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SUMMARY 

In Asia copper mineral i zat ion appears to have a strong affinity with volcanic 
activity as most of the deposits are associated with the Paoifio and Indian Oooan 
Fire Belts.    Except for a few scattered doposits in India tnaro is a completo lack 
of ooppor along tho Asiatic main coasts. 

Among the Asian oountries, Japan's produotion and consumption of ooppor is the 
highest.    Its mine output however lags far behind the smelter output and the oountry 
has to depend on imported oonoantratos mostly from the Philippines.    Intensivo geo- 
ohemioal and   goophysioal prospecting is being don« to explore new deposits and tho 
Kuroko oro whioh has brought a boom to tho Japanes« ooppor industry is an example 
of such sustained efforts.    Japan is also actively participating in developing mines 
in other oountries.    Its smelting and refining capacity with the expansion programmes 
in hand appear to be onough to oator for its prosont dornend.   The technical know-how 
in Japan is well developed and sho can independently put up copper mines, concen- 
trators, ssteltors end refinorios efficiently.    The recent Onahoma ooppor plant was 
oreotod during a very short period of fiftoen months and is an example of Japan»« 
teohnioal ability. 

In Taiwan there is only one working mine whioh, although primarily working for 
gold, produoos some ooppor ooncentrate whioh is exported to Japan for smelting. 
Natural resources in tho oountry aro not adequate. 

The oopper deposits in tho Philippines lie directly in the Fire Belt and are 
characterised by wide distribution of ooppor minerals.    There are several minos and 
concentrators in tho oountry and some of those are planning to raise their output 
substantially«    The oountry has great potential for stopping up its mine produotion 
and oan also put up smaltir^ and refining facilities. 

In Indonesia, although copper is extensively distributed, unfavourable conditions 
have prevented development and no working minos exist at present.    Like the Philippines, 
Indonesia also hr,s a potentini for p. coppor industry nnd it should bo dovelopod. 

In Korea, a few deposits exist, some of whioh have high-grado oopper ore and it 
is likely that more deposits may be uetooted in future.    Tho produotion of ooppor ore 
inoreased approoiably in 1965 and the entire mine output is now boing processed by 
the state-owned Changhang smelter. 

There are a few oopper doposits in Thailand, but none is boing worked at present. 
Ooourrenoes of oopper have been reported in several localities in Burma, but none has 
been found to be of muoh eoonomic importance except the Bawdwin and Monywin deposits. 
Tho possibility of proving new workable doposits by detailed exploration however 
oannot be ruled out.   Ceylon, Malaysia and Pakistan do not have any important oopper 
doposits, except some indioations of oopper mineralisation in the Raskoh range 
in Pakistan. 

In India, the present produotion of oopper is of the order of 9«50° tons per year. 
Several Mffcable deposits have been proved in the oountry and attempts are being «ade 
to develas; these with foreign collaboration.   Some of tho important projects in hand 
are - the Ihetri Copper Project, Agnigundala Copper Project, Rakha Copper Projeot, 
and the Indian Ceppar Corporation's Flash Smelter Projeot.   A programme for extensive 
exploration of the oountry has been taken in hand and is being actively pursued by 
the Oovenaaent.   A produotion of 70,COO tons of oopper per yoar has been planned 
by 1973.    It has also been proposed that after 1973 a group of mines oapable of 

MUÉ riÉü 
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produeinf 40,000 tona of ooppor per yw will bo developed every alternate ;MT till 
tho production of about 300,000 tont of ooppor por year, whioh is the expected c 
w^tioB by *»•* ti««f la reached.   In Nepal there or« a fot« old workings wMoh 
deeerve detailed exploration. 

It la concluded that the ooneuaption of ooppor in isla i« bound to inoraste with 
th« rlao in livin« atandarda of the vaat population inhabiting thia continent. 
Problena auch M politioal control of land within which th« minorala lio, raiaiaf of 
oapital and pooling of toohnioal know-how require propar thinking and peraeverenee. 
Th« United Nation« Industrial Dovolopmont Organisation with th« amistónos oí differ- 
ent govermonts oan play an important rol« in tooklinf th««« problema and oan «loo 
aotively participate in th« development of the ooppor industry in Asia, whioh, it 
oan U «aid, haa too potential for increasing the output of ooppor cad has ala© 
enough soope for ita consumption. 



IB/HG.12/6 
Page 5 

latroduotioa 

x. oonn mmnwnm » is ABLUí mo* 
Japaa 
Talma 
Tao Fhilippiaoa 
Iml?ntti» 
foro* 
Thallaad 

Oayloa, Malaysia and Pakittaa 
Iadl& 

Indian Coppor Corpora*lea 
Hafcna and Booo-elihoowu' block 
Khotrl oopper project 
Bariba eoppar bait 
¿¿alfimdala load ooppor bolt 

Chitraâurf» Coppor Coapaay 
aal/adi deposito 
Ifladhnl depositi 
turre? aad ucplcrntioa 
Slatta Kiaia* Corporati« 
Dloousaloa aad future plana 

•opal 

XX. 

10 
10 
11 
11 
12 
12 
12 
12 
13 
14 
14 
15 
15 
15 
16 
16 
16 
16 
IT 
1? 
16 

18 

I. plan» Of Fhilippla» 

of ladustrUl roquiroaeat« 
for 19T5 

of ooppor la 

Ooppor prodaotloa la Iadla - prcjoot« ia baad 

11 

13 

It 

•-• -"•-•" - "     • '-- -"-^--a»-      3"J-**1'    •*-   • "--"•»' *--«»*—   JJfcMtJMd^t; 



ir/Vo.12/6 
P**«6 

tones 1.   Ceppar minea of Japan 

2. Copper nino« of Philippine« 

3. Tablait 

1*      Mino production of copper in ASíA 
2. fteeltor production of copper in Aal a 
3. Production of refined copper in ¿aia 
4. Conaunption of refined ooppor in ¿aia 
5. Copper availability 1960-1966 
6. Phaeod prosarne of inveatnent for the additional 

