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ABSTRACT : The gold-silver deposits in the Gasado district were formed in the sheeted and
stockwork quartz veins which fill the fault fractures in volcanic rocks. K-Ar dating of alteration
sericite (about 70 Ma) indicates a Late Cretaceous age for ore mineralization. These veins are
composed of quartz, adularia, carbonate, and minor of pyrite, sphalerite, chalcopyrite, galena,
Ag-sulfosalts (argentite, pearceite, Ag-As-Sb-S system), and electrum. These veins are characterized
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by chalcedonic, comb, crustiform and feathery textures. Based on the hydrothermally altered mineral
assemblages, regional alteration zoning associated with mineralization in the Gasado district is
defined as four zones; advanced argillic (kaolin mineral-alunite-quartz), argillic (kaolin mineral-
quartz), phyllic (quartz-sericite-pyrite) and propylitic (chlorite-carbonate-quartz-feldspar-pyroxene)
zone. Phyllic and propylitic zones is distributed over the study area. However, advanced argillic
zone is restricted to the shallow surface of the Lighthouse vein. Compositions of electrum ranges
from 14.6 to 53.7 atomic % Au, and the depositional condition for mineralization are estimated in
terms of both temperature and sulfur fugacity: T=245°~285T, logf52=10'10~10'12. Fluid inclusion
and stable isotope data show that the auriferous fluids were mixed with cool and dilute (158°~253TC
and 0.9~3.4 equiv. wt. % NaCl) meteoric water (6'802-10.l~-8.0%0, d0D=-68 ~-64%p). These
results harmonize with the hot-spring type of the low-sulfidation epithermal deposit model, and
strongly suggest that Au-Ag mineralization in the Gasado district was formed in low-sulfidation

alteration type environment at near paleo-surface.

Key words : Au-Ag deposit, low-sulfidation, volcanic-hosted, hot-spring type, adularia
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Fig. 1. Geological map of the southern part in the Gasado island.
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Table 1. Characteristic features of Lighthouse and Lighthouse east veins

Lighthouse vein

Lighthouse east vein

Commodities (Fineness, Avg.)

0.1 ~ 469.8, 34.57

0.1 ~ 129.7, 28.41

Vein system sheeted > stockwork sheeted =~ stockwork

Strike and dip NI10E, 70N N60E, 65N
Vein texture

Chalcedonic ok FkAE

Banded Hkkk 3k

Bladed - *

Vuggy ok -

Feathery ** *

Vein minerals

Characteristic minerals

quartz > calcite

alunite, adularia

quartz > calcite

calcite, dolomite, adularia
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chalcedonic and crustiform texture, b) feathery texture, ¢) dickite, alunite and quartz (matrix), d) BEI of
electrums(el) coexisting with galena(gn) and argentite(arg) in pyrite(py), arrows in (d) point to light parts by
substitution of As for Fe in pyrite.

Table 2. Mineralogy of alteration zones in the Gasado district

Alteration zone Mineralogy Depth
Advanced argillic zone dickite + alunite + quartz upper
Argillic zone dickite + quartz (X sericite) upper
Phyllic zone sericite + quartz + pyrite (£ dickite) lower
Propylitic zone chlorite + calcite + epidote + sericite + quartz lower
Fsuaiel S7 COy, SO, 5 WA B4 4o B 5
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Fig. 3. XRD patterns of alteration zones. a) advanced argillic zone, b) argillic
zone, ¢) phyllic zone, d) propylitic zone.ab: albite, alu; alunite, cal; calcite, chl;
chlorite, dic; dickite, py; pyrite, qtz; quartz, ser; sericite.
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Table 3. Chemical compositions of alteration minerals in the Gasado district

Mineral Adu Adu Alu Dic Ser Ser Chl Chl
Si0, 65.83 65.06 0.72 45.09 51.05 51.30 32.80 33.96
ALO; 17.46 17.51 46.69 36.77 29.18 28.89 14.64 1637
Cr:03 - - - - - - 0.31 -
FeO - - - - 1.51 1.52 19.06 17.05
MnO - - - - - - 0.42 0.86
MgO - - - - 261 2.50 19.18 20.28
Ca0 - - - - - - 0.36 0.66
Na,O - - 0.52 - - - - 0.29
KO 16.41 15.60 3.67 - 8.92 8.56 - -
SO;* - - 35.00 - - . - -
H,0* - . 13.54 13.29 4.49 4.47 11.75 12.26
Total 99.70 98.16 100.14 95.14 97.76 97.14 98.53 101.72
Si 3.04 3.04 0.05 2.03 6.83 6.88 6.70 6.65
AlY - - - - 1.17 1.12 130 135
ST - - - - 8.00 8.00 8.00 8.00
AV 0.95 0.97 3.65 1.95 3.42 3.44 222 242
Fe?' - - - - 0.17 0.17 3.25 2.79
Cr - - - - - - 0.05 -
Mn - - - - - - 0.07 0.14
Mg - - - - 0.52 0.50 5.84 5.92
Ca - - - - - - 0.08 0.14
Na - - 0.07 - - - - 0.11
K 0.96 0.93 0.31 - 1.52 1.46 - -

