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Present Status of Mineral Resources, Republic of Korea

Mihn-Soo Oh* and No-Young Park*

Abstract : South Korea has about 50 useful mineral commodities for the mineral resources,
among 330 kinds of minerals desoribed. In 1986, she exported 14 mineral commodities of

silver, lead, tungsten, molybdenite, ceramic minerals, limestone and graphite etc...

And the component ratio of mining industry in the gross national production (GNP) of
South korea maintains 1.5% during last five years(1982 to 1986).

INTRODUCTION

Before the 20th century, mineral resources of
Korea limited to a few minerals, chiefly gold,
iron and the base metals, to local exploitation
of ceramic minerals, and to the quarrying of
building stone and small quantities of
ornamental stone for carving. '

With the beginning of this century, the con-
tributive weight of mineral rosources industry
to the industrial economic growith of Korea is
on the increase, compared with those of other
natural resources industries as well as those of
the advanced countries in the world.

Korea has about 50 useful mineral commod-
ities for the mineral resources industry, among
330 kinds of minerals, except petroleum, plati-
num, diamond and mercury for lack of related
basic and/or ultrabasic rocks in the country.

In 1986, South Korea exported 14 mineral
resources of silver, lead, tungsten, molybdenite,
ceramic minerals, limestone and graphite etc...

GENERAL GEOLOGY

Geology of Korea comprises all geological
sequences from Early Precambrian to Recent-
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(Kobayashi, 1953 ;C.H. Cheong, 1956 H.Y. Lee,
1982, 1983), except for the great break extend-
ing from late Silurian to Early Carboniferous
Periods in which no sedimentary formation is
known to be deposited. South Korea is geologi-
cally bound to North Korea by the Chugary-
eong Rift Valley of N-NE trend(Fig. 1).

On the basis of tectonics and geology, South
Korea can be divided into four geological pro-
vinces(Fig. 2) and their major geology(Tab. 1)
are summarized as follows ;

Gyeonggi Massif--Rocks of the Precambrian
Yeonchon System, as well as the
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Fig. 1 Geological prvinces and structural map
of South Korea (After O.JKIM et al.,
1977)
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Paleozoic

Pyongan system

Tertiary
Mesozoic [EM Chosun system
Cretaceous Precambrian
Ca2d  Bukuksa granites Basic rock, unknown age
553  Kyongsang vokeanic rocks Okchon system
2] Kyongsang system Yonchon system, its associated
schists and granite gneisses.
Ryongnam system, its associated
schists and granite gneisses.

Daebo granites
E=S  Daedong system

Fig. 2 Geological map of South Korea(after
0.J Kim, 1975)

younger Jangrak and Chunsong
Groups and the associated granitic
gneisses are widely distributed in
the massif. The Mesozoic Daebo
granite is widespread across the
peninsula in the Sinian Direction-
(NE to SW).

Yeongnam Massif--The Precambrian Yeongnam
and Yulri Systems, granite gneisses,
and Mesozoic Daebo granite are
widespread. The Daebo granite is
aligned in the Sinian Direction, but
not so clearly as in the Gyeonggi
Massif.

Ogcheon Geosynclinal Zone-This zone is
within the Gyeonggi - Yeongnam
Massif. Paleozoic to Mesozoic

sedimentary formations are distri-

buted in the northeastern neogeosy-

nclinal  zone, and Precambrian
Ogcheon System is present in the
southwestern paleogeosynclinal zone.
The Jurassic Daebo and late Cre-
taceous Bulgugsa granites are scat-
tered in both zones.

Gyeongsang Sedimentary Basin—--Cretaceous
terrestsial sedimentary formations
and associated volcanic flows
and tuffs are present, and the late
Cretaceous and Paleogene Bul-
gugsa granite intrudes randomly
into the sedimentary rocks in the
basin.

Tertiary Basins-—-Neogene sedimentary forma-

tions and the associated basaltic

flows and tuffs are present in the
small tertiary basins and in Cheju Is-
land of the south end of the peninsu-
la. Granites also crop out there, and
some has been dated as Paleogene

granites.

MINERALIZATION

Metallogenesis of mineral resources of Korea
can be treated in two folds; those related with
acidic igneous rocks, and those of sedimentary
and secondary origin.

Majority of hydrothermal deposits are
embeded in Precambrian schists and gneisses
as well as younger sedimentary formations up
to Gyeongsang Formations. Nearly entire con-
tact replacement deposits are in lenticular
limestone layers in Precambrian formation as
well as in Great Limestone Series of Cam.
bro-Ordovician Periods.

