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SUMNARY

In Asia coppor mineralization appears to have a strong affinity with volcanio
activity as most of the deposits are associatod with the Pacific and Indian Occan
Fire Felts. Exocept for a few scattored doposits in India thors is a completc lack
of coppor alorg tho Asiatic main ccasts.

Among the Asian oountries, Japan's production and consumption of ocopper is the
highest. Its mine cutput howevor lags far behind the smolter output and the country
has to depend on imported conoantratcs mostly from the Philippines. Intensivo go0-
chomioal and g oophysical prospecting is being done to explore new deposits and tho
Kuroko orc which has brought a boom to tho Japanese copper industry is an oxample
of such sustained efforts, Japan is alsc activcly participating in developing mines
in other ocountriecs. Its smolting and refining capacity with tho axpansion programmes
in hand appoar to be onough to cator for its prosont domand. The techniocal know-how
in Japan is well developod and sho can independently put up oopper mines, conoon-
trators, smelters and refinorios cfficiontly, The rccent Onahama copper plant was
orootod during a very short poriod of fiftoen months and is an examplc of Japan's
teohnical ability.

In Taiwan there is only one working minc which, although primarily working for
gold, produocs somo ooppor conoentrate which is exported to Japan for smelting.
Natural resources in thc country are not adequate.

The oopper deposits in tho Philippines lie directly in the Fire Belt and are
charaoterized by wide distribution of copper minerals. Thore are sevoral mines and
oonoentrators in the country and some of those are planning to raise their output
substantially. The ocountry has great potontial for stepping up its mine production
and oan also put up smolting and refining facilities,

In Indoneeia, although oopper is extensively distributod, unfevourable conditions
have provented develcpment and no working mines exist at present. Like the Philippines,
Indoncoin nlso hns a potential fer » coppor industry and it should bo developed.

In Korea, a fow doposits exist, some of whion have high-grade copper ore and it
is likely that more deposiis may be uctooted in future. Tho production of ocopper ore
inoreased approciably in 1965 and the entire mine output is now boing processed by
the stato-owned Changhang smeltecs.

Thore arc a foew copper doposits in Thailand, but nonc is being worked at present.
Ocourrences of ocopper have been reported in several loocalities in Burma, but none has
boen found to Ve of muoh eoconomio importance oxcept the Bawdwin and Monywin deposits,
The possibility of proving now workable doposits hy detailed exploration however
oannot be ruled out, Ceylon, Malaysia and Pakistan do not have any important copper
doposits, oxcept some indioations of copper mineralisation in the Raskoh range
in Pakistan.

In India, the present produotion of copper is of the order of 9,500 tons per year.
Several wapkable deporits have beon proved in the ocountry and attempts are being made
tc develsp these with foreign colleboration. Some of the important projects in hand
are - the Khetri Copper Project, Agnigundala Copper Project, Rakha Copper Project,
and the Indian Copper Cerporation's Flash Smelter Project. A programme for extensive
exploration of the country has beon taken in hand and is boing actively pursued by
the Jovermment. A production of 70,000 tons of copper por yoar has been planned
by 1973, It has aleo been proposed that after 1973 a group of mines oapable of
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producing 40,000 tons of coppor per year will do developed overy alternate year till
the production of about 300,000 tons of copper per yoar, whioh is the expected ocon=
sumption By that time, is roached. In Nepal there are a fow old workings which
descrve dotailed exploration.

It is concluded that the consuaption of coppor in Asie is bound to increase with
the rise in living standards of the vast population inhabiting this ocontinont.
Problems such as political control of land within which the minerals lie, raising of
cepital and pooling of toohnioal know-how require proper thinking and perseverence.
The United Nations Industrial Dovolopmont Organisation with the acsistance of differ-
ent governmonts oan play an important role in tackling these problems and can also
actively partioipate in the developmont of the oopper industry in asia, which, it
can be said, has the potential for increasing the output of oopper and has also

cnough scope for its oonsumption,
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Int cti

1l Tho por capita consumption of coppor in isia as a wholo is extromoly low
comparod with tho industrially advancod countrics of tho world and tho consumption

! in nost of tho countrios of Lisia outstrips thuir national rosourcos. .nnox tablos
1 to 4 givo thao production and consunption of coppor in Lsia for the last ton yoars,
3ince most of tho Asian countrius aro presontly ongaged in rapid industrialization
to raiso their standard of living, tho consumptica of copper in Asia is bound to
ineroaso,

2. Tho consumption of coppor imn tho world has alsc baon incroasing but thorc has
boon somo compatition in its traditional fiold of usage from aluminium and plastics
during rvcant yoars. Tho various substitutes might limit tho uso of coppor to soma
oxtont dut it can nover bo entiroly roplaced by any othor matorial. Txtunsivo ax~
ploration for copper minerals is imporative and sciontiste and tochnologists must
combino to improve 1tu. tochnology to an axtant to mako commorcial oxtraction of
copper from loan oros possidlo. Serious offorts must thorofors be directud not only
to ostablish more minos, minoral beneficiation plants, smoltors and rofinorios in
Asia but also for oontinuad resoarch activity to improvo tha tuchnology of its
production.