S - - 1.74 . - - - -
Cations 4.96 4.94 5.82 3.99 13.63 13.57 19.51 19.52
Oxygens 8 8 8 7 22 22 28 28

* calculated value
Mineral abbrevations: Adu:
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Table 4. Chemical compositions of sulfides, Ag-sulfosalts, and electrums in

Yatolo] Mg

Aol

the Gasado district

Sph Sph Sph Py Py Po El El Arg Pea

wt.%
Zn 64.67 59.56 66.18 - - - - - 0.38 -
Fe 1.76 3.68 0.10 45.49 46.54 58.00 - - - 3.56
Mn 021 0.05 0.04 - - - - - - -
Cd 0.37 - 0.34 - - - - - - 0.20
Cu 0.43 3.05 0.12 - - - - - - 7.71
S 33.10 32.34 33.80 50.72 53.03 41.62 - - 10.11 17.08
Sn - - - - - - - - 0.19 -
As - - - 4.05 - - - - - 5.67
Sb - - - - - - - - - 1.36
Ag - - - - - - 75.75 61.02 89.73 65.33
Au - - - - - - 23.59 38.84 - -

_ Total 100.54 99.08 100.58  100.26 99.57 99.62 99.34 99.86 10041  100.90
atomic%
Zn 47.85 44.94 4881 - - - - - - -
Fe 1.52 323 0.08 33.24 3343 4445 - - 0.59 4.52
Mn 0.18 0.04 0.03 - - - - - - -
Cd 0.16 - 0.15 - - - - - - 0.13
Cu 0.33 235 0.09 - - - - - - 8.59
S 49.95 49.44 50.84 64.55 66.36 55.55 - - 27.29 37.73
Sn - - - - - - - - 0.14 -
As - - - 220 - - - - - 5.36
Sb - - - - - - - - - 0.79
Ag - - - - - - 85.43 74.15 71.98 42.89
Au - - - - - - 14.57 28.85 - -

Minreral abbreviation: Arg: aregentite, El: eletrum, Pea: pearceite, Py: pyrite, Po: pyrrhotite, Sph: sphalerite

mole% FeS, TUE9 0.17~6.55 mole% FeSo)
tH(Table 4, Fig. 5a).
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Fig. 5. Histograms of (a) the FeS content (mole%) of the sphalerites and (b)
the Au content (atomic%) of the electrums.
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Fig. 6. Fugacity of sulfur versus temperature diagram showing sulfidation
reaction pertinent to the Gasado mineral assemblages. NAg is the atomic
fraction of Ag in electrum. XFeS is the mole fraction of Fe in sphalerite.

Isopleths for sphalerite are calculated from the equation of Scott and
Barnes(1971).
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ool sfste Aeg FAHH Aol AHE EFASE VSMOWo T, B4
Qafbe AMA 20.1%, $42 T1%elt A7

Sy ESE L AP g BeHA A dg 70 & 8D e -10.1~
IFEANL ATE BeGER APAOR  80% D -68~-64%,F HE g FAM
#AEyg WA A

) W e ez FahfAe 71g & Rov(Fig. 8), B Z9Ux 76
3 Ao ARy 5o FHdozA B *0=94~-6.8%, 6D=61~-44%, Shelton er

3 7178 AAstaAsth A W FAZHF al, 199007 A YAsin Yo} o= AR
E F23d F4 FHYL d7Es 2LBAY BIFAT A5 SYo 93 &
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Fig. 7. Plots of homogenization temperature(Th) versus salinity (equiv. wt. % NaCl) of fluid

inclusions in minerals from the Gasado deposit. The gradual decrease trend between
temperature and salinity indicates that mineralization was a result of ore-forming fluid mixing

with cooler, less saline meteoric water.
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Fig. 8. Hydrogen versus oxygen isotope diagram displaying stable isotope
systematics of hydrothermal fluid compositions. For comparison, the §'%0-5D
data from the Tongyoung mine(another example of epithermal gold min-

eralization in Korea; Shelton et al.,

ekl 548 HQItKCorbett and Leach, 1998).
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1990) are also shown.
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Table 5. Chemical compositions of Lighthouse and Lighthouse east veins.

Fe-S mineral
Mineral composition
Au (atomic%) in electrum (range, avg.)
FeS (mole%) in sphalerite (range, avg.)
Fluid inclusion data
Homogenization temperature (C)
Salinity (equant. wt.% NaCl)
Isotope analysis
Oxygen (%0)
Hydrogen (%))
Implication of deposit type

Lighthouse Lighthouse east vein
pyrite > pyrrhotite pyrite
14.6 ~ 53.7, 32.0 present
3.0 ~ 65, 49 0.2 ~ 6.6, 2.0
158 ~ 253
1.7 ~ 34
-10.1 ~ -8.0

-68 ~ -64
volcanic-hosted low-sulfidation epithermal deposit
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