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ABSTRACT

As in the past, we are concermed today with the magnitudes of mineral resources and
he adequacy of these resources to meet future needs. In looking at global resource
ssues, we should consider the need for the resource, its supply, and the environmental
-onsequences of using it. The need for a resource can become a resource dependency,
2specially as the global population expands and each of us becomes increasingly dependent
apon hundreds of natural materials. Therefore, our great mineral consumption makes the
quman population a true “Geologic Force”, which will be even more significant in the
“uture when the global population is projected to reach alarming proportions.

Although our supplies of mineral resources probably will be sufficient for the 2lst
century, the uneven distribution of minerals in the Earth’s crust almost certainly will
continue to be a major problem. The most likely result will be major shifts in both prices
and sources of supply of many mineral resources. As for energy resources, we must avoid
an obsessive dependency on one fuel and expand instead to other energy resources.
Finally, because the use of resources affects the environment, we need to focus on
resource exploitation and global pollution, particularly in regard to ground water and
arable land. We must manage our resources so as to be in balance with our environment.

And the accelerated industrialization of South Korean economy over the last three
decades has resulted in the mass consumption of mineral commodities. South Korea has
around 50 useful mineral commodities for the mineral industry, among 330 kinds of
minerals described. The component ratio of the mining industry sector of the gross
national production(GNP) in South Korea dropped from 1.2% in 1971 to 0.34% in 1997 due
to the rapid growth of other industries in the country. During the period from 1971 to
(997, the average growth rate of mineral consumption in South Korea was 9.13% yearly
and that of GNP per capita was 14.97%. The mineral consumptions per capita showed a
continual increase during the last 30 years as follows(parenthesis: GNP per capita); 0.99
metric tons in 1971($289), 3.83 metric tons in 1989( $5,210), 6.11 metric tons in 199%
($10,037), and 6.66 metric tons in 1997( $9511). The total amount of mineral
consumption in South Korea was 33 million tons of 32 mineral commodities in 1971, and

206 million metric tons of 47 mineral commodities in 1997.
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SR EEE UK A AR EEE - St AHMESA
20024 A 38 HEXAIZ: [ Xt sgn Mot
22 AA ALREES F8 58 2 £58 iFEH1-~-69 IZ7 2R FED)
FTE T8 [REEA] 39 1-69 5i %3 & 2 w719
(Mineral Group) ||| 6 |5 4 3 2 1
I Base Metal MEX PER [BOL.CHL.IDN.MAL.THA.
(Cu, Pb, Zn, Sn) 41154 - - CHN H{USA [AUS,CND {BRZRUSPOL,S.Af
I .Light Metal BRZ.CHN ({CND.JPN.NKOR,GER
(Al, Mg, Ti) 3113 - - - _ USA,AUS |GRC.TRK.UK,FRA
RUS
II.Steellndustry AUS || CND| USA CUB.UKR |CHL.GAB.KAZFIN BOL,
(Fe, Ni, Mn, Cr, Co, 10 || 21 |[CHN S Af BRZ.CON (PER.ZAM.ZIM.NIG
Mo, W, V, Ta, Nb) RUS L INCCAL.
IV.Atomic Fuel AUS |S,Af, CND.NOR.KAZ UKR
(Th, Be, REE, Zr) 4011 - - lusa IIND [BRz
CHN RUS
V .Electronics CND SPN.RUS.ALG,ITAKYR,
(Hg, Se, Te) 3124 - - - USA |PER CHL,ZAM,PHI, JPN
VI.Chemical Engineering RUS |CND BRZ.IND.MOR,JOR FRA,
(P, K, Ba, Sb, F, Bi)| 6| 19 JUSA |CHN | -~ s5Af [BOL SPN,BLR,GER, THA
MEX KYR AUS PER
VIi.Precious Metal AUS.RUS
(Au, Ag, Pt, Pd) 41 8 - - _ CND [S.Af UZB.MEX PER.
v ~Based on Ore Reserves of Mineral Commodity Summaries 1998, USGS
-Total 43 Countries of Ranking 1st to 6th Country of the Stocked Ore Reserves
¢ Abbreviations ; ALG=Algeria, AUS=Australia, BLR=Belarus, BOL=Bolivia, BRZ=Brazil, CHL=Chile,

CHN=China, CND=Canada, CON=Congo, CUB=Cuba, FIN=Finland, FRA=France, GAB=Gabon, GER=Germany,

GRC=Greece,
KYR=Kyrgystan,
NOR=Norway,
Africa, SPN=Spain,
UZB=Uzbekistan, ZAM=Z

IDN=Indonesia,
MAL=Malaysia,

IND=India,
MEX=Mexico

ambia, ZIM=Zimbabwe.

