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Foreword

The studies in the series “Industrial Branch Reports™, ol which this is
the first to be published, were mitiated by UNTDO with the objective of
assessing the current position of the nain industrial branches in the developing
countries. I addition to this stoek-taking function. these studies were also
intended to help diagnose the issues and problems confronting such industries,
A secondary objective was to appraise their growth potential and to suggest
ways and means of encouraging this growth. Since the Second United Nations
Development Docade was inangurated as a concerted effort in international
development.  the latter objective has become  of  primary  importanee.
Emphasis has shifted towards the need to view industey in long-range per-
spective. and the Development Decade has introduced a new dimension by
providing a scale of reference for gauging the long term prospeets of various
industrial branches in the developing countries.

It was considered desirable. therefore. to re-orient the industrial bheanch
reports to inchude them as an esseptial part of the Second Development
Decade activities of UNIDO. Henee, studies in this series have been integrated,
whenever possible. into the new series of studies on *Perspectives for Industrial
Development in the Second United Nations Development Decade.™t Some
studies. suech as the present one. were at an advanced stage of preparation.
however, and it wax not desirable to incorporate them in the later series.
A companion stndy on the cement indnstry is also scheduled for publication
m the industrial branch report series; which may be re-activated in the future
should the ciramstauces require. The format and cover desigun adopted for
the perspective studies are being used for the industrial branch reports to
mdicate their elose relationship.

The scope of the present paper s limited to the five mam non-tervouns
metals, namely, alumininm. copper, lead. tin and zine. Part 1 explores the
mterrclationship between non-ferrous metal resonrces and economic develop-
menr. and Part 11 survevs non-ferrons metal rexonvees aid production in the
developing conntries. Part T was contribmted by Meo A0 W Brace. consaltant,
ceonomist and metallnrgist  for Metal Information Services Ltd, United
Kingdom. Part I was prepared by the Non-ferrons Metals Information
Institute of the USSR for UNTDO. with additions and revisions by Mr. Brace.
The views and opintons are those of the consunltants and do not necessarily
reflect the views of the UNIDO cecretarmat.

VoNee, for examinle, l‘f"v"[ll"'ll'l‘f’.\ for Frdustrial /hl"[upnu nt in the Necod adted
Nations Develogpment Decade Flo e ot Dadastra. TIY 630 UNTOO0 New York, 1971




The authors, haviny selected the material from many sonrces, acknowledge
that they cannot ensure corroct or uniform spelling for the hundreds of place
names reforred to and accordingly disclaim responsibility for the spelling in
cases where it could not be established. The regional geoagraphical groupings
used are intended for the convenience of comparison in the field of non.
ferrous metals.
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FXPLANATORY NOTE~

For the purpose of this report the term non-ferrous 1actals’™ implies the
five principal metals - namely, aluminium, copper, lead, tin ael zine, Other non-
ferrous metals such as niekel ete. ave not included.

The data contained in this report are based on published information
available carly in 1970, Beeause of the usual delavs in publication of production
and trade siatistics, such data are given ouly up to 1968, but 1969 figures are
included where available. To provide a convenient ten-year period for comparisons,
the year 1958 has been used as u buse year and detailed tigures are also givern
for the years 1965 to 1968 as far a. possible,

Referenee to tons indicates motrie tons (1,000 kg), unless otherwise spocitied.

Reference to dollars ($) 13 to United States dollars.

In the statistical tables a dash (--) indicates that the amount i3 nil or
negligible. Three dots (.. .) indicate that the data are not available or aro not
separately reported.

The following chemical symbols are used as convenient abbreviations for
compounds that are frequently referred to in the report:

ALO, = alumina

Si0, = silica
Fe,0; = iron oxide
Ti0, - titania

The following abbrevintions are used in this publication:

CIPEC Intergovernmental Council of Coppor Exporting Countries

ENAMI Empresn Nucional de Mineria (state-owned mines of Chile)

IBRD International Bank for Reconstruction and Development

ITC International Tin Council

IWNFMC International Wrought Non-Ferroas Metals Couneil

LME London Metal Exchange

LNG Liguefied natural gas

MINDECO  Mining and Industrinl Dovelopment Company (Zambian govern -
ment-owned holding company)

MVA Megavoltampeére

RCD Regionul Co-operation for Developmant

USAID United States Agency for International Developmont

ZALIS Zinc and Lead International Service
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NON-FERROUS METAL RESOURCES AND
ECONOMIC DEVELOPMENT
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NON-FERROUS METALS AN A RESOURCE BASE

Nont-ferrons metals are essential to an advanced ichistrial cconoray
It i3 diftienlt to cuvisage modern society without the availability of eopper for
multiple applications in power generation aud cleetrical machinery, of aln-
minnnn for road aund air transport. lead for batteries awd building, zine for
die-casting and the hot-dip galvanizing of steel. or of tin for solders and
tinplate. Nince these metals ave required inpuats tor a large number of indns-
tries, and for the cconomic mirastructure generally. the induastries prodneing
them are msually regarded as Dbasie. t.eo they are necessary to the proper
fimetioning not only of wannfacturing industries, it alzo of agrienltnre,
trade, transport and defeuee,

Few wetals are foued in a pure state, The ore generally eontains imany
other substances of little or no economie valne. While the so-called procions
metals, e.g. gold, silver and platinum, can be mmed in chemically uneon:-
pounded form, the non-ferrons metals are mined in the formm of chemieal
cormpounds or minerais. This, alumininm is mined as an ore known as bauxite,
i which the ahminii is combined with other clements, usnally oxygen
and hydrogen. Bauxite also contains substantial amonnts of iron oxide,
smaller amounts of stlica and titania. and some traces of other oxides or
hydroxides. Copper may oecur ina variety of forms. These are mainly oxides
and sulphides. but they are often closely associated with other metals such as
lead, zine, nickel aud iron. Lead aud zime may ocenr as separate ores, but
some zine is frequently preseut in lead ores and viee versa. Comrplex ores
containing copper, lead and zine i varving amonnts are sometimes found
and they provide a valuable source of these metals. Silver and gold may also
occur in small but cconomically important ¢nantities in copper, lead and zine
ores, and the extraction of these precions metals may inerease the economie
value of such deposits as a whole. Tin occurs mainly as an oxide (eassiterite).
In some deposits quantities of wolfram, cohimbite and tantalite are also tonnd
with tin ore. These other minor metals are of growing economie nrportance.

After such ores have been mined they nndergo a complex series of pro-
cesses in order to prepare them for extraction. The methods of preparation
vary according to the chemical conrposition and physical characteristies of
the ores. At this stage the ores are usually referred to as concentrates, althongh
the term is not employed with regard to aluminhnn (the cquivalent stage is
the production of alumina prior to its electrolytie reduetion to alnminiumn).

The conversion of concentrates to metal is carried out in a variety of
ways, frequently involving heating under conditions of chemical reduction
with or without the use of electricity. The primary metal so produced may
then be even further refined. The refined product can bo rolled, extruded,
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NONCFERROUS MET ALY

drawn, forgst or casi o shapes which theis beeome the raw materials for
the many complex ereaneering and finrshing operations mvolved in producmy

capital and consminer goods

Motallie ores ds dn CCONONINE TESOUTCP

Ores of won-terrons metals are widely but arregularly distributed over
the earth's surface TH ey constitnte part of the natural resorees of the coun-
tries m which they are found. Natural resonrces per se may be of uncertam
cconomic importance to the developrent of a given country. Therr significance
depends on whether. at a nven time, they are. or seem likely to become. a
vahiable cconomic resouree The oconomic value of an ore body s related
to the cost of the necessary complementary factors of produetion and to the
strength of market demasad 1t does not depend primarily on the qualities ot
the ore. such as its chemical composition, its physical characteristies, mode
of occurrence cte . although these do have some significance, but rather on
a complex of present and future market inflaences, While ores might be
regarded as natural resources, and the semi-fabr atod products made from
the metal in those ores as produced resources, in practice the distinction 1
generally blurred, sinee human skills and effort, as well as capital (produced
resources). are normally required inorder to improve the economie productivity
of natural resources.

The possession of ores is of great importance to developing countries
as a potential source of wealth and earner of foreign currency. Each country
with known ore deposits has a natural resource that is nniquely its own, that
is, its sovereign property (mless it has alienated its vights). No two ore bodies
are equivalent as an cconomic resouree, however, since the costs of the com-
plementary factors of production necessarily vary. Kuch ore body umst be
taken as an economic entity, and for this reason much of the data on the
extent of ory occurrence, composition and properties must be treated with
cousiderable cantion in that they provide only a partial indication of an ore’s

eeononie significance.

Factors influencing development of wmetallic ore mining

Many factors may inhibit the development of metallic ores. Climatic
oxtromes, sch as extreme heat or cold, drought or super-abundant rainfall
may adversely affect the cost of developing such resources. A further factor
is accessibility. Once the existence of an ore body s known, its commercial
oxploitation requires the transport of capital goods and other factors of
production to the site; the ore. concentrates, or refined metal must then be
shipped to markets, In somo cirenmstances a decision by the state to provide
roads, power stations ete.. which cut the cost of developing the resource, can
be ericial to the decision to go ahead with its exploitation. Trends in market
price, both short-term and long-term, can have an overriding influence in
opening up (or closing down) a mining operation. Short-term price changes
can affoct those mines already in existence that operate at the margin of
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profitability. Long-term influences may largely determine the rate at which
entirely new mining ventures can be tinanced. or whether existing ones will
remain profitable.

Institutional factors are alzo noportant in the development of natnral
resources.  Developing conntries have only a limited or embryonie capital
market and are highly dependent on the mternational money market aud
ragources for financing mining projects. The tiscal pohicies of developing conn-
tries vary from country to country. aud factors such as the terms of mming
loases, restrictions on land use, extent of monopoly held by existing companies,
level of taxation and depreciation provisions, ability to remit convertible
currency to foreign countries for servicing loans or dividend payvments, as
well as the political climate. may ihibit or stinmlate the conversion of a
natural resource into an cconomic resonree,

Even if these factors are favourable. however. it must be recoguized
that such natural regources will remain unused and valieless when the costs
of production and transport exceed the price the resultant products can
command in the market. On the other haud, a too rapid expansion in the
capacity to produce primary metals may result in over-production. a fall in
market prices and consequent losg in total export carnings, a deeline in protf-
itability, and wide repercussions on the whole industry on an internation:l
scale. Postponing the development of natural resources untit they can make
a valuable contribution later is therefore a normal and prudent course.

Development economics and non-ferrous metals

In general the developing countries are characterized by a relativoly
abundant supply of natural resourcos (such as reserves of metallic ores) and
a relative scarcity of capital and labour. but they are also characterized by
a high marginal productivity of capital and labour. This high mmarginal pro-
ductivity may attract capital for investmient in these resources if other con-
ditions aro suitable. As the lovel of investment in a given country rises, the
relative scarcity of factors of production changes; labour—particularly
specialized, skilled labour —becomes an increasingly searce factor of prodne-
tion, and its cost rises. As the marginal productivity of capital declines with
a country’ss economic growth, that country’s attractiveness to foreign invest.
ment diminishes. Developing countries hence should tend to become increas-
ingly dependent upon capital generated within the economy.

Much of the above discussion concermng the production of primary
metals reflects the imbalance of economic development between varous
countries, with the main demand coming from advanced countries. Still,
the ability to produce primary mectals provides a developing country with
a potential economic advantage in establishing a semi-fabricating industry,
since a productive unit that is integrated from ore to semi-fabricated product
has advantages in terms of profitability and the strength to resist temporary
adverse economic conditions. Further, development of semi-fabricating
capacity may result in a saving of imports and stimulate the growth of en.
gineering and other metal-using industries.




6 NONCFERRODUS METALS

It ix important to keep n mind, however, that within the context of
ceonomie developnent the extstence of natural resonrees arch o motallie
ores 1 oonly one factor m the entire complex of <ovial, cultnral, politieal.
mstitntional and ceonontic factors that may alfect the potential for ¢eonomie
crowth. Not all of the developed countries are well endowed with natural
resoprees. Apart from favonrable conditions for auriculture. Denmark, for
example, has virtnally 1o natural resourees, bhut thiz his not 1.1'(!('111(10(1 its
development as an advanced economy with a high standard of living. Some
developing count pies ineluded i this survey appear to have limited potential
Jor promoting non-ferrons metal prodhetion. but this need not be a major

obstacle in the way of cconomic growth.

Regional aspects

A prononneed foutnre of the current production of non-ferrous metais
s the localization of ther output in a few centres. Of the total output of
246 million ton: of haaxito in developing countries in 1968, the Caribbean
conntries  Dominican Republic, Guyana, Haiti, Jamaica and Surinam-—
aecounted for 19.2 million tons: proditetion of primary alwmininm i that
area was contined to Surinam with an ontput of 43.800 tons.

In the same year, output of mine production of copper totalled 217 mil-
lon tons for all developing count Fes. of which 1.88 niillion tons were accounted
for by Chile. Zaire, Peru, and Zambia, This gitnation basically pertains if
the fignres for retined metal production are congidered: the same four
conntries aceounted for 115 nnillion tons of refined copper produtetion in 1968
ont of a total of 1.27 million tons for all developing coutries.

Prodhiretion of lead and zine exhibits a similar pattern: in the same year
267700 tons of retined lead were produced by Mexico and Penr out of a total
of 344000 tons for all developing conntries, and Mexico and Peru wero also
significant producers of retined zine, with a combined output of 146,700 tons.
Yaire and Zambia had a combined output of 116,100 tons of zine; the four
countries this acconted for 262 %00 tons out of a {otal of 308,000 tons ior
all developing conntries.

In terms of retined tin produetion, the countries of South-East Asia

Indonesin, Malaysia and Thailand —accounted for 119,000 tons out of a
total of 135.000 tons for all developing count pies. If fiypures for mine produc-
tion are considered, the position is nearly unchanged, except that Bolivia
cmerges as another major producer: here the domestic refining industry 13
currently small but is in the process of being modernized and expanded.

1t is difficult to predict possible changes over {he next twenty years in
this pattern of regional distribution of production for cach of the main metals.
It seems likely that the Jominant position of the major producing countries,
in terms of size of output and importance, i8 unlikely to be seriously challenged,
although some diminution i1 their rolative share of the total world output
may be expected.

It would be ill-advised to discount completely tho possibiity that as
exploration proceeds major deposits might be found in one or More countries,
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leading to the developent of anindustry that could attam the status ot a
magor world producer,

The countries that are now leading prodineers possess an mdustry organ
ized to supply world markets ownue to their links with Large juternationad
companies. Countries with anore modest vesonrees ad outputs may still
tind it desirable to develop their nehistey, althongh mitinlly they may process
oresonly up to the concentrates or alimina stage and export thew production
There are greater benetits to be obtaimed. however it a complete mtegrated
industry can be established that = linked to the expansion of the domestie
ceonomy.

The projections of wmany developing countries tor tuture demand tor
nou-ferrons metals <how modest requirenients in terms of the size of plant
and utilization of modern technology. Some experis argue that it s not neces.
sary for developing commtries to start by instal'ing the most advanced equip
ment: instead, the technology should be related to the stage ot economie
development and the size of the available market. One deviee for widening
the size of the domestic nuarket = a programme of regional cconomic co-
operation and integration. cither a free-trade-area agreement or an arranye-
ment liniited to a partientar range of activities. Such provisions for econontie
co-operation natwrally reqnire a favonrable political climate before the full
cconomic benetits can be realized,

I view of the nneven distribution of natnral resonrees over tie surface
of the carth, there is a logieal ineentive to regional co-operation in developing
these resonrees. francand Pakistan, for example, co-operate i a joint project
to develop alumminm, and there is a possibility of similar co-operation m
North Africa. Such regional schemes require a caretul examination of the
cconomic characteristies of the region coneerned and a basis of political
agreement. For many conntries having a hmited resource base, regional
co-operntion is likely to be increasingly considered.

PROBLEMSN IN PROMOTING INVESTMENT IN
NON-FERROUS METALN

Part 11 of this snrvey provides a summary. country by conntry, of the
published imformation on the actual and potential production of non-ferrons
metals in the developing eountries. The complexity and magnitude of the
task make it impossible to do other than deal with brond outlines and provide
some indicacion of possible future developments. For cach country there are
relevant data that are not published and that remain unavailable to the
authors of this report. Some of the information represents the results of
survey work carried out by private companies or others, and understandably
it hag not been released to the public.

This stucdy naturally does not present a case for investment in any one
country or particular project. It attempts 1ather to put into perspective the
developments of the past decade and the prohiems involved in attracting
capital for investment in non-ferrous metal production.
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Assessment of national potenticl

There are wide variations in the extent to which developing countries
possess the natural resources that form the basis of non-ferrous metal pro-
dnetion. To stimulate production a government st plan on the basis of
the resources available. Tt must assess what kind of industry it s going to
develop, decide what the size and range of the operation will be between
mining the ore and the fabricated produet. and determine what metals it
is able to promote on an cconomie basis. Few countries have the economie
resources to produce all metals from e throngh to end product, but most
need to prodirce metals they do possess as ores. although the processing may
only consist of the semi-fabrieation operation of converting ingots of refined
metal into forms usable by consumer industries,

If comtries where the extent of surveying is limited are exchided, devel-
oping countries ean be grouped mto three mam categories !

(1) Countries having a negligible or limited resource base for the primary
production of such metals. These countries must confine themselves
mainly to building up the facilities for semi-fabrication to meet the
needs of domestic wetal-using industries. They may also be able to
participate in regional development schemes for the production of
primary metals in conjunction with neighbouring countries having
a broader or economically more favourable resource base.

(2) Comtries having a sufficient potential for development, i terms
of a favourable resource base and market possibilities to enable
them initially to become minor suppliers of ores or concentrates to
one or more of the developed market countries. This may lead later
to the establishment of domestic refining and semi-fabricating facilities
where economieally viable, possibly directed to export. The problem
i often one of timing. sinee production economies tend to dictate
a relatively large unit size.

(3) Conntries having major ore reserves and allied resonrces, and a
sufficient comparative advantage in production costs in the long
run so that they can regard themselves as major producers. They
have a substantial enough surplus over domestic requirements to
meet the needs on a long-term basis of the international market.
Relatively fow countries are in this position and rarely because they
possess more than one metal. Those that are in this category, howsver,
face the dangers associated with an economy that i highly dependent
on earnings obtained from a single export commodity.

Within the limits of this broad classification are obvious degrees of
difference. The economic viability of non-forrous metal production depends
upon the cost of the factors of production in a given country. Many countries
may be in a position only to build an integrated industry based on one metal
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or at best two. While the attractiveness of an inteorated industry s obyvions
it 18 risky to promote such an industry on the hasis ot short-sighted econonie
nationalism. leading to prodoetion costs that are ont of line with those prevanl.
i i the international market. Such a course of development is conduneive
to the wisuse of scarce capital and vesources, and in the long run hars the
ceonomy. althongh in the short run the policy may have political advantages

The advantages and drawbacks of a country’s potential tor promotion
of non-ferrous metal production nnst he weighed in the balance. All developing
countries are faced with selecting priorities for investment. An obvious case
exists for the development of etal production as a basie mdustry from a
political viewpoint becanse of its importance to national defence. and trom
an economic standpoint because of its role i promoting the growth of en-
gincering and other metal-using industvies and i stinnttating over-all econonie
growth throngh the multiplier effect. If the potential is great enough to nlow
the continued production of an exportable snrplus, useful foreign enrroney ix
carned. Mining and etal production normally have an impaet on the eco.
nomie mfrastrncture, leading to the provision of new roads, improved ports
and communieations of all kKinds, as well ax to an increase in the production
of eleetrical energy, thins benefiting the economy as u whole. Such enterprises
usually need to attract foreign capital and expertise, which can in duo course
be diffused more widely throngh the education and training of the local
population. Development stinnulates growth of other seetors of the economy.
and the suceess and profitability of the enterprise usunlly provide n basis
for personal savings for investment. as well as profits that may be used to
diversify the economy.

Certain disadvantages, however, must he weighed against such attrac-
tions. Metallurgical mining and production make virtually no contribution
to raising agricultural cfficiency. often a crucial factor in economie growth.
There have been some exceptions involving open-cast mining operations;
on their completion the land has been restored and converted into highly
productive agricultural estates. Moreover, the primary metals industry has
little effeet in promoting the growth of light industry, and it offers very
limited employment for women. It is a highly capital-intensive industry and
requires a relatively small labowr foree in relation to the capital employed.
Wages paid in the industry tend to be high. and this may create friction with
other segments of the population. engaged in different sectors of the economy
and earning significantly lower salaries. Further, increased industrialization
results in a need for greater expenditure on social services, housing and other
urban facilities. Nevertheless, many countries would consider these draw-
backs a small price to pay for building up a profitable basic industry.

Creation of a favourable investment climalte

The results of this survey make clear that the developing countries
possess a considerable part of the known ore reserves in the world and do
not lack projects competing for scarce investment capital. The most important
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considerntion 1= that there is likely to be for some fime 1o come a sSerious
shortage of eapital for investment i such projects. with iterest rates teading
to remain high by conventional standards, This sitnation may well lead to
competition between comutries 1o attract available capital,

An examination of the problem of attracting capital mnst =<tart with the
recognition that the greatest danger facing developing comtries is the failure
to obtain capital on snitable termx. e a world where high interest rates seem
likely to remain for some time, The attraction of foreign capital involves the
creation o an environment condneive to imvestinent without jeopardizing
national interests, aned thisis often a matter of politieal kil Tangible ineentives
are those associated with taxation and fiscal policies mining legislation and
import-duty concessions.