Mineral deposits of Korea are divided into
four metallogenic epochs and accompanied
mineral commodities are as follows ;

(1) Precambrian---Sedimentary origin of
hematite bearing quartz schist and
crystalline graphite schist beds; also
syngenetic, uranium and vanadium
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bearing black shale in late Precam-
brian age(Fig. 7), magmatic segrega-
tion type of titaniferous magnetite de-
posits and nickel deposits of deuteric
stage mineralization related to basic
magma ; finally several occurrences of
low grade cassiterite bearing pegma-
tite deposits(Fig. 3).

*FeTi} P Ky

LEGEND

@®Fe iron

@ FaT} Iren- Titanw

Fig. 3 Metallogenic map of South Korea Pre-

cambrian Epoch.

For figure 3 to 5, size of the symbols
indicate relative size of the mineral de-
posits (after N.Y.Park, 1981)

(2) Paleozoic--Two hematite beds; one in

Dongjom quartzite bed of Ordovician
and the other in bed of Hongjom
Series of upper Carboniferous.
Sedimentary limonite beds occur in
the upper horizon of Sadong Series of
Permian age.

(3) Jurassic to early Cretaceous-Hypother-

mal gold-silver veins related to Daebo
granite are widely distributed and
some occurrence of wolframite quartz
veins are observed in and near the

Daebo granite batholith(Fig. 4).
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Fig. 4 Metallogenic map of South Korea Juras-
sic—Early Cretaceous Epoch (after
N.Y.Park, 1981)

(4) Late Cretaceous to early Tertiay--Strong
and various kinds of mineraliation
provided by Bulgugsa granite mag-
matism. Replacement type of copper,
lead-zinc, tungsten, iron and fluorspar
deposits, and breccia or porpyry type
of copper deposits, vein type of gold-
silver, copper, lead-zinc and tungsten-
-molybdenum deposits were formed in
this epoch(Fig. 5).

MINERAL REOURCES

The most important mineral resources in
South Korea are tabulated in Table 2 and
summerized as follows;

(1) Resources of metallic minerals--—-Gold, sil-

ver, copper, lead, zinc, iron, uranium,
tungsten, molybdenum, tin, man-
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sulfide minerals.
(4) Resources of placer deposits---Monazite,
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zircon, ilmenite, garnet, magnetite and
gold.

(5) Resources of fossil fuel and nuclear ener-
gy-—-Anthracite and a little amount of
lignite, and low grade uranium
minerals.
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high qualities which are produced
mainly from granite complexes and
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partly from shales, sandstones and
marbles in the whole country.

Especially, the coal-fields and uranium

occurrences of South Korea are shown in Fig 6
and 7. The distribution of the coalfields are
locoated in two different geologic units; the

Fig. 5 Metallogenic map of South Korea Cre-

taceous—Tertiary Epoch (after
N.Y .Park, 1981)

ganese, bismuth and some rare metals.
(2) Resources of non-metallic minerals-
---Graphite(both crystalline and amor-
phous), talc, limestone, dolomite,
kaolin, pyrophyllite, feldspar, quartz,
silica sand, mica, diatomite, asbestos,
fluorite, barite, andalusite, and phos-

phate.
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(3) Resources of sub-metallic minerals-—Arse- e

nopyrite and stibnite associated with  Fig. 6 Distribution of the Coalfields of Korea

Table 2 The Most Important Mineral Resources of Korea. the

RESOURCES

MINERALS and/or ROCKS

Metallic Mineral

Gold, Silver, Copper, Zinc, Lead, Iron, Manganese, Tungsten, Molybdenum,
Tin, Bismuth and some Rare Metals.

Non-metallic . Mineral

Graphite, Talc, Pyrophyllite, Feldspar, Kaoline, Limestone, Dolomite,
Quartz, Silica Sand, Diatomite, Asbestos, Fluorite, Barite, Mica,
Andalusite, Pyrite and Phosphate.

Sub-metallic Mineral

Arsenopyrite and Stibnite associated with Sulfide Minerals.

Placer Deposits

Monazite, Zircon, Ilmenite, Garnet, Magnetite and Gold.

Fossil Fuel and
Nuclear Energy

Anthracite and a little amount of Lignite, and Low Grade Uranium
Minerals.

Construction Materials

Building Stones from Granite, Shale, Sandstone and Marble.
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Fig. 7 Uranium occurrences of Korea (after

J.HKIM, 1986)

large-scaled coalfields are in Pyeong An
Group and the other small ones are in Dae
Dong Supergroup.