ITA=Italy,
, MOR=Morocco,
NKOR=North Korea, PER=Peru, PHI=Philippine,

JPN=Japan,

JOR=Jordan,
NIG=Nigernia,
POL=Poland,
THA=Thailand, TRK=Turkey, U.K.=United Kingdom, UKR=Ukraine, USA=America,

KAZ=Kazakstan,
NCAL=New Caledonia,
RUS=Russia, S.Af=South

%3 AA Fo 4535 wAF 1099 =7 €38
3 33 (Iron) % 3% (Copper) = (Gold) A1 4 (Tin)
&9 Frbd WFF % &9 =R AF3T % &9 2 AET % &9 e o3 %
(10°M/T) 10°M/T) (M/T) 10°M/T)
1* Russia 34,300 205 | 1* Chile 88 275 | 1™ S.Africa 18500 41.1 1 China 2100 27.3
! 2" China 25000 150 || 2" US.A. 45 141 | 2@ USA. 5600 124 | 2™ Brazil 1,200 156
3¢ Ukraine 21,800 131 || 3 Poland 20 63 || 3 Australia 4,000 89 | 3™ Malaysia 1,200 156
4" Australia 18000 108 || 4" Russia 20 63 | 4" Russia 3000 67 | 4™ Thailand 940 122
5" US.A. 16000 96 | 5 China 18 56 || 5™ Uzbekstan 2000 4.4 | 5" Indonesia 750 9.7
| 6" Canada 12,000 7.2 | 6" Mexico 15 47| 6™ Canada 1500 33 | 6™ Bolivia 450 5.8
7" Brazil 11,000 66 | 7" Kazakstan 14 45 | 7" Brazil 800 1.8 || 7" Peru 300 39
8" Kazkstan 7,600 46 || 8" Zambia 12 38| 8" China - - | 8" Russia 300 39
9" India 5400 32 | 9" Indonesia 11 34 | 9" - - - | 9" Australia 210 2.7
(0" S.Africa 4000 24 10" Congo 10 31" - - [10™ Portugal 70 09
[T A [(155,3000(93.0) (256) (80.0) (35,700) (79.3) (7,500) (97.4)
7] & 11,700 70 64 200 9300 207 200 26
Z A | 167,000 100.0 320 100.0 45000 100.0 7,700 100.0

: Data: Based on Ore Reserves of Mineral Commodity Summaries 1998, USGS.
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X 4 HNA Fo va53E] W 10949 37 A%

o vl F (Bauxite)* Potash(K0)* 1334 (Phosphate)*x*
=9 =7t WAF % [&d @A uRE % &9 AW 9AF %

(10°M/T) (10°M/T) (10°M/T)

1*  Australia 7900 282 1*" Canada 4400 524 1* Morocco 21,000 636
2" Guinea 5900 211 | 2™ Russia 1,800 214 2" US.A. 4400 133
3 Brazil 2900 104 | 39 Belarus 800 95 3 S.Africa 2500 76
4" China 2,000 7.1 4" Germany 720 86 4™ Russia 1,000 3.0
5" Jamaica 2,000 71 5™ China 320 3.8 5" Jordan 570 1.7
6" India 1,200 43 | 6™ USA. 70 0.8 6" Brazil 370 1.1
7" Guyana 900 32 | 7" Brazil 50 06 7" Tunisia 270 08
8"  Suriname 600 2.1 8" Israel 42 05 8" China 210 06
9" Venezuela 350 13 9" Jordan 42 0.5 9™ Israel 180 05
10" Russia 200 0.7 [10™ Ukraine 25 03 [10™ Sengal 160 05
(= A (23560) (84.1) (8,289) (98.7) (30,340) (91.9)
7] Et 4440 159 710 1.3 2660 81
% A 28000 100.0 8400  100.0 33,000 100.0

Data: Based on Ore Reserves(*) and/cr Ore Reserve Bases(**) of Mineral Commodity Summaries

1998, USGS.

X5 AA F8 UL A= 1094 37 4%
A 7FA( .

2 - (Petroleum)* il Las(}jatural A1 & (Coal)** E & (Thorium)***

&9 w7k WAR % |9 w48 3T % (&9 Y 43T % e 2P 4 %
(10%0b1) (10°.1t%) (10°M/T) 10°M/T)