Tarvation and leqal fuclors

A major factor in attracting eapital is the provision of a favourable tax
climate. Most major mining projects have a moderate to high visk associated
with them and a medinme to long-term gestation period. A tax holiday over
a periodd of years is one of the principal ieans available to enconrage invest-
ment. althoneh circumstanees often exist where provisions for aceelerated
write-olt are event more attractive than a tax holiday. depending upon the
taxation svetem. The granting of exelsive prospecting licenees for companies
semminely prepared to explore for minerals, with the provision that these
Leonees are surrendered after a given period and with the safeamard of a
mininmm uonial expenditure. cans provide an indieeent to gemine ex-
ploration activities. Prospectors also need assnrance that after spending
signiticant =mns on exploration. they will not be arbitrarily exeluded {from
the right to develop any deposit that they find. Obvions legal problems are
cormected with this assuranee. but the intention shonld he elear to all pros-

peetive mvestors,

A modilieation of poliey might be considered velating to the practice
of levying a tax on physieal produetion, wsially in the form of alevy per ton
produced or exported. The drawback to this method is that when market
conditions are unfavourable, the levy system becomes a serious  burden,
especially if the coppany i operating at a loss. while in better times it forms
only a small part of the eharge on gross profits. Many companies would prefer
a simple singte-tax system based on a tax on net profits, so that the govern-
ment obtains a revenue reated to the profitability of the venture, enjoys high
imecome i prosperous times ut avoids adding to burdens in periods of slamp
The suspicion may exist that profits may be faksely declared by foreign
companies and the fraudulence eseape detection by tax authorities or govern-
mept-appointed accountants. It should be possible for this problen to be
overcome. however, by the ereation of an independent service for accountaney
and anditing of such projects. possibly provided by the International Bank
for Reconstruetion and Development (FBRD).
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Once o project hedins to make progess it creates demands for tport=
of mactinery equipnent and materials for s finetioning. Conceessions I
way ot duty-free imports of all essential items not available Tocaliv aie nade
by some conntrics. and these help to veduce the total capital required 1o
mitiate o project. Provision must be made for bringiners i essential foreion
personnel to provide expertize ot locally avaikable, and their salivies s honld
beo e pant at least. convertible into the curreney of their cotntry ol orgen

A major investiment in the production of non-ferrous wetals POQUITes

A large anwnmt of capital. and forcign investors cug only be atteeted if

they can obtain assurances of the possibility of repatviating dividends caned
andcapital. G vequived after a0 mimimum investment period. phirs sone
guarantee of protection against nationalization withont full compensation.
Further. governments shonld allow foreigm compimics to excreise full and
clfective management. both tesd ateal and linaneial, sinee this s essential
to the growth and profitability ol a large project

Finding a basis for partuershi

Most major international con-eins considering foreien investment in
the 19705 may embark on them ondy on the basis of a partinership with local
private interests and/or the governments of the countries concerned. This
partnership vequires that both the government and foreign company aceept
certaim obhigations which are. however, to theiv mntual benetit, Tnoaddition
to creating an aceeptable politieal and cconomie enviromment. onee aorecment
has been veached, it is to evervone’s benetit matally it the whole project
is condneted on a basis of mutual trust, Major mining projects cntail extensive

prelininary planning. for the initial exploration is followed by o sevies of

preparatory studies and assessments. evaluation of transport and location
cconomies, and determination of the potential profitability ot alternative
schemes by means of sophisticated management teclmiques sneh s discounted
cash tlow, eritical path analysis ete. i conjunction with Electronic Data
Procossing technigues to expedite obtaining such information. Faihowe by
either party at this stage to disclose vital data ean jeopardize the whole
project.

Nize 13 no assurance of suceess. Large projects make major denmnds on
scarce management skills, and a single faihre involving a large project hecomes
a calamity both for the country and company concerned. There iz always
the danger that disagreement will arise hetween the parties involved. Where
the problent is serions and tundamental and cannot be mntwally resolved,
many mvestors would welcome agreement on the part of developing conntries
to use mternationalbarhbitration procedures, which ave readily avarlable throngh
the United Nations, as a means of settling disputes.

The forein company has important and serions obligations to the co-
operating country. A major obligation ix that the foreign company should
undertake to employ and train as many local citizens as possible at all levels
of management. snd as quickly as possible. Many of the larger international
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companices are aware of this and have well wedkedoont schemes for sneh
fraining. Disagreement may arise over the speed with which snch training
can be implemented and properly completed. Unless there is an understanding
on the part of the company of the capacity of the people to learn, as well ax
a recognition by the government andd the emplovees that it takes years to
acquire the skills vequired to rm a complex indnstry, there is a danger of
mutnal distrst.

A further oblization involves the recognition by companies that the
mterests of the national economy require that any commodity exported
should represent the maxinim valne added that is economically feasible at
a given stage of development. This implies an undertaking that the ore mined
shonld bo processed as far ar possible towards the fina! prodieet within the
country of origin. This is a preblem primarily of refative costs, of optimum
seale of operations and of the cost of transport to available markets, Tt is
important to the developing countries bocause, in addition to maximizing
pevenue, it may contiibnte to redueing demand for imports of refined or
somi-fabricated metals,

High risks are involved in exploration and development. but the measnres
mentioned above can help companies to offset some of them. Onee the stage
has been reached where a definitive plan of development and operation has
heen drawn up. and major financing is required. companies should be pre-
pared to consider focal share sspes at fair terms. The exact arrangement
will obviously depend on circumstances. I =omme cases the whole project may
have been conceived on a partnership basis with major participation of a
government-supported financial astitution. Even so. the economy is likely
to benefit if capital ean be sabseribed to by private mvestors within the
developing conntry itself. Where it s aventure entirely promoted by private
capital with some dogree of governnient appro -al and support, suitable terms
will have to be negotiated between local and foreym interests. In this event,
he natural desire of the comtry to control its own resonrees must be
recognized.

If gennine partnership is the agreed aim of both parties, and if it is
recognized that foreigm companics have basic obligations to their share-
holders and are making a contribution to the conntry’s ceonomy, it is implied
as well that the forcign company must be sensitive to and appreciative of
the hopes and ideals of the developmg country, and sympathetic to the
problems it faces,

[t has been suggested that it might benefit a group of countries or all
developing conntries to agree on standard articlos of association for foreign
companies investing in snch enterprises. These would cover some of the
problems and provisions suggested above. The vatue of this step would be
to avoid the problem of the multiple legal and other requirements that
investors mnst face when dealing with widely different legal frameworks in

the varions conntries.




PART 1. NON-FERROUS METAL RESOURCES

INTERNATIONAL CO-OPERATION ON MARKET PROBLEMS

Some reference must be made here to the moest difficnlt problem of
market policy. Because of the crucial importance of metallie ores or refined
metals to their economies, many developing countries have an understandable
desire to find means of ensuring that individnally, or collectively, the best
possible price is obtained for the export of these products. The ways to achieve
this assnrance have been varied and are influenced both by the past history
of these commodities as well as by the extent to which market fluctuations
have interfered with the export of partienlar metals. This sitnation may be
best examined by referring to the metals individually.

Tin

The International Tin Council (ITC) is the body concerned with the
marketing of tin. The First International Tin Agreement went into operation
on 1 July 1956 and was succerded by second and third agreements in 1961
and 1966. A new agreement was approved in 1971 "The appendix to this
chapter gives the basis of the agrecment and describes the functioning of
the International Tin Comncil. Essentially, the agrecment establishes floor
and ceiling prices. A buffor stock manager acts on instructions from the
council to operate an agreed buffer stock. Depending on the assessment of
the market situation, quantities of metal from the buffer stock are sold if
the trend in price is considered to be towards the ceiling; stock is bought if
the trend shows a eontinued fall towards the floor price. Producers have been
fortunate in that over-all price trends have been upwards, increasing from
a tloor/ceiling prico of £640/£880 storling per ton when the first agreement
went into operation in 1936 to a floor/ceiling price of £1,280/£1,630 sterling
per ton in 1969

C'opper

Of all the metals traded internationally in guantity, the price fluctuttions
of copper have presented the most serious problems. The London Metal
Exchange (LME) price and the American domestie producers’ price some-
times show wide diserepancies. The erux of the problem is that the LME
price often reflects a very limited market in terms of the total tonnage of
copper sold in the world, and it therefore shows wide fluctuations that are
regarded as unrealistic. Another complication is that since users can bny
forward on LMI, they may get caught with over-priced stocks on their hands,
since the “‘hedging” facilitios of the LME may provide inadequate safeguards.
Over reeent years, where the main fluctuations have been “high” relative
to the producer price, the eopper industry has heen increasingly concerned
with the threat of substitution by other materials having a better rocord of
price stability.

Beecause of these and other difficultics, the fonr major producing coun-
tries — Chile, Peru, Zaire and Zamhia—have set up an Intergovernmental
Council of Copper Exporting Countries ((IPEC) to act as an advisory body.
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One ol its first aetions has been to place acontract withoa speciahist consnltiny
organization to carry ont a study of the factors influencing the pricing of
copper. and to make snggestions for improvements in the present methods
of marketing copper. This initintive is to be weleomed and the results will be
awaited with interest i many gnacters apart from the producing commtiies
themselves, The feeling exists in many guarters that a nuwketing approach
i« needed similar to that used in the chemical indnstey for its newer bolk
products. An nndertaking of thi= kind will require international agreement,
and it will entail a high dearee of diseipline on the part of participating coun-
fries not to make anv change if a shortage develops in the early period of
operating @ new marketing system that conld provide opportinitics for short-
term profits. This happened with the ill-fated attempt to it roduee prodneer
price and price leadership in che market in the period 1963 1964,

One other aspect worth notine in retation to copper production concerns
the menmbership of CIPEC Althoudhi the present members vepresent the
major producing conntries in the developing part of the world. it might he
heneficial for Jone-term co-ordination to find ways of associating some of
the smaller prodicing countries, such as Cyprus. Mexico. the Philippines
and Twrkey, with the work of the Tntergovernmental Couneil.

A similar body in the tield of semi-falricated products is the Intenational
Wronght Non-Ferrous Metals Conneil (IWNEFMC). which provides oppor-
tnnities for exchange of information and a meeting place to facilitate contaets
between. primary  producers  and  non-integrated  ~emi-Tabricators of all
conntries.

Lewd and zine

There is no specitic organization dealing with lead and zine from the
standpoint of the interests ol the developing conntries. but the matter has
been reviewed by the ternational Lead-Zine Stundy Group in which all
the larger prodincing comtries arve represented. The desire of larger companies
in the industry to help the developing countries is evident from the creation
of ZALIS (Zine and Lead International Service), which is financed jointly
by the Zine and Lead Indinstries Association of the United States, the Zine
and Lead Development Associations of the United Kingdom, the Anstralian
Lead and Zine Development Association and the Japan Lead-Zine Develop-
ment Association. Its finctions are to stimulate domestic consnmption in
the developing countries by promoting use of these metals and by providing
up-to-date technical information for manufacturers and prospective manu-
facturers of lead and zine

Valuable thongh this service is there may well be a need for some co-
ordination of policies and exchange of information between the main producers
in the developing countries, such as Mexico, Moroceo, Pern, Zaive and Zambia.

Alwrerniwm

There is no mtermational body concerned with  alumininm, or with
specific branches of aluminium produetion such as the mining of banxite.
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There are mational bodies sinele s the Ahmmimnm Aszociation of the Uhated
States. the Ahmmininm Federation i the United Kingdom: and =ionlar
national organizations in the mam Kuropean producing conntries. he Fovope
there is some sopruntional co-ordimation throueh the Enropean Wronsh
Alnmimium Association. but this i< maindy e the tield of oy fabricated
prodaers,

There iz no mternational orgamzation muder whose aispi es mtosination
cant be exchanged and trends compared and co-ordiated & oz the
bauxite-prodicing conntries. Some orzanization might serve o nzcelond vole
in disseminating mformation: on market trends, e mising gnestions ax to
rovaltics and other payments made inc banxite niming. and e makime pro-
jections of future demand for hanxite, as well as poliey oncsmelter location
in such conntries,

STATISTICS ON THE OVER-ALL METAL RESOURCES AND
PRODUCTION OF THE DEVELOPING COUNTRIEN

(hre reserres

The existence of metallic ores is tirst established by geological snrveys
A great deal of expertise is involved inassessing whether a particnbu geolovieal
formation is likely to possess nseful deposits of the main non-ferrons ores
If a preliminary survey loeates promising areas. more detatled surveving is
undertaken, and a variety of technigues may be emploved to obtain further
infortnation. Detailed evalnation s done by drilling and removing a ke
number of samples taken at plotted points over a limited terrain of the arvea
involved. From this data ealenlations are made ol probable veserves. These
estimates are subject to error, however, since it is possible to extrapolate ondy
the data obtained from a Timited mumber of samples for the whole avea. The
wse of the term “proved and probable™ indicates that a carefnl simrvey has
beenn made and that the estimates are as reliable ax o possible within the
limits of the technigques nsed and of the costs considered justitiable for a
survey.

Caution is necessary in interpreting such tignres, not only becuse they
are merely a reflection of the extent of the =urveving carrvied out. bt also
because unseen factors can exist, such as Tinmited local geolygieal faults that
may make a deposit unworkable over anw area that had been expected to be
productive. In addition. geological surveying and exploration is CApPeNSive
also, onee deposits have heen found that are sufticiently attractive in OO
terms to justify exploitation, the figures of reserves often represent merely
the amount of ore known likely to be snitable for exploitation over 4 sufticient
period ahcad to justify investment i the project. A hinnt to the life of some
mines may be predicted, and their reserves can be assessed with reasonable
accuracy. With others, however, the reserves may be Enown to be considerahle
and quoted figures may be well below the total actually available.

Estimates of changes in developing countries’ share of proved and probable
reserves of the main non-ferrons metal ores over the decade 1958 1967 are
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given in table T in terms of recoverable metl content Fhe relative share ot
bauxite reserves in the developmyg countries dechmed duaring this period owing
to the discovery of very large deposits e Anstralia. Their share of reserves
of copper ores remained relatively unchanzed. The ierease inlead and zine
ores has rosutted trom an inerease i the known lead-rich deposits i Mexico,
Morocco and Peru, and in zine-rieh ores in Argentinen. Mexico. Zaire and
Zambia.
Mine production

With regard to mine production (table 2y the trends for the developing
countries over the period 1938 1968 were not favourable. except for copper.
There was an over-all decline in the developing countries” share of outpnt ot
aluminium, from 73.2 per cent to 66.1 per cent. The position for lead and tin
remained virtually unchanged. but there was a decline in the developing
countries” share of zine mine ontput owing mainly to a large expansion of
Canadian output. Copper mine production exhibited an inerease in the devel-
oping countries’ share owing mainly to increased output in Chile, Peru, Zaire
and Zambia, and some expansion in the Philippines

Refined metal  production

The total production of retined metals over the period 1958 1968
(table 3) retlects the trends in mine production, but there are important
differences. Thoe output of aluminiunr in the developing countries in 1968
was only 6.1 per cent of the world output. There has been a trend to incroase
the amount of bauxite converted into aluming in the developing countries,
but the pattorn in the locat'on of smelters has tended to favour market-
oriented ocntions in the industrinlized countries. rather than the construction
of smelters in the developing countries near where the ore is mined.

The pattern for tin has been quite the opposite, witho over 70 per cent
of refined tin production in 1968 taking place in the developing countrie:,
where the ore is nuned. For zine the position over the vears 1958 196
changed little, vhile for copper and lead there was some decline in the devel-
oping countries’ share, with the amount of refined metal produced in these
countries being substantially lower than the rine output expressed in wmetal
content. Except for tin, there would appear to be astrong proference by the
large international producers for locating refineries in the indmstrialized
countries.

Conxwm ption

The statistics for consumption (table 4) are also of interest, in that they
reflect the progress in industrialization. By far the largest increase in metal
consumption in the developing countries was the increase in consumption of
aluminium, almost 39 per cent over the period 1958 1968, The biguest
increase in aluminium consunmiption was in India, where consumption i
1958 was 15,600 tons and in 1968, 128,000 tons, partly owing to economic
growth but also to a domestic shortage of copper. Brazil also evidencod sub.




‘WOINES Yitm PIJEAI} 3q pIhoys pue L[Uo sajeuinss ale somdy uil o

y
= G ®GO | TCO'81 te 8€¢ 0638°6 Tttt eioL
1. T
= Yy (T e v oLl ol vC ¥ Tttt pULL,
~ NN Py N g CHY°E 09 1¥1 L3E°S I outy
Z 1Y t°C wa oy 089°¢ Ly 0ct ozt's T oo peol
z SE € o CET £o1°¢ ey ¥l 168G T toddo,)
” HNE o~ ce o8E cH6'Y e |L 6.¥¢ T wmuununy

gty ol 1 it g fits dud fxung PHISHON]) (xHO] PUDEROY]) (oo dod ) (sHOy JUDSROY]) (suo) pupsney))

NI QU9 0y Jerdis T IO D)0} PO

bridapsanf e e Rerd ey Badopoap g arilfy 19094 PPog NOLLMNOD BUrdo) oy [0 2dDYS 1oo: prom PRI

2T SRS RN SO PR T susl wl wotdwisun ) sog] wr uondunsuo))

Yoot Ul aBiLs,

SG ] ONY QoG] N (S 0. 10N IV WOMA) SIVEAN SH0UHAT-NON J0 AOILIKASNOD TVIOL dHL NI SHIHILNI0D ONIJOTIATG HHL 10 HUVHY

Foenqrd

uiel 1 Lol cel el R o Fu 14 B Wy,
e ST tow SOE o€ '8 | cgg'e o auiy
S| te o'gt e LE9°C o'Fl KR6¢ (1124 -2 I
<t e e 1t¢ e NG ge¥'g © duddoy)
s 1Y L1t S09'9 ¢°¢ 19 9ls's T mmninuny’
r o doidly g dod (U0 PUDSRON ) (suny pupsnoi) (oo dod ) {SUO) PUBLSHOY]) (sun} pupsnoy}
Nt g 140
brd oo ] Sotdjisos Burdopaisp [0 aavys ] PHo g serqunod wrdopadop jo a4pys 1990 110.M PRI
sl Nl sY6I ur pndmygy Lear u rdpyg)

Sped pno o i Lol g obndedp

SORT TINY QOGN ISTTHE iox TTTY ILGHA) SIVLAN S10d8AI-NON JANIIEY A0 NOLL).MA0¥Ed "IVIOL dHL XI SFIHIN]10D OXNIJOTIAAHA FHL JO HAVHS

¢ o19vl




PART 1 NGO 1 RROU S ML RESOT RCES [0

stantial advances m ahmminm consmmption, which mereascd from 26,000 tons
me FODS 1o 80200 tons i FO6S. Here acaim. a domestie shortace of COPPeT Wik
atactor, In both conntries the nternal market has been assesscd as worrant ine
A shdficant imvestment meexpanding domestie smelter facilities, Overaall,
the consumption of alnminmm in the developinge countries is hivher i actual
tonnage than that of any of the other non-ferrons metals,

By contrast, the imerease i developing countries” copper consumption
was less than one haldf that of the world averace over this period. This reflects
the faet that copper is nzed mainly s the more techiieally advaneed sectors
of the economy. and that the shortage of copper i some of the developing
countries led to mereased consumption of alwomininm as a substitnte,

The patternof lead and zine consumption g 198 1968 refleets primarly
a growth m the usage of lead for batteries and zine for galvanizing steel.
The growth i the usage of lead in the developing conntries was greater than
the world averace, and of zine more than double the world vate. A partienlarly
active arca has beens South-Fast Asia where total zine consumption in 1968
was estimated to be 83000 tons. of which abont 335000 tons were Tor ual-
vanizing. The United States Military: Forees may have consumed abont
F2.000 tons of this tetal. In Laiin America as a whole, Tead consumption was
estimated for TOGR 1t 153,000 tons and zine at 137.000 tons, The main growth
has been in Argentina and Mexico, and to a lesser extent in Brazil.,

Galvanizing s a major industrial outlet for zine inall of these conntries.
In Brazil. however, 20 per cont of the zine is nsed i making brass, whereas
brass-artking s small e omost other untries in Latin Ameriea. Battery
ans accommnt for 15 per cent of the consumption of zine m Argentina, but
therr producetion is <mall i the other conntries. Batteries and eable sheathing
are major outlets for lead m these conntries. Lead sheet and pipe acconnt
for 30 per cent of the outlet in Argentina bat for only 1o 25 per cent in
the other countries. In Mexico. prodnetion of litharge pigment acconnts
for about S0 per cent of consumption,

The inercase in tin consumption is estimated at only 1,000 tons over
the decade for the doveloping countries, Statistios are not sufficiently reliable
for any significanee to be attached to these tivures, however, since over-all
the discrepaney due to wnreliability may he - 1OOO tons.
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SURVEY OF COPPER, ALUMINIUM, TIN, LEAD AND
ZINC PRODUCTION IN THE DEVELOPING
COUNTRIES
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AFRICA

('ENTRAL AFRICA
Burundi

This Contral African Stato beeame an independent kingdom in 1960
and in 1966 proclaimed itself a republic. To the north it neighbours on Rwanda,
to the cast and south-east it adjoins Tanzania, and its western neighbour s
the Republie of Zaire. The eountry is very mountainous, being mainly at an
elevation of 1.500 -2,000 m with some mountains rising to around 3,000 m.
This torrain is broken up by deep river valloyy. The climate is tropieal with
a long hot, dry season. Most of the population of 3.3 million (1968 estimate)
live in the lower-lying aroas and the river valleys. The total land area amounts
to 27.8334 km?2,

Burundi has no railways; a network of stone-surfaced roads and other
tracks provide the main means of transport and eommunicatio, Navigation
on Lake Tanganyika also provides a eargo route into Tanzania and connects
with its railways and the Zaire rail and river system. Airports exist + Bujum-
bura (tho capital) and Kitega.

