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© Cretaceous epithermal deposit
Q}‘ =] Eplthermﬂ\Au—Agdeposit
(unknown age)
-, WL ne [7] Cretaceous granitoid
Basin 9’8 (Y [] Cretaceous volcanic rock
0-—;—1%" ® [] Cretaceous sedimentary rock
Fig. 1. (A) Tectonic map of northeast Asia showing the overall

distributions of the Mesozoic plutonic rocks and sedimentary basins
with major N- to NE-trending faults. BHB, Bohai Bay Basin: GB,
Gyeongsang Basin: HFB, Hefei Basin; NYB, North Yellow Sea Basin:
SLB, Songliao Basin; SYB, South Yellow Sea Basin: WKB, West
Korean Bay Basin (after Kim et al., 2016). (B) Simplified geologic
map of south Korea, showing the distribution of the Cretaceous
post-orogenic granitoids, volcanic rocks, sedimentary rock and
epithemal Au-Ag deposits. The Cretaceous Au-Ag deposits tend to
occur within or adjacent to the Cretaceous pull-apart basins
developed by left-lateral strike-slip NE-NNE-trending fault systems
such as the Gongju-Eumseong and Yeongdong-Gwangju ones (after
Choi et al., 2019).
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Alluvium Rhvolitic vitric tuff Dacitic tuff (embedded with tuffaceous
Ij - Y E sedimentary rocks)

Rhyolitic crystalline tuff [ Dacitic breccia

~—7 Fault Rhyolitic welded tuff - Tuffaceous sedimentary rocks

? Quartz vein Rhyolitic breccia

[ Andesitic tuff

— oyke B oscie

Fig. 2. Geologic map of the southern Gasado. It consists mainly of
tuffaceous and sedimentary rocks caused by Cretaceous volcanism:
andesitic tuff, tuffaceous sedimentary rocks, dacitic tuff, dacite, rhyolitic
tuff and Quaternary alluvium in ascending stratigraphic order with later
intrusions such as dacitic dykes and quartz veins (after Ivanho, 1986).
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Table 1. Characteristics of Host Rock and Lighthouse vein in Gasado epithermal deposit.

Host rock Lighthouse vein, Lighthouse east vein Reference
Host rock alteration Advanced argillic, argillic, phyllic and prophylitic zone in Koh et al., 2000;
intermediate to silicic extrusive rocks in the Cretaceous Kim et al., 2002;

Veins within fault
Fault type

Trend or attitude
Slickenline

Length

Width

Displacement width
Fault core thickness
Fault scaling
movement age
Vertical extent

Ore and sulfide minerals
Textures

Hydrothermal breccias
Fluid inclusions

Th in quartz

Salinity
Stable isotopes

8'0

6D
Age

K-Ar

Temperature
Sulfur fugacity
Eh

fO,

volcano-tectonic terrane

NW-trending normal dextral faults with dykes

NW, NS, NW

73.9~76.3 Ma in Jindo tuff
72.5~75.4 Ma in Jindo rhyolite
70.1

+2.1, 70.5£2.1 Ma in altered sericite of Gasado

Choi et al., 2005

NE-trending normal sinistral faults with gold-bearing
veins at the tip of strike-slip fault Yang. S.J.. 2018

N10°E/70NE, N26°E/53°NW
pitch 83'W

Colloform, chalcedony, bladed lattice, brecciated,
feathery, cockade, fibre and crustiform in hanging-wall
Mulitiple stage (gold mineralized in stage I & II)

158~253 °C in H,0/-CO,-NaCl system Kim et al., 2002
0.9~3.4 wt.% equiv. NaCl) Kim et al., 2002
-10.1~-8.0 %o Kim et al., 2002
-68~-64 %o Kim et al., 2002

Kim and Nagao, 1992:
Koh et al., 2000;

Kim et al., 2002
245~285 °C in which gold mineralized Kim et al., 2002
107176410719 atm in which gold mineralized Kim et al., 2002

@ Data for the Gasado mine are from Kim et al. (2002).
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Stage

Texture

Breccias ] ] o ufjr ||
Pebble bx
Saucer bx == =
Mixed bx

Veln Sediment U |

Crustification o —— L —

Minerals
Gold o =

Quartz o —

Adularia
Chlorite | _u
Hematite ——

Galena -

Sphalerite e ———— |
| I

Chalcopyrite
Kaolinte -- -- =

Calcite/Ankerite — —
Pyrite/Marcasite S :

Fig. 3. Paragenetic sequence of stratigraphy and mineralogy.

Distinguishable four main stages: every stage has breccia filling,
stage I and Il contains gold ores, while stage I and IV are
barren.
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Fig. 4. Representative vein system by stage at the Gasado
epithermal gold deposit. Brecciation for boiling in stage I
containing much hematite(Ht), hydrothermal intrusion with unclear
boundaries and gold depostion in stage II, hydrothermal intrusion

again with sharp boundary and gold and pyrite(Py) deposition in
stage IlI, and barren quartz vein in stage IV.
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Table 2. Representative stratigraphic units of a vein, and its inferred genesis and history.