production of 100,000 tono of copear par year 
by 1961 • * 

AHMX 4.   Fifureti 

I 
XX 

XXX 
I? 
f 
fi 
•II 
nxi 
IX 
x 
XI 
XIX 

XIII 

XIV 
XV 

m 
xni 

The Fire B«lt*a ooppor dopo al ta 
Copper production and oonauaption in tan yeari 
in Japan 
Conaunption by ond uee in ten yeara in Japan 
Xurako oroa 
Copper anoItera and key ainea in Japan 
Copper depo ai te in Taiwan (Formo aa) 
Copper dapoaite in the Philippine a 
Copper dopo ai ta in Indonoaia 
Copper depo aita in Korea 
Copper deposite in Thailand 
Copper dopo ai ta in Weit Pakistan 
Map of India ahowinc prominent ocourencee of 
oopper or& 
Indie»a percenta^e-wiee inporta of non-ferrotta 
notala (includine aoraie) and minor notala durin? 
19«4 and 1965 
Kap of e part of Snalbhtm ahovlnr I.C.C. ooncoaaiona 
Kap of Indir, ahovinc aroae for racional survey and 
dotai lod exploration 
Areae to be ostplofod under operation hardrook 
Plan for ooppor 

1-2 

2 
3 
4 
5 
6 
7 

2 
3 

4 

I 
7 
8 
9 

10 
11 
12 
13 

14 

15 
16 

17 
18 



ID/"G.lC/6 

Introduction 

1. The por capita consumption of ooppor in Asia a« a whclo ii oxtromoly low 

ooraporod with tho industrially advanood countries of tho world -aid tho consumption 

in most of tho countrios of Asia outstrips thoir national resources.    Annex tables 

1 to 4 givo tho production and consumption of ooppor in Asia for tho last ton yoars. 

Sinoo most of tho Asian countries aro prosanti/ engaged in rapid industrialisation 

to raiso tho ir standard of living,   tho consumption of coppor in Asia is bound to 
incroaso. 

2. Tho consumption of ooppor in tho world has also boon increasing but thoro has 

boon sooo competition in its traditional fiold of usago fron aluminium and plastics 

during recant yoars.   Tho various substitutos might liait tho uso of ooppor to sooo 

extent but it can novor bo ontiroly roplacod by any other matorial.    ISxtonsivo ox- 

ploration for coppor minarais is imperativo and scientists and technologists must 

oombino to improvo itt   technology to an extent to maleo oommoroial oxtraction of 

ooppor from loan oros possiblo.    3orious efforts must thoroforo bo dirootod not only 

to establish more minas, minorai benoficiation plants, smelters and refineries in 

Asia but also for continued rosoaroh activity to inprovo tho technology of its 
production. 

3*   Man's familiarity with copper dates back about nine thousand years.    Not muoh 

is known, howovor, about the extraction of ooppor in antiquity as tho art of smelting 

used to bo secret and was handed over from one generation to another, but heaps of 

slag and old workings scattered at different placos all over tho world boar tostimony 

to tho faot that ooppor was oxtonsivoly known to tho earlier civilisations and was 

probably ono of tho first metale used by mankind.    Various smelting processes had 

developed from time to time such as the German ooppor smelting prooess, the ¡English 

ooppor sjMltinc process or tho Walsh prooess, Oerman-Inglish ooppor smelting proooss 

and tho Amorioan copper smelting proooss or the Pyrite smelting process. 

4.   Tho proooss of Baking ooppor matto in a furnaoe and converting it to blister 

coppor in a oonvortor by blowing air is tho proooss whioh has remained in vogue sinoo 

the last dso&do of the nineteenth oontury.   Tho development in tho technology of 

ooppor sxtrootion has been basod mainly on this prooess and some of tho rooont 

innovation« are tho use of oxygon in converters and revorberatory furnaces, flash 

smelting for matto production, mechanical punching of converters and the treatment 

of ooppor oomoontratos direotly in converters.    In this oonnexion tho rooont rosoaroh 

efforts of Vomer are noteworthy.    Tho Horcra proooss named after Vomer of Consino 

Riot into of Australia Ltd. is worthy of mention as it does away with batch processing 
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and conbino« seul ting, diaporead phase ra fining and alag conditioning and aottling 

in »aparata but communicating aactiona of a furnaco. Improvamonta havo alto boon 

nado in tho hydro-ootallurgical mothoda of coppor rocovory, and proaeuro laaching 

of conoontratoa by ammonia and sub8oquant reduction by hydrogen aoora to bo a eucco 

ful davolopnont. Sorao of thoco rocantly dovolopod procoseaa aro boing incorpcrotod 

in tho dovolopmont programmo of coppor induatry in Asia. 

I. C0PF3Ï DISTRIBUTION IM THH ¿SIA» 3SQI0N 

5« Coppor rainoralization appoara to havo a strong affinity with voloanic activity 

in ¿aia as moat of tho dapoaits aro aaaooiatod with tho Paoific and Indian Oooan Piro 

Boita aa ahown in Plato I. Tharo is alaoat complot* laek of ooppor along tho Aaiatio 

main coaatand thora aro a fow acattorod dopoaita in India. Tho Paoifio Piro Bolt 

ia oharaotorizad by muoh toctonio and volcanic activity and oxtrono faulting« It 

axtonda from Kamchatka-Kuriloo-Japanöao Islanda-Pormoaa-Philippinea to How Ouinoa 

and Piji Islanda. Tho ooppor dopoaita of Bornoo almoat lio on tho odgo of tho Piro 

Bolt. Potontion rosourcoa of ooppor alao oxiat in north woatorn Kow Ouinoa. It ia 

a raattor of groat ragrot that tho potontialitiaa of tho varioua dopoaita in thia 

area havo not yot boon fully oxplorod oithor booauao of thair inaoooaaibility or 

varioua othor conaidoration» not axoluding political roaaona. 

6. An effort haa boon mado in tho following pagoa to roviow tho oxiating induatry 

and futuro dovolopmont plana of varioua oountriaa. 