3o Man's familiarity with coppor datus back about nino thousand years. Not much

is known, howevar, about the oxtraction of oopper in antiquity as tho art of smolting
usoed to be socrot and was handed ovor from one genaration to another, but heaps of
slag and old workings scattorod at difforent placos all over the world bear tostimony
to tho faot that coppor was oxtonsivoly known to tho carlior civilisations and was
probably one of the first motalsc usod by mankind. Various smolting procossos had
,dovelopod from timo to time such as the Gorman coppor smolting proooss, tho Dnglish
coppor smalting procoss or tho Walsh proooss, GCorman-English coppor smolting proooss
and tho Amorican copper smolting procoss or the Pyritc smalting procass.

4o Tho prooess of making oopper matto in a furnace and convaerting it to blister
copper in a comvortor bty blowing air is tho proocss which has romained in vogue sinoe
tho last deocdo of the ninotoenth oantury. Tho dovelopment in tho tochnology of
copper extraction has boen basod mainly on this procoss and somoc of tho reoont
innovations are the usv of oxygen in convorters and reverboratory furnaces, flash
smolting for matte production, moochanical punching of convortors and tho troatmont

of copper oomoontrates directly in convortors. In this connoxion tho recont rosearch
offorts of Wormer aro notoworthy. Tha Worora process named after Wornor of Comsinc
Riotinto of Australia Ltd. is worthy of mention as it does away with batch procossing
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and combinos smalting, disporsod phase rofining and slag conditioning and sottling

in soparato but ccmmunicating soctions of a furnace. Improvements have also boon
made in the hydro-motallurgical mothods of coppor rocovery, nd pressurc leaching

of concontrates by ammonia and subsoquont roduction by hydrogon scom to be a succose~
ful devolopment. Somo of thosa recontly dovalopoed procossss arc being incorporated
in tho dovolopmont programme of coppor industry in Asia,

I. COPFZR DIST ICN IN THD ASIAN ROGION

5¢ Coppor mincralization appears to have a strong affinity with volcanic activity

in .eio 28 most of tho deposits are assoeintod with tho Pacific and Indian Ocoan Pire
Bolts as shown in Plats I. Thero is almost complote lack of coppor along the Asiatic

main coast and thore are a fow scattorod depesits in Indin. Tho Pacific Firo Bolt

is charactorized by much tactonic ~nd volecanic activity and oxtrome faulting, It

axtonds from Kamchatka~Kurilos-Japancse Islands=Formosa~Philippines to Now Ouinoa

and M ji Islands, Tho copper dopesits of Bornao almost lio on the adgo of thao Pire

Bolt, Potontion resources of coppor also oxist in north wostorm Now Ouinoa. It is

a mattor of groat rogrot that the potontialitios of tho various doposits in this

aroa have not yot buon fully oxplored cithor bocauso of their inacoossibility or |
various othor considourations not sxcluding political roasonse. {

6. L4n offort has boon mado in the following pages to roviow the oxisting industry ‘
and future daovolopmont plans of various countrias.

Japen

Te Although the history of copper mining in Japan datos back to the Broase Age, the
foundations for a modorn industry wore laid early in tho ninotoonth oentury, and it

hag mado groat strides in rocont yoars omorging as an important factor in the country's
oconomy and also influcencing th: world supply and domand of coppor. The output of
coppor in Japan is continually oxpanding as shown in table 3. The production of
oleetrolytio copper incrcased threo-fold during tho last ton yaars. It marks ome of
tho highost ratos of growth in tha world and is a tributo to tho Japanoge industry.
During the samo poriod, tho consumption of coppar also increased proportionately and
outstrippod tho indigonous production as shown in figures II and III. It is anticipated
that its coppor consumption of 1967 will bo at loast 500,000 tons agninst a produotion
of 400,000, Out of this production about one third is expeotod from domestic mines

and tho rost from imported concentratos., Despito sorious compotition from aluminium,
tho consumption of coppor is oxpoctod to risc during tho noxt fiwvo yoars as the
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Japanosc industrios aro still oxpanding. Tho rolative utilization of ccppor in
vorious industrios is shown in figuro III. Dospito increass of comsumption of coppor

in Japen, its por capitn consumption of about 5 kgfyoor is otill lower than that of
Zuropo or Amarica.

8¢ Tho Japanoso coppaer doposits de not show any particular affinity with tho host
rocks. Tha principal coppor doposits of Japan can howovor bo classifiod as bodded
oupriforous pyrito doposits, fissurc voins, replacumont doposits, stockwork dopopits
and pyrometasomatic doposits. Of thoso, tho boddod ouprifornus pyritic deposits and
fissuro voin doposits aro tho most important. Tho coppor voin doposite occur oxton=
sively in ignoous and sadimentory rooks of various goological agos in Japan, A short
desocription of loading coppor producors appoars in Annox 1 and thuir goographical

distribution is givon in figure V. Phillipinos and Canada supply the bulk of concon=
tratos now smoltod in Japan,.