Stage Unit Inferences and history Inferred cause
Alteration illite/smectite and pyrite relatively acid water-rock interaction
Stage | breccia and gray quartz jypical break—'t'lp o.pened' up break
(breccia) hematite and quartz exches Heft boiling intrusion of boil and quench

O,-bearing water
quartz, sphalerite, galena, chalcopyrite boiling and pH increase boil
Stage I fine-grained sulfides and native gold rapid deposition quench and dilute

(cyclic band)

course-grained sulfides and native gold
crustification

excess heat boiling
quartz saturated by temperature effect

boil
quiescent time

Stagelll
(cross cutting vein)

milky quartz, clear quartz
sphalerite, galena, chalcopyrite
fine-grained sulfides and native gold

excess heat boiling
quartz saturated by temperature effect

boil
quiescent time

StagelV

calcite, pyrite
cut the early vein

ground water heating

heating without boil
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Alluvium(no data)

(o))

5

Illite-chlorite(-kaolinite)

4 | Kaolinite

Dickite-quartz

| 3
pH - Allunite-hematite-quartz

0 1km
——

Kaolinite Sericite Pyrophillite Adularia
&

J

-
-k

I

54

Fig. 5. (A) The hydrothermal alteration map of Gasado epithermal

gold deposit. There are four altered zones:; advanced argillic,
argillic, phyllic and propylitic zone arranged concentrically from
the center(modified from Kim et al., 2005). Silicified zone caused by
acidic fluid formed a high terrain that is resistant to weathering.
xadvanced argillic(alunite-dickite-quartz)
xargillic(quartz-dickite-kaolinite)

*phyllic(quartz-sericite-pyrite)
xpropylitic(chlorite-carbonate-quartz-feldspar-pyroxene)

(B) Representative specimens sampled from each alteration zone in
order from pH 2 to pH 6: hematite, alunite, quartz, kaolinite,
sericeit, pyrophillite and adularia.
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Fig. 7. NE trending normal faults system which has systematic and secondary fractures filled with quartz vein

as well as slickenline.
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(sericite)

3KA181308 + 2H" — KA13813010(OH)2 + 2K + 68102
(K-feldspar)

2)

(kaolinite)

2A1,Si,05(0H), + 6H" — Al,SisO19(OH), + 2A1%* + 6H,0

2KA13813010(OH)2 + 2H" — 2A1281205(OH)4 + 2K*
(sericite)

®3)

(pyrophyllite)

Al,Si40,0(0H), + 6H" — 4Si0, + 2A1% + 4H,0

(kaolinite)
(pyrophyllite)

()

(quartz)

3A1Si;,05(0H), + 2H" + 2K" + 4S04

(5

(quartz)

— 2KAl3(Si04)2(0OH)s + 6Si0,
(alunite)

(kaolinite)
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Fig. 8. Metallogenesis model for Gasado low sulifdation epithermal
gold deposit.
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The gold and silver deposits that develop in Gasa-do located in the
southwestern part of Jeollanam-do are pulsed, low-sulfur, thermal water
gold and silver deposits. The formation of this deposit is reported to be
related to volcanic complexes and annular volcanic depressions from late
Cretaceous kalk-alkaline igneous activity. The parent rock is mainly
composed of andesite, rhyolite tuff, and melted tuff compared to the
Yucheon group in the Gyeongsang Supergroup, and tuff sandstone and
conglomerate are interspersed. The lighthouse, which is an alloy silver
quartz vein, is located under the southern lighthouse in Gasado and
corresponds to the end of the Gwangju-Yeongdong strike fault system.
Evidence of annular faulting indicative of volcanic complexes and annular
volcanic depressions, which are common environments of hydrothermal
gold and silver deposits, could not be confirmed.

Most of the strikes of alloy/silver quartz veins have strikes of N50~70°E
and have a near-vertical inclination. At the outcrop between the dorsal
aorta and the dorsal aorta, a tomographic line indicating the leftward
strike movement is observed. In the upper half of the apical fault
corresponding to the western side of the light aorta, the fault damage
zone develops to a width of 20 m. It can be seen that from the dorsal
vein to the stock vein.

Hydrothermal veins are extensively developed along the southeastern
coast and coast of Gasado, with the dorsal and dorsal aortic and small
hydrothermal veins. As a result of observation of the sample, hot water
was injected at least three times, and the dynamic cause of the flow of
hot water is considered to be stick slip. Through the hydrothermal
alteration distribution map, it is confirmed that the hydrothermal fluid
flowed through the tensile adiabatic passage, and the pH rises as it moves
concentrically away from the old rod, that is, as the fluid flow path
becomes longer. When comparing the correlation between the distribution
of the strike movement fault from the Light veil to the Stock Mace and
the hydrothermal alteration distribution, it is judged that the left-handed
strike fault was revived after gold precipitation along the existing weak
belt.
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