Japan 

7. Although tho hiatory of ooppor mining in Japan datoa back to tho Bromo Ago, tho 

foundationa for a modern induatry woro laid oarly in tha nineteenth century, and it 

ha8 mado groat atridoa in rooont yoara omorging aa an important factor in tha oountry»a 

oeonomy and alao influencing tho world supply and doraand of coppor. Tho output of 

coppor in Japan ia continually oxpanding aa ahown in tablo 3. Tho production of 

oloctrolytio coppor incroaaod throo-fold during tho laat ton yoara. It mark* ono of 

tha highost ratoa of growth in tho world and ia a tributo to tho Japanoao induatry* 

During tho sano poriod, tho conaumption of ooppor alao incroaaod proportionately and 

outatrippod tho indigonoua production aa ahown in figurea II and III. It ia anticipated 

that ita ooppor conaumption of 196*7 will bo at loaat 500,000 tona againet a production 

of 400,000. Out of thia production about ono third is oxpootod from donoatio ainoa 

and tho roat from imported concontratoa. Doapito aorioua competition from aluainiu«, 

tho conaumption of coppor ia oxpoctod to riso during tho noxt fivo yoara aa tho 



ID/î-'O 12/C 

Japanoso industrias aro still expanding. Tho relativo utilization of ceppar in 

various industrio« is shown in figuro III. Dospita incroaso of consumption of ooppor 

in Japan, its por capita consumption of about 5 kg/yoar is otill lower than that of 

Surcpo or Amori ca. 

8. Tho Japanoso coppor doposits do not show any particular affinity with the host 

rocks. Tho principal ooppor doposits of Japan can howovor bo classified act boddod 

cupriforous pyrito doposits, fissuro voins, replacement doposits, stockwork deposits 

and pyroootasomatio doposits. Of thoso, tho boddod cupriforous pyritic dopooits and 

fissuro voin doposits aro tho most important. Tho coppor voin ¿oposite occur oxton- 

sivoly in ignoous and sedimentary rooks of various geological agos in Japan. A short 

dosoription of loading ooppor producors appoars in Annox i and tho ir geographical 

distribution is given in figuro V. Phillipinoa and Canada supply tho bulk of concon- 

tratos now sDoltod in Japan. 

9. In ordor to bridge tho gulf botwoon indigenous mino production and consumption 

of ooppor, Japan is carrying out intensivo goochoraical and guophysienl prospecting 

by mobili line tho rosouroos of tho Oovornnent and thoso of privato ontorpriso. An 

oxanplo of tho sucooss of integrated prospecting is tho discovory of tho "Kuroko" 

oros (figuro IV) where exploration programmo startod ovor six yaars ago has indioatod 

tho total oro rosorvos as 50 million tons assaying 1.7$ Cu, 1% Pb and 4j6 Zn with «omo 

gold and silver. Thoy occur in irrogular massos in shalo, groon tuff broccia and othor 

pyro-ohlastic sediments. Quito rich doposits havo also boon found in Innor North- 

east Japan and tho southwestern part of Hokkaido« 

10. Tho total rocovorablo oro rosorvos in 1965 in tonas of coppor stood at 1,585,000 

tons (World Mining April 19671 p.45). This ovon at tho I966 rato of mino production 

would last only for about fourtoon y oars. Exploration and proving of now doposits io 

going on and although tho rata of mino output is increasing it is oxpootod that tho 

oro rosorvos will bo maintained for at loost ton yoars oporation at any timo during 

tho noxt fifty yoars or so. It is doubtful if Japan's mino production will ovor bo 

sufficient to moot tho growing domond of ooppor. Japan, thoroforo, has to dopond on 

inports of olthor coppor or its oonoontratas. In ordor to maintain continuous supply 

of oonoontratos, Japan is actively participating through making substantial monetary 

investments in developing nines cf othor oountries. In this oonnoxion it can bo 

nontioned that investigations ore being nado to dovolop ooppor mines in Host Irian, 

Chile and Soviet Union»s Giant Uaokon doposits noar lake Baikal in 3ibpria. 

11. Japan'« lsodsrship in ooppor tochnology can bo demonstrated by tho foot that tho 

Onahama ooppor plant was orootod and coosiissionod in a rooord period of fifteen months) 
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which it a rooarkable aohiovenont*    The refining oporationa wore ttarted la April 

1965 and tho toolting operation» in Juna 1965«   Thj protoni capacity it 3,000 tost 

of olootrolytio ocppor por nonth, out of which 1,000 tont it fro« »crap.    It hat boon 

planned to doubl« tho snoltor capacity and quadruplo tho refining capacity.    It oaa 

bo taid that Japan hat onouçh suo It ine ?ja(i ru fining capacity to oator for itt protont 

demand of coppor.   Tho ainos aro, h ovo vor, showing sign« of doplotion and intontivo 

offortt aro to bo continued to dovolop now propertiet* 

Taiwan 

12. Tho maaber of ceppar dopotita shown in fifsm VI in Taiwan aro neatly unwcrkablo. 

At protont only ono nino at Chio-Ojorv-Shin it boing worked by tho Oovornoont and it 

produoing 31,000 tont of oro por nonth.   Difforont prooottot aro utod to troat tho 

oro dopending on tho coppor and gold oontontsf    tho ono with 0.7 - 0.8 por oont 

coppor it troatod by differential flotation to obtain ooppor oonoontrato of I5 por oont 

coppor content, whereat tho auroeuporiforous pyrito oro it subjected to oyanidation 

after differential flotation*   The ooppor oonoontratot and ooppor are thippod to 

Japan for taalting and refining and tho finished product it reooivod bock for local 

eontunptlon«   About 500 to 600 ton« of ooppor aro recovered annually fron tho nine 

water which eorriet dittolvod ooppor eulphato*   During 1966 the nino production wat 

2,400 tont of ooppor*    It appoara that Taiwan doot not havo enough natural resource« 

for eatabliahlng ooppor ninos, anoltor and rofineriot on a lore» aoalo. 