9¢ 1n ordor to bridgo tho gulf botwoon indigonous mino production ond consumption

of copper, Japan is carrying out intensivo goochomical and guophysicnl prospecting

by mobilizing the resources of tho Govornnent and thoso of privats ontornrise. An
oxample of tho success of intograted prospucting is tha discovery of the "Kuroko"

oros (figure IV) whero oxploration progromnc started ovor six years azo has indicated
tho total ore rosorvos os 50 million tons assaying 1,77 Cu, 1% Pb and A% Zn with somo
¢cold and silvor. They ocour in irrogular massoe in shalo, groon tuff brocoia and other
pyro=chlastic sodimonts. Quitc rich deposite have also boon found in Innor North-

oeast Japan and the southwostern part of Hokkaido,

10, The total recovorablo orvy rosorvas in 1965 in torms of coppor stood at 1,585,000
tons (World Mining April 1967, pe45)s This ovon at tho 1966 ratc of mino production
would last only for about fourteen yoars. Hxploration and proving of now doposite is
going on and although the rats of mino output is inorcasing it is oxpooted that the
ore resorves will to maintained for at loast tom yoars oporation at any timo during
the noxt fifty yoars or so. It is doubtful if Japan'’s minc production will ovor be
sufficiont to meot tho growing domand of ocoppor, Japan, thorofore, has to dopond on
inports of oithor coppor or its oconocontratos., In order to meaintain continuous supply
of conoontratos, Japan is actively portioipating through making substantial monetary
invostmants in doveloping minos cf othor countries. In this oomnoxion it can be
nontioned that investigntions are boing mado to dovolop coppar mincs in Wost Irian,
Chilo and Soviet Union's Giant Udokan daposits noar laks Baikal in Siberia,

11. Japan'’s leadership in oopper tochmology cam bo domonstratod by the fact that the
Onahama ooppor plant was orcoted and commissionod in a rocord poriod of fiftoen months
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which is a romarknbls achiovemant. Tho rofiniag oporations wore started im April
1965 and tho mmolting oporatioms im Juno 1965, Tho prosent capacity is 5,000 tons
of clootrolytic ooppor por momth, out of which 1,000 tons is from scrap, It has doon
plannod to double the smoltor capacity and quadruple the refining capacity. It can
bo said that Japan has onouwch maclting and rofining capacity to cator for its prosont
demand of coppor. The minos are, howover, showing signs of doplotion and intonsive
offorts are to b continued $o dovolcp now properties,

Iabeg

12, The nunber of oopper doposits shown in figwo VI in Taiwan aro mostly umecrkablo.
At proscnt only one mino at Chin=Qun~8hin is boing worked Ly tho Govormmont and is
producing 33,000 tons of ore por month. Difforont procossos are used to troat the
ore doponding on the ooppar and gold oontonts; tho cno with 0.7 - 0.8 por occat
copper is troatod by differential flotation to obtain ocopper conocontrate of 1% por oomt
copper contant, whoroas tho aurocuporiforous pyrito oro is subjocted to gyanidation
after difforantial flotation. The copper conoomtrantos and coppor are shippod to
Japan for smelting and refining and tho finishod product is rocoivad bnok for local
consumption, A4bout 500 to 600 tons of copper arc recovered aanuslly from tho mine
wator which ocarries dissolvod ooppor sulphata, During 1966 the mino production was
2,400 tons of ocpper. It appoars thot Tajwan doos not havo onough matural rosourods
for astablishing oopper minos, smoltor and rofinorios on a larpe sonlo,

Ihe Philicoings

13, As in Japan, tho copper doposits of tho Philippinos are mot rostricted to any
partiocular type of host rook and 140 diroctly in tho Piro Bolt, Thay are character-
isod by wide distritutior. of coppor minerals. Thoir goclogionl distribution is

showm in figure VII. Tho oopper induetry suffored haavily during the Seoond World

War but todny cocupiss an important nlace in tho gumorel oocomomy of the country, beiag
naxt only to that of irome The total pinos production of approximatoly 70,000 tome
of ocoppor in tho form of oomoomtratos is mostly uxported to Japam. 1t appoars that
tho Govermment is koun ¢ dovelop coppor maufnoturiag froilitios in the country and
Mindanao Islands may be tho first $o havo a coppor plant. The difforeat miming
oonponies havo boen shortly doscrided ia Ammax 2. ‘
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Bxpangion plaps of gony Philipoino componjoy
Sompany Sapaoity S
Atlas Consolidatod Uinins and ‘
MION‘ Coxrpe 15.@ tepede 21.@ (1968)
Philox Minin: Compony 14000 w 6,000 (1963)
ilorinduquo Mining and
Industrial Corp. 6,500 " 8,000 (conpluto)
laroopper Mining Corp, - 20,000 t,.pede

11e In addition to thoso oxpansion plans tho Bonguoct Conmsolidatod Inc. hae proved

2 rosorvo of 12 million tons of 0,65% eoppor cre at Komnon and is rlanning ¢0 nill
| 1,500 tons por day by tho omd of 1968, B~yuio Gold Minin;s Company in joint vonturc
with Qugpenhoin Exploration Companmy Ine. is oxploring its Santo Ninc proporty with
onoouraging rosults,

15. It can ba eaid that tho Philippinos have tho potantial to doudle or aven treble
thoir coppur production minmos curing tho noxt docade and oan nlso probably sot up a
fon soolters and rofineries which ooculd cater $0 the local domand of eoppar. It i
intoresting to mote that among many ooppor booring islands of ths Philijpinos at
loast ono of thon boars its asnw after coppors Munmbagnl (dorivod from Sanskrit word
"Tanba? for eoppor).