Aluminium, copper, lead and zinc

There are no known deposits of the ores of these metals, nor are there
refining or semi-fabrieating activities connected with these metals,

Tin

There are a number of small but rich tin-bearing deposits in the country;
these form an extension of those of Zaire, and are usually alluvial deposits
of cassitorite in combination with bastnaesite, the latter being the more
important. Table 5 indicates the growth in production of tin-bearing ores
in Burundi.

Table 5
(OUTPUT OF TIN-IN-CONCENTRATES - BURUNDI
{ Tons)
1962 1965 1966 1967 1968
Bastnaesite....... . - 150 200 300 525
Cassiterite, . ......... 24 17 50 96 149

In 1968, 8 tons of colombo-tantalite ores and 1! kg of gold were also
mined.

3]
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This production 1s bazed maindy on the mme at sSaronje (bastnaesite
with some cassiterite) and at Murebe (mainly cassiteritey Farther exploration
of the Ruzizi plaine was earvied out in 1967 1968 tinaneed by credits from
Deunieme Fonds Karopéen de Développenent, A further survey in the Congo.
Nile rerions with United Nations support was muude ine 1965

(ttineroon

The Federal Republie of Cameroon is a Central Afriean countey ot
2.0 milhon inhabitants, having a coastline of over 300 kin on the Atlantic
Ocean. Nigeria provides its north-western boundary, and Chad an irregular
north-cast houudary, whieh continues with the Central African Republic on
the cast and the People’s Republie of the Congo and Gabon to the south.
Cameroon lies on the equator, and the climate s hot, very hamid on the
coast but inereasingly arid to the north-cast and cast. The total land area is
475400 k2,

The country has two main perennial river systems, one flowing into
the Gulf of Guinea, and the other to the north flowing into the Benue river
or the Lake Chad depression. Apart from the coastal strip the country is
above 300 m elevation. The Cameroon Highlands on the north-west coast
and the hills in the north rise to over 1,600 m.

The country has a small railway system, amounting to 520 ki, running
from Douala on the coast to Yaoundé, and from Douala to M'Kongsamba.
A project exists for a Trans-Cameroon line, extending the Douala-Yaoundé
line to N'Gaoundéré and then further nto the Republic of Chad. The main
soaport 1s Bonaberi (near Douala), and other port facilities exist at Vietoria
and Kribi. In the north Garoua is an important viver port on the Benne river,
Connexions with international airhines exist at Yaoundé and there is an
mternal airline network.

There are no known resources of coal and oil, but natural gas has becn
found and further prospecting s proceeding. There are very considerablo
hydrocleetric resources and potential, which account for the fact that over
95 per cent of the power generated is hyvdroelectrie; this amounted to
LOOS illion kWh in 1966,

There are large bauxite deposits in the country and deposits of tin
ores, rutile titantuim dioxide and gold have also been located.

Ahiminium

The comntry possesses extensive bauxite deposits, estimated at over
20 billions tons, of which 900 million tons are proved and probable. The
bauxite is of fairly high quality with a $0--30 per cent AlO; content. If
the estimated reserves ave proved, the country would rank third in the world
for total reserves, The richest deposits of lateritic bauxite are found 120 km
to the south-west of N'Gaoundéreé on the Adamawa Plateau: theso have
approximately 42 per cent ALO, content. Other deposits are found in the
Dichang and Foumban area, near FPongo Tongo, to the north of Douala,
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with probable vezerves amomuting to # million tons of 6 per ocent ALO,
content. A fiwrthey deposit ot <imilo quality exists in the Bangam area,
anountimg to 45 mllion tons andd o small deposit of about -t milhon tons
exists near Bamboutos,

Minimg of the bausite at Fonvo Tonga is camed ont nder the AUApIeas
of the Syndicar de Recherches des Baunites du Cameronn. whieh ig ow el
by the French company Pechiney (Cie de Produits Chinnques et Eleetro.
metallurgiques). Data on production of bauxite s not available, There are
facilities only for dryving the hauxite and there is no ahimina prodaction.

Anahunininm reduction plant has heen built at Bden of AZ.000 tons; auunm
capacity, operated by the Compacrnie Camerounaise de U Alumininn Peehinge -
Ugine (Alucam). o company in which the French aluminiumn producers
Pechiney and Ugine hold 485 per cent and 12,0 per cont of the capital respec.
tively!, withomost of the balanee held by Belri and Freneh tinancial interests
and 3 per cent by the Cameroons Government . The plant operates wsiny
alumina imported initially from Franee and now from the Compagnie Intey.
nationale powr b production de FAhuouine (FRIA) in Guinea. It commenced
operations in 1957 and s curvently operating at capacity. The data for pio-
duction of primary metal imports of alumina and irports and exports of
ahuminium imgot are given in table 6.

Table t
Propie FHONCIMPORES AND BN TPORTS OF AL MINICNM INGOT CaviirooN

{ Fhowsand tonus )

1150 194 1ing any 11N 14
Primary aluminium production . 42,3 M5 45,2 48,3 45,4 167
AMamina jmports 85,0 45.5 o o
Aluminiun exports< . 430 404 15.4 46.5 .5
Aluminiunm naports .. .3 13

A seni-fabricating plant was also established i 1968 at Edea, Soctétd
Camerounaize de Fransformation do P'Ahonininm,  with participation by
Alucam and other French finnncial interests. This plant consists of a rolling
mill with ancitlary equipment and facilities for producing aluminium hotow-
waro and other semi-fabricated products, The initial capacity of the plant
is 5,000 tons/anmum which is planned to be expanded to 10,000 tons/amnin,

Copper

Small deposits of copper ore have boen found in the north-east around
Tiffol. The Cameroon Geolowical Service (with French assistance) is con-
ducting swrveys for copper-boaring ores in the woestern region of tho conntry
around Ntole, Mamfo and Cumba. More recently a coppor oro body has been
discovered in tho north at a location in the Poli area 100 kin south of Garon.
but its quality and extent are unknown.

! Sinee compiling this report Peclimey have sequired Ugine's aluminiom mterests,
both in Franee and overseas,
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Tin

There are a number of deposite of cassiterite m- varions parts of the
comtry. bt data on ore resorves and quality are not avatlable. Production
of from 40 45 tons s centred at Mavo-Darle, 55 ki soutli-west of Bana in
the west. The original alluvial deposits have heen worked ot aud produetion
i+ now based on poorer quality deposits. Recent prospeeting mthe region has
failed to locate any simnificant tin depozits. There are also idieations of
cassitorite deposits i the vieinity of Garva. Prospeeting for tin doposits and
other minerals is eontinning with the assistanco of the Federal Repnbhie
of Germany. Franee, the United Kingdom of Great Britain awl Northern
Ireland and the United States

Sineo 1961 the mining in the Mayo-Darle area has been carriod out by
Société do Fibre Mécanique, and concentrates are produced of 60 -70 por cent
tin content and exported to the Notherlands and Spam.

The Central African Republic

The Central African Republic lios just north of the equator, situated
betwoen Cameroon and the southern part of the Sudan, with Chad to the
north and the People's Republic of the Congo and the Republic of Zaire to
the south. It attained independence in 1959, Tts popnlation of 1.49 million
(1968 estimate) is spread nmovenly over an area of 624930 km?, the castern
and north-castern regions being very thinly populated. The three large towns
are in the southern part of the country: the eapital, Bangui (population
35.000), Berbérati (population 38.000) and Bossangoa (poprtlation 31,000).

The comtry is made up mainly of a plateau ridge averaging 660—H00
clevation with an east-north-cast trend. The Rare Massif in the west and
the castern heights have peaks up to L4000 m. The climate ix egnatorial in
the southern half with temperature averaging 27 ¢ and a diwmal variation
of 8 -~ 11 ¢ the northeorn half s less severe with a rainy mousoon season
from June to October and a dry scason front October to March. Rainfall
ranges from 120180 e per voar,

Eeonomic progress is impeded by tack of ready access {o the coast in
the absenee of railwavs. Most exports travel down the Ubangi and Congo
rivers, or by road westwards to Yaoundé or Douala in Cameroon. There are
fo v all-weather roads in the country; the main towns and smaller population
centres are connocted by a notwork of dirt roads

The cconomy is overwhelmingly agrienltural, and largely of subsistenco
agriculture. The main export crops are coffee and cotton, with some rubber,
sisal and oil palms. There is some small-scalo industry associated with proces-
sing these proditets, some brewing and a textile combine. The current economie
plan provides for investment of 5,600 million CFA franes in industrial ventures.

Alwvminium

Exploration of the country is incomplete, but there ave so far no reports
of hauxite occurrences, nor is there any imdustry associated with this metal.
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Copper. dead and zione

There have been report< of oconrrences of copper and zine ncthe connt s
but no information has been published on their cconomie signéiticanee. There
is no industiey assoc ated with the production or fabrication of these metals

Tin

Ocerrrences of cassiterite at fppyv. Bria and Yalinga were scheduled
for imvestigation with the help of an expert from the Fedeal Repubhie o
(Germany during 1964, bt no report on this investigation has been prblished

The People’s Republic of the Congo

Thiy Central Afvican Republic of approximately 1 million imhabitant.
hes across the equator. In the sonth-west it has a short coastline on the
Atlantic, and its neighbonr to the cast ix the Republie of Zaire. To the north
t# the Central AMfrican Republic and Cameroon, and on the west it has an irreg-
ular boundary with Gabow. The relief of the comntry is varied. ranging fron
a 300-m plateaw in the east and sonth to hills visig to 300 Lovo m in the
north-cast. 'Fo the south-west the coastal region is flat and sandy. The chimate
is typically eqnatorial with temperatures of around 27 ¢ and with rain
exceeding 150 cm/fanmun. The total land area is estiimated to be 342 000 kim®,

The main viver pattern i formed by the castern tributaries of the Congo
river which provide the bonndary with Zaire, These rivers are stow-Howing
and navigable the year roundd. There are abso shorter vivers on the south-west
of the main watershed that we fast-flowing. with mumerous rapids. and are
not navigable. Pointe-Noire on the Athintic Ocean provides the main foreign
cargo and passenger shipping connexions. A railway line of 512 km in length
connects Brazzaville with  Pointe-Noire. Connexion with intermational air
services is provided by the airport of Mayva-Mayva (Brazzaville).

There are no known coal or oil deposits. The eountry has considerahle
hydroelectric resources: in 1968 six stations produced an ontput of 27.9 million
KWh out of a total output of 45.5 million kWh.

Beposits of banxite  copper. iron. lead amd tin orves potash and zokd
are found in the country.

Mwmenium

Exploration for hauxite deposits has been carried ot on the Kouji
platean in the north-west. Fhese deporits are red banxite (ferrons laterites)
which are of little value as ahuniniune ores, having a 37.5 per cent AL,
content and 4.7 per cent Si0, content. with the balance maily iron oxides.
Fhere is no alumininm reduction indnstry in the country. For many vears a
scheme has beensnnder study for the construetion of a large dam and hydro.
clectrie station on the Kouilon river which would have an aluminiun outpat
of 250,000 tonsjannwin. There are considerable problems associated with this
schemo, not the least being that of financing such a large mdertaking Consid-
erable potential also exists for the development of Tow-cost power for metatn-
rical industries.
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(‘opper

The castern Niart basin has heen the souree of metallic ores over a period
of vears: The Mindouh mine was incoperation from 1911 to 1932 and produced
approximately  HEA00 tons of sulphido ore. vepresenting  approximately
G.000 tons of metal, The maim problem aszocirted with vning in this area
= the ecconomic work ng of scattered depoxits of complex compaosition. which
present considerable problems i extraction of the metal content. These
ate the so-called blaek.eovth (lervesopodrest ores which contam ealeareous
substances sand. ovides of fead, ieanganese and copper and copper carbonates
and =ilicates,

Rexerves of these oves aronnd Mimdonli are cstimated at 830,000 tons
ol ore of approximately 5.5 per cont copper content. A further 200,000 tons
are known to exist i the vicinity of Moubiri with approximately 5 per eent
copper content. and 33,000 tons are known at Reneville with a 5.8 por cent
copper content,

A small sulphide ore body s known at N'Zal-Mimodi which has a
2.3 per cent copper content and is estimated to contain 1500 tons of netal.
A nunixed oxide-snlphide ore deposit exists at the Boko-Congo mine amounting
to 170,000 tons of ore of 3 per cent copper content.

Nome copper also ocenrs in conjunetion with the load-zine ores referrod
to helow,

Lead and zine

A nixed lead-zine ore deposit was worked at M Bouato-Hapito in the
eastern Niari basin from 19391961 1 it produced a total of aronnd 125,000 tony
of coneentrates containing 52 per cent lead. and 26000 tons of zine concen-
trates of 42 per cent metal content. The M Passa mine was in production
from 1961 to 1969 and produced 73,152 tons of wmixed lead-zine sulphides of
42 53 per eent lead and zine content and 10,435 tons of copper concentrates
of 1042 per cent copper content. Theso ore beds are not as vet exhausted,
but their further exploitation depends npon finding an economic method of
working and treating them.

At M Passa aanrvent rescarel is direeted at establishing whether there
ix =ufticient heavy mineral in the deposits to amortize the cost of a flotation
plant. Incall, several hundved thousand tons of lead-zine snlphides of 10 - 15 per
cent metal content, in conjunetion with some 200,000 tons of snlphide ores
containing 3.5 per cent eopper. are proved and probable. In the same area
there ig a lead-zine sulphide ore body at N Zada- Diangala containing 49,000 tons
of 9.8 per cent wmetal content.

In the M Fonati-Hapilo sector, known rezerves are estimated at aronnd
T00.000 tons of mineral containing 6 por cent lead and 14 per cont zine in
the form of carbonates. The Yaungo-lKonhenza deposit has been surveyved

and s estimated to contain several handred thousand tons of lead-zine
carbonates having a 30 40 per cont metal content. .\ small ore body  has
been fomud at Djenguile, 30 kin west of M Fonati: its resorves are estimated
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at 334,000 tons of ore, which are oxides and carbonates containine 29 per cen
lead. 9 per cent zine and 4 per cent copper. More recently. lead sulphuk-
mineralization in the Konilou district liasz been studied, but no informad or
has so far heen published,

Tin

A small alluvial deposit of caszitertte, associated with wolfram and
columbinm-tantalite, with 56 kg/m?* of metal ore was discoverad in 1957
in the west of Mayombe near the Gabon horder. Over the period T8 196s
a total of 571 tons of tin and 12 tons of tungsten were produced. The recent
cessation of mining is due to lack of reserves with an cconomic metal content

Production statistics
Statistics for mine output of non-ferrons metal ores i the People -
Republic of the Congo are given in table 7.

Table ;

MINE OUTPET OF NONCFERROUS METAL orES PrRorte’'s REresnie oy rae Cosao

( Tons)
194 1966 1967 19688 sy
Copper ... ....... 67 356 906 N406 ce
Lead ... . ... ... 2,061 2,648 |.40% H00 FRINS
Tin ... oo +4 48 53 25 32
Zine L. 6,000 6,17% 3,284 a2
Gabon

The Republic of Gabon became independent in 1960, It is situated on
the west coast of Central Africa between Cameroon, Equatorial Guinea and
tho People’s Republic of the Congo. Its population of 473,000 (1968 estimate
live mainly in the river valleys and on the inland dissected plateau, whose
olevation is between 500 m and 1,000 m. The total land area amounts to
267.000 kim?, The climate is oquatorial with little seasonal variation and
abundant rainfall throughout the vear. Much of the country is covered by
rain forest. The main town is Libreville (population 53,300). which is the
capital and principal port; Libreville and Port Gentil handle ocean-going
vessels,

The country is hampered by poor road communications and has no rail-
ways. The budget for road construction (1966—1970) was 2300 million
(‘'FA francs per annum. Libreville and Port Gentil also have airports linked
to the mternational routes.

Natural gas output is approximately 17.5 million m3; 3.4 nillion tons«
of oil were produced in 1967, and there is a refinery in Port Gentil with an
annual capacity of 620,000 tons. The country is a large producer of manganese
ore, as well as uranium, gold, cocoa, coffeec and timber. Much of the cconomy
is of shifting cultivation. subsistence agriculture.
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Alwminium

Survevine of the country s incomplote, but so far there are no reports
of ocerrrences of bhauxite There i no industry azsociated with the vetining
ov semi-tabrication of adummiun, and flmports are very small.

Copper

There have been mdications of copper in the Makkou-Boone area, bat
investigations have not shown the minerahzation o be extensive, Simveys
have also been made by the Burean de Recherches Geéologigques et Minicres
(BRGM, France) to the west of the Ofooud river. south-east of Etéke, where
the geological formation is similar to that in the Zawe copper belt. No con-
firmation of devosits of commercial importance has yvet been made,

Lead and zine

Possible ocorrences of lead-zine ores are heing investigated on the coast
north of Libreville and Mayanba. where conditions are considered favourable
to tho occurrence of these metals,

Tin
There arc no reports of oeaarrences of tin ores in the territory.

Rwanda

This Central African Repitbiic, which became an mdependent kingdom
in 1960 and a republic in 1961, 13 situated to the east of the Republie of Zaire
and to the west of Tanzania. On the south lies Burundi, with whom it shares
a degree of geographical and enltiral sinilarity. On the north its neighbour
is Uganda. The climate is tropical. modified by elovation, with a temperature
range of 10 —-30 (' and two wet soasons  one from Febrmary to May and
the other from October to December, Rainfall ranges from aronmd 95 e to
over 1560 cm/anmmm in the east of the conntry. The main part of the comtry
lies on a platean of LA00—1.800 m with some heights rising to over 2,000 .
In the far south-west the elevation falls to around 1000 m. The population.
which totals 3.1 million. is primarily mral and engaged in agrienltnre, There
are only two large towns. Kigali (popnlation 10.000) and Butaré (population
4,500). The total land area is 26 300 k2.

There are no railways in the country, but it has a well-developed road
network totallmg 6,000 knt of whieh 2,200 km aro metalled roads classified ax
“routes natienales”. There nre two mam access rontes to the ports. The
sonthern route goes via Bujumbura (Burundi) and then by boat across Lake
Tanganyika and rail from Kigoma (Tanzania) to Dar es Salaam, a total of
approximately 1,200 km. The northerly rvoute is from Kigali to Kampala
(Uganda) by road and then by rail to the port of Mombasa (Konya) and
totals approximately 1500 km. Navigation on Lake Kivn also provides
communication with Zaire. The airport near the capital. Kigali, providesx
international service and the airport near Cyangugu can accommodate DO 4
aircraft. There are also seven domestie airfields.
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I 1966 the total electricity generated wasx 850 nallion K\WH. of which
HLS million KW was produced by ivdroelectrie stations. There is an estimated
potential of 4250 million KWh of hydroclectiie omtpit. if the ve<omrees cng
be developed. Natural gax has heen fonnd in Lake Kivo, and total resery o
of 57 billion m? of methane, as well as other chenieals e catimated to ext
The country possesses workable deposit= ol cassiterite. wolfram hervl, co
Inmbo-tantalite and some amblveowite (lithimm). Gold ha< been mined and
turther useful deposits are cousidered 1o exist

Nbaminium, copper. lead and zine

There are no known deposits ol ores of these metals in the connt ry il
no refining or senmi-fabricating works are conceimed with these mctals,

Tin

Deposits of tin-bearing ores ocenr that are considered to be an extenson
of those in the neighbonving Republic of Zaire, They are found maindy in the
west around Katemba in pegmatites, or inalluvial lodes in the dist riet around
Rutongo north of Kigali, or in the vicinity of Rwinkwann in the east. and
they are open-cast mined, Table 8 gives the production data for coneentrfes
over recent yvears, The concentrates novmally contain 7274 per cent tin

Table &

PR(')I)L('TIU\ AND BEXTORT OF TINCGIN CONCENTRATES Kwastia

{Tons)
159 196, bty 1967 11hN
Prodaction .., ... F 100w 1.420 1.300 1,322 1,200
Fixports ... ... o 1,002 1,340 1,325 1,330

a Includes some prodaction from Barumli.

In addition to tin concentrates there s also some production of columbo-
tantalite and wolframite, In the ores as mined these minerals average abont
L2 - 15 kg/m® The concentrates are exported mainlv to Belgimmn bt also
to Zaire.

Recent explorations indicate that the main reserves are to be found
prunary beds, Total ore reserves are estimated at 635.000 tons. of which
20,000 tons are proved or probable.