The uranium occurrences of the country are
originated from four different types; (1) Pro-
terozoic unconformity-related Deposits, (2) Vein
and pegmatitic deposits, (3) Sandstone type de-
posits(Gangju and Onjeong deposits) and 4)
Other types of deposits. Among above them,
Ogcheon U-V-bearing black slate(Other Types
of Deposits)and proterozoic unconformity-re-
lated  deposits(Bonapsan, Jungwonsan  and
Yumyeongsan) had been prospected and re-
ported as the low grade uranium reserves(116
million M/T, U30g 0.039%).

PRESENT STATUS OF MINERAL
RESOURCES

Reserves of Mineral Commodities

Thirty-nine mineral commodities are com-
piled their total ore reserves with average
grades in Fig-8.

Eight mineral commodities(anthracite, limes-

ORE_RESERVES(MIT}
GRADE
10° w05 107 1P 18 10 oM

MINERAL 105

Au 82 g/t
Ag 197.4 g/t
Cu 104 %
Pb 2,39%
Zn 4,82°%
Fe 32,6%
2.46%
032%
Mn 19,1%
Sb 3,78%
Sn 0.66%
Ni 1,09%
Co 0,36%
450g/m3in hs.
pr
5.7 % .
%7 % .

Q@%’.
kbuo%,lo gh
Ca0 49,6%
Mg0 19.5%
Si07 97.2%
Various
GFp 45.9%

FC 54%
Various

9,8 %(solublity)
A0y 21,2%
BaSQ, 19,9%

Various

ALUNITE
BARITE
FELDSPAR
ASBESTOS N
SERPENTINE
ANDALUSITE
SILICA SAND S
DIATOMITE

A5 28.2%
S0, 88%
Si0; 755%

h.s.zheavy sand (Atter M.E.R,1986)

Fig. 8 Ore Reserves of Korea

tone, silica, iron, uranium, dolomite, kaolin and
silica sand) have over 100 million M/T of total
ore reserves, 10 to 100 million M/T are 16
mineral commodities(gold, silver, base metals,
talc, and graphite etc.), and under 10 million
M/T are 15 mineral commodites(tin, fluorite,
ilmenite, mica, and monazite ete.).

Annual Production of Minerals

According to the statistical data from Minis-
try of Energy and ResourcestM.E.R., 1987),
‘South Korea has producted over 0.1 million
metric tons of 8 metallic minerals and 15 non-
metallic minerals during last 7 years(1980 to
1986, Tab 3).

The annual production of only 4 minerals-
(gold, silver, graphite and limestone) are prog-
ressively increased because of the international
metal price and/or internal demands. The other
ones, however, are generally decreased.

Exportation of Mineral Commodities

During the last 5 years(1982 to 1986), South

Korea has annully exported 14 mineral
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Table 3  Annual production of minerals in Korea from 1980 to 1986.
, YO g0 1981 1982 1983 194 1985 1986
Mineral

METAL Gold 1.3 1.3 1.7 2.2 2.5 2.4 4.6
(Au 99.9%) 87 100 101 105 117 124 157
Silver
(Ag 99.9%)

Copper 1,500 1,800 2,100 2,600 1,900 1,200 800
(Cu 25%)

Lead 23,000 27,000 24,000 25,000 22,000 19,000 24,000
(Pb 50%)

Zinc 0.11IM 0.11M 0.12M 0.11IM 0.10M 0.10M 0.10M
(Zn 50%)

Tungsten 4,900 4,900 4,400 4,500 4,900 4,700 4,400
(WO, 70%)

Molybdenum 560 870 670 260 290 620 590
(MoS, 90%)

Iron 0.62M 0.59M 0.62M 0.66M 0.63M 0.67TM 0.58M
(Fe 56%)

NONMETAL Graphite 60,600 38,700 27,000 33,300 58,600 71,500 97,200
Tale 0.21IM 0.17M 0.13M 0.17M 0.19M 0.19M 0.2IM
Asbestos 9,900 13,600 15,900 12,500 8,100 4,700 3,000
Kaoline 0.58M 0.70M 0.63M 0.69M 0.72M 0.66M 0.85M
Pyrophylilte 0.52M 0.40M 0.47M 0.46M 0.66M 0.74M 0.59M
Limestone 28.0M 28.3M 30.7M 33.0M 33.5M 35.IM 38.1IM
Diatomite 25,100 42,200 55,300 56,000 48,500 53,600 54,800
Silica 0.29M 0.55M 0.49M 0.84M 0.89M 0.8 0.89M
Feldspar 72,000 0.10M 85,000 0.1IM 0.13M 0.15M 0.13M
Fluorite 6,900 6,500 3,700 6,400 4,700 700 200
Silica Sand 0.5IM 0.59M 0.66M 0.64M 0.86M 1.10M 1.23M
Mica 10,300 8,200 20,400 14,400 24,400 20,000 42,000
Serpentine 0.27TM 0.27M 0.27M 0.27M 0.37M 0.38M 0.32M
Andalusite 82 86 33 289 209 42 -
Anthracite 18.6M 19.9M 20.1M 19.9M 21.4M 22.5M 24.3M

Unit : Metric Ton. M : Million Tons.

commodities(6 metallic minerals and 8 non-me-
tallic minerals).