dadopesis

16. The oopper doposits of Indomesia aro showm in figura VIII, which alro marke tho
ass00intod ninorals. Although ooppor is extonsivoly distributod, unfavourabiu
oconditions havo provomted thoir dowolopmant and no working minc oxicts at prosent.
Novertholoss, ooppor was produced in tho past nostly a8 2 hy=product in tho proocssing
of golde Indomesia has a groct potentinl for ooprar nining and tho woll-imown
doposite at Brisdery iz Weet Irian arv one the tiggent copper dopostts in

Southeast Asin,

Korea

17. Although Korea possessos rich minoral woalth, especially gold and tungston, only

a fow oopper doposits havo baom found in that oountry as showm in figure IX, Sono cf
thosa donosits hawe produocod high=grade cros aad it ic quito likoly that moro worknblo
Coppor deposites may be found im this ccuatry in future. Tho production of copper ore
incroased sharply from 12,000 tons in 1964 to 22,000 tons im 1965, but remincd
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stoady at 21,100 tons in 1966, Exports cf concontrato coasod alnost completoly from
1965 anc tho entiro output is boing procossed by the stato owned Changhang Smaltor
for tho production of sloctrolytic copper. During 1966 tho Tongshire Motal Mining
Conmpany also produced 900 tcns of oloctrolytic coppore

Thailand

18, Thore aro a fow coppoer Jdoposits in the country as shown in figure X, but nome io
boing workod st prosont. Somc intorost liie rocontly boon shown in doposits along
tho Mokong Rivur and tho Minoral Regcurcos Departmont is considoring o detailod
survoy of thosa.

19, Ocourroncaes of ccpper have boon raported from sovoral localitios in Burmc but
nono has boun found to bo of much »concmic importanco axcopt the Bawdwin doposit
which contains load, zinc, silvar, coppor and nickol. Tho deposits are boing worked
by tho state—ownsd Pooplos Bawdwin Industry (formerly Burma Corporation). . small
quantity of coppor is uxportod in the form of matta, tho motal contont amounting to
about 500 tons of copper por yoar. Severcl million tons of lowegrado load=zine ore
have boen proved near tho prosont werkings and this may ~lso ccntain some coppor.
The Potroluum and Minoral Dovolopmont Corporation, also a govormacnt undortaking, is
working anothor mino at Monywi which produces ore having up to 1,000 tons of copper
por yoar. The total prosont production thus amounts to only 1,500 tcns por yoar,
Tho possibility of provin; now workablo doposits by detailod oxploration, howovar,
caumot -bo ruled out,

Cuylo al: a L Pakigtc

20, No inportent doposit of coppor ie known in Coylon, Maloysia or Pakistan. Prolims
inary oxploratory progrommo, howover, hig indiocatod tho possibilitios of copper
doposits in tho Raskoh rango in Pokistan, shown in figure XI.

ializ |
21, Although smolting of copper by primitive tochniquos was widoly practiced in
Singhbhum coppor bult of Bihar, tho Khotri Copper belt of Rnjastan, Garhwal and Almora
districts of Uttar Pradesh and a fow disiricts of andhra Prodosh, it was ostablished
58 o modurn industry only in 1913, whon Cape Coppor Company startad operations at
Rakhine This company workod only for o fow ycare and in 1927 tho Indian Coppor

Corperation was set up ot Ghatsila, FPiguro XIIghows the prominont ccourronces of
copper in Indiae Dospito poor industridization bufors Indopondonco (1947), the
domand fer eopper in India has always boon heavy bocauss of its oxtonsive uso im the
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manufacture of utonsils. Tho prosont domand of copper in India is on tho ordor
of 100 000 toms por yoar. The Planning Compission of tho country has ostimatod tho

industricl roquiremonts of copper in the country by 1975 as indicatad in tha follow-
ing tablo,

iin thousand tomi

Elootrical industrios 111,80 161,62
Othor industrios 89066 119011
Niscellancous usos 12,09 16.84
Production rosorvo

onoe month stook : 19,00 21600
Roquiroment for ropairs

and maintonanco 2672

Inoroasc in incomploto products
Total !ﬂ 3'3'3'38

o Assuming that the population would stand at 550 millions in 1975, tho Ror oapitc
oconsumption will bo 0,62 kg/yoar. This is vory low comparad to moro advancod
countrios and ovon allowing for liberal substitution by cluminium in tho aloctrical
cable and wiro industrios, it is quito likoly that tho total consumption may oxeced

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

sorop oto, it is cortain that at locst 300,000 tons of primary copper will be roquired
by 1975, Amnex tablo 5 gives tho production and import of coppor sinco 1960 and
figure XIII compares the inport of coppor relative to othor non=forrous motals., The
oxisting industry, tho varicus important ooppor belts and tho projoots in hand are
desoribed in tho noxt few pagos.

dadian_Conper Corperation

23¢ Tho Indian Copper Corporation, Ghatsila, onjoys tho mamopoly of copper production
in India and its production of 9,500 tons por yoar is far bohind the country's
requirements. It cporatos omo producing mine at Mosabcni which inocludos what was
proviously kmowm os Badin MNino. Tho oompany ocarrios out o plannod annual programmo
of oapital and gunorel dsvolopment of tho minos and trios to maintain proved and
fully dewoloped ore rosorvos Spproximtolg ton yoars ahoad of production, Two new
prospects at Surda and Pathargors, whoro exploratory nining has alroady bogun, are
boing doveloped and it is oxpooted that thoso two minos along with the main

Nosaboni Minos will shortly have a total output of 540,000 toms of ore at about 2%
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coppar per yoar. In ordor to treoat tho incroasod mino output the capacity cf the
oxisting concontrator hos alroady boeon raisod to 1,500 tcns per day and an auxiliary
concantrator with an initial copacity of .J00 tons por day is boing orocted to treaat
tho Surda Mino oro.