. The Republic of Zaire

The Republic of Zave (formerly the Democratic Republic of the Cono,
beeame independent in 1960, Tts population mmbers approximately 16 mil
lion. It ocenpies a large arca (2,345 million km?) of Central Africa. The Congo
river is the main river in a country-wide river network forming the enstern
and major part of the Congo basin. The country has a small coasthne of
35 km ruming northwards from the point where the Congo disclarges imto
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the Atlantic Ocean, and for some distanee the north-west and western houn-
davy i formed by the Congo river. then by the Onbangari river, which separates
the conntry from it neighbour, the People’s Republic of the Congo. To the
north Hes the Central African Republic and Sndan.and to the east are Ueanda,
Zwaneda and Bioadis Too the sonth-cast s Zambia and to the south-west
Aneolr

The comdiy dies weross the equator, with the characteristic equatorial
e of Ligh tenpericiures and high rainfall-- 150 cmjannum or higher
and high hunddity, althoneh i the =onth in Katanga provinee the climate
i drier (100 cmfaunum). The coaztal belt is low Iving and relatively dry.
Most of the country occupies a platean over 300 m in elevation: in the Katanga
provinee the nndutating platean vises to over 1000 m. The vidges in associntion
with the Centrd African Ritt valley, whiclo form the eastern border. vise to
over 000 m i places,

The reilway system totals 4.600 ki and primarily serves the needs of the
copper belt of Katanga provinee. The line fronm the copper belt runs north-
westwards to Port Franequi on the viver Kasai: this provides connexions
with the viver trasport system, which has a diveet Iink to the capital, Kin-
shasa. A firther railway hne conneets Kinshasa with Matadi, the main port
on the Congo estuary. A branch line from the Port Francqui line runs from
Kamina northwards to Kindu with a ferther branch to Albertville on Lake
Tanganvikic This comnects with the Congo river transport syston, The rail-
way svstem was primarily designed as part of the Trans-African systen.
which eartied most of the traftie from the Zambian and Congo copper arcas,
with a branch at Tenke going westwards throngh Angola to the port of
Benguela, A further, vather civenitous route runs through Zambia and Rho-
desia to the port of Beira in Mozambique. The transport of copper involves
a jonrey of from 2100 to 2785 km by rail before reaching the coast. River
transport ix generally of great importanco internally to the country, handbing
aronnd 70 per cent of its imports and 60 per cent of its exports. Intornational
aivport fucilities exist at Kinshasa and there are a number of internal airfioldx.
The total length of roads is 15300 km with a limitedd amonnt of macadam
roads i the copper belt and aromid the maim towns,

There are siall depositz of coal being worked in the country which are
supplemented by imports, There has heen little surveying for natural oil
and gas depozits, Of the 2,664 million KWh of eleetricity produced in 1968,
hydrocloctiic generation accomted for 2,607 million kWh. A feasibility
study ix under way teo develop a large hydreoeleetrie station one the river
Lnalaba to serve the copper belt.

The economy of the conntry is highly dependent on mining. Cadimium,
germaninmm, silver. gold. palladimn and platinnm concentrates are oxported
for processing. mainly to the Hoboken refinery in Belgium. Zaire is the workl's
leading producer of cobalt, which is associated with copper, for whose (smelter)
production it vanks sixth in the world (excluding the centrally planned eco-
nomies). and it is also an important producer of zine.
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Alminiim

Banxite deposits are kuown in the Tnga-Sumbi aven of the lower Congeo
ated in the north-cast between the Towd, Bima and Rubi vivers, The ALO,
content varies between 34 and o2 per cents and the siliea content 15 low
Co 05 per cent NiQL), These depositare estimated to constst of 10O million
tons of proved and probable reserves,

There i cuorently o nimine nadertaken of the banyite deposits, cor s
Hhere any rednetion plant. s lone avo as 196 an internat jonal svndieate
was et up nnder the anspices of the Belgian Goverment to st udy the feasibility
ofaplant at hesa, between Kinshasa and Matadi, This project has now reached
the detailed plavning stage in which the Société Halo-Convolaise F Aetivites
[ndustricles (Traliae consnlting engineers) and the Sociéte de Traction of
' Electricité (Belgian) are involved. Acconding to the studies made by the
carhlier gronp at Inga. the potential exists for the generation of 25 million
KW contivmonsly. which venders it one of the most potentially important
sites i the whole of Africas Nevertheless, the problens of creating the neces.
sy mfrastractuee. of providing financing ana per<onnel are correspoudinge|y

farge,

opper

The copper belt of the Republic of Zare is sitnated in the provinee of
Katanga near the bosder with Zambia, The combined Natanga-Zambian
copper belt whiich is part of the snme geological stracture, oxtonds over an
area of approximately 500 ki length and 300 ki in width: the greater
part lies within the honndaries of Zaire, Basicallv. there nre two types of ore
encountered: a sulphide ore body of 3 5 per cent copper content that ocenrs
around Kipushi and is deep-mined, and oxidized ores which lie near e
nrface and which, in the more important depositsare of 68 per cent copper
chit range between Land 10 per cent) and are mainly open-cast mined. Small
amounts of zine (~ 2 per cent) and cobalt (0.2 17 per cent) are also con-
tained inthese deposits. Total reserves have been estinmted at 36 million
tons of which IS million tons are considered proved and probable. The anmnal
vate of ore extraction ix over H million ton-,

The industry was estublished by the Belgian company. Union Miniere
dn Hant-Katanga (UMH-K). Inc 1967 an agreement was reached whereby
the ore reserves and production facilities of UMH-K were transferred to o
Congolese company. Soeiété Généralo Congolaise des Minerais. The Socicte
Générale de Belgique provides tochnieal. production. vecruitment and market -
Mg serviees ona commission: basis, Dinta on mine ontput of copper ore, pro-
thaction and exports of blister and refined copper are swmmarized in table 9.

The copper belt is adjacent to that of Zambia, being part of the same
weological strueture. More recently, attention has heen devoted to the ex.
ploration for copper in other parts of the count ry where the geology siggrosts
the possible oxistence of wetalliferous ores,
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The present copper industry is centred i Katanga provinee near the
Zambian border and ranges from rming and dressing of the ore. production
of concentrates, to smelting and setinine. Cobalt 33 also extracted at the
vefineries, but pold. silver. platinwm and palladimn are recovered at the
Hoboken retinery i Belgnnn, The mines. concentrators. smelters and refi-
neries are listed motables 100 T and 12 together with recent data on thew
ontput and characteristies,

./I'll:/' n
PRODUCTION AND UNTFORT OF corrre A

{ Thousawld tons)

134 11 o ey 1965
Mine produetion o =2 2NNLG RITTRY $2L0 325.5
Smelter production ol copies e Y INNLG 3160 3210 2250
Retined copper production 1560 E52.6 1576 161.0 167.0
Foxport ol bhster eoppe 123,67 136.0 1593 1Ho0 1505
Fixport ol retined copprn . 5=y 152.6 157.6 lol.o LGG.6

a L hese flgnres tnehide some exports ttome Bhodesia and Nvasahbiud,

Table 14

CIHARACTERISFICS AN OUTPUT OF cOFPER MINES  AAIRE

1 Tupe of winina : - Galpud 0f ore 1968
Location ol wione upr ol ntirene Characteriztics of are uly f are

aperation (tons i

IWestern qroup

Musono Open-pit Oxide and nxed 1.350,%721

hamoto Openipit Mixed sulphide.oxide 2,423,759

Kamoto Undergronnd Mixed sulphide.oxide 9,003

Ruwe Open. pit LO31L.516
Nawthorn grov g

Kipusli Uniderpground Mixed Cn-Zin i.134.562
Central group

M'sesn Open-pit Oxide 045,275

Kambove (west) Underground Mixed sulphide-oxide 203,673

Kakanda Open-pit Niticeonus oxid 912,135

a This mine i= ot oo aartpul becanse of problems in getd e ore oul ol the e,

A more reeent development has heen the formation of the Sociéteé de
Développewent Industriel et Miniere du Congo. in which the Government
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Table 11

CHARANCTERISTHOS AND OUTPUT OF PEANTS PRODUCTING COPTTR CONI ENTRATES e

Ore treated
[ oeation of plapt Thupe of nre processed [REIAY! Prinfruction ot concentrtes
ftons )

Tons Analusia

IV estern group

Kolwez Sthiecous oxide 2,601,029
Mixed sulphide-oxide 276,956 o
IKamotor Sulphide-oxide 1.500,000 45,042 39.66°,, C'u 253, Co
(capacity) 527,129 25,787, Cu 2507, Co
(Dolomitic oxide;? - (8,900 19577, Cn 115, Co
Ruwa Sulphide-oxide 2,021,200 75,610 23.85", Cu
{in wanshing plant) 8, inl TRE, Ca
Southern group
Kipushi Cu-Ph-Zn sulphide 28242 217,166 28,920 'y
208,043 68477 Zn
48  39.74°, b
Ceniral group
Kakanda Siliceous-oxide 780,855 128,626 26,377, Cua 077, Co
Kambovae Mixed sulphide-oxide 1,057,023 12,400 45,627, Cu 2,307 Co
127,503 24017, Cu 0417, Co
(Dolomitie oxide) 30,447 19.887,, Cu 1.52", (o

Ikambove Waahing plant 200,700 85847 8,447, Cu
4,020 13.05°,, Cu
098 18,277, Cu

a The capacity of the Kamoto plant was inereased In 1968 and is planued to be expanded up to
4 mllllon tons of ore’annum.

b Some orea are treated with dolomitic limestone to facilitate refining.

Table 12

PRODUCTS OF COPPER SMELTERS AND REFINLRIES —ZAIRE, 1068

Ouiput
Location Souree of concenlrates
Uroduct Tons

Lubumbashi Kipushi Raw copper 18,504
Ruwe Blister copper 69,847

Kambove Cadmiun and germaniom for processing 3,169

Shituru® Kakanda Copper enthodes 126,519
(Likasa) Kambove Copper ingots 167,364
Ruwe Soluble anodes 35,824

Kolwezi Copper blanks 14,691

Luilug Kolwezi Copper enthodes 125,420
Copper blanks 9,930

Kolwezi Kolwezi Copper powder 6,162

a The reflneries at Shituru and Luilu also produced 3,659 tons and 4,590 tons respectively of eathodic
cobalt in 1968,




NON S REOU s PN S

-
-

holds 15 per cent of the stock. The halanee = held by dapanese companies,
Nippon Mining Co. Ltd hold< 57 per cent and the vemamnder s sharved by
Mitsubishi., Mitsur Minine and Smeitiner Coo Sumitomo Metal Mining Co.
Tovo Zine Co . Furukawn Minine Coo Ltd and Nissho Coo Lid The panepose
of this company ix the exploration of deposits incan area <onth of the present
copper-producing regdons Latc m P68 it was reported that v new deposit
had been discovered by the company at Musoghi SO Kmetronr Lunmbaehashi,
with which there are road and rail conmextons, and 10 ko trom the Zambian
bovder. near the Baneroft mine m Zambia, Reserves are estimated at 30 mil-
lton tons, containing 3.3 per cent copper. Explottation ot the deposit is pianned
to start i 1971, m conjmu tions with the building of anc ore-dre<sngg plant with
an output of 40,000 tonsannum. Because of the long and costly haul involved
n shipping to Japan. the conmpany s actively studying the possibility of
extending facilities to prodinee blister copper. Other driliimg at - Kisenda
mdicates possible copper reserves of 20 million tons of ore whose copper eontent

has not been ehiselosed,

Lead and zine

Zinc 18 mined in conjunction with coppor at he Kipushi mme and 1s
processed there as concentrates that are then supplied to the Kolwesi plant
of the Société Métallurgique Katangaise, whicl s owued jomtly by the
Government of Zaire and Belgian metallnrgical companies. Some of the zine
concentrates, however, are exported. The plant has a nommal eapacity of
60,000 tons/annum and also produces a fow hundred tons/anmim of cadminm
and small amounts of silver. gold and germanium. The plant prodiees zine
by the electrolytic process. Some lead eoncentrates are also produced that are
refined at the Jadotville-Shituel plant : this small produetion 3 used domestic-
ally. The plant also produced 1578 tons of copper in HI68 as a by-prodnet
of these operations.

Total reserves of zine are estimat »d at 2 million tons, of which T million
tons are rogarded as proved or probable. The extent of the lead reserves.
which are snall, have not been reported,

Data on production and exports of zine ores. concentrutes and refined
metal are given in table i3,

Table 13
MINING, PRODUCTION AND EXPORTS OF ZINC ORES, CONCENTRATES AND REFINED ZINC - ZAIRE

( Thousand tons)

1954 1965 1066 1967 1968 1969
Minoe production ... .. . 0L TLO O 192 11700 1220 1193 1140
itefined zine production ... HER ] S7.0 615 615 62.6 63.7
Fxports of zine ore and econcentrates 7o 896 948 0.5 92,1
Exports of refined zine ... L S 1 56.0  51.0 h7.2 67.1
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The total tin reserves of the comntry are estimuted at 300000 tons, ot
which 200,000 tons are proved and probable. The two arcas of the conntry in
which it oceurs are around Manono in Katanga and the Manicma area of Kiva
provinee in the north. The Manono deposit has acassiterite content vary i
between a few hundred grams and 2 ke/ton per in®: and it contains colunibite-
tantalite to the extent of ~ b5 per cent of the cassiterite content. Fstimated
reserves of this field are 100,000 tons, This deposit has heen worked for oy er
6560 vears by Compagnic Géomines, which has facilities for processing the ore
through to the tinal production of refined tin. Trc all, more than 3 million
tons/annuin of tin-containing deposits are handled. and smelted to produee
retinod tine Carrently. the operation ix carried out by a new company, Sociéte
Congo-Etain in which 50 per cent of the capital is owned by the Covernment
of Zaire and 50 per cent hy Société Géncral Congolaize dess Mindrais.

The Société des Métaux Etain operates in the Manicma area with head-
quarters at Kalima, working alluvial cassiterite  deposits that  contain
0.5 L5 kg/m? of cassiterite and also eluvial and primary tin deposits. Atter
washing, crushing and primary concentration, a final heneticiation is done m
two process plants which produce a concentrate containing up to about
©5 per cent tin, There are four other small producers of tin in the Kiva area.
Production of tin concentrates is approximately the samo for hoth companies.
Table 14 gives statisties for the production of tin concentrates and retined tin,

'IJ'DI‘I 1[
PRODICTION OF TIN CONCENTRATES AND REFINED 11N ZAIRE
{(Tons)
11434 15 1964 196; 1968 1l
Mine production (in eontenty .. 9400 6,211 68,295 013 7377 7.000
Refined tin production ... ... 3,400 1,500 1,500 1,500 1,500 1.800

Having tho advantage of neamess to European markets and established
connnercial connexions, Zaire could become aie inereasingly important sup-
plier of tin with improved mining. preparation and beneficiation techniques.,
Further prospecting for tin ores will be a necessary adjunet to such a develop-
ment.

Zetinin

Zambia was proclaimed an independent republic in 1964, The country
borders on the Republic of Zaire to the north, Angola to the west, Rhodesia
and Mozambiquo to the south-east, Maawi to the east, and Tanzania to the
north-east. It has a population of 405 iillion (1969 estimate), mich of which
15 concentrated in the copper helt.

Zambia lies mainly on a platea of 1000 - 1.500 m elevation. The Zambezi
river and its main tributaries, the Kafne and Luangwa, break up the tableland
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mto plateaux interspersed with some monntaims rising to over 2,250 m. The
Zambezi viver is known for its rapids aned fallss and especially Tor the famous
Vietoria Falls The total land area amounts to 765,169 kin®.

Although the conmtry lies within the tropics, its elevation for moxt
of its area relieves it from the high temperatures and humidity assoeciated
with the deep viver valdleyvs, The year 15 divided into threo seasons a warm
rainy season lasting from October to April, which is followed by a cool, dry
winter and a short hot. ey =eason from mid-September to late October.
Rainfall rangex from 75 em/anmun in the south to 140 em in the north.

The eonntry has 35000 kin of roads, of which 1,625 km are bitnminous
roads and some 3,700 kin are macadam roads. Tho current development plan
provides for bituminizing the Great North Road, which runs from Livingstone
near the Rhodesian border vin Kabwe and north-castwards via Serenje.
Mpika and Makonde into Tanzania. The only railway line throngh the country
mns from the copper belt. where it conmects with Zaire and the port of Lobito
in Angola; the southerm branch rung through Lusaka and Livingstone into
Rhodesia.,

Owing to the country’s distance from the sea, communications with the
outsido world are of vital importance. Before Zambia broke diplomatic
relations with Rhodesia, it imported and exported goods mainly by the railway
rimning through Rhodesia to the port of Beira in Mozambique. Now it exporty
voodx by the railway nnming through Zaire to the port of Lobito in Angola
and by road to the port of bar es Salaam in Tanzania. Construction of the
L.600 ki railway from Ndola (Zambia) to the link via the Tanzanian rail
svetem with the port of Dar es Salaam (Tanzania) has begun. Tho programine
i schednled for completion in 1973, Several roads going in the northern
direction are under constretion. Connexions with international airlines are
provided by the Lisaka airport. and there are smaller domestic airports.

The hydroclectrie power station at IKariba, located on the sonth bank
of the Zambezi river in Khodestuy territory, is owned jointly by the Rhodesian
and Zambian Governments and supplies approximately two thirds of the
country’s electrivity, which amounted to 3,101 million kWh in 1967, Political
considerations have led to the commencement of construction of a now hydro-
cleetrie station on the Zambian side of Kariba, which will be of 600 megawatt
output. The country has been short of power since the breaking of diplomatic
relations with Rhodesia; power is imported from the Congo copper belt.

Coal resowrces are being rapidly expanded to satisfy tho growing roquire-
ments of indnstry, as illustrated by the following output figures: 1966 —
114,000 tons: 1967 -423.000 tons. A new mine at Siankandobo near Mamba
ig expected to ho able to produce 50,000 tons/month. The country’s need for
oil is completely met by oil importi. In September 1968 a new pipeline betwoeen
Dar es Salaam and the Ndola copper electrolytic plant in Zambia was put
mto service. Mining and production of copper, lead, zine and cobalt make up
the range of products of the non-ferrous metal industry of Zambia.
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Aluminium

There are no known resources of bauxite in the country, nor are there
any reduction facitities. A copper wire and cable project is intended to incor-
porate provision for production of about 1,000 tons/annum of semi-fabricated
alumininm in the form of wire and cables,

(‘opper

Zambia is one of the major workd producers of blister and refined copper
It is known to have considerable reserves of copper, cstimated at 54 million
tons; 27.4 million tons are considered proved and probable. The ore is charac-
terized by a relatively high copper content which usually ranges from around
14 to 4.8 per cent, averaging 3.4 per cent. The ceonomie advaniages of this
relatively rich ore are offset by the fact that the major ore bodies being
worked are underground and the costs of removal of the ore are higher than
for the large open-pit mines such as in Chile where the copper content is
lower. Some of the newer mines which have recently come into operation in
Zambia are open-pit operatious,

The copper industry in Zambia contributes 44 per cent of the gross
national product and around 95 per cent of export carnings. Table 15 gives
data on mining production and exports of copper.

Table 15
OUTPOT OF COPPER ORES, BLISTER AND REFINED COPPER AND COPPER EXPORTS - ZAMBIA

{ Thousand tons)

1959 1965 19646 1967 1968 1964
Mine produetion P © & 696 623 6863 685 719
Blister copper - production. .. ... 339 696 596 633 863 704
Jdlister copper —exports. ...... .. 165 160 90 RO 92 107
Refined ecopper -~ production .... 371 522 494 533 551 603
Refined copper - exports ..... .. 308 aly H02 528 245 618

Until the rocent nationalization of the Zambian copper industry, it was
owned by two international companies, each having financial links with other
metallurgical mining companies in the United States and the United Kingdon.
Simee nationalization the Zambian Government has aquired a 51 per cent
interest in the indnstry through a government-owned holdine company.
Mining and Industrial Development Company (MINDECO). The group of
companies formerly owned by the Anglo-American Corporation is now oper-
ated as Nchanga Consolidated (‘opper Mines Ltd, and the former Roan
Selection Trust group now cperates as Roan Consolidated Mines Ltd. The
copper industry was nationalized by the Mines and Minerals Act which
hecame law on 1 January 1970. The terms of the agreement reached within
the provisions of the Act are summarized in the appendix to this chapter.

The following table summarizes the present structure of the Zambian
copper industry :
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Table 16

PRESENT STRUCTE RE OF THE ZAMBIAN COPPER INDUSTRY

Nehanga Consolidated Copper Mines Ltd
(51, Mindeco Ltid and 49, Zambia Copper Investnents Lid)

Chingola Division
Mines:
Chingola (undergronnd) Concentration plant: Chingola
Chingola (open-pit)
Mimbula (open-pt)
Titnla (open-pit)
Nchanga (open-pit)
Nchanga (underground)

Konkola Division
Mines:

Konkola (underground) Concentration plant: Konkola
Under development: Kansanshi

Rokana Division

Mines:
Mindola North (underground) Concentration plant: Nkana
Contral (underground) Sinelter: Nkana

South (mderground)

Bancroft (undergronnd)

Under development:
Bwana Mkubwa {(open-pit) Concentration plant: Bwana Mkubwa
Mindola North (open-pit)

Broken Hll Division

{Operations referred to under lead and zine)

Roan Consolidated ) ines Lid
(51 Mindeco Itd, 12.25% Zambian Copper Investments LidN
20v, Roan Selection Trust International Inc., and 16.:5°, public holdings)

Mufilira Division
Mine: Mufilira (nndesground) Concentration plant: Mnfilira
Smelter and electrolytio refinery: Mufilira
Luanshya Division
Mino: Luanshya (underground) Concentration plant: Luanshya
Sinelter: Luanshya
Chimbuluma Division
Mines:
Chimbuluma (underground) Concentration plant: Chambishi
Chambishi (open-pit)
Under development:
Kalengwa (open-pit)
Chambishi (underground)

Ndolu Copper Refinery Division
Ndola electrolytic refinery

a Zaibian Copper Investments Ltd is a company registered in Bermuda to acquire the assets formerly
owned by Anglo-American (Central Africa) Lid.
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The production of copper in Zambia is one of the largest and most ad-
vanced operations in any developing country. The mining methods used e
modern and efficient. Recently developed techniques are emploved to process
the ore such ax fluidized-bed roasting and oxvgen-enriched air for reverbatory
smelting. To enable some diftienlt refractory ores and wastes of 2.5 4 per
cent coppur content to be processed economically, the Torco process has been
developed and is now operated on a production seale,

In view of the overwhelming importance of copper to the economy., the
Government has taken varvious measures that are intended to produce signiti-
cant short and long-run benefits. The planning target envisaged the increase
of copper production to 750.000--850.000 tons annually by 1969 1970 and
to 910,000—1.2 million tons by 1979 - 1980. Specialists for the copper industry
are being trained to replace non-Zambian cmployees by qualitied Zambinns
A special “Zambianization’ committee has been establishod, and the represent-
atives of the Government, of the producing companies and of trade unions
participate in its work. To encourage the development of a dommstic semi-
fabricating industry. the government-owned mining and industrial develop-
ment company signed an agreement with a consortium of Phelps Dodge
Copper Corporation, Svenska Metallverken A/B, Anglo-American (¢ ‘orporation
and Roan Selection Trust for investment of $4.2 million in a copper-fabrication
plant, which will also engage in aluminium semi-fabrication,

The Government of Zambia, along with the Governments of Chile. the
Republic of Zaire and Perv. participates in the work of the Inter-Govern.
mental Council of Copper-Exporting Countries (CIPEC) whose aim is to
defend the interests of copper-producing countries.