Tho Philippinot 

XI, At in Japan, the copper dopotita of tho Philippinot are not roatrioted to an/ 

particular type of hott rock and lie directly in tho Fire Belt*   They are oharaoter» 

ited by wide distribution of ooppor ninerala.   Their geological dittributlon it 

ahown in fifuro Til. Tho ooppor industry aufforod heavily during the Second World 

war but today oocupiot tm inportant plaoe in tho general eoononj of the oountry, bainf 

next only to that of iron«   The total oinot production of approximtoly 70,000 tons 

of ooppor in the form of oontentratoa is noatly exported to Japan«   It appoara that 

tho Oovaransnt it keen to develop ooppor nnaufaoturinc faoilltioo in the oowntry end 

Mindanao Islanda say be tao first to havo a ooppor plant*   The différant slalng 

oofaponiet have been shortly doaoribod in Ames 2* 
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plana of sono Phlllnnim connanioa 

Atl&a Conaolidatod Miniar amd 
Dovolopooat Corp« 

Philox Mlnin*: Coopany 

¡ìarindAjuo Minine and 
Industriai Corp. 

Marooppor Mining Corp. 

Prosont 

15,000 t.p.d. 

-:,ooo   " 

6.500    • 

Btoanalon 
piano 

21,000 (1968) 

6,000 (1968) 

8,000 (conpluto) 
20,000 t.p.d. 

IL In addition to thoao ojcpanaion plann tho Bonguoct Conaolidatod Inc. has provod 

a roeonro of 12 nilliun tons of 0.655É ooppor er* at Konnon and io planning to nill 

1,500 tona par day by tho and of I968.    Baguio Gold Minine: Company in joint vonturo 

with Ouggonhola Exploration Company Ino. is oxploring its Santo Nine property with 
onoouroging raaulta. 

15. It oan bo »aid that tho PhilippinoB havo tho potential to doublo or avon troblo 

thoir ooppor production nina« Surine tho noxt doeado and oan alio probably sot up a 

fon sooltors and rofiaerioB which could cator to tho loco.1 doraand of ooppor.   It ie 

intorooting te nota that among many ooppor booring island« of tho Philippics at 

loaat oao of thon boor« its naoo aftor ooppori   Tunbagal (dorivod from Sanskrit word 
•Taaba» for ooppor). 

Indonaala 

16. Tho ooppor doposits of Indonesia aro shown in figuri. VIII, which .»Ino mrkr- «10 

assooiatod minorala.   Although ooppor lo estensivo^ distributod, unfavourable 

ooaditiona haw prowomtad thoir dovolopmont and no working nino oxicts at prosit, 

îfgvartholoaa, ooppor was produood la tho paot mostly aa a by-produot in tho proooswing 

of gold.    Indonesia has a groat potential for ooppor Pining and tho woll-taown 

Aopoaita *t Brtaatrr, ie Host Irian aro noon* th« binent ceppar dopoatta in 
Aaia. 

Korqa 

17« Although Korea possesso« rioh minorai woalth, ospoeially gold and tuncston, only 

a faw ooppor deposita havo boon found in that oountry aa shown in fi/!*ra n. Sooo cf 

thoso deposits haro produood high-grodo oroa and it ie quito lücoly that moro woranblo 

ooppor dapoaita may ba found la this oountry in futuro.   Tho production of ooppor or« 

lacrooaod sharply from 12,000 toma in 15*4 to 22,000 tona in I965, but remino* 
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stoady at 21,100 tona in 1966.    Exporto cf concentrata coasod alno3t complatoly from 

1965 and tho ontiro output is being procossod by the stato ownod Changhang Gnoltor 

for tho production of oloctrclytic ccppor.    Durine I966 tho Tongshiro Motal Mining 

Company alao produced 900 tena vf electrolytic copper. 

Thailand 

18. Thoro aro a fow copper deposits in tho country as shown in figura X, but nono io 

being workod at prosent, S orno interest has rooontly boon shown in deposits along 

tho Mekong River and tho Mineral Roccurcos Department is oonaidoring a detailed 

survoy of these. 

Boma 

19. Ooourroneoa of oeppor have been reported fron several localities in Buina but 

nono has been found to bo of mich ^conciaie importance except the Bawdwin doposit 

which contains lead, zinc, silver, copper and nickel.    Tho deposits are being worked 

by the state-owned Pooplos Bawdwin Industry (forderly Buina Corporation).    A scali 

quantity of oopper is exported in the fona of natte, the metal oontont amounting to 

about 500 tons of copper por year.    Several million tons of low-grado lead-zinc oro 

havo boon proved noar the present workings and this may also contain some copper. 

The Potroloum and Mineral Dovolopmont Corporation, also a government undertaking, is 

working another raine at Monywi which produoos ore having up to 1,000 tonB of coppor 

per yoar.    The total present production thus amounts to only 1,500 tens per year. 

The possibility of proving new workable deposita by dotailed exploration, howovor, 
cannot be ruled out. 

Ceylon. Malaysia and Pakistan 

20, Ho important deposit of oopper ie known in Ceylon, Malaysia or Pakistan«    Prelim» 

inary exploratory programme, however, his indicated tho possibilités of ooppor 

dopoaito in the Raskoh rango in Pakistan, shown in  figuro XI. 

India 

21, Although «molting of copper by primitive teohniquo« was widely practiced in 

Singhbhum copper belt of Bihar, tho Khetri Copper bolt of Rr.jastan, Oarhwal and Alnora 

districte cf ut tar Pradesh and a few districts of Andhra Pradesh, it was established 

as a modern industry only in 1913» whon Cape Copper Company started oporation« at 

Rakha. This company worked only for a few years and in I927 tho Indian Coppor 

Corporation waa sot up at Ohatsila, Figure XII shows tho prominent ocourronoos of 

copper in India. Dospite poor industrialization before Indopondenco (1947), tho 

donand fer oopper in India has always been hoavy because of ita extensivo u«o in tho 
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iwmfacturo of utensils.    Tha present dornend of copper in India is on tho ordor 

of 100,000 tont por yo».   Tha Planning CooniMion of tho country has estimated tho 

industrial roquiroaonts of copper in tho country by 1975 as indicated in tha follow- 
ing tablo. 