24. Tho ninoraligation of Mosaboni oree in the 80-nmilc long Singhbhum belt consists
mainly of chalcopyrito associatod with pyrite, pyrrhotite, pontalandito, quartz and
cocasionally apatito and magnetito. .\n important foaturce of the coppor daposits is
that tho ontiro longth of the copper bearing rogion is not minoralized and the
various oro shoots arce soparated by barron areas. Mgure XIV shows the company's

loagod aroea.

25« The Indian Copper Corporation has also the distinction of installing tho first
oloctrolytic refinory in tho country in 1965. 1Its installod capacity is 8,400 tons
cf wire bars por yonre A nickel sulphate plant having the capacity of 250 tons of
niockel sulphato por yoar is boing oreetod to rocover a part of the nickol in the

ore and is oxpaotod to be roady Ly the end of noxt yoar, Consideration is also
boing givon for sotting up plants for tho recovery of selonium, Tho company is also
orocoting a flash smoltor tc roplaco its old conventional smeltors and to boost ite
production to 16,500 tons por yoar of blistor coppere Tho flash smoltor will have
a 120=ton por day sulphuric acid plant tc rocover sulphur from tho wasto gosos and
a fortilisor plant may be put up at a lator date to utilize this acid.

O dhogwar bLlock

26, This is o continuation of tho coppor bolt being worked by tho Indian Coppor
Corporation. /& roservo of about 98 million tons with an average grado of 1,259
coppoer has besn ostimatoud in the Roam-Tamapahar area down to a dopth of 600 motres.
Ixploratory mining has boon tckon up by National Mineral Developmont Corporation
Ltd. and it is proposod to start milling in the noar future. Concontratos having
a motal oontont of 3,500 tons por yoar will be initially producod.

co got

27, This projoct wos launchod in 1961 by tho National Minoral Developmont Corporation
Ltde, to oxploit tho Khotri Copper Bolt consisting of the Madhan Kudhan sootiom and
the Kolihan sootion or tho contral blocke The project has passod throuch many
vicissitudos and progross is now beine made with Fronch collaboratione The motale
lurcical oomplex inoluding o concontrator, a flagh smolting furnace, convertor house
and an oloctrolytic refinory, is being orected ncar Singchana in the distriot of

Jhun jhunue £An ore resorve of 78,490,000 tons with nn averago grode of 1% copper
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has already been proved in the Madhan Kudhan seotion and the mine is teing opened.

The ore also contains 0,02 oz/ton of Au and 0,53 oz/ton of Ag. Prnduction is assessed
at 31,000 tons of eleotrolytio oopper per Year and is expected to start by the end

of 1969, When full produotion is reached the mine whioh will be raising 2,5 million
tons annually will beoome one of the largest underground mines in the world, The
estimates made in the Kolihan seotion indicate a reserve of 10,130,000 tons averaging
2.2%% Cu, 0,032 oz/ton Au, 0,069 oz/ton Ag, 0.0165% Ni and 0.0157% Co. The potential
of the two seotions together has beon estimated to be enough for produoing '100,000
tons of oopper per year. Khetri will also have a ohemical complex. which will include
a sulphurio aoid plant and a fertiliger plant,

2agibe gopper belt

28, This belt located about 40 km southwest of Alwar is 30 lan in length and is
presently being explored by the National Mineral Development Corporation, The
proved and probable reserves are 284,000 tons, averaging 2.44% Cu with an average
width of seven metres to a depth of 90 metres. Feasibility atudy has been oompleted

and the mine is expeoted to go into production by 1970-71 at the rate of 1,500 tons
of oopper per year,

Aigindals lesd copper bolt

29, This belt in Cuntur distriot of Andhre Pradesh extends over a length of 30 km,
Exploratory drilling ocarried out by the Geologiocal Survey of India has indicated
reserves of 683,000 tons with an average grade of 1.5% oopper and 3,150,000 tons
averaging 7.6% lead. Mineraligation is in quartzites and siliceous dolomites and
is traceable intermittently over a width of 2,000 metres. The main deposit at
Dhukonda has an avorage indiocated grade of 2% ooppoer over a length of 600 metres.
The potential of the belt is estimatod to be about 20 million tone of coppor ore
averaging 1.8% oopper and 15 million tons of lead ore averaging 7% lead. The belt
is being explored by Geologioal Survey of India and the National Mineral Development

Corporetion is at present working out a soheme for undertaking small-scale mining in
this aroa,