Lead and z2ine

All known lead and zine reserves are concentrated in one large doposit
at Broken Hill near Kabwe in the central region of the country. Proved nnd
probable reserves of lead are estimated at 550.000 tons: zine proved and
probable reserves amount to 1.16 million tons. hLead content of the ore i
I1—15 por cent, averaging 12.5 por cont, and the content of zine ix 25 20 per
vent, averaging 26.4 per cont. Other small deposits of lead and zine are known
to exist, but these have net been surveyed. The figures for produetion, con-

sumption and exports of lead and zine ores and refined metal are given in

ble 17,
table 17 Table 17

MINING, PRODUCTION, CONRUMPTION AND EXPORTS OF LEAD AND Z2INC  ZAMBIA
{ Thousand tona)

1959 1965 1966 1967 1965 1969
Lead ore- wine production ... 150 34 21 20 23 24
Zine ore - mine production ... .. 420 47 32 H4 67 51
Primary refined lead - production 14,0 3] 20 20 23 24
Primary zine  production ... ... 30,0 47 42 45 H4 Hl
Pritnary lead - consumption . . . . 1.0 4 4 ) G 6
Refined lead exports ......... 9.4 16 26 17 7 23
Primnary zine exports ... .. ..., BIRY 45 39 40 349 hl
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Mining i< carvied ont as an andergronnd operation. The ontput of the
mine is 300000 500000 tons of ore anmially. AL of the ores minl in the
conntry are (ressed and sent to smelters for finther treatinent. Lead and zine
are processed at three works, sitnated at Broken Hill and belonging to the
Broken Tl Division of Nehanca Consolidated Copper Mines Ltd (formerly
Zambian Broken Hill Ltdy.

One of the plants went into operation i 1962, The capacity of the plant
i 25,000 tons of zine. with a purity of 98.5 per cent. and 18300 tons of lead,
with a purity of 9999 per cent (1968 data). In addition. the plant produces
Dore alloy. Tt operates by nmieans of the Imperial Smelting Company process.
The electrolytic zine plant at Broken Hill produces 30.500 tons of zine of
9995 per cent purity, electrolytic cadminm. sulphnrie acid. zine powder
and leaded zime.

Almost all lead produced in the country (with the exception of 4,000 tons
which cover the comntry’s needs) and all the zine are exported, mainly to
South Africa and to the countries of West Enrope.

Tin

Tin ore is extracted in small quantities, From 1961 to 1966 from 1 to
24 tons (in terms of tin concentrate) were extracted per annum noar ( ‘hova
in the northern part of the country. In 1967 the nine was ghut down.

APPENDIX

(1) Terms of the aygreement reached between the Government and the mining
companies

Assets acgnired: Al mining and metallurgical assets of Rhokana Cor-
poration, Nehanga Consolidated Copper Mines Ltd. Bancroft Mines Ltd,
Rhokana Copper Refineries Ltd. Mufilira Copper Mines Ltd. Luanshya Mines
and Mwinilunga Mines (Kalengwa Mine).

Price: Based npon book value as of 31 December 1964,

Payment: By issue of MINDECO bonds. fully and unconditionadly
gnaranteed by the Government of the Republic of Zambia. Bonds are freely
negotiable; repayment is to be in US dollars. and interest at 6 por cont per
annuin i9 to be free of Zambian taxes. Payment is to be made in equal semi-
annnal instalments,

Period of repayment: The debt will be paid off in vight years for assets
aequired from Roan Selection Trust, and in twelve years for assets acquired
from Zambian Anglo-American,

Acceleration of payment: In the event that payment for assets acquired
is less than two thirds of the dividend recoived by MINDECO. payment
will be equal to two thirds of the dividend received. This clause did not apply
during 1970 for former Roan Selection Trust properties, and during 1970
and 1971 for former Anglo-American properties.
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Feos for muanage ment and sales Services carvent by provided to individaal
companies witl contimue to be provided by the former parent companies,
Anglo- American (Central Mrican) Ltd and Roan Seleetion "Prast to the new
companies. Management consnltmge and =ales ageney fees have beens fixed
at one and a halt per cent of gross turnover plas 2 per cent ot profits atter
mineral tax bt before income tax. Althongh details are =still to be worked
out on these. the agreement for management fees witl ran for a minmmnm ot
ten years to coincide with the anticipated repayviment period.

Non-mining assets: All assets not acquired by MINDECO will be exter.
nalized, in the case of Roan Seleetion Trust t the United States and in the
case of Anglo-American to Bermuda,

Twration: During the period of bond vepayment. there will be no inercase
in taxation bevond the present effective 73.05 per eent of profits, as a resnlt
of the new mineral and income taxes.

Dividends: During the period of bond repayment. dividends will be freely
reanittable outside Zambia., Dividends will be equal to consolidated profit
after taxes and after providing for capital and prospecting expenditure.

In addition there have heen tax changes and new legislation covering
mining activity in the country.

Tax reform: Previously. payvments to the Government consisted of a
royalty, an export tax and an income tax on protits less rovalty and oxport
tax. Royalty and export tax were determined on the basis of an average of
prices on the London Metal Exchange. above certain levels and irvespective
of costs of production. This tax structure is to be replaced by a mineral tax
and an income tax both based wpon profits.

(2) The Mines and Minerals Act of 1969

This act vests in the President on behalf of the Repubhic. “all rights
of ownership in, or searching for, mining nnd disposing of inerals”. Thus.
all the previously held mining rights (prospeeting licences. speeial grants
and mming locations) revert to the state. The bill contains a schedule hsting
properties for which mining licences will be granted. It covers all those mining
operations airrently in production.

A simplified system of graduating from prospecting to exploration to
mining licences is provided for in the new act. Pre-conditions are imposed
for the granting of cach type of licence; they include minimum oxpenditure
requirements, presentation of detailed plans of action, maximam holding
periods, and the right of the state to acquire an interest im any mine developed
in a prospecting area. Prospecting licences will bo issued for specific areas
and minerals, and they will grant the exclusive right to the holders to soarch
for spocified minerals in specified arcas for a period of four years.

Large areas of the country are now accessible for the first time for
prospecting and exploration.
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East AFRrI1CA

Kenyo

The Republic of Kenya is an East African state that became independent
in 1964. To the north of Kenya are Ethiopia and the Sudan, to the west is
the frontier with Uganda. and its southern neighbour is the United Republic
of Tanzania. The soutli-castern boundary is provided by the Indian Ocean.
The population of 10.9 million (1969 census) is largely concentrated in the
south and south-west, particularly in the Kenya Highlands. The total land
area amounts to 583,000 k.

The country lics on tho equator but, apart from a lowland coastal plain
of about 200 ki in width, it is on high land, ranging from 500 m in the east
and north to 2.000—3,000 m in the Kenya Highlands. The climate in the
coastal belt is hot and humid, but around Nairobi the temperature rango is
10° to 28° (" and around Lake Victoria, from 16> to 30° (. Rainfall varies
across the country; it is low in the north but ranges from 85cm to over
175 em/annum over the rest of the country. In the Highlands there are two
rainy seasons—the “‘long rains” from March to June and the “short rains™
from October to Docember.

The port of Mombasa is East Africa’s principal port. It is connected
by rail to Nairobi and from there continues into Uganda; another branch at
Voi connects with Tanzania. There are other branch lines comprising ap-
proximately 2700 km in all. These lines are all narrow gauge and single
track, except at stations, The rail systom is boing modernized with diesel
locomotives replacing wood-burning ones. The planned railway link through
Tanzania to Zambia when completed will be of great importance to the whole
system. There are over 40,000 kin of roads, excluding towns. of which only
2500 km are bituminized; a similar length is all-weather, gravel-surfaced
roads. The Mombasa-Nairobi road is bituminized, and the whole route to
Kampala (Uganda) will soon be similarly swrfaced. The Kenya section of
the Great North road from Tanzania via Namanga and Nairobi to Tororo
in Uganda is under construction as a bituminous highway and is scheduled
for completion in 1970. International airline connexions are provided at
Embakasi near Nairobi, and local air charter companies provide an internal
air taxi soervice.

The main source of power in Kenya is hydroelectricity, with some thermal
stations using fuel oil for steam raising. Some power is imported from the
Owen Falls station in Uganda. The Seven Forks hydroelectric scheme on the
Tana river is now well under way anc will utlimately provide 250,000 kW
of power, which is about two and a halt times the 1966 figure. In 1966 power
generated was 346 million kWh. There are no known resources of coal or oil,
but Kenya has an oil refinery at Mombasa which had an output of 2.1 million
tons in 1969
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Aluminium

There are no known bauxite deposits in the country nor is there an
aluminium reduction industry. A small sheet-rolling plant exisied in Mom-
basa but its current status has proved difficult to determine. It is believed
now to be solely concorned with the production of finished goods.

C'opper

There is only one complex ore deposit known to have commercial potential,
and that is situated at Macaldor near Lake Victoria. Estimated total reserves
are 2 millions tons, containing 1.2 —2.2 per cent copper, 2—3 per cent zinc
and 42 g/ton of silver. A survey has been initiated by the Department of
Mines and Geology of the area to the north-east of Kitale and Meru, where
the geology indicates the possible existence of copper ores. The only semi-
fabricating plant is East African Gables Ltd, Nairobi, which engages in
wiredrawing in conjunction with cable manufacture.

Lead, tin and zine

Recent surveys have revealed the existence of lead-zinc ores, also con-
taining some silver, in the Kilifi district, and a joint Kenyan-Romanian
compeny has been formed to exploit these deposits which ace considered to
have commercial potential.

Malawi

The Republic of Malawi is to the east of Zambia, to the west of Mozam-
bique, and on the western side of Lake Nyasa. Tanzania borders on the north
and north-east. The physiography of the couniry is profoundly influenced
by large-scale faulting, characterized by the north-south trending Rift Valley
where the northern fault scarp of the Livingstone mountains plunges 500 m
below the surface of nearby Lake Nyasa ard .~ Ruarwo scarp falls to about
530 m below the lake. The highland plateaux are mainly over 1,200 m in
altitude, falling te 600—1,200 m in the western part of the countrv. The
Nyika Uplands in the north and the Zomba and Mlanje massifs in the south
rise to 2,000—3,000 m. The climate is tropical, modified by elevation, with
a wet season from November to April and a drv season from May to October.
Rainfall is plentiful, ranging from 2—28 cm per annum in the northern
highlands to 63—89 cm in the Shire Valley.

The population numbers 4.28 million (1968 estimate). The capital is
Zomba (approximately 20,000 population); and Blantyre is the main commer-
cial and industrial centre. The total land area of the country amounts to
96,000 km?3.

A single track, 3 ft 6 in-gauge railway runs from Salima, near the southern
end of Lake Nyasa, through Blantyre-Limbe and southwards via Marka
to the port of Beira in Portuguese Mozambique; it totals 590 km. Work has
been started on an extension to the line from the northerly port of Nacala-

5 Mozambique to Entre Rios and is planned to connect with the present Malawi
north-south line. The total road system amounts to approximately 10,000 km,
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with approximately 600 km bituminized. Transport by hoat on Lake Nyasa
is important for the shipment of goods. International airport facilitios are
provided at Blantyre-Limbe. and there are internal serviees to - a number
of airtields.

The ceonomy ix overwhelmingly agricultural, with plantation crops
such s tea, gromdnuts. tobaceo and raw cotton being major carners of
forcign enrrency. (frain erops. rice ete. are grown maiuly for local consnmption,
Most indnstry is concerned with the processing of these crops. Cement and
brick production. motor vehicle assembly. furniture and cigarette manufacture
are examples of non-food activities. The country has no coal or oil resources.
However. the Nkula Falls hydroelectric plant and the planned Shire River
station point to a potentially very mseful hydroelectrie source.

Geological mapping was completed in 1968 and areas were located that
could contain cconomic deposits of copper, chromite, gold. nickel. tin and
zine, in addition to the bauxite deposits already known.

Aluminium

Bauxite deposits estimated to total 60 million tons of an average of
43 per cent Al,O, have been discovered on the Mlanje plateau near Bamako.
The deposits are expected to be exploited when the hydroelectric plant under
construction at Cahara Basin on the Zambezi river in Mozambique starts
operation. Transport costs appear to be such that it may be unecconomic
to plan initially for production of alumina for export.

Copper

Deposits of copper ore were discovered in 1964 at Makok. south-west
of Nsanje, but details of the extent of these deposits do not appear to have
been published. These deposits are being developed by the Makoko Smelting
Company. Two small smelters are being built; they should shortly be in
production and cmploy about 100 persons. An investment of $10,000 is
involved, of which $8,000 is being provided by the Otavi Mining Co. of South
Africa.

Lead, tin and zinc

Details of the occurrences of these metals do not eppear to have been
published. although data is in the possession of the Government.

Somalia

The Somali Ropublic became independent in 1960 as a result of the
morger of the former British Somaliland Protectorate and the previous Italian
Trustee Territory of Sowmalia. It occunies an area in the vicinity ol the north-
east “horn” of Africa, with long coastlines on the Indian Ocean and the Gulf
of Aden. Its land fronticrs are with Ethiopia to the west and south-west, and
Kenya to the south.

The country as a whole is semi-desert. The northern plaius are particularly
arid and give way inland to the maritime range of the Ogo Highland, which
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risos to 2400 and descends southwards into the vast tilting Sawl Haud
platean, which has an average height of 900 m but is much higher towards
the Ethiopian border. The southern part of the country is of only moderate
rolief and becomes higher and more broken as the border with Ethiopia is
approachad.

The estimated population of £.5 million (1963) is largely nomadie. The
capital, Mogadiscio. has a population of around 100,000. Other large towns
are Hargeisa (population 50.000), Chisimaio (population 30.000) and Berbera
(population 20,000). The total land arca is 637.000 km?,

There are no railways in the country and the road system is rudimentary.
consisting largely of tracks developed from nsage over the years. There are
two asphalt all-weather roads running north and south from the capital and
totalling 600 km. The other roads are essentially dry-weather roads. A national
commoercial airline, Somali Airlines. prevides connexions primarily with other
countries in East Africa and the Near East. The main international connexions
are available via Nairobi. There is little internal air traffic.

There are no known domestic coal or oil resources and there is only a
modest. generation of clectricity, serving primarily the main towns. The
country has essentially a pastoral economy based on livestock rearing. In
southern Somalia, especially along the Scebeli and Guiba rivers, are plan-
tations producing sugar canc. bananas. durra, maize, oilseed and fruit.
Industry is primarily associated with these activities but also includes leather
tanning, footwear and leatherwear. weaving of cloth, and meat and fish can-
ning. Deposits of iron ore are known to exist in the south. and gypsum. Loryl
and columbite are found in the north, although none of these are exploited.

Aluminium

There are reports that bauxite deposits were discovered by a United
Nations investigating team in 1967 which may prove to be of economic value.,
but further details do not appear to have been released. There are no reduction
or semi-fabricating plants.

Copper, lead and zinc

There are reports of possible cxploitable occurrences of copper and lead-
zinc ores (and other non-ferrous metals) in the northern mountainous region
and in the Baidoa-El Bur area.
Tin

Small deposits of cassiterite are known to exist at Dalan, but they are
estimated to amount to only 53 tons to a depth of 30 m, containing a minimum
grade of 0.35 per cent tin and with a stoping width of 91 em. Quartz veins
not yet exposced might yield a further 80 tons.

The United Republic of Tanzania

The United Republic of Tanzania was established in 1964, combining
Tanganyika and Zanzibar. Situated in Kast Africa, it borders Kenya and
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Uganda on the north, Mozambiquo, Zambia and Malawi on thoe south, and
the Republic of Zaire. Rwanda and Burundi on the west. Its population of
I3 million (1969 estimate) tends to be spread unovenly, partly owing to the
incidence of the tsetse tly. Much of the southern highlands and the westorn
region have a low population density. The total land area is estimated to
bo 942,000 ki

The greater part of Tanzania consists of an interior platean with a mean
altitude of about LO00--1.500 m, and a low plain along the coast of the
[ndian Ocean. The istand of Zanzibar is low lying and of coral formation.
The climate ix tropical but with variations according to topography. The
coastal, southern and north-western areas have a high rainfall, while the
central area is dry with rather unreliable rains. There are two rainy seasoils
in_the north with peaks in April and October, and only one in the south.

Several major rivers have immature gradients and exhibit seasonal
variations in the flow of water. For these reasons it is difficult to utilize them
for power or navigation except for short stretches. The main ports are Dar
es Nalaam, Tanga and Mtwara.

The country has a network of aboui 2,900 km of railwvays. The main
railway line runs from the port of Dar es Salaam to Tabora, where it forks
west to the port of Kigoma on Lake Tanganyika and north to the port of
Mwanza on Lake Vietoria. Other railway lines run inland from the ports of
Tanga and Dar es Salaam to Arusha and Nachingwea respectively; they
also connect with the Mombasa-Nairobi line in Kenya and thence with
Uganda. There has been continuous improvement and oxtension of the road
network, which now amounts to a total of 6,100 kin; ntore than 1,200 kn of
thiz are all-weather bituminons roads and 1,300 km are all-woather gravel
roads. International airline connexions are provided at Dar-os-Salaam airport,
and the country has an internal air network.

Total reserves of coal in Tanzania are estimated to amount to more than
800 willion tons. Recont surveying has estimated inferred eoal reserves of
about 1500 willion tons, of which 500 million tons have been indicated by
drilling. There are several deposits of coal including those at Ruhuhu to the
oast of Lake Nyvasa, at Ilima in the Rungwe district on the north-western
shore of Lake Nyasa and Lake Rukwa coalfield near Mbosi and in the Songwe-
Kwara area of the Rungwe district. None of these are currently being worked,
primarily becanse transport costs appear to be unfavourable.

There are no natural fuel resources in the country other than wood.
Most clectricity is thermally generated, but at the Moshi and Mandera stations
28,000 kW are planned to be added to a previous generating capacity of
70,000 kW. No recent figure for total power generated is available.

Aluminium

Bauxite deposits have been located near Amani in the Usambara high-
lands about 80 km west of Tanga. These deposits are probably extensive in
the many areas of thick forest and soil cover, but not enough work has been
done on them. There is no large-scale prospecting programme being carried
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out at present. Analysis of samples from Amani showed an average content
of 57.7 per cent ALO;. 10.5 per cent SiO,, 1.2 por cont Fe,0,, and 1.6 per cent
TiO,; samples from two othor localitics were found to be lhigh in Si0, and
low in AlLQ,.

The country accordingly has no alumina or aluniininm voduction plants,
bnt it has a small aluminiun: rolling mill at Dar es Salaam, operated by
Almminium Africa Ltd. which it owned by the Chandaria faniily. Tt has hot
and cold rolling facilities for sheet production and can also produce corrngated
roofing sheet. It has a nominal capacity of 5,000 tons/annum, but production
is believed to be around 3,000 tons/fannum. Imports of semi-fabricated alu-
mininm prodnets are aronnd 400 tous/annuin.

Copper

Although small ocenrrences of copper ores have been noted and there
las beon some sporadic mining on a small scale, to date no large deposits
of potential importance have been found. There are no semi-fabricating
facilities in the country, and imports of semi-fabricated copper rarely excoed
100 tons/annmmn.

Lead and zinc

Zinc has never been produced on any commercial scale—the mine at
Mpanda was for the copper-lead industry and has sinee been clossed. The
mining of this deposit started in 1950, was expanded by 1955 with the instal-
lation of a new concentrator capable of treating about 1,200 tens of ore per
day, but was eventually shut down in 1960 dne to the exhaustion of the ore
reserves.

Tin

The total of tin reserves is not known, and figures quoted for grade
range from 1—3 kg of tin per m3 The tin content in the extracted ores is
1 per cent. The main tin-bearing region of Tanzania, Karagwe, is situated
in the north-west of the country in the western lake region. The company,
Kyerewa Syndicate, which is affiliated with Straits Trading Co. Ltd of
Singapore, is engaged in the extraction and production of tin at the Kaborishike
mine at Kyerewa. A concentrator capable of treating about 1,000 tons of
ore per day was installed in 1958. Steps were later taken to increase this bnt
without an appreciable effect. Several tin claim holders are mining in the
area, and their output is sold to the British Metal Corporation at Kikagati in
Uganda. The country produces around 400 tons of tin concentrates per annum,
and the concentrates (containing 72.5 per cent of tin) are exported to Malaysia
for smelting at the plants of Straits Trading Co. Ltd.