Table 2 

Itti of Industrial requirements Qf QOPQOI- in frflfta for jo/ft 

Elootrical industries 

Otnor industrias 

Misoellanoous uso« 

Production rosorvo 
ono raonth stook 

Requirement for repairs 
and maintananoa 

Inoreaso in inoonploto products 
Total 

122 ¿2Z¿ 
(in thousand tons) 

111.80 

89.66 

12.09 

19.00 

2.T2 

2.73 
33S.ÔO 

161.62 

119.11 

I6.84 

2^.00 

4.20 

2: 

22. Assumine that tho population would stand at 550 millions in 1975, tho jgr capita 

consumption will bo 0.62 kß/yoar. This is vory low compared to moro advanced 

oountrios and ovon allowinc for liberal substitution by cluainiua in tho oloctrical 

oobls and wiro industrias, it is quito likely that tho total consumption may oxoood 

330,000 tons by 1975. Allowing 30,000 tons of secondary ooppor production from 

scrap oto. it is oortain that at loost 300,000 tons of primary ooppor will bo required 

by 1975« Ana« tablo 5 gives tho production and iaport of ooppor sinoo I960 and 

flairs XIII oonporos tho inport of ooppor relative to other non-forrous metals. The 

oxieting industry, tho various important ooppor belts and tho projects in hand are 

desoribed in the next few pagos • 

23« The Indian Coppor Corporation, Ohatsila, on joys the monopoly of oopper produotion 

in India and its produotion of 9,500 tons per year is for behind tho country's ' 

requirements. It operates one producing mine at Mosabcni which inoludos what was 

previously known as Badia Xiao« The ooqpoay oorries out a planned annual programmo 

of ospitai and general davelopasat of tho nines and tries to maintain proved and 

fully dovolopod ore rosorvos approxioctoly ten yoars ahead of production. Two new 

prospects at Surda and Patbnrgm, whore exploratory niniivj has alroady bogun, are 

boiag doreloped and it is oxpootsd that those two nines alone with the main 

Koaaboni Minos will shortly hare a total output of 540,000 tons of or© at about 2jt 
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ooppor por yoar. In order to troat tho increased mino output tho oapaoity of tho 

existing ccnoontrator has alroady boon raisod to 1,500 tens por day and an auxiliary 

oonoantrator with an initial capacity of 400 tons por day is boing oreebod to treat 

tho Surda Mino oro. 

24. Tho ninoralization of Mosaboni oroe in tho 80-nilo long Singhbhum bolt consists 

mainly of chaloopyrito assooiatod with pyrito, pyrrhotito, pontalandito, quartz and 

occasionally apatito and nagnetito. An inportant foaturo of tho coppor doposits is 

that tho entire longth of tho coppor bearing ropion is not mineralized and tho 

various oro shoots aro soparatod by barron aroas. Flfur« XIV shows tho company's 

lo aso d aroa. 

25. Tho Indian Coppor Corporation has also tho distinction of installing tho first 

olootrolytic refinery in tho country in 1965«    Its installed capaoity is 8,400 tons 

of viro bars por yoar.    A nickol sulphate plant having tho oapaoity of 25O tons of 

niokol sulphato por yoar is boing oroctod to racovor a part of tho nickol in tho 

oro and is expected to bo ready by tho ond of noxt yoar.    Consideration is also 

being givon for sotting up plants for tho rooovery of soloniun.    Tho company is also 

a roc ting a flash smoltor to roplaco its old conventional smoltors and to boost its 

production to 16,500 tons por yoar of bliBtor coppor.    Tho flash smaltar will havo 

a 120-ton par day sulphuric acid plant tc rocovor sulphur from tho wasto gaso* and 

a fortilizor plant nay bo put up at a lator dato to utilizo this acid. 

RlssY "mfl Roao-SidhoBwar block 

26. This is a continuation of tho coppor bolt boing workod by tho Indian Coppor 

Corporation.   A reserve of about 96 million tons with an avorago grade of 1.25$ 

coppor has boon ostinatod in tho Roam-Tamapahar aroa down to a dopth of 6OO notros. 

Sxploratory mining has boon takan up by National Hinaral Development Corporation 

Ltd. and it is proposed to start milling in tho near future.    Concontratos having 

a mo tal contant of 3,500 tons por year will bo initially produood. 

Khotrl copper pro .tact 

27. This projoct was launohod in I96I by tho National Mineral Development Corporation 

Ltd., to exploit the Khotri Coppor Belt consisting of the Madhan Kudhan soot ion and 

tho Kolihan soction or tho contrai block.    Tho projoct has passed through many 

vicissitudes and progross is now boing made with FVonch collaboration.      Tho metal- 

lurgical oomplox including a concentrator, a flash smolting furnace, converter house 

and an electrolytic rofinery, is boing oroctod noar Singhana in tho district of 

Jhun jhunu.   An oro rooorvo of 78,490,000 tons with -in avorago grado of 1$6 ooppor 
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hM already been proved in the Madhan Kudhan section and ito mine is being opened. 

The or. al.o contain. 0.02 oz/ton of Au and 0.53 oz/ton of Ag. Production is asse.sed 

at 31,000 ton. of elaotrolytio oopper par yaar and i. axpectad to start by tha and 

of 1969. Whan full production is raaohad tha mine which will be raising 2.5 million 

ton. annually will baco«* one of tha largest underground minas in the world. The 

e.tiaat.. made in tha Kolihan .action indicata a reserva of 10,130,000 tons averaging 

2.2995 Cu, 0.032 oS/ton Au, 0.069 oz/ton Ag, 0.0165?S Ni and 0.0157# Co. The potential 

of tha two .actions together has been estimated to be enough for producing 100,000 

ton. of ooppar par year. Kh.tri will al.o have a chemical complex which will includa 

a .ulphuric aoid plant and a fertilizer plant. 