1™ Saudi Ar 259200 252 1™ Russia 1,700,000 322 | 1™ USA 246643 251 || 1" Australia 300 250
2 Kuwait 94000 91 [ 2™ Iran 812300 154 2™ Russia 157,010 160 | 2™ India 290 24.2
39 Abu Dhabi 92200 9.0 || 3 Qatar 393830 75| 3@ China 114500 116 | 3 Norway 170 142
4™ Tran 89700 87| 4™ Saudi Ar 213300 40 | 4™ Australia 90,400 92 | 4" USA 160 13.3
5" Venezuela 76862 75| 5" Abu Dhabi 196,100 3.7| 5" India 74733 76 | 5" Canada 100 83
6" Russia 48573 4.7 || 6™ USA 167406 32 || 6" Germany 67,300 63| 6™ S.Africa 3% 29
7™ Libya 29500 29 | 7" Algeria 159700 30 || 7" S.Africa 55333 56 | 7" Brazil 16 13
8" Mexico 28260 28| 8" Venezuela 146800 2.8 || 8" Taiwan 34000 35| 8" Malaysia 45 04
9™ China 24000 23| 9™ Nigeria 124000 24| 9™ Serbia 16472 17| 9™ - - -
10™ Nigeria 22599 22 [10™ Iraq 109800 2.1 [10™ Poland 14309 15[10™ - - -
(= ) (764,795) (74.4) (4,023,236)(76.2) (870,700) (835) (1,0755)(89.6)
71 & 263,663 256 1255248 238 113511 115 124500 10.4
£ A 1,028,457 100.0 5278484 100.0 984211 100.0 1,200,000 100.0

USGS.

Data: * ; Oil & Gas Journal(2001),

*x . WEC(1998),
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(Hewett, 1929; Skinner, 1977)
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21421 AT 2] 9

ERIES

o

X6 AA Fa B 7Y beds1997d 7€)

Mineral World Total World Annual Workable
Commodities Ore Reserves(M/T) | Production(M/T) (Year)

Ag (Silver) 280,000 15300 |  18< (20)*
Sb (Antimony) 2,400,000 124,000 | 19< (90)*
Au (Gold) 45,000 2,300 | 20< (35)*
Pb (Lead) 65,000 x 10° 2,900 x 10° | 22< (26)%
Zn (Zinc) 190,000 x 10° 7,800 x 10° | 24< (25)«
S (Sulfur) 1,400,000 x 10° 54,000 x 10 26 >(22)*
Cu (Copper) 320,000 x 10° 11,300 x 10° 28< (41)*
Ta (Tantalum) 14,000 395 35
Ni (Nickel) 40,000,000 1,080,000 37< (76)*
Ba (Barite) 170,000 x 10° 4600 x 10° | 37<(185)*
Mo (Molybdenum) 5,500,000 131,000 42< (56)*
W (Tungsten) 2,100,000 32,000 | 66< (70)%
CaF: (Fluorspar) 371,000 x 10° 4,110 x 10°]  90< (96)=
Mn (Manganese) 680,000 x 10° 7500 x 10°]  91<(114)*
Co (Cobalt) 4,000,000 27,000 | 148<(150)*
Fe (Iron) 167,000,000 x 10° 1,030,000 x 10°| 162>(101)*
P (Phosphate) 33,000,000 x 10° 136,000 x 10° | 243> (98)=
Bauxite 28,000,000 x 10° 115000 x 10° | 244>(238)x
Cr (Chromium) 3,600,000 x 10° 12,000 x 10° | 300<(376)*
K20 (Potash) 8,400,000 x 10° 23,500 x 10° | 358>(346)*
Mg (Magnesium) 2,500,000 x 10’ 2,640 x 10° | 947>(467)*

* Data : Mineral Commodity Summaries 1998, USGS.
(77)* : Workable year in 1985.
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YEAR
29 3 1 AR Qo] 3 Darmstadter(1986)¢ <12
SOLFUS(Solar and fusion) has yet to be achieved.

a8 38 AA oux AFAY X ztdel thE vHE Darmstadter(1986)7}
JZe A Amolth APAYT ABHAS T ol g9 AW A HaFAA
2o

A gel Ao HAl ol HolM Ao daRod, Hdrtse dAdRE o}
9 A=AE glod grlex mgdE obae uEle] SOLFUS (solar and
fusion energy?)”7} 7N&sojof & 011‘42] Aol

Skinner(1989)= o}z vjEA} FEAAL HEILe] =¥ oA FIHHR 2R=8=]
AR 7 o] &3t U= ﬁmo‘ii% 2147) BodlE 58 AoFZ oS3 3
i} oam g K AskE #HAA 2047 F AU dezA A THEZHEEH

3 ABAHWAE AHFFL A
2u® qyx F%e 4 x 100 F(oule) ©
dzk Me 22 B 2H54e w Y E v g 3
Fo|H o= Q1919 137 12‘:‘}"'“(barrel) AE-SHAE
d Uox oA Folth olgh o] Aol A AFrE Azt avde AUA &
dAd

32
&
o

29 40l 1860dol M RE 108597 A ATty FoR fdHE Co2el ¥¥
TABAY. A4 23 WAAE 1 gol musdoy, 1 FRE FA /e,
tojol = A7k 500 Eol @1 Ytk oAt FEAUY HHE ARY Wt ohy
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