Uganda

This East African country of 9.53 million population (1969 estimate)
became independent in 1962. It adjoins the Republic of Zaire on the west. To
the north is the Sudan, and Kenya is its eastern neighbour. To the south is
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the United Republic of Tanzania, aud Rwanda and Bumindi border it on the
south-west corner. Most of the country s platean of LU - 1.500 nr elevation.
and it lies on the equator with a temperature range of from 18" to 27° (.
Rainfall ranges from at least 73 em to 50 cimfanmunr i the Lake Vietoria
zone: there are two rainy scasons, Large arcas of the central and sonthern
parts of the comtry adjoining the lakes are swianpy. The total land area
amomnts to 236,000 k2,

Lake Vietoria, Lake Albert and Lake Kyoga and the Albert Nile are
important for cargo transport. The main outlet for export goods is via the
railway line that passes thromgh Nairobi (Kenya) and links with the port of
Mombasa: it st cross the Rift Valley in Kenya with a 1 in 50 gradient,
rising to 2800 m and then descending. The main ratlway line runs from
Tororo via Jinja through 1) the Kilembe copper mines in the south-west of
the country. A brauch at Jinja eouneets to Namasagali on Lake Kyoga. A
north-westerly branch extends from Tororo to Sorotiand continues to Pakwach
ou the Albert Nile, 1t is planmed to bridge the Nile here and extend the railway
on to Arua. The road network comprises 5.560 km of all-weather roads, of
which 1,230 km are two-lane bituminized highways maintained by the Govern.
ment. A further 18,000 kin of roads. some of which are only passablo in dry
weather, are maintained by local authorities. A road has reeently been eom-
pleted from Katunguru. on the south of Lake George, via Kasese and Kilembe
and connecting with Lukero in Zaire. International airline connexions are
provided by the airport at Entebbe,

There are indications of the existence of natural gas and oil in the country,
but there is no production. Imports of il amonnt to 130,000 - 130.000 tons/
annum. Almost the entire olectricity supply is generated hy the Owen Falls
hydroeleetrie station. The total power generation in 1969 amounted to
730 million kWh, of which 218 million kWh were exported to Kenya.

A rumber of minerals are known to exist, but so far their exploitation
has been limited. There is production of beryl, cobalt, columbite/tantalitc,
copper, wolfram and tin, and a very small production of gold. Geological
exploration is incomplete.

Aluminium

There aroe no known deposits of high-grade bauxite. There are a number
of low-grade bauxites in various provinces, but these are ossontially ferrigunous
laterites. Recently, the Cable Corporation of Uganda was set up to manufac-
ture cables using imported aluminium and copper; it i8 a joint venture of
the Mehta Group and Sumitomo Electrie Industries of Japan.

Copper

The preduction of copper is centred in Kilembe where the »stimated total
reserves are 8 million tons, of whieh the proved roserves are 4.4 million tons
containing ~ 1.9 per cent copper and 0.18 per cent cobalt. The deposit is
woiked by Kilembe Mines Ltd, which js jointly owned by Falconbridge
Nickel Mines Ltd and Chilex Ltd. The orces are sulphide-pyrites which are
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processed and converted to blister copper at Jinja. An agroement was entered
into in 1968 between the company and Nippon Mining Co. Ltd (Japan)
whereby the latter wounld take the entive output of blister copper.

More recently. another copper deposit has been located in tne same area
at Bukangama whoese reserves are estimated at 5 million tons of ore. An
agreement concluded with the Federal Republie of Gormany in 1963 provided
for technical assistance in mapping mineral resources over a two-year period.

There is no domestic somi-fabricating industry.

Data for mine output and production of blister copper are shown in
table 18,

Table 15
MINE OUTPUT AND SMELTER PRODVCTION OF BLINTER COPPER - UGANDA

{ Thousand tons)

1939 1963 1966 1967 1968 1969
Mine output ........................ 12.1 16.3 8.2 15.0 15.2 16.6
Smelter production of blister copper .. 12,1 17.2 16,1 14.6 15.6 16,3

Plans have also been roeently anmounced by Kilembe Mines Ltd to pro-
duce cobalt at around 1000 tons/annum from cobaltiferous pyrites which
occur a8 & by-produet of copper produetion.

Lead and zine

Exploration so far carried out has not revealed the presence of usefnl
deposits of lead and zince orex, and there is no domestie lead or zine semi-
fabricating industry.

Tin

The total tin reserves of the cowntry, proved and probable, are estimated
to be 2,000 tons. These are cssentially an extension of the Zaire deposits and
are mined in the Ankole arca of Kizegi. Columbite oecurs in conjunction with
cassiterite. Kilembe Mines Ltd arc carrving out further prospecting in the
area. Total production of tin coneentrates, containing 70 per cent tin, amounts
te 100 —200 tons/annum.

Tur MacHrER COUNTRIES
Alyeria

Algeria is regarded goographically as a Maghreb country. with a climate
and physical characteristics similar to those of ity neighbours, Morocco and
Tunisia. The main contrast s between the Mediterranean climate of the
northern coastai belt, with its hot dry ~summers and rainy winters, and the
vast southorn desert arca which comprisex 80 per cent of the land area.
In consequence, the water resources are limited and there are no navigable
rivers. Rivers are used in the north for irrigation. The popalation is estimated
to number 12.9 muliion (1968) and the land area 3 2376 nallion km?,
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Tho country hae ~ well-developed network of roads consisting of 22.000km
of metalled highways and 34,000 km of other roads. Two major highways
commect the ports of Algiers and Oran with the south of the conntry and its
sonthern neighbonrs, Mali anl the Niger. The coastal road connects the ports
of Oran, Algiors. Bougic and Annaba with Moroeco to the west and Tunisia
to the cast. The railway svstem is also woll-developed ; the main trunk line
from Marrakesh (Morocco) to Tanisia follows the coast. with three conneeting
branches to the south of the country. In all there are 4,500 kin of track,
including 1,637 ki of narrow gange. The country is also well verved by inter-
national airlines, with regular services to the United states. France, Moroceo.
Tunisia, Switzerland and the Soviet Union,

The country possesses large reserves of oil and natural gas which are
coneentrated in the Sahara; the oil fields are in the neighbourhood of Hassi-
Messaoud and Kdjeleh. The gas fields are at Hassi-R'mel. the gas being
pumped to Arzew (near Oran) where there is a liquefaction plant. il is carried
by three pipelines to the Algerian ports of Arzew, Bougic and La Skhirra,
The electricity output was 1,119 million kWh in 1966, of which 355 million
kWh was generated by hydroclectric stations. The thermal generation is
based on coal at Bechar (although reserves are modost) and oil and gas near
Annaba and Bougic. Fuel procuction figures for 1966 were: 100.000 tong of
coal. 42 million tons of oil and =.0 billion m? of ratural gas,

The country has been mcompletely surveyed geologically. However, lead.
zine, copper and small silver and mercury deposits are being worked, and a
significant cexpansion is likely. particularly in the produetion of lead-zin:
ores. Specific information is given below on the production and reserves of

non-ferrous metals,

Aluminium

The country has no known bauxite resources and no alumina manufacture
or aluminium reduction. The large natural gas rosources could provide the
means of generating the sufficiently large quantities of power noeded by
metallurgical industries. but in the absonee of the discovery of suitable
domestic ores. any domestic aluminium industry would have to be based on
imported raw materials.

A small semi-fabricating industry exists which was establishcd by French
aluminium interests prior to the country’s independence. This consists of a
small rolling mill. L’ Aluminium Africain in Algiers, and an extrusion and
wire plant. Sté Nonvelle des Laminoirs ot Tréfileries d’Afrique, also in Algiers,
which produces some clectric cables to meet domestic needs. It engages in
fabrication of both aluminium and copper wire. Reliable statistics on the
industry’s outpnt are not availablo, but the total outpat is believed to be
about 1,000—2.000 tonsfannnm. A projeet for an aluminium smelter, producing
60,000 tons/annum and using natural gas for power generation. is under study.
The proposal envisages the importation of bauxite from the alumina plant
in Sardinia.
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('opper

Copper ores occur in Algeria in complex form in compounds with load
and zinc. Existing geological data indicate the possible presence of oros
containing considerable coppor in the northern part of the country. and a
large prospecting programme has heen scheduled by the Bureau Algérien de
Recherches et d’Exploitation Mini¢res. The most important deposits are at
Ain-Barber and (. Cavallo. The following data give estimates of the total
ore reserves of the country and of the two principal sources.

Total proved and probable reserves  63.5 million tons

Ain-Barber

Total reserves ... ... ... ... .. 3 million tons
Proved and probable.. ... .. .. ... 0.23 million tons

(Average analysis— 2.8 per cent Cu,
2.7 per cent Zn, 0.8 per ecnt Pb)

. Cavallo

Total reserves .................. Not available
Proved and probable. .. ... .. ... 2 millior tons

(Average analysis—2.5 per cent Cu,
5 per cent Zn., 5 per cent Ph)

The Ain-Barber deposits consist of seventeen ore-boaring veins, of -vhich
four are exploited by underground mining, with an average monthly outpnt
of 2,300 tons. which it is planned to increase to over 4,000 tons por month
to provide a nominal 50.000 tans/annum capacity. The C. (‘avallo deposits
are being developed to provide an adlitional capacity of 240,000 tons/annum.
The concentrates from Ain-Barber are exported to Eurone. mainly to the
Federal Republic of Germany.

The only plant engaged in semi-fabrication is an extrusion, wiredrawing
and cable plant, Sté Nouvelle des Laminoirs ot Tréfileries d'Afrique located
at Algiors, which also processes aluminium.

Table 19 summarizes data on production, exports, imports and consump-
tion of copper in various forms.

Table 19

PRODUCTION, EXPORTS, IMPORTS AND CONSUMPTION OF COPPER
IN VARIOUS FORMS — ALGERIA

{ Thousand tons)

1960 1963 1966 1967 1964
Mine produetion ................. o Lo 1.1 1.9 1.0
lixports of concentrates .. ..., .. .. 0.4 2.7 1.6 1.6 1.0
Imports of refined copper ......... o 2.0 2.0 2.0

Consumption of refined copper 1.8 1.9 £S | 9%
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Lead and zine

There are mmierons small and medium-sized lead-zine ore deposits,
of which the lead content ranges from 0.15 per cent to 10 per cent (average
2.2 per cent). the zine coutent from 0.7 to 17.3 per cent (average 6 per cent),
and with a copper content of from 0.8 to 3 par eent. Silver occurs in combina-
tion with these deposits i a ratio of 250 300 g/ton with occasional richer
veins. Workable deposits of mereury are located in the Azzaba region near
Ismail, and prontising deposits have been reported at M'Rasnia. i all, over
70 different deposits of lead-zine ores have so far been coniirmed in the
northern part of the conntry. Statisties on lead and zine ore produetion,
exports of concentrates and consnmption of refined lead are given in table 20,

Table 20
PRODUCTION, EXFORTS AND CONSEMPTION OF LEAD AND ZING
IN VARIOUS FORMS - ALUKRIA

{ Thousand tops)

1959 1965 19686 1967 1968
Lead ore - wine production ... .., 1.3 0.3 3.0 4.2 5.2
Lead concentrates - production .. . 8.0 4.5 10.4 4.0 4.0
Lead concontrates- exports ....... 14.5 1.5 8.2 6.0 ces
Refined lead consumption ...... ., 3.5 2.5 0.9 1.3 1.3
Zine ore—mine production ... ... .. 36.0 37.0 14.1 6.7 15.4
7ine concentrates— exports®, ., ... cen ) 13.3

8 Gross weight (nod metai content),

The largest mine is at El-Abed from which the ore is shipped to an
ore-dressing plant in Moroceo. Plans exist to increase its capacity to
3.000 tons/day. The Sidi-Kamber mine has only small reserves, which may
be supplemented by those of the adjacent Buduk deposits. The limited reserves
of the Quarsenis and Ain-Barher mines will vequire considerable prospecting
tor new deposits, The development of a lead-barytes deposit at Djobel Ichnoul
(60 km from Batna) and construction of an ore-dressing plant with a capacity
of 100.000 tonsfannum of processed ore are planned for the near future. An
agreement for developing mining of lead-zine ores from new deposits at
(iuerrouma and Sakontode was signed in September 19649 with the Polish
company. {(‘entrozap.

The following arc estimates of lead and zine reserves:

{ Thousand tons)

Total lead reserves |, 545
Proved and probable . 307
Possible ......... . ... 238

Total zine reserves ... . 1,032
Proved and probable . 676

Possible . .. . . 356
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The cres from the various mines are treated at a number of mills and
ore-dressing plants; these are listed in table 21, which also gives their nominal
orc-crnshing  capacity and output. A new mill is under construction at
El-Abed for treatment of sulphide ores.

The lead concentrates produced are exported mainly to Belgium, France,
the Federal Republie of Germany, Italy, Japan, Moroeco and Tunisia: and
the zine concentrates to Belgium, France, the Federal Republic of Germany,
[taly, Japan, Morocco, Spain, the United Kingdom and the United States. Prior
to nationalization of the Morocean facilities lead-zinc ores were treated at the
Bou-Beker plant in Morocco. It now appears that a lead flotation plant has
heen constructed at Djebel-Gustar to replace this facility.

Refined lead 18 nnported and converted into sheet, tubes otc. at the
S.A.M.A.B.E. plant at Blida. The plant has a nominal annnal capa:ity of
3,500 tons with an annual output of about 1,500 tons of sheet and 500 tons
of tubes and pipes.

Table 21
ORE-CRUSHING CAPACITY AND OUTPUT OF ALGERIAN NON-FERROUS METAL MILLS

Nominal capacity Typical owlput

e oot alcneme a7 ot of e
per annum) per annum) (per cent)
Poozn cw P Zn Cu P I Cu
Kherzet-Youssef . ... 120 58 235 — 0 55 — 83 w3 -~
Kef-Oum-Thebaul .. 120 2.8 5.7 7.2 65 80 25 75 18 75
Cavallo ............ 240 5.9 6.8 13.0 60 50 20 70 7T0 70
Buduk ............ 100 1.9 5.6 30 65 485 25 80 BO 70
El-Abed ........... 500 10.0  50.0 - 70 58 -~ 85 93 -
Was-Oudina ....... 60 3.4 3.1 —_ 70 53 — 85 80 —
Wad-mesidjet ... .. 60 24 51 — 9 55 - B3 85 -
Djebel-Ichnoul. . . ... 80 56 — - 70 - - 90 - —
Guerroums . ....... 80 2.2 7.6 — 65 55 — B0 B0 —
Gar-Ruban . ....... 150 5.5 8.7 — 70 55 — 85 B8O -—
Djebel-Gustar ...... 60 1.1 — — 60 45 — 70 70 .-
Ma Zoula ......... 150 4.5 — — 656 - — 75 - -
Gergur ............ 80 - 7.8 - - 55 - -~ 80 -
Tresel ............. 60 1.8 2.8 — 70 50 85  8U —
Ouarsenis .......... 34 0.6 3.1 —_ 63 53 —
Sidi Kamber ... .. .. 28 3.2 1.9 e 79 58 —
Ain Barber ........ 24 0.3 0.7 — 44 49 27

Tin

There is no tin mining in the country, although cassiterite occurs in
almost all riveis of the region, and around Beni-Bel-Aid, 65 km north-wost
of Constantine, are small areas of ore consisting of layers of tin-bearing
greisens embedd~d in sericitic and chlorite slates in layers of up to one metre
thickness. The commercial importance of these deposits needs further
evaluation.
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The Libyan Arab Re pubilic

The Libvan Arab Republic is bounded oncthe north by the Moditerranean.
Neighbouring conntries are Tii<ia and Alzeria to the west, the Niger and
Chad to the =onth. Avab Republic of Fevpt and the Sudan to the east. In
many respects the conntry a transition from the Maghreb conntries to the
Nile: Valley. The climate is exsentially desert except for the modeating
inthience of the Mediterranean in the coastal resion. The main road syston
is basedd on the coastal road connecting with Thnisia to the west and with
the Arab Republic of Egypt to the east. Two main roads run somthwards
from Tripoli to Ghadames and into Alzeria, and from Misnrata to Sebha.
There are novailway= inoperation. The main xeaport<are Tripoli and Benghazi,
which also have airports. The airport at Tripoli provides international air
service. The total land arca amounts to abon 1.8 million km2 The main
centres of population: are primarily om the coastal strip.

Total production ot clectricity thermally generated was 76,2 million
EWh in 1967, The main rezomee of the vomntry s oil; 1254 million tons of
crnde oil were produced in 1968, Natural gas associated with the ertele ol
has been littlo used to date, but a liguefaction plant has been built at Marsa
Brega and the exportation of lignid gases has begin.

Non-ferrous metals

There are no known metallie ores in Lybia and no domestic metal industry.
An aluminium building produets factory has been established in which the
British company, Critall-Hope Ltd. is involved in partnership with Libyan
nterests. A study under UNIDO auspices is being made of the possibility
of basing an aluminium reduction plant in the country, utilizing natural gas
as a power source, and with the participation of neighbonring Maghreb
countries. Recent import statistics for the main non-ferrous metals in all
forms are contained in table 22,

Table 22

TMPORTS OF THID MALN NON-FERROUS METALS — Linvya

{ Tons)

1965 1966 1967
Aluminium ... 1,100 1,361 2,213
Copper ..., ..., 165 1,361 044
| DYLYEY 219 271 407
Tin ........... 1 62 67
Zine Lo 631 452 463

Moroceo

The Kingdom of Morceco is situated on the north-west coast of Afriea
and has geographical similarities to its neighbonring states, Algeria and
Tunisia to tho cast. The whole region was referred to by the early Arab
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geographers as Dyeccoa-cl Maghedy (the Western Lsle) conmnotime it relative
wolation from the mane vvah world by seicand by the great desert, The man
relict 13 supphed by the Mtlas mountaims vannimyg south-west to north-cast
aeross the conntry s with the elevation of the =outh-casten platean diiminishinge
as tho Nahava desert coapproached. The min area of low reliet s alone the
coastal strps facinee the Mlantic Ocean and the Mediterranean Sea. The
popilation nunhers approxumately By million (1969 estimate) and the land
arei covers 000 kan®

The chimate is Mediterraneane withhnild wet winterand hotdey stanmers,
I the interior it s modified by continental climatie features whieh domimate
under the indlnence of the Sahara desert to the south-cast. The comtry
beconies mercasingly avid inland, v nmnber of rivers flow tiom the heights
of the Atlas vange to the sca. These are nsed essentially for nrigation and
hydroclectric power genevation. They are not navigable, and the countiy
as a whole has hmited water resourcees,

The railway network totals 2500 kin. of which 760 ki ave eleetrified.
The most tmportant ine mans from Marrakesh via tasablanea and through
to Oran (Algeria). A mam branch connects with Tangier. and two other lnes
connect with the mming arveas. The Oujda- Bou Arfa section runs due sonth,
crossing mto Algeria. The total road network amounts to 30,000 km of which
15.900 ki are metalled. The main port s Casablanca, which accounts for
75 per cent of the trade: Rabat and Tangier are alko important ports. Airports
at Tangicr and Rabat provide connexions with the maim intemational air
routes.

Electrnietty produetion i 1968 amounted to 199 million KW of which
L.O77 milhomn kWh were produced by hydroelectrie stations. There are two
thermal stations. one at Roches Noirex, Casablanca, and the other at Oujda.
A third thermal station is under construction at Djerada. near coal reserves
amounting to 65 willion tons Production of coal i 1966 amonnted to
451,000 touz, of which a small amount was exported to Ifrance, lItaly and
Algeria: coke and anthracite are imported. Production of oil in 1968 amounted
to over 88,000 tons, and of natural gas, to 10.8 million m?, Some of the natural
gas 13 supplied for drving phosphate rock: it i3 also processed at the Sidi
Kacem plant and shipped as LNG (Hquitied natural gaz). The Sidi Kacem
and Mohammedia refineries refine local crude oil supplemented by imported
crude oil,

Morocco has known reserves of copper, lead. the zine, uickel, cobalt,
antimony, molybdenum and tunesten,

Aluminium

There are bauxite depoxits of H)--53 per cent nhunimnnn content in the
Atlas mountains, and they are estimated at 20 million tons. Their remoteriess,
however, weighs against thenr commercial oxploitation. There are no alunlina
or alumininm reduction facilitios in the country.

There are two small plants engaged in the semi-fabvication of alannninm;
a sheet ara tfoil rolling mill at Mohammedia, Mmarfacture Marocaine
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d’Almaininn, and nearby is an ahuninium and copper wiredrawing and cable
plant. Cio. Géndrale d'Eleetricité du Maroe, Tmports of semi-fabricated
alumininm amonnted to 2,301 tons in 1965

Copper

The present production of copper ores is modest and is maimly based on
the mines of Bon-Skour, Djebel-Klakh and Azegour. and a small developmont
at Touissit. The following summarizes the data on ore reserves:

Total copper ore reserves . ., 40,000 tons
Proved and probable reserves . 20,000 tons
Copper content .. ............ 2 3 per ecent

Prospecting in the Jebilet, High Atlas and Anti-Atlas Momntains indieatoes
the presence of copper ores of potential importance. The Burean de Rechereh -
et de Participations Minieres and Omnium Nord Africain S. A, (French) have
been drilling. An agreement has been signed with a Yugoslav group on explo-
ration and alse with the Japanese firm Mitsui Mining and Smelting Co.
Produnction and export statisties are given in table 23.