Dariba ooppar Wit 

28. Thi. bait located about 40 km southwest of Alwar i. 30 km in length and is 

pre..ntly being explored by the National Mineral Development Corporation. The 

proved and probable re.erve. are 284,000 tons, averaging 2.44$ Cu with an average 

width of .even metre, to a depth of 90 metro.. FWbility .tudy has been completed 

and the mine i. expected to go into production by 1970-71 at the rate of 1,500 ton. 
of ooppar per year. 

29. Thi. belt in Ountur district of Andhra Pradesh extende over a length of 30 km. 

Exploratory drilling carried out by the Geological Survey of India has indicated 

re.erve. of 683,000 ton. with an average grade of I.39S copper and 3,150,000 ton« 

averaging 7.# lead. Mineral i aat i on is in quartzite. and .ilioeous dolomite, and 

i. traceable intermittently over a width of 2,000 metre.. The main depo.it at 

Dhukonda ha« an average indicated grade of 2* copper over a length of 60O metre.. 

The potential of the belt is estimated to be about 20 million tons of ooppor ore 

averaging 1.8* oopper and I5 million ton. of lead ore averaging 7* lead. The belt 

i« being explored by Qeologioal Survey of India and the National Mineral Development 

Corporation i. at present working out a aoheme for undertaking amall-soale mining in 
this aroa. 

30. The belt is looated in South Aroot di.triot of Madras and extend, over a length 

of 22 loa. A strike length of 450 metre, of sulphide mineralisation aasooiated with 

neta-anartho.ites in whioh oopper, lead and sino are aasooiated together, ha. beam 

indicated. Reserve ore is estimated at 1,157,000 tons averaging 0.63* oopper, 

2* lead and 2.73* «inc. A team of Japanese experts have reoommonded the installation 

of a smelter at mamandur. 
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Chitradurga Cooper Company 

31. This company hae rocontly beon formed by the ìtyscre Government for exploiting 

the proved deposits in tho stato and to expedite the exploratory work being done 

by tho Department of Mining and Goology.    Exploratory work alroady oarriod rut haa 

indicated potentialities for tho deposit at Kalyadi (Hassan distriot) and at 

Ingladhal (Chitradurga district). 

Kalyadi doposits 

32. Tha region in tho neighbourhood of Kalyadi is modo up mainly of Peninsula gnosis. 

Tho surface mapping by tho Gocloblcal Survey of India and the drilling exploration 

oarriod rut by tha Stato Department of Minos and Goology hue indicated the exiatanoe 

of recorvos up to 10 million tons of oro with a poasiblo grade of Ò.7# copper work»d 

up to a depth of 50O foot.    Coneideration is being givon to dovelop the deposite 
by opon oast methods. 

Ingladhal dancéis 

33. Tho area forme tho sastorn odge cf tho Chitradurga aohiat belt in the archean 

oomplox of Hyaoro.    Tho drilling exploration »0 far oarriod out indicate» the 

existenoo of a mineralized belt carrying fairly good values of copper but givee the 

iroproaaion that the mineralization is confined to a nurabor of clcsaly spaoed shear 

zonas.    There does not appear to bo any cloarly rooognizable lode channel with well 

dofinod hanging and foot walls.    In viow cf this a cloeor system of drill holes hat 

boon planned.   The indicated extent cf tho Ingladhal deposit is about one million 

tons of ore with copper content averaging 2# Cu.   Development cf the mine has been 

takon in hand and a tino schedule which proposes to troat 250 tone of oro per day 

to produco concontratae by tho end of 1968 has boen drawn up and is being aotivoty 

pursuod by tho State Government. 

Survov and exploration 

34. Tho areas takon up for regional aurvoy have been marked on figure IV. Aerial 

goophynical surveys havo boon undertaken with United States assistanoe under a 

sonóme called "Operation hard rock" and tho areas to be covered are shown in 

figttr» JCfl. Plana are undar considoration for aerial geophysical eurvey» in ether 

parts of the country with assistance    from tho Union of Soviet Sooialiat Republics 

and sono other countrioo.    Those survoys will próvido onough data for fonaulatin* 

schémas for detailed exploration, proving, techno-eooneaic evaluation and eventual 
development of ooppor minos. 
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35. The company i. owned jointly by the Oovorn^at of SiVkin and Qovenaent of 

India and «m. properti.. near Rangpo in Sikki«.    The ore ro.erve. aro of the order 

of 500,000 ton«, obtaining about 1.4* Cu, X.% n and 3.2* Zn.    Mining and milling 

operation, have already .tarted and negotiation, are buing »ade to treat tho copper 

concentrate, at Indian Copper Corporation». «»Iter at Ohat.ila.    Zino and lead 
conoantrate will al.o bo treated in India. 

PUfflMion and future nl^ff 

36. A .tudy of the general eeono^, oxi.ting indu.try and expand«« plan, indicate. 

that there i. • good ea.o for .tepping up oopper production in India cuit, rapidly. 
The project, already in hand are indicated in the following table. 

Table ì 

COPPW Production in hulla - projet. iH ^ 

Indian Copper Corporation 
Xhetrl 

Madhan Kudhan 
Kolihan 

Barlba 

Chitradurga 
Sikkia 

Bhotang 
Dikohu 

Total 

16,500 

21,000 
10,000 

1,500 

20,000 

1,500 

800 
1.000 

72,300 

37, A production of 70,000 ton. cf oopper par yaar with an average ore «fad« of 

1.3* Cu will roquire ainiag of .bout 5 «illion ton. of ore per year.   The proved 
reeerv*. in %wlm of WVSfm oent0nt toU1 abeut x ^^ ioM ^ ^ inAictiUA 

WWM "• of ** °**** of 2 «"lion ten..   The Rational Minorai Develop«** 
Corporation ha. planne a pha.ed progra». for the productif of 250,000 ton. of 

ooppar par yaar by 1961.    Out of thi«, 70,000 ton. a. detailed above .hould be 
»vnilabl. by 1973. fi9m. mi glv„ th# ptottmm fop txplormUo|1 ^ tJtplolt4ltion 