Yamandur Delt

30, The belt is looated in South Arcot distriot of Madras and extends over a length
of 22 lm. A strike length of 450 metres of sulphide mineralisation assooiated with
meta~anarthosites in which oopper, lead and gino are asscoiated togother, has been
indicated. Reserve ore is estimated at 1,157,000 tons averaging 0.6 copper,

2f lead and 2.73% sinc, A team of Japanose experts have recommonded the installation
of a smelter at Mamandur,
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Chitra.durﬁ Coggar Comm

3l. This company has racontly beon formod by the Myscre Governmont for oxploiting
the proved deposits in tho statc and to expedite the exploratory work boing done
by tho Departmont of Mining and Goology. Exploratory work alroady carried cut has
irndicated potontialities for tie deposit at Kalyadi (Hassan distriot) and at
Ingladhal (Chitradurga district),

Kalyadi dopogite

32, Tho region in tho ncighbourhood of Kalyadi is mado up mainly of Pemninsula gnosis,
Tho surface mapping bty the Goclogical Survay of India and the drilling exploration
carricd ecut by the State Dapartment of Minos and Gaology has indicated the existance
of recervos up to 10 million tons of ere with a pogsible grade of 0.7% copper worked

up to a depth of 500 feot. Concideration is being givon te dovelop the deposits
by cpon ocast methods,

ingladhal doposits

33, The area forms the eastarn odge of the Chitradurga schist belt in the archean
complox cof lysoro, Tho drilling exploration so far ocarriod out indicatos the
oxistence ~f a mineralized belt carrying fairly goed values of copper but gives the
improssion that the mineralizatien is confinod to a numbor of clegaly spaced shear
zonese Thers does not appear to be any clearly rocognizable lode channel with well
defined hanging and foot walls, In viow ef this a closor system of drill holos has
boon planneds The indfcatoed oxtont of tho Ingladhal deposit is about one million
tons of ore with copper content averaging 2% Cu, Devolopment of the mine has boen
takon in hand and a timc schodulo which proposds to ircat 250 tons of oro per day

te produce concentrates by tho ond of 1968 has boen drawn up and is being aotively
pursued by the State Govornmmont,

§mox and e;g&o;at ; on

34+ Tho areas taken up for regional survoy have been marked on figuro XV. Aerial
goophysical survoys have beon undortaken with United Statoc asesistance under a
schome called "Operation hard reck” and the areas to be covered are shown in

figure XVI. Plans are undor consideration for aerial goophysical surveys in other

parts of tho country with assistanco from tho Unien of Seviet Socialist Republics

and some other countriec. Thoso surveye will provido onough data for formulating

echemas fer detailed cxploration, proving, techno-economic evaluation and eventual
developmont of ooppor minaes,
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Sikicim Ninine Corporstion |
35. The company is owned jointly by the Government of Sikkim and Governmont of |
India and owms properties nocar Rangpo in Sikkim. The ore roserves are of the order
©f 500,000 tons, containing about 1,47 Cuy 1.5% Pb and 3,24 Zn. Mining and milling
operations have already started and nogotiations are buing made to treat the copper
oonocuntratos at Indian Copper Corporation’s smolter at Chatsila. Zinc and load
concentrate will also bo troated in India,

Riagussion and future plans

36e A study of the goneral economy, oxisting industry and expansion plans indiocates
that thore is a §°04 caso for stopping up copper production in India quite rapidly.
The projects already in hand are indioated in the following table.

Iable 2

Sepper produgtion in India = orojects in haga

Indian Copper Corporation 16,500
Xhetri
¥adhan Kudhan 21,000
Kolihan 10,000
Daribe 1,500
Rakha 20,000
Chitradures , 1,500
8ikkin 500
Bhotang
Dikohu Jago0
Total 72,300

37. A production of 70,000 toas of COPpPer per year with an avorage oro geeds of
158 Cu will roquire mining of about 5 million tons of ore per year, The proved
Teserves in torms of oopper oontent total about 1 million tons and the indicated
Te04rves are of the order of 2 million tens. Tho National Ninoral Dovelopment
Corporation has planned a phased programme for the production of 250,000 tons of
OOPpeT per year by 1561, Out of this, 70,000 tons as detailod above should be
available bty 1973, Pigare XVII €ives the programme for exploration and exploitation
and Annox table 6 gives the programmo of investment which amounts to Rs.400 crores
by 1981, It is expected that from 1973 a group of mines capable of producing
40,000 tons of copper per yeoar will be doveloped overy altornate year until a pro-
duotion of about 300,000 tons of coppor per yoar is reached,
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Nepal

38. At present there are no working coppor mines or works in the country but numor—-
ous old workings oxist at Sidhikhani in idechi anchsl, Baglun in Dhanlgiri Anchal,
Wapsa Khani in Sagauntha Anch:l and Bhut Khola in Gandaki Anchal. Thoee deposits
are said to contain from 0.47 to ¥ copper (in case of richly minaralized vein) and
it appears worthwhile to explorc thec: regions properly, although it is understood
that tonnage may not be vory large.