Table 23
PRODUCTION OF COPPER ORE AND EXPORT OF CONCENTRATES — Moroceo

( Thousand tons)

1980 1965 1966 1967 1968
Production of ove ..., . . .. 1.5 1.9 2.3 2.2 2.6
Export of concentrutess i.5 1.6 2.1 1.7 1.8

% The main customners for these concentrates are the Federal Republic of Germany, Poland, Spain
and Sweden.

Technical data on the three copper ore-dressing plants are summarized
in table 24,
Table 24

OUTPUT CAPACITY OF ( OPPER ORE-DRESSING PLANTS - - MoORocco

Copper eontent

_— Daily o put Slectrical
Plant "':l';':”;;’z:s; " z'nivru'ﬁ; of ore of concentrates r(:;aumpt ion
(tuns) (per cent) (per cent) (k¥ hjton)
Djebel-Kinkh Mechanieal 34 2.65 28.0 -
Dryving 61) 2.65 435.0 28.5
Bou-Shour Flotation 150 2.02 30.4 21.0
Azegour 150 9.91 27.6 -

There is a small oxtiusion plant, Cie. Marocaine de Métaux et d’Enter-
prise located at Casablanca, which has connexions with the French company,
S.A. Trefimétaux.




PART 1. SURVEY OF COPPER, ALUMINTE AL FIND LY A AN 21N

o'l

Lead and =iqe

The production of lead and zine dominates the non-ferrons metals
industry of Morocco. Tt is based on mines at Tonissit. Djebel-Aonam, Aouli,
Mibladen and the treatment plant at Ksar es Souk. The mine at Bouw-Boeker.
which was formerhy amagor prodicer. is now worked ont and censed prodnetion
m 1969, bt the concentrates’ plant js still operative. Towards the end of
TO68 an agrecment was signed with the Aleerian Government. under whose
terms AMgeria was ta deliver 300,000 tous per annum of lead and zine ores
from the EF Abed mine in Algeria for envichment to the Bou-Reker ore con-
contrates” plant of the Société des Mines de Zellidja. Two new projects are
featured in the current five-year-plan for lead prodnction at Upper Monlouya
and Bon-Madiue. The former deposit contains an estimated 10 million tons
of load ore with a 3 per cent lead content. An aunual produrction of 0.5-- 1 mil-
fion tous of ore was originally envisaged. but a move modest project is now
heing planned. An agreement has recently been signed between the Bureaw
de Recherches et de Participations Minitres and Société des Mines de Zellidja
on the development of mining of lead deposits at Zeida. 30 ki north-west.
of Midelt, in the Middle Atlas. The ore quality is considered comparnble
with that of the Mibladen and Aonli mines furthor to the north-west. These
new deposits are estimated at 11 million tons of ore with 2.75 per cent lead.

The total reserves of the conntry for lead and zme prior to this develop-
ment were estimated to be the following. with a composition of 2-- 10 per cont
lead and 3 -5 per cent zine:

{Thousand tons)

Lead  Total reserves ... L. 1,600
Proved and probable .. 1,200
Zine - Total reserves. ... ... .. 800
Proved and probable .. 680

The most important deposits are those of Bou-Beker and Touissit in the
north-east of the country near the Morocean border. Some 300- 1,200 g/ton
of silver are also present. Table 25 gives the capacity and outpnt charac-
teristics of lead-zinc ore-dressing plauts in Morocco. Table 26 gives data
on production and exports of lead and zine in various forms.

Tuble 25

CAPACITY AND OUTPUT CHARACTERINTICS OF LEAD-ZINC ORE-DRESSING PLANTS - Monocco

Plant D:;lga:,:;pw Per N"l, metal content Klectrical consumplion
(tom)” Ore Concentrates (kWhiton of treated ore)
Touissit ........, 1700 261 -2.86 57.2—-67.5 25.5
Aoult ........ ... 1,440 3.35 74.8 43.0
Mibladen ........ 1,500 8.35 72.1 200

Djebel-Acuam . . .. 560 1.10-9.50 62.0-67.2 35.0
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Table 0y
PRODTCTION AN ENPORTS OF LEAD ASND ZINC 1IN A A BIO0 ~ 1o MoRoeeo

(’I‘.’NHIM”NI’ fories j

10 Iih Dok 16 rans 144
Lead ore vove productoon 0000 00 9] 63.0 73 3 St 77
Lead ore and concentrates CRPOorts () (.0 GH Hi a8 41
Retived dead prodaction o0, N 3 I 1 21 24 27
Retined lead  exports 0 e 150 16 20 23 o8
Zine ore none produaetion 0 0 0 58 19.0 16 40 33 34
Zine ore amd coneentrates exports 0 o Ao i 35 130 15

Only one retinery exists for the production of refined lead and that s
at Oned el Hemer, Tt ix operated by the Société des Fonderies Pefarrova-
Zellidja. has an aiommal capacity to process 40,000 tons of oncentrates, and
produces aromd 25000 tons of refined lead and 30000 kg of silver. The
concentrates for this plant are supplied by the plants listed in table 235, as
well as by the nearby Algerian mines. There is no production of refined zine
in Moroceo,

A small semi-fabricating plant in Casablanca. Cie. Marocaine de Métaux
et d’Entreprise, is associnted with the Freneh Company, S.A.. Trefimétaux.
and it extrudex lead pipe as well as copper and brass sections. A socond plant
in Casablanea, Pimienta Fabrications Métallurgiques et Métalligues, produces
leadd pipe and sheet. as well ax soft solder. A secondary metal refinory. Sté
Africaine des Métaux et Alliages Blanes, located at Ain Sebaa. handlos mainly
leadd. but alzo small tonmages of copper, tin, zine and almminium alloys.

Tin

A small pocket of tin ore has been worked at Ei Karit. with output
varving between 6 and 15 tonsfannum of ore of approximately 60 por cent
tm content. .\ small refinery at the mine produces metal from the ore. The
domestic consumption of tin averages 250 tons/annum which, with the ox-

coption of the above, ix imported from Indonesia and Malava. Figures for
production and imports are given in table 27.

Tuable 2;

PRODUCTION OF TIN CONCENTRATES ANO (MPOITS 0F BREFINED TIS - MOROCCO

{Tonx}

1950 1065 IR 107 196X
Production ol tiu concentrates . i 15 6.3 B.1 1.4
hmports of velined tin .., ... 166 210 145.0 2450 280.0

Tunisiu

Tunisia is the thitd member of the group of countries that geographically
constitute the Maghreb region, It ix bounded by the Mediterranean Sea on
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the north and east: its neighbours are Algeria to the west and the Libyan
Arab Republie to the south-east. The northern part of the country, encom-
passing about one third of the arvea, is montainous with relatively high
ramfall (90— 145 crn/ammum): the southern part is retively dat without
strong reliof. and arid with rainfall ravely exceeding 35 emamr n. The
country shares the general Mediterranean chimato of its neiwchbours with
continental influenees bocoming stronger in the south. The population i«
estimated to total 46 million (1968) and the land area is approximately
E36,.000 km?,

The few rivers that have a perennial flow are mainly small rivers running
from the northern hightands into the Mediterranean: the largest is the Mejerda
(#60 km lony).

The total power generation i 1966 was 678 illion kWh, which was
thermally gonerated, with the excoption of 27 million kWh generated by
hydroelectrie stations. The countryv’s oil and natural gas resources are an
extension of the Algerian deposits. Proved oil reserves amount to 40.5 million
tons, and the proved and probable resorves of natural gas amount to 14.2 bil-
hon m3. Oil produetion in 1967 was 2.5 million tons of oil with 9.3 million m3
of natural gas.

The road network extends 15,692 km, of which 6,713 km are main roads.
A railway svstem. totalling approximately 2.100 kin. conneets with neigh-
bouring Algeria and the Libvan Arab Republic. mainly following the coast
with branch lines to Tozeur. also to Tébessa and Souk Ahras in Algeria,
C'onnexions with the international air routes are provided by the airport
at El Aouina near Tunis.

Aluminium

There are no known bauxite deposits in the country and no primary or
semi-fabricating aluminium industry. Imports of semi-fabricated aluminium
amounted to 400 tons in 1966, the wain customer being a factory producing
aluminium building products.

C'opper

A number of siall deposits have been located but none are of comwercial
significance. The domestic needs of industry are met by imported scmi-
fabricated copper amounting to approximately 700 tons.

Lead and zine

As with Algeria, the lead-zinc deposits are the basis of the country’s
metal economy. There are about 50 known dceposits, of which 20 are being
worked. These are located mainly in the north and north-west. The main
reserves arc straight lead ores. The lead-zinc ores are of secondary iiportance
and are processed at Bou-Ajabers. The most recent lead mine is at Djebel-
Azered, near Foussan, which went into operation in 1967. A plant has been
set. up near Terji Hassin by a joint French-Tunisian Company, Peitarroya-
Tunisie S.A. Estimates of the country’s ore reserves, based on a recent United
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Nations Development Programume Survey carried out in the Foussan region
m 1967, amount to some 5 illion tons of leard-sine ores of about 5.3 per cent
metal content. Figures for other reserves indicate abont 230,000 tons of lead -
ZINe Ores,

In addition to the plant for producing lead and zine concentrates, a
lead velinery i situated at Mézrme with an amual capacity of aronnd
200000 tons of retined lead. It prodnees some silver and antimonial lead, s
well as rolled Jead. wsing conventional technology for reduction of sulphida
concentrates. The smelter s owned by Société Miniere et Métallurgique de
Penarrova (French).

Statistics for mime output of lead and zine ores, production and exports
of refined lead. zine ore and concentrates are given in table 23,

Table 2§
PRODUCTION OF LEAD AND ZINC IN VARIOD'S FORMS - TUNISIA

{ Thousand tons)

1959 18G5 1964 19467 1968 1969
Lead ore mmune production 19 16 15 11 16 24
Refined fead - production .. ...... ... 20 15 15 I4 17 17
Refined lead - exports ..., .. .. .. 22 14 12 12 14 14
Zine ore- mine production ... ..., .. 3 b i 6 7 10
Zine ore and concentrates exports .. P 3 3 7 — 3

The main export markets for retined lead are (‘zechoslovalia, France.
Poland and Turkey. Zine concentrates are exported to France,

Tin

There are no known deposits of tin ores in the country. nor is there an
industry concerned with their processing and refining.

NorRTH-EAST AFRICA

Egypt

The Arab Republic of Egypt lies at the north-eastern corner of the
African continent. Its northern boundary is formed by tho Mediterranean
and the eastern boundary by the Red Sea. In strictly geographical terms
the Sinai Peninsula, which borders on Israel, is in Asia. To the south is Sudan,
and the Libyan Arab Republic is its western neighbour. The geography of
the country, which has an area of 407,000 km?, is dominated by large desert
stretches. The main axis of economic activity is along the relatively fertile
Nile Valloy. The climate is predominantly hot and dry. The Nile, which runs
1500 km within Kgypt, provides its main source of water and is widely
used for irrigation. In the desert areas sub-surface water. obtained from
porous sandstone, provides the main source of water. The population is esti-
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nated to number 317 million (1969) and s largely coneentrated in the
Nile Valley.

The country possesses a railway network of 4510 ki, Fts main trank
route runs along the Mediterranean coast. southwards from Cairo alony the
Nile Valley to Aswanc and from Port Said 1o Snez. A loan of 812 mitllion
has been made from the International Bank for Reconstrnetion and Develop-
ment (IBRD) for extending the present svstenn, The Iiehiway nerwork amonnt s
fo some 20,000 ki, bt only a small part of the total are metalled roads,
Port Said and Alexandria are the main ports. The conflict with Isracl, however,
has elosed the Suez Canal and the future importance of these ports remains
meertain. International airport facilities are provided by the airport near
Cairo.

Crucial to the futuee econmnie developmient of the country s the Aswan
Dam. This will add substantially to the country’s capacity for generating
clectricity as well as provide a water reserve for irrigation. The eventual
capacity of the Dam is planned to be 2100 wmillion kWh. In 1966 the total
electrieity generation amounted to 5.805 willion kWh, of which 1.837 million
kWh wore from hydroclectrie stations. The plan envisages a total clectricity
genoration in the oarly 19705 of 10,000 millian kWh from the Aswan Dan
stations and an mercase in thermal power generation ta around 7.000 to
8.000 million kW This considerable addition to power resources is intended
to provide a basis for the growth of large power-consuming industries such
as metallurgical roduction plants.

Coal is not minad in the country, although deposits are known to oxist
in the Sinai Peninsla. which alsa contains eilfields that were producing
70 per cent of tho country's erude oil output in 1967 prior to their occupation
by the Israelis. The oilfields located along the Gulf of Suez have been expanded
and their refinery eapacity is being inereased. Output of erude oil in 1968
amaunted to 12 willion tons.

Metallic ores containing copper. lead. zine, tin. titanium. tungsten,
malybdenum. beryllinm, zirconinm and small amounts of gold are found in
the country. The oxtent of the geological surveying is hmited and more
extensive deposits than those at present known may later be proved. The
country naw has only an embryo industry for primary metal extraction. but
it does have a usefal semi-fabricating industry .

Aluminium

The country does nat possess any known reserves of bauxite and similar
ares. In the east near Gebel-Abu-Churug. between the Nile River and the
Red Sea, deposits of nepheline syenite have been discoverod. Tentative
estimates of reserves suggoest 25— 30 million tons are available with an average
Al O4 content of 22 per coent. Mining could be carried aut by open-enst methods
with little overburden to be removed. These ores are of low AlLO4 content by
general industry standard, and it is only in the Soviet Union that a procvess
has been developed on a commercial scale for troating them. This process
roquires the availability of large quantities of limestone which exist in tho
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north of the Nile Valley near Suez and in the south at El Minva. Doeposits of
of limestone are estimeted at 1 obillion tons at each location. and conld also
he developed Dy open-cast mining.

Mueh additional surveving will be necestary in order to establish the
full extent of the reserves and their ALO, content before development plans
are formmlated. A ecareful technico-economic evalnation will need to be made
to determine the practicability of obtaining AlOg from these ores at an eco-
nomie coxt, If the cconomies prove to be anfavonrable. the industry wonld
have to be based on imported material. Tt is understood that a project has
been drawn up to build a snelter. with assistance from the Soviet Union.
producing 40.000 tons/anmum and nsing power from the Aswan Dam and
imported alumina.

An almmininm  semi-fabricating industry was begun in 1952 and has
expanded gnite rapidly from an output of 300 tons of somi-fabricated produets
in 1952 to 12,000 tons in 1967, Long-term planning envisages an output of
G7.000 tons by 1980, Current capaeity consists of the following facilities:

(Tons)
Sheet and steip oo 15.000
Fxtrusions ... ... ... .. 5,500
Foil and collapsible tubes . 1000
Cables .o 0 0 00 000, 11,500
Castings ... 0. 5.000

The main production facilities are provided by the Egyptian Copper
Works S.AE.. Alexandria, which rolls sheet. strip and roil; General Metals C'o.,
C'airo, which also rolls sheet and strip; Electro Cable Co.. (fairo, which produces
wire and cable: and the General Organisation for Military Factories, which
las rolling. extrusion and wiredrawing facilitios at Heiwan.

Copper

The main copper ores are complex ones that also eontain lead and zine
and have an average copper content of 3 per cent. The total ore resorves with
copper content are estimated to amount to about 70,000 tons. but no adequate
data exists on proved and probable reserves. The main deposits reported have
been at Um Semuki. east of Aswan, and also near Gebel Abn Swaile to the
south of Aswan. Copper-bearing sandstone has been found in the Sinai
Peninsula. but a detailed survey is needed to establish it< potential economic
value,

A well-developed copper semi-fabricating industry exists based on im-
ported metal; plans for expansion envisaged a capacity of 14,000 tons/annum
by the end of 1970. The three principal plants again are Egyptian Copper
Works at Alexandria. which produces abont 3,500 tons/fannum of copper and
brass sheets and eireles, and 1,700 tons of extrusions; General Metals Co.,
which produces sheet. strip and wire; and the Elecctro Cable Egypt Co..
Mostorad, which produces copper wire and cable and has a nominal capacity
of 40.000--50,000 tons/annum but operates at a more modest level of output.
Other plants engaged in copper semi-fabrication are a rolling mill, Les Con-
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structions: Métalliques d'Egvpto; a rolling mill. extrusion and wiredrawing
plant. Tréfileries, Cableries ot Laminoirs d'leypte: and an oxtrusion plant,
National Metal Industries, all located in Cairo,

Lead and zine

The Um Gheig deposit, 50 iles to the south of the Red Sea port ot
Quseir, has a high zine and lead content. The U Semuki deposit contains
complex copper-lead-zine ore with over 3.5 per cent copper content. Other
ore bodies are known with 10 - 12 per cent zine. 1.5 2 per eent lead and
)

2 -3 per eent copper. The ore regerve estimates are:
{ Thousand tons)
Total lead reserves o0 30
Total zine reserves | 900
U Gheig deposits;
Lead reserves oL 20
Zine reserves 0 40
The above estimates do not imclude reserves of sulphide orves: large-scale
prospecting for sueh ores is needed.

The only plant for converting ores to retined metnl is the Egyptian
Smelting C'o., which produces 3,000 tons of refined lead and zine from local
ores. The plant also refines socondary lead. and small nmounts of silver, gold
and platinum, as well as aronnd 1,500 tons of lead oxide pigments.

Tin

Present geological surveys have shown the existence of cassiterite,
tungstenite and mietallic sulphides in quartz veins embedded in granite and
in slate. The main deposits are mixed tin-tungsten ores located at Igla, Abu-

Dabbab and Nuweiba, near the Red Sea and 200 kin to the cast of Idfu.
The data on these reserves is given in table 29,

Teable 24

TIN gEsERrvVES 1N Foayier

Surveyed aren  Depth of tin-  Smld reserves Tin content Tin regerres
Location (thousund kmn?) bearing sands  (thousawd m*) (kg ') {tons)
fm)
Abu-Dabbab ... ... 148 1.7 254 2.8 712
Nuweiba ......... 185 2.9 SO0 ({8 478
Igla .............. 112 1.2 136 4.7 044

There is currently no mining of these deposits, which need further
evaluation.
Ethiopia

The Kingdom of KEthiopia has a long history of independence, and apart
from the Italian occupation from 1936 to 1941, it is one of the few African
countries that was not formerly a colony. The population numbers 23.7 million
(1968 estimmate), and the total land area is 1.237 million km?.
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The comtry is largely mountainous and voleanic in origin, with several
peaks exceeding 3.500 m and many others over 3,000 m iy height. The recently
acquired tervitory of Eritrea (by resolntion of the United Nations) is a moun-
tainons hogsback range ot np to 3.000 m height mterposed between the Red
Sea and e Sudan. The lower elevations and the valleys between the inajor
ridges are hot. and the Danakil desert in the east s drey and wid, The highe:
plateaus are well watered vith a more general elimate and two weli-marked
seasons—a dry winter from October to May and a eainy smnmer from June
to September,

The l"l'unu»-Ethinl)i:m Railway Co, (ointly owned by the two Govern-
ments) operates a line of metre gange from Addis Ababa (the capital) to
Djibomti. the port in Somalia on the Golf of Aden. a total ot approximately
800 km. In Eritrea the Government owns the line from Massawa on the Red
Sea to Asmara and Agordat a total of 320km with a 95 cm-wide track.
The government-maintained road system totals 6,200 kin, which are mainly
all-weather, and 850 further km a-e being constrneted with assistance from
IBRD and the US Aceney for Interational Development (USALD). Inter-
national air services are operated from Addis Ababa and there are air services
to the main provin-ial centres,

The ceonomy is almost entirely based on agriculture and eattle breeding,
Coffee is by far the most important export. followed by pulse. oilseed, hides,
zoatskins and sheepskins, There is asmall but growing industry produein

K g .
cotton yarn and fabries, canned foods, cement. sugar. salt, foot wear, clgarettes,
building materials and paint. These industries are mamly centred aronnd
Addis Ababa and Asmara. and total abont 150 establishments.

The installed cleetrical generating eapacity was [20 megawatts in 1068,
Oil is refined at Assab at a plant with an annnal capacity of 300,000 tons of
erude oil,

The mineral resomrees of the commtry are undeveloped and mueh seveying

still remains to be done. Gold is produced at Adola in the sonth. and there
are definito indications of copper. nickel, lead and manganese,

Alwmintum

There are no known deposits of bauxite or other high-aluminous ores,
and no industry is engaged in the refining or production of semi-fabricated
products. Tmports of ahmminium in all forms amonnted to 352 tons in 1965,

Copper

Early surveys conducted in the late 19308 and carly 19408 indicated
the presence of copper minerals in a raonmber of vallevs in the Cherchor region.
and a deposit in the Galetti valley in the form of malachite containing 24 per
cent copper and 3 per cent cobalt. In Eritrea a copper deposit at Adi Haschi.
Hamasian, was proved. with an estimated 30.000 tons of copper ore
averaging 3 per cent copper in the form of carbonate at the swmface and
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pyrites at depth. The deposit was also reported to contain approximately
0 giton of gold. The presence of veins of chaleocito, chrysocolla and
malachito was also reported in dibasic rocks in the lower Anscba valley,
but their contimnty has not been proved.