The exportation of mineral resources are de-
creased for metallic minerals and are generally
increased for the non-metallic minerals (Tab.-4
and Fig.-9)

Present Condition of Mineral Support

The present condition of. mineral support of
South Korea are showed in Table-5.

In 1986, 14 mineral rtesources(5 metallic
minerals and 9 non-metallic minerals) were self-
-support, 16 mineral resources were partial-sup-
port and 15 mineral resources with petroleum

(After N.E.R., 1986)

depended on the whole-import in South Korea.
these phenomena have been maintained for the
recent 5 years in south Korea.

Finally, the component ratio of mining indus-
try in the Gross National Production(GNP) of
South Korea is dropped from 1.9% in 1961 to
1.5% during last 5 years(1982 to 1986). This
decrease is caused by the rapid growth of other
industries as well as the developped countries
in the world.

CONCLUSION

South Korea has about 50 useful mineral
commodities for the mineral resources industry,
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Table 4 Annual Exportation of Minerals in Korea from 1982 to 1986.
Year
. 1982 1983 1984 1985 1986
Mineral
METAL Gold 208 599 251 15 1,413
Silver 60,879 51,504 37,925 29.233 21.796
Lead 800 2,850 3,000 1,700 -
Tungsten 1,222 1,061 859 747 514
Molybdenum 360 - - 230 308
Bismuth 83 92 136 139 =
NON METAL Graphite 21,723 31,609 39,847 48,353 30,969
Talc 41,836 45,898 40,650 37,987 42,486
Pyrophyllite 207,929 213,228 252,288 251,374 203,769
Feldspar 23,551 31,679 22,988 22,746 16,759
Kaoline 60,302 52,283 68,406 60,338 101,176
Limestone 83,500 59,565 92,045 89,100 117,000
Siljca i 18,233 16,041 18,505 17,764 6,654
‘Silica Sand 2,000 2,000 3,054 5,001 2,012
Unit : M/T (Gold and Silver : kg). (After M. E.R., 1986)
(M/T) METAL NONMETAL
10° 4 (M/T)
5404 Ag(Kg) s
34107 Pyrophyllite
5
1 0‘ | 24107
5403 1 Ph
105- Ls(Del.)
103 Kaoline
2
5407+ 5.10%- .o, Talc
_______ - ~
O—W
°
1 02 . = Graphite
o
Silica Feldspar
10' - Au(Kg) 10%
1 1 1 AL 1 Y 5 .1 03 1 L 1 X 1
1982 1983 1984 1985 1986 rear 19682 1983 1984 1985 1986 Year

Fig. 9 Mineral Exprotatlon of Korea

among 330 kinds of minerals described.

In 1986, she has exported 14 mineral com-
modities(amounting 45 million dollars) of sil-
ver, lead, tungsten, molybdenite, ceramic miner-
als, limestone and graphite etc::+ Especially,
south Korea is one of the main tungsten and
graphite producing country in the free world.

And the component ratio of mining industry
in the gross national production (GNP) of
South Korea is dropped from 1.9% in 1961 to
1.5% during last 5 years(1982 to 1986). This
phenomenon is caused by the rapid growth of
other industries in the country.
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Table 5 The Present Condition of Mineral Support of Sorth Korea in 1986.

CONDITION No. MINERAL

Self - Support 14 Metal (5)
Silver, Molybdenite, Tungsten, Lead, Pyrite.
Non-Metal (9)
Amorphous graphite, Feldspar, Limestone, Silica Stone, Serpentine,
Wollastonite, Zeolite, Pyrophyllite, Alunite.

Partial — Support 16 Metal (5)
Gold(52%), Copper(0.2%), Lead(30%), Iron(5%), lmenite(27%).
Non—Metal (11)
Kaoline{38%), Silica Sand(86%), Asbestos(4 %), Fluospar(0.7%),
Crystalline graphite (16%), Mica(97%), Cyanite{3 %), Barite(61%),
Talc(80%), Diatomite(97%), Crystal quartz.

Whole — import 14 Metal (7)
Manganese, Aluminium, Chrom, Zirconium, Antimony, Tin, Tantalum.
Non—Metal (7)
Phosphate, Sulfur, Magnesite, Uranium, Andalusite, Gypsum, Boron.

(Data from M.E.R., 1987)
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