•nd Aftan tabi. 6 give, th« program» of inv.ta.nt which aaount. to R..400 crore. 
* 1961.    It 1. expected that fron 1973 a group of uinou ^^^ cf pr9émùlÊ 

40,000 ton. of oopper per year will be developed evory alternate year until a pro- 
duction of about 300,000 ton. of copper j^r year i. reached. 
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Nepal 

38. At present thoro are no working coppor minos or work« in the country but numor- 

OUB old workings exist at Sidhikhani in Mechi Anchal, Baglun in Bhanlgiri Anchal, 

Wapta Khoni in Sogauntha Anchal and Bhut Khola in Oandaki Anchal. Those deposits 

aro said to contain from CM;' to 9^ copper (in case Oí' richly mineralized vein) and 

it appears worthwhile to explore there regions properly, although it iß understood 

that tonnage may not be vary large. 

II. CONCLUSIONS 

39- Most of the countriee in Acia aro still undordevoloped and as far ae the cop- 

por industry iß concerned, it can be said that with the «caption of Japan and to 

a certain extort the Philippines, India, Koraa .and Taiwan, barring tho Host Asian 

region which hae not boon included in thin study, thoro is no production of copper 

worth mentioning. With tho vast population of thic continent and tho dosiro to 

raise the standard of living of its people, the consumption of coppor, as stated 

earlier, is bound to incroaue. It is but proper that all people and particularly 

those in the mineral industry must think in terme of the entire human raco. Efforts 

should therefore be directed to explore the potontial regions in Asia as regarde 

coppor and to put up now plants for tho extraction of copper fro» ore. As it takes 

time to establish  copper-producing industry which consists of the stops of ex- 

ploration, proving of mineo and their development, boneficiation, smelting, refin- 

ing and finally fabrication, it is felt that the problom should be takon up on an 

emergency basis. Apart from oxtonsivo exploration for coppor minorai, tho scientistsf 

and technologists muet improvo the technology and methods for the economical ex- 

traction of copper from loan oros as much as possible. Sariou« efforts must there- 

fore be directed for conducting research work to meet thiB end. Problems such as 

political control of lands within which the minerals lie, raising of capital and 

pooling of tochnical know-how roquiros proper thinking and perseverance. The 

Unitod Nations Industrial Development Organization with tho assistance of various 

governments can play an important role in tackling thoso probloms and can alto 

actively participate in the development of the copper industry in Asia which, it 

can bo said, has tho potential for increasing the output of coppor and has enough 

scope for its consumption. 
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Copper mir»,» 0r ftp.» 

The mines aro .ituatod at Kosaka, Hanakoa, Yanahara, Karaauregawa, Akagaae, 

Akita, Iwate and Okayama.    Tho company run. two «aeltors equipped with electrolytic 

rofinin« faciliti«, at Kcaka and Okayama.    Tho Jto.aka Plant can treat 350 tone of 

concentrato per day producing 70 tons of bli.ter copper.    Tho refinery haB a capacity 

of 60 tons of electrolytic copper per day.    The Okayama plant produceß 30 tons of 

electrolytic copper per day.    Both the plant, arc equipped with facilitio. for re- 

covering .ulphuric acid a. a by-product.    The Ko.aka plant al.o produces electrolytic 

»ine and a United quantity of gold, silver, load, cadmium and bismuth as by-product.. 
Rocently the flaoh .melting procese has boon introduced in the plant. 

The nines now in operation are - A.hio (copper, gold and .ilver), Kune (copper 

and pyrite), Umori (copper and pyrite) and Ani (oopper, gold, silver and pyrite). 

The company», central «aolter, A.hio Smelting Plant receives concentrates from 

different mines and produces 3,000 tons per month of crude oopper.    The plant is 

equipped with the flash «nelting preoe.. and ha. facilities for producing .ulphuric 

acid.   Some metellio high purity ar.onio i. al.o produced as a by-product.    Ashio 

technician, have recently claimed improvement, over the Outokumpu technology and 

have agisted the Dowa Mining Company to incorporate this process in their smelter. 

»UluMahi »fatal Minlru, t¡nmm 

The oompany own. several oopper, lead and sine mine, some of them being 

Furntobo, Shinokawa, Osarisawa, Wadiiamorl, He«okura, Akenobe, Ikuno, Myoho and 

Kakioine.    Its oopper «Belter, are situated at Naoehima and Okozawa and the electro- 

lytic» refinery at Osaka.   Tho Machima and Okoeawa «aolter. have a rated annual 

capacity of 57,000 and 18,000 tons of bli.ter oopper respectively and tho Osaka 

refinery ha. a capacity of 64,000 ton. of electrolytic copper per year.   The company 

•ponrored and operate, the Onaha»a welter, the newe.t copper «aelter in Japan, which 

started refining operation, in April I965 and «nelting operation, in June 1965. 

The main producing mino having copper i. Motokura and other, are at projeot 

«tage.   The oompany's oopper «Miter at Hibi and the refinory at Takehara have 

annual oapaoitio. of 15,000 ton. of bli.ter oopper and 39,600 ton. of electrolytio 
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copper respectively. The- company is actively engaged in overseas exploration and 

prospecting in Australia, Canada, Peru, Chilo, The Philippine«, Thailand and •one 

African countries. It aleo owns Huaniala Kinos located near Lina in Peru. Although 

this mine ìB mainly for Zn and Pb it has a resorvo of 500,000 tons of % Cu as well. 

Vijppon lining Company 

The main copper mines arc Hanawa, Hitachi, Kanikito, Kawayana, Kohooie, 

Monoosawa, fclikawa, Ogoya, Ohya, Shirataki, Tahatnna, Jochici, Yoshimo and flhakanai. 