1I. CONCLUSIONS

19. Most of the coumtries in Aeia aro still undofdevclopad and as foar ag the cop=
por industry is concernud, it can ba said that with the axception of Japan and to
A cartain oxtent the Philippinoe, India, Koro: and Taiwan, barring the Wost Asian

region which hne not been includad in this study, thore is no production of copper
worth mentioning. With the vast populatiorn of thic continent and the domire to
raise the standard of living of its peoplwe, the conrumption of copper, as stated
earlior, is bound to incroase. It is but propser that ~11 people and particularly
thoso in the mineral industry must think in turme of the antire human race. Efforts
should thoreforc be directed to axplore the potonti-l regiono in Asia as rogards
copper and to put up now plants for the oxtraction of coppor from ore. As it takes
time to establish - coppur-producing industry which consists of tho stops of ox-
plor:tion, proving of minos and their development, benoficiation, smolting, rofin-

ing and finally fabrication, it is felt thut tho problom should be taken up on an

emorgoncy basis. Apart from oxtoneive exploration for copper mineral, the scientists
and tochnologists must improve tho tochnology and methods for the oconomical ox—
traction of copper from loan orce =g much as poesibla., Sorious offorts must thoro-
foro be directed for conducting research work to mect this end. Problems such as
political control of londn within which the minerals lic, raising of capital and
pooling of tachnical know=how roquircs proper thinking and rarsovaranco. The '
Unitod Nations Industrial Dovelopment Organiz-tion with tho assistance of various
governments can rlay an important role in tackling thos: nrobloms and can also
activaly porticipate in the development of the copper industry in Asia which, it

can be scid, has tho potential for incracsing tho output of copper and has onough
ecope for its concumption.
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Aonex 1
Sopper pines of Japan

Dowe Mindng Company

The mince arc situated at Kosaka, Hanakoa, Yanahara, Maranurogawa, Akagane,
Akita, Iwatc and Okayama. Tho company runs two smeltors oquipped with electrolytic
rofining facilities at Kosaka and Okayama. Tho Koseka Plant cen treat 350 tons of
concontratc per day producing 70 tons of blister ocpper. The refinery has a capacity
of 60 tons of elootrolytic ocpper per day. Tho Okayama plant produoes 30 tons of
olectrolytio copper per day. Both the plants are oquippod with faoilitios for re-
covoring sulphurio acid as a by~product. The Kosaka plant alsc producce cleotrolytic
zino and a limited quantity of gold, silver, load, cadmium and bismuth ag by-products,
Recently thc flash snelting proocss has boon introduced in the plant,

Ww
The minos now in operation are - ashio (coppor, gold and silver), Kunc (copper
and pyrite), Iimori (copper and pyrite) and ini (oopper, gold, eilver and pyrite),

The company's contral smolter, Ashic 8molting Plant receives ooncentrates from
different mines and producos 3,000 tons per month of crude oopper, The plant is
oquipped with tho flash smolting procoss and has facilitios for producing sulphuric
acid, - Bome metallic high purity arscnic is alsc preduced as a by-product. Ashio
techniocians have recently oleimod improvoments over the Outokumpu technology and
have assisted tho Dowa Kining Company to incorporatc this process in their smeltor,

Mitaubishi Yotal Mining Coppeny

The company owns soveral copper, load and sinc minos some of thom being
Furntobe, Shinokawa, Osarizawn, Washiamori, Hosokurc, Akenobe, Ikuno, Myoho and
Makimine., Its copper smelters arc situatod at Nooshima and Okozawa and tho elootro-
lytic refinory at Osaka, Tho Maoshima and Okosawa smclters have a rated annual
oapacity of 57,000 and 18,000 tons of blister copper respectively and thoc Osaka
refinery has a capacity of 64,000 tons of elootrolytic copper per yoar., The compeny
sponsored and operates the Onahame smolter, the newest copper smelter in Japan, which
startod refining operations in April 1965 and smelting operations in June 19658,

Niteul Mining and Smelting Company

The main producing mine having copper is Motokura and others arc at projeot
etage., The company's copper smelter at Hibi and the refinory at Takehara have
annual oapecitios of 15,000 tons of blistor oopper and 39,600 tons of electrolytic




ID/N.12/6
Annex 1
Pago 2

copper rospectively. The company is act_li.yely engrged in overscas exploration and
prospocting in Lustralia, Canada, Peru, 'thlo, The Philippines, Thailand and someo
african countricc. It also owns Huonzala Minos loc;atcd near Lima in Peru. Llthough
this minc is mainly for Zn and Pb it has a reserve of 500,000 tone of 5% Cu as well.

Vippon Iininc Company

The main copper mincs arc Hanawa, Hitachi,'l(amikito, Kawaycnma, Kohmoic,
Moncosawa, likawa, Ogoyn, Ohya, Shiratzki, Tahatama, Jochizd, Yoshimo and Shakenad.
Its amclier and rofincry at Saganoscki have annual capacitice of 66,000 tons of
crude coppor and 78,000 tons of electrolytic copper. Tho total minc production of
copper in the fom of concentirate was 19,659 tons in 1966. Iis future production
programme as given by the company in torme of copper contont in conoonfmto i =

(in_tons)
1966 - 23,182
1969 - 23,332
1970 - 25,006
1971 - 26,186
1972 - 33,643 | |

M C

Tho principal mincs arc Bosshi, Kitami, Susari, Yaso and Yoichi. The company
has ite own plants for smclting at Kyowamura, Niihama and Hitachi with refining
faoilities at Niinama nnd Hitachi. The annual orudu copper capecities of the threc
smclters arc - Kyowanura 16,000 tons, Niihama 40,000 tons and Hitachi 54,000 tons.
The annual clectrolytic copper capacitics of the two refinorics are Niihama 69,5800
tons and Hitachi 44,400 tons. T o

nc C

The company owns two nincs and four refincrios aninly for sino. Its smolter
and rofincry ot Annaka has a cepacity of producing 10,000 tons of elgotrolytic
coppor per yoar.