More recently further drillime has been carried ont in the same area,
on Mount Saccar near the Asmara-Massawa road about 50 km from Asmare.
The Duval Corporation of Tueson. Arizona, obtained leases to the deposits.
Drilling has also been carried out at Adi Rissi. Discussions have heen pro-
ceeding with the Japanese firn, Nippon Mining Company, with a view to
conchading an exploration agreement covering an area around Asmara
expected to contain copper minerals.

Lead and zine

Lead minerals are reported to exist in the Candala and Chorchor
districts, but their commeorcial possibilities do not appear to have been
evaluated. The presenco of galona 'as been detorminod in a small vein noear
Saganeit in Eritrea, but this was not considered to bo a siting likely to be
commercially significant,

Tin

Cassiterite has been reported in veins of pegmatite and quartz in the
neighbourhood of Magiaian, but there appears to be no information as to
further evaluation.

The Sudan

The Sudan borders the Red Sea on the north-east for approximately
450 km. Its neighbour to the north is Egypt and te the north-west the
Libyan Arab Republic; on tho east it adjoins Ethiopia; to the south lie
Kenya, Uganda and the Republic of Zaire; and on the west it abuts the
Central African Republic and Chad. There are three main climatic zones.
The northern belt between Khartoum and the Egyptian frontier is very
dry, with a small winter rainfall. The contral belt extends 460--500 km
from Khartoum. has moderate rainfall concentrated in the four months of
June to October, and produces the main agrienltural cash crops. The southern
region has high rainfall, large areax of swamps. and is remote from main
centres. The river Nile, with its Blue Nile and White Nile branches, is of
major importance to the Sudun; it prevents the central and northern areas
from becoming desert and also provides over 3.000 kin of navigation. Apart
from the Nile system, the other Sudanese rivers are largely soasonal streams.
The population i estimated to number 14.8 million (1968), and the land
area covers 1.204 millionr km?,

Communications are largely based on the steamer services on the Blnoe
and White Nile and on a railway system centred on the north-south ronte
from Wadi Halfa to Sennar, with an eastern branch going from Atbara to
Port Sudan, a branch to Kascala via Gedaref that rejoins the main north-
south line at Sennar, and a number of other branch lines, totalling in all
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4750 km of 3 £t 6 in-wauge. Apart from the largest towns and 40 ki ot voad
north from Khartonm to Khogalab e 180 kme south from Khartonm to
Wad slenani. 3.500 ki of roads wre merely tracks, although a snb=tontial
Iovey traffic operates. Khatown has an intenutional aivport,

Power generation in the Nudan i 1966 amounted to 262 milionr KWh,
much of it hemg prodoced by Iy drociectyie stations, Ol and watural gas
have not so far been found in the country, although then presence s sue-
pected in the region of Triukitat on the Red Sea. and further northe near
the border with Egyvpt. Deposits of bauxite, copper and lead ores lave heen
found.

Alwminium

There are deposits of lateritic banxite of 4555 per cent ALOy on the
Napephara and Tsitagana plateanx. The total reserves of this ore are cal-
culated to be abont 1000 mithon tons,

There i+ no domestie reduction or semi-fabricating industry,

Copper

The main sonrce of copper ores are two deposits of sulphide ores in the
sonth-west of Darfur provinee. The main deposit exploited down to a depth
of 150 is estimated to contain 280,000 tons of copper: the ore has an
average copper content of 278 per cent and 0.3 ozfton of gold. The second
deposit has not been developed and httle data is available onit. Evidenee
of copper orex Tt been discovered in the region of Port Sudan, Gedaref
and in the =outh of Darfur provinee. The latter is considered likely to contain
at least 250,000 tons of copper. but the other sites are not thought likely

to he cconomie sonrees,

Licences to work the Hofrat en Nahas deposits in the south-west of
Darfur provinee have bheen granted to the American company, African
Mining Co.. and to the Italian company, Pera Trading. Mine production
of copper ore in 1967 vielded 280 tons of copper.

There aro no domestie reduction facilities nor is there a semi-fabricatmg
industry. About 300 tons of semi-fabricated metal are imported.

Lead and zine

Small lead ore deposits have been found in the Kutum area of Darfur
province, and 721 tons of concentrates were exported to the Federal Republic
of Germany in 1967, Experts beliove that the southern part of the country,
particularly the south-western arca that borders on the Republic of Zaire,
merits exploration.

Tin

Small depo=its of tin ores exist in the Kafia-INingi district of the Darfur
provinee, and =ome evidence of their existence has been noted in the region
of Sabalika on the Nile,
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NOUFHERN AVRICA

sl st nit

The Repnblic of Botswana became an independent state i 1966, 10
the north its neichbour is Zambi, Rhiodesia forms its north-cist houndary .
and Sonth Africa surrounds it to the south-caxt and south. The territory
of South-West Afriea (administered by the Republic of Sowth Africa) provides
the westorn bonndary, The population of 393.000 (1967 esthate) lives
mainly in the east and i the vicinity of the theee main towns, Francistown,
(iaberones and Scrowe. The total Jand area of the country amonnts to
175,000 km?.

Much of the conntry consists of an undnlating platean averaging 1.000
above sca level, bt aronnd Ghanzi i the west and Kanve and Serowe in
the south and cast the knd rises to over 1300 m. Abowt two thirds of the
territory is oceupied by the Kalahart desert in the west, where the rainfall
i8 25 em or less; the cast and north rainfall ranges from 40 em to 70 cm/annn.
In the latter arcas the climate is milder, but as a whole the conntry ex-
periences a wide temperatire range—warm to hot by day and cold at night
with frosts in the winter. The northern part of the country has a large area
of salt pan. Water is often difficult to obtain, Lut irrigation is carriod out
on farms in the east run by non-indigenous farmers.

The main route for moving goods in and out of the conntry is the rail-
way line leaving Rhodesia and running near the south-cast border into South
Africa; it amounts to 600 km. The three main roads run from Maun to
Francistown. from Ghanzi to Gaberones, and in turn conneet with the inter-
nationat road from Francistown to Gaberones, which provides aceess to
Rhodesia and South Africa. The total highway network amounts to 8,000 kin
and consists mainly of well-graded.  gravelsnrfaced or carth roads. The
FFrancistown to Maun sector of 500 km length has been reconstructed with
financing provided by IBRD. The airport at Gaberones. the capital, providoes
weekly flights to Johanneshurg where connexions can be mado with inter-
national airlines. There are a number of airficlds and landing strips in the
country.

™
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thanin s KWHL ot wineh 41 mithon
kWh was generated by hydroeleetrie plants. hnported oil is the main sonree
of fuel. Prospecting for oil is being carvied out in the sonthern part of the
Kalahari desert. by the V. P. Blair Oil Co. Two large seams of mediun-grade,
non-coking coal have been found at shallow depth, not far from the railway
line at Mamabula; reserves of the lower seam are estimated to be 163 million
tons, and of the upper seam (of poorer quality), 245 million tons. There is
obviously potential here for the development of coal mining.

At present asbestos and manganese are being mined. as well as small
quantities of gold and silver, As will be detailed below, an important deposit
of copper and nickel ores has been discovered and plans for its exploitation
are well advanced.
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Alumininm

There are no known deposits of banxite in the conntry. and the amount
of aluminiun consmmed in finished goods s very small

Copper

Total reserves of snlphide and oxide ores in the country are enrrently
estimated at 33 million tons, of whicl 29 million tons are considered proved
and probable. Botswana Roan Selection Trust Ltd has been established
to exploit the copper-nickel ores discovered in Selibe-Pikwe, 96 kin to the
south-west  of  Francistown, with an  estimated capital investment  of
375 §110 million. The Selibe deposit contains 1.2 - 1.6 per cent copper
and 0.6 1.0 per cent nickel,

In addition to the mining investment, it is estimated that an investment
of 850 -860 million will be needed to provide extensions to roads and other
transport facilities, clectricity generation. water supply ete. Financial support
for these facilities is being provided by the Government of Botswann and
IBRD. The operating centre for the projeet is expocted to be located near
the dam on the Shashi river. 24 kin souch of Francistown. Possible construe-
tion of a thermal power station using the Mainabula coal is also being studied.
Water for processing requirements will be taken from the Okavango river.

Another ore body has been located at Mitsitomma, containing 2.1—2.9
per cent copper in conjunction with smsail quantitios of lead and silver. The
establishment of a pilot beneficiation plant te process these ores is under
consideration. A further source of copper-nickel ores is in the Tati district
i the north-cast of the country. where it is planned to develop a mine with
arcoutput of 100,000 tons of ore per year. There are considered to he sufficient
reserves of copper-hearing ores for fifteen years of prodnetion. Further
prospecting for these ores 1 being earried on in this distriet,

Lead and zine

There are no known lead and zine-rick ores in Botswana. nor is there
any form of industry concerned with these metals.

Swaziland

Swaziland, which achieved independence in 1968, is completely land-
locked. It is nearly surrounded by the Republic of Seuth Africa, apart from
a length of ity eastern border where it adjoins Mozambique. The country
has a population of 389,000 (1966 estimato) and a land area of 17.000 k'n?. The
terrainis basically that of a plateau tilt ed upwards in the west to around 1,500 m
and descending in a series of steps to a height of 300 m in the east. The main
part of the country is covered by gneiss and schist of the Paleozoie rocks. The
climate shows marked regional differences. The Highveld is humid with a mean
temperature of 187 €' and has a high ramfall. ranging from 10 to 24 em/annum;
the Middleveld is subtropical and drier, with 7.5 to 11.5 cm/annum rainfall;
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and the Lowveld has low rainfall, of 5 to 9 em/annum. and a temporature
of 227 (",

A railway line nms from Ngwenya in the eastern part. where iron o
ix mined, through Mahlanya and Sipofaneni northwards to Mlawula, and
from there into Mozambique to comeet with the port of Lourenco Marques
The country has a road network mainly of gravel-surfaced roads. A bitu.
minous road has been built from Oxhoek in the west throueh Mbabane and
Manzini to a point some 22 km from Stesi in the east.

In addition to iron ore, mining of ashestos is a main source of export
earnings. Deposits of boryl. gold pyrophyllite, barvtes and tin are alo known
to exist,

Alumininwm

There are no bauxite deposits in the country and thore is no likelihood
of their oceurrence: nor is there a semi-fabricating industry. and imports
of fabricated aluminium products are small.

C'opper, lead and zine

There are no known deposits of ores of these metals, and such geological
information as is available does not suggest thoeir possible oceurrence, Imports
of copper. lead and zine in all forms are small.

Tin

There are small deposits of cassiterite, in conjunction with wolfraniite,
which are worked in the vicinity of Mbabane. The richest of these deposits
has already boen worked out. The annual production of tin concentrates
ix of the order of 2 tons (tin content) per year. In recent yoars pegmatite
veins containing cassiterite have been found nea: ¥orbs-Bief, 20 km north
of Mbabane. Proved deposits are estimated at 50.000 tons of ore containing
0.37 por cont tin. A small plant has been built for the production of con-
centrates, which are processed in South Africa.

WEST AFRICA

Dahomey
The Republic of Dahomey in West Africa became indeper.dent in 1960,

It has a short southern coastline (125 km) on the Gulf of Guinea. Tt is
tlanked on the west by Togo, on the north by the Upper Volta ard the Nigor
and on the east by Nigeria. It has an estimated population of 2.53 million (1968)
and an arca of 115,400 km?. The administrative capital is Porto Novo
(population 74,500), the main port and business centro is Cotonou, and
Abomey (population 42,000) is another large town. It has a high population
density compared with many African countries, and a large proportion of

the population lives in the southern half of the country.
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Four ninme weorrapligal e n hovizontally across the conntry .
aonarrow sanedy coastal Strp. i snecession of interecommummecatinge lacoons,
a clay beltsand asandy platean i the noeth, Apart from the coastal and
fagoon belt, mneh of the contry i over 200 m oabove sea level, with isoliated
hill< up to 400 i the Atakora massif’ i the nortli-wes reaches 630 m. The
climate s typreally tropical \West AMriean, nmoditied ~liehitly by the geosraphy
of these zones<: it s equatorial with a steady temperatnre of 22 34 O and
two wet and two dey seasons. The conntry has an unn-~tlly low annmal
vaimfall for West Afvicas especially in Lower Daliomey where it s less than
Ton cin.

Dahomey has dss6km of voads. of which 391 ki are bitiminized
A metre-gage ralway line: totalling 550 kin, connect< Cotonon with Aboniey
and Parakon. and Cotonon with Pobe and Pabion-Seghoroné on Lake Ahéme.
The main port ix Cotonon. which also has an atrport lTinking Dahomoy with
other West African eapitals and with Paris,

The econony is primarily agricuttural with maize, millet and groundymt s
as the anain cvops: cattles sheep, goats and pigs are also reared, Nteps have
been taken to- baild ap local processing indistries. which saftoved imitially
from over-ambitious planning.

Alunciniwm

There are no reports of bauxite oceurvences in the country, and there
is no alwumininn reduction industry. In 1965 a small rolling mill, Aluminium
Alcan du Dahowey, was set up: it has a nominal capacity of 1500 tons/yvear
of sheet, including corrugated and other roofing sheet. The company is owned
Al per cent by Alean Alminium Ltd. and 49 pev cent by the Bangue
Dahoméenne de Développement and private investors. It has hoen granted
a five-year tax and import levy exemption.

Other non-ferrous metals

Prospecting and sirvoving is being carvied out bv the Burcan de
Recherches (icologiqnes et Minieves (Franee), Prakla GimbH (Federal Republic
of Germany) and the government Servico des Mines. but so far there Lave
been no published reports of ocenrrences of these metals,

thana

This West Aftican Republic attained independence in 1060. Tt adjoins
the Ivory Coast to the west and the Republic of Togo to the east. To the
north and north-west it abuts the Upper Volta, and on the south it has a
coastline on the Atlantic. Ghana has the gencral charactoristios of a tropical
ramfall climate. but its position and relief produce four distinet climmntic
regions: the castern coastal belt which is warm and fairly: dry: the warm
and humid western region: tho inland tropical rain-forest helt which is *varm
and humid; and the hot and dry northern region In the south the maximmn
semi-annual precipitation occurs in Mareh - July nnd September —Oetober,
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I the north there is only one wet geason, May - October, and the ramfall
i* lower (~ 125 cinfammmmy than in the sonth (10230 ¢ anmnmy, The
coastal plaincand the Volta viver vallev in the east are of relatively Jow
relief. The Ashanti hill and hills i the northern platean vise up to 500,
in height. The total area of the country s estimated at 23505 million kin®.

Ghana Jis no naturead liohonre bt artificial acbowrs Tave been con.
striveted at Takoradi. which has <even quay berths: and Tenm. which s
Feeger and has been oxtended in rerent vears:is provided with a dry dock,
The comntry has a narrow wanee railway network approximating an AT
i shapes with Kumasi at the apex and Aeeraand Takoradi at the feot. and
@ mnber of small braneh e The svstem totals 1330 knn, and it handles
LS -2 million tons of treiehit per annum, The road svstem amounts to over
A0.000 k. of whiche approximately 5575 kae are siefaced. either maeadan
or brtwminons. Constrnction of an additional L300 ki of feeder roads has
also been anthorized, A~ part of the Volta viver development. motor ferries
are now operating on the Volta Lake from Akozombo to Kete Kraehi, aud
the use of the Volta svstem as a whole s plamied to improve transport
between: north and sonth. Int amational air conmexions are provided at
Acera anrport,

Power vesource. of the country are based mamly one hvdroelectrie
output: a major contribution comes from tho Volta viver scheme. which
supplicd 97 per cent of the conntry's outpit of eclectricity i 1967, The
country has o oil resonreess bt a refinery at Temna supplics virtoally all
the requirements for retined petyolemn products,

Ghana prodiced 727020 tine oz of wold in 1968 and i< also an nuportant
producer of tudostriad divnonds Manganese ore is produced from the mine
at Nsnta, near Tarkwa and s ay nuportant export. The other imajor non-
lerrous metal ore s harsate
Muniniim

The nudn bansite deposits worked at present are lateritiv bauxite, or
gibbsito. located i the western region around Kamayverebo 75 knr to the
north-west of Dunkwa. The dried ore is transported hy rail from Dunkwa
to the const for export. The operating company i# the British Alumininm
Company Ltd. which produced 350000 tons o 1967, The following arce
estimates of total reserves in the varions major known deposits,

Reserves

{million tons)

Ramayeeeho  Affoh (westera yegion) .. 32
Asafo (western wegiony oL 25
Nvaatan (Ashante regioa) ... ... .. 168
Mount Ejuanong ieasterny cegion) .. 4
Atews Hills (eastorn wemon) o 64

Proved widd prabable reserves

The country also has its own aluminium rednetion plant operated by
the Volta Aluminium Ce. Ltd at Tema, which utilizes power from the Volta
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hydroeloctric plant. This peoject has a Tong and involved lustory: at present
the company is owned 90 per cent by Kaiser Mnminnm asnd Chomieal
Corporation aud 10 per cent by Reviolds Metals Company. both American
companios. The initial capacity was TOS 000 tonsanmnm, which is heiny
expanded 1o 150,000 taus‘mmum. Outpuat i 1S was 110000 tons, The
works currently operate with imported alumina, but a plant ix plumed with
A capacity of G000 tonsfiimum whiche will utilize Toeal ore. The plant
produces i1 own pre-baked anodes. and casts the metal into ingots and
billets for export. maimdy to the United Kinedom and the Uniied States,

The country alo has o small semi-fabricating plat. Ghana Aleniniam
Productz Lad. at Tema. which ix owned 60 per cont by Alean Alumininm
Ltd of Canada and 40 per cent by the Ghana Governonent. 11 oix a sheoet
rolling milt with cormgating equipment and a capacity of 9.000 tons per
anunm of <heet aud strip including corrugated rooting sheet. Ghana Pioneer
Aluminium Co. Tema. produces hollowwaie and other fabricated products,
The output of thix plant is destined for the domestic market.

Data for bauxite and alumininm  prodoction for  the conntry  aro
suwimarized i table 30

Table 20
BAvamme axn ALUansNios pronprorion Griasoa

(Thowusand tons)

11454 1965 Lins Tasy 1968 1969
Bauxite prodaction 0 102 3.7 3229 350 IS8T 269.0
AMuraintam production - 39.7 L6 Lita

Other non-ferrons pbals

There are no other known  deposits ol nonferrons metal ores  of
commercial importance in the conntry. nor are there any ~emi-fabricating
activitios.

(e

The Republic of Guinea becaune anindependent state in 1938, To the
north it borders on Nenegal and Mali, and to the ecast its neighbour is the
Ivory Coast. To the sonth les Liberia and to the zouth-west, Nierra Leone.
[t has a western Atlantic coastline of approximately 400 kwm. The climate
18 tropical - hot with high vainfall except in the north. Although the coastal
strip is lowland, much of the country lies on a platean of 400 500 w, with
an area of more broken relief in the mountain region of Djalon and the
Gminea highlands in the south-caxt. The population of the count ry is esti-
mated at 3.7 million (1968), and the total land area is 230.000 k.

There is a narrow-gauge railway line feon Conakry. the main port, to
Kankan. The highway network amounts to 3.500 km which are dirt roads.
The port at Conakry is boing recoustrneted to provide the oxtra facilities
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needed to cope with bauxite and alamina exports re<ulting from the expan-
ston of the bauxite mining ndustry,

The conntry possesses no known resources of caal and oil, Eloctricity
production s hased on hydroeleetrie plants and amounted to 174 million
kWh in 1965, The ceuntry has large potential reserves for the develapment
of hydraeloctiic power.

Aluminiwm

There are very large deposits of bauxite in Guinea. the largest known
resorves on the African continent. The ore is of high qnality contaming
45- 60 per cent ALQO; and low silica content, around 1--2 per cent. The
deposits are latoritie gibbsitic bauxite, often with small amounts of biahmite.
The bauxite deposits are sproad over several regions in addition to important
deposits on the islands of Kassa and Tamarra in the Los archipolago. The
details of these doposits are contained in table 31. Fstimates of bauxite
reserves are:

{Million tons)
Total bauxite reserves .. ... THOOO
Proved and probable reserves o 690
Statistics for production and export of bauxito and alumina are given in
table 32.
Table 31
GEOGLATHICAL DISTRIBUTION AND CHARACTERISTICS OF THE MAIN BAUNXITE DEPOSITS

IN GUINEA

Thickness
. , of hawrite  Totad reserves  Composition of ore
Region Location deposit  (million tons) (per coent)
{wetres)
ALD, Sin,
Boké 00 km north-cast of Boké 15 400 - 700 h 5.0
Badi 15 kit south-east of Kunbo . 150 - 300 10 45 2.0
Kindia 130 ki north of Conakey and
19 ki south-west of Kindia 7.5 0 100 40 —45 2.5
Dahola 200 km north-ca<t of Kindia C 100 47— 48 2.0
Tougué-Dabola Between Dabola and Tougud  4.5- 9 . 17—48 2.5
Los Islands West of Conakry S0 3 ol 3+ 40

Production so far has been confined to the doposits around Badi-Kimbo near
the mouth of tho Konkoure river. These deposits are being workod open cast
by FRIA (Compagnie Internationale pour la Production de 1’ Alumine), an
international consortium in which the partners are Olin Mathiezon (hemieal
Corporation (United States, 38.5 per cent). Pechiney S.A. (Franco, 23.2 por
cent), Soeiété Ugine-Kuhlman (France, 7.5 per cent), Cofimer (France,
5.8 per cent), British Alwminium Co. Ltd (10 por cent), Nwiss Alaminium Ltd
(10 per cent) and Vereinigte Aluminiuin-Woerke A.G. (Fedoral Republic of
Germany, 5 per cent). This operation also involves alwmina production at
Kimbo, which