Its smelter and refinery at Sagnnoeoki havo annual capacitios of 66,000 tons of 

crude copper and 78,000 tone of electrolytic copper. Tho total mino production of 

copper in the form of concentrate wae 19,659 tons in I966. Its future production 

programme as given by tho company in torne of copper contont in conoontnvte is - 

(in \m) 
196t - 23,182 

1969 - 23,332  
1970 - 25,006 

1971 -     26,166 

1972 -     33,643 

Sttffiitoao Metal Mining Company 

The principal minos arc Bcsshi, Kitoai, Susari, Yaso and Yoiohi. Tho ooap&ny 

has ite own plants for smelting at Kyowomura, Niihama and Hitachi with refining 

faoilitiG8 at Niinann and Hitachi. The annual orudu copper capacities of the three 

smelters are - Kyowatnura 16,000 tone, Niihama 40,000 tons and Hitachi 54,000 ton». 

The annual electrolytic coppor capacitios of tho two refinorioe are Niihaca 69,600 

tona and Hitachi 44,400 tons. 

Toho Zinc Connnnv 

The company owne two nines and four rcfinorios «»inly for sino. Ita smolter 

and rofincry at Annaka has a capacity of producing 10,000 tona of eleotrolytio 

copper per yoar. 

Nittetso lining Company 

The company owns the Kamalshi mino which has a capacity of producing «bout 

150,000 tons of copper ore por month with a grade of approximately Q.9$> Cu. 

The company owns the Kiahu Bine whioh can produco up to 26,000 tona of copper 

oro por month containing 1.1$ Cu. 
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latto notai «"«if «fapy» 

The company owns the Ainai aine which can produco about 7,000 tot» of copper 
or« por month.   It alec own« a tacit or and refinery at Haehinoc, which ha« a 
oapacity of 4,000 tone of erode copper and 6,000 tont of electrolytic copper 
por year. 

(kino nine which can produo« 19,000 ton* of copper ore per month with a 
grade of 1.20% Cu it owned by thla company.    It alto own. a aaeltor ot Miyakc having 
a capacity of 18,000 ton« of oradt copper por year. 

^itai Hnlnff TTOTHIT 

The ooapany own« Tauonihata aia«, which had produced ooppor ore at an avorage 
monthly grado of 1.02£ Cu and nonthly prodaotlon of 13,500 tos» in 19c*5. 

The ooapany own« Oppc aine producine o oonbinod ore of Cu, Pb and 2fe.   The 
nonthly output in 1*65 «a« 21,000 ton. having 0.53* Cu, 1.25?C Fb and 3.32* ft». 

Yohota aine 1« owned by this oenpany.    The alno produced or« at an avorage 
nonthly rat« of 1,700 tea«, having 1.00* Cu, 0.9I* Pb and 4.02* &i in I965. 

ÉattaattÉianal mmMä .¿.**»^u 
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Coooor alno, of Tho PhiU^nff 

TI» Company's copper nine, and »ill are situated at Toledo in Cebu Island. 

The ore romaico, are of the order of 150 million toi», assaying 0.1% copper.    The 

production of ore in I965 was 5,002,094 tone, yielding 101,459 to.« of concentrate' 

containing 26,343 tone of copper, 22,737 ot«. of 6old and 137,596 ose. of .ilvor; 

338 ton. of copper in coment copper was aleo reoovored.    All ooncontrate. are 

•hipped to Mitsubishi Metal Uning Co. of Japan.   A ne»/ shaft ha« been eunk in the 

adjacent of Lupton aron and production fron thi. mine comenced in 1966 at the rato 
of about 2,000 tone per day. 

Lepante Consolidato* mmw n^nfW)T 

The company own« property at Lopanto in Suson Island.   Crushing and nil ling 

plant to treat 700,000 tons of ore por year has been installed and during 1965, 

488,470 short tons of oro was milled and 47,098 short tons of concontrate containing 

12,914 short tons of copper, 37,736 oss. of gold and 20,195 OíS. of silver was 
producod.    Ore resorves are of tho order of 6 million tons at 35É Cu. 

taUifl Consolidato* Kinln» C-p^ 

The oompany operates a few gold and copper mines.    The main mines are Lipwan, 

Contimi Lipwan and Curpan.    Tho total reserves have been estimated as 346,400 tons 

•t 1.76* Cu.   The operation of the company«, copper proportion is now done by 

rronUrss Geld Kines Ltd. of Ifeitod States,   During 1965 tho yield was 13,893 short 

tons milled, producing 1,796 short tons of oopper concentrato and 3,379 »hört tons 
of pyrtt. ooncentrato. 

IUI« »MM Cornanti«« 

»o oompany owns minos and mills at Nevada and Santo Tomas in Luson Island, 

fcring 1966 the mills treated 1,352,063 short tons of oro averaging O.658* copper 

M* produood 23,920 tmort tons of concentrate, containing 7,441 short tons of copper, 

28,743 oss. of gold ana 41,235 oss. of silver.   The magnetite mill which was starts« 

t« Xmrom 1966 treated 95,937 short tons of notation tailings producing 48,762 short 

tons of magnetite concentrate averaging 63.33* Fe during the period torch to 

December 1966.   As a by-product of the magnetite operation 334 short tons of copper 

reoovored.   The roservos aro ostinato« to bo 50 million tons of ore at 0.74* cu 
0.033 os./ton of gold. 
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Morinduquo Iron Min«« ¿gents having nine a at Bagno? (Sanar I».) and 8ipelay 

(Hsgwe I«,) with a total annual capacity of 10,000 tont of copper, Sacuir Mining 

Coop«»? having nines at Hopo (Srxiar IB.) with a capacity of 300 ton« of copper por 

yoar and Paooy Mining Conpony and Ihrcoppor Mning Corporation intending to open 

aine« at Karindwru© aro othor coopanioe in the copper mining field in the country. 

The coopany'e proaior gold producer Bengucst Consolidated Inc. hai developed its 

Balabac Kin« and is shipping 10,000 tons of copper ore avoraging 4.85 por cent 

oopper to Japan.    It also expects to ship 10,000 tons por nonth to the European mricot, 
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