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Wallrock Alteration and Primary Dispersion of Elements in the Vicinity
of the Mugeug Gold-bearing Quartz Veins

In Ho Hwang* and Hyo Taek Chon*

ABSTRACT : Mineralogical and geochemical studies on gold-bearing quartz veins and wallrock from the Mugeug mine
were carried out in order to investigate the variation of mineralogical composition and the geochemical behavior
of elements with distance from the gold-bearing quartz veins. Gold-bearing quartz veins occur in early Cretaceous
‘medium- to coarse-grained biotite granite. The unaltered wallrock is composed mainly of quartz, plagioclase, or-
thoclase, microcline, biotite and hornblende with accessory minerals of sphene and apatite. Mineralogical changes
in altered wallrock around the gold-bearing quartz veins were observed as follows; 1) biotite and hornblende altered
into chlorite, and next to sericite, 2) plagioclase, orthoclase and microcline altered into sericite, and 3) calcite and
quartz introduced into wallrock. Contents of K:O, Rb, Cs, Au, As and Sb in altered wallrock increase, whereas
those of Na:0, CaO, Ba, and Sr decrease with proximity to the gold-bearing quartz veins. The loss on ignition also
increases with the increase of alteration mineral. The width of primary dispersion increases in order Au=SiO:
<As=Cs=Rb<K:0=Sb and MnO<Na0=Ca0O=Ba<Sr. The sericitization index, K.0/(K-O+Na:0), is an impor-
tant indicator to interpret the degree of alteration at the Mugeug mine, which is more than 0.8 in strongly and

moderately altered granite, 0.5~0.8 in wea:

“ altered granite, and less than 0.5 in unaltered granite. Alteration indices

for major and trace elements, and the ratio of Rb/Sr are also useful to discriminate alteration zones.
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Fig. 1. Geological map in the vicinity of the Mugeug gold deposit showing the locations of sampled drill holes.
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Fig. 2. Schematic representation of alteration zoning adjacent
to quartz veins.
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Fig. 3. Unaltered rock-normalized Na:O abundances for the
alteration zone and the quartz vein from the Mugeug mine.
Upper left number in the box is the ID of section. Forward
slashed area is the vein.

Table 1. The scale of each alteration zone from the vein contact
of the Mugeug mine (unit in cm).

Section Vein Strongly Moderately Weakly
width altered granite altered granite altered granite
101 40 hanging well 87.5 (100) S.NA.
footwall 25 625 (112.5)
hanging wall 375 I -
102 30
footwall 125 50
103 30 hanging wall S.NA. S.N.A. S.NA.
footwall 125 50 87.5
104 80 hanging wall - 105 (190)
footwall 15 30 (40)
105 20 hanging wall 6.2 538 (62.5)
footwall 17.5 43.8 (101.3)
S.N.A.; sample not available, —; absent.
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Table 2. The range of chemical composition (upper) and average content (lower) in vein, strongly altered, moderately altered, weakly altered,
and unaltered granite from the Mugeug mine (unit in ppm, except Au (ppb) and oxides (wt.%)). Number of analyzed specimens in parenthesis.

Type Vein (4) Strongly Moderately Weakly Unaltered
Element altered granite (20) altered granite (43) altered granite (35) granite (14)
S01 80.08—92.90 66.49—77.26 57.42—76.36 56.09—73.86 67.36—70.02
85.13 73.13 67.63 67.55 68.10
0.07-0.88 0.05-0.74 0.07-1.24 1.17-4.38 2.63-4.03
Na:0 0.28 0.18 0.24 2.64 337
Ca0 1.05-3.67 0.29-4.13 0.56—8.70 0.80—8.13 243-4.58
210 1.12 2.61 3.45 3.62
K0 0.71-2.20 2.58-5.97 3.90-6.33 2.57-5.07 2.30-3.94
1.55 4.69 4,97 374 2.93
MnO 0.02—-0.05 0.01-0.17 0.02-0.18 0.04—0.15 0.05—0.06
0.03 0.04 0.06 0.07 0.05
A 35-3330 10-222 <1-128 <2-7 <2-16
1090 87 6 3 4
As 37.0—11000.0 18.0—7200.0 4.5—870.0 1.6—17.0 750— 1600
3846.8 1082.7 73.6 15 5.1
Ba 90460 80— 1600 370- 1400 610— 1700 750-1600
198 838 822 1028 1139
Cs <1-5 2-7 2-8 <1-5 <1-5
2 4 5 3 2
Rb 40— 160 170—420 200-390 69—-250 96210
110 21 270 141 133
Sh 1.2-71.0 04-13.0 0.4-3.1 <0.1-15 <0.1-0.5
20.0 27 1.3 0.6 03
. 40-88 47-82 68— 178 162361 293-442
Sr n 63 120 253 382

*Number of analyzed specimens; vein (3), strongly altered (14), moderately altered (13), weakly altered (7), unaltered granite (14).
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Fig. 5. Diagrams for elements contents and the ratio of ele-
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