sulfides from Yeonhwa (open
squares), Janggun (triangles) and Uljin (diamond) ore
deposits. Triassic granites (open circles, from Cheong et
al., 2002), Onjeongni granite (diamonds, from Cheong ez

al., 1998), Cretaceous igneous rocks (+) and ores (X)
from the Gyeongsang basin (from Chang, 1997) are also
shown for the comparison.
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