Nittectco I C ;
The company owns thc Kamaishi mine which has o capacity of producing adout
150,000 tone of copper orc por month with a grado of approximately 0.9% Cu.

- .

o lin C

The company owns thc Kishu minc which can producc up to 26,000 tons of copper
orc per month containing 1.1% Cu,
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1isto Neotal Nining Company
Tho company owns tho iinai mine which can produce about 7,000 tons of coppeor
ore por month, It also owns a smoltor and refincry at Hachinoc, which has o

capecity of 4,000 tons of crudc coppor and 6,000 tons of olectrolytic copper
por year,

Rasa Industry Compony

Ominc mine which can produce 19,000 tons of coppcr ore per month with a
grvde of 1.20% Cu is owned by this company. It also owns a smoltor at Miyake having
o capacity of 18,000 tons of orude copper por yoar.

Janaia Iining Compony
The company owns Tauchihata minc, which had producod copper orc at an avarngo
monthly grado of 1.02% Cu and monthly prodwosion of 13,500 tons in 1965,

ey MAndng Company

The company owns Oppu mine producing a oconbinod ore of Cu, Pb and 2n. The
monthly output in 1965 was 21,000 tons having 0.5%% Cu, 1.29€ Pb and 3.32% n.

Jeketa Kining Compony

Yokota mine is ownod by this company. Tho mino produced ore at an avorage
monthly rate of 1,700 tons, having 1.00% Cu, 0.91% Pb and 4.02% 2n in 1965.
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ADDex_ 2
Semeer Rince of The Philiceipes

Adlas Conselidated Mining & Dovolopmont Corporotion

Tho Conmpany's copper mines and mill are situated at Tolcdo in Cobu Island.
The ore rescrvos are of the ordor of 150 million tons, asseying 0.7% copper. The
produotion of orc in 1965 was 5,002,094 tons, yioclding 101,459 tous of concontrate'
containing 26,343 tons of copper, 22,737 ogs. of gold and 137,596 ozs. of silvor;
338 tons of copper in coment coppor was also roocovered., U111 concontrates arc
shipped to Nitsubishi Motal Mining Co. of Japan. A4 now shaft has boen sunk in the
adjacont of Lupton area and production from this minc commoncod in 1966 at the mato
of about 2,000 tons per day.

Janonte Consolidated Mining Cosoony

Tho company owns property at Lopanto in Suson Island. Crushing and nilling
plant to troat 700,000 tons of orc por yoar has becn instelled and during 1965,
488,470 short tons of orc was milled and 47,098 short tons of concontrate containing
12,914 short tons of copper, 37,736 oss. of gold and 20,195 oze. of silver was
producod. Ore rescrvus are of tho order of 6 millien tons at 37 Cu.

Surisae Consolidated Mining Cocpony

Tho company operates a fow gold and copper mines. The main minos arc Lipwan,
Central Lipwan and Curpan. Tho total rescrvos have beon ostimated as 346,400 tons
ot 1.76£ Cu. The operation of the company's copper proportics is now dono by
Prontires Gold Mines Ltd. of Unitod Etates. During 1965 tho yicld was 13,893 short
tons milled, producing 1,796 short tons of copper concentratc and 3,379 short tons
of pyrite concentrato,

Dillex Mining Cornoraticn

The company owns mines and mills at Nevads and Santo Tomas in Luson Island.
During 1966 the nills troated 1,352,083 short tons of oro avoreging 0.658% copper
ad produocd 25,920 short tons of concontrato, containing 7,441 short tons of copper,
2,745 oss. of ¢old and 41,235 oss. of silver. T magnotite mill which was started
in March 1966 troated 95,957 short tons of flotation tailings producing 48,762 short
tons of magnetite concentrate averaging 63.33% PFe during tho poriod March to
December 1966. 4s a by-product of the magnotitec operation 334 short tons of ooppor
Was recovered. The roscrves arc estisatod to bo 50 million tons of orc at 0.74% om
0.035 os./ton of gold.
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Sther compenics

Yarinduque Iron Minos igonts having mincs at Bagacy (Samar Is.) and 8ipelay
(Yogws 1s.) with n total annunl capacity of 10,000 tons of copper, Sanar lining
Company having ninos at Hope (Samar Is.) with a capacity of 300 tons of oopper por
yoar and Pamcy Mining Company and liarcoppor Mining Corporation intonding to opon
ninos at lMarinduque aro other companics in the copper mining ficld in tho country.

The company’s promior gold produccr Bengucst Consolidatod Inc. has dovcloped its
Balabac Mine and is shipping 10,000 tons of copper orv averaging 4.85 por cont
copper to Japan. It also axpects to ship 10,000 toms por month to the Zuropecan rarkot.
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