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Recently Improved Exploration Method for Mineral Discovery

Seon-Gyu Choi", Yong Hwan Ahn", Chang Seong Kim", and Jieun Seo"

Abstract: Selection of good mineralized area is a combination of the integration of all the
available geo-scientific (i.e., geological, geochemical, and geophysical) information, extra-
polation of likely features from known mineralized terrenes and the ability to be predictive.
The time-space relationships of the hydrothermal deposits in the East Asia are closely related
to the changing plate motions. Also, two distinctive hydrothermal systems during Mesozoic
occurred in Korea: the Jurassic/Early Cretaceous deep-level ones during the Daebo orogeny
and the Late Cretaceous/Tertiary shallow geothermal ones during the Bulguksa event. Both the
Mesozoic geothermal system and the mineralization document a close spatial and temporal
relationship with syn- to post-tectonic magmatism. The Jurassic mineral deposits were formed
at the relatively high temperature and deep-crustal level from the mineralizing fluids
characterized by the relatively homogeneous and similar ranges of §'*O values, suggesting that
ore-forming fluids were principally derived from spatially associated Jurassic granitoid and
related pegmatite. Most of the Jurassic auriferous deposits (ca. 165-145 Ma) show fluid
characteristics typical of an orogenic-type gold deposits, and were probably generated in a
compressional to transpressional regime caused by an orthogonal to oblique convergence of
the Izanagi Plate into the East Asian continental margin. On the other hand, Late Cretaceous
ferroalloy, base-metal and precious-metal deposits in the Taebaeksan, Okcheon and
Gyeongsang basins occurred as vein, replacement, breccia-pipe, porphyry-style and skarn
deposits. Diverse mineralization styles represent a spatial and temporal distinction between the
proximal environment of sub-volcanic activity and the distal to transitional condition derived
from volcanic environments. However, Cu (-Au) or Fe-Mo-W deposits are proximal to a
magmatic source, whereas polymetallic or precious-metal deposits are more distal to
transitional. Strike-slip faults and caldera-related fractures together with sub-volcanic activity
are associated with major faults reactivated by a northward (oblique) to northwestward
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(orthogonal) convergence, and have played an important role in the formation of the
Cretaceous Au-Ag lode deposits (ca. 110-45 Ma) under a continental arc setting. The temporal
and spatial distinctions between the two typical Mesozoic deposit styles in Korea reflect a
different thermal episodes (i.e., late orogenic and post-orogenic) and ore-forming fluids related
to different depths of emplacement of magma (i.e., plutonic and sub-volcanic) due to regional
changes in tectonic settings.
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is reflected in :
_ translation
Factors Questions

A: Gradient in hydraulic 1. Geodynamics . .
potential Y ——— Terrain Selection

B: Time 2. Architecture

C: Permeability 3. Resarvoiog Area Selection

D: Solubility sensitivity

with P.T, C 4. Flow paths and drivers

— Drill Targeting
E: Spatial gradient of

PT.C 5. Deposition

Fig. 1. Linkages within a mineral systems framework between the key factors (Barnicoat, 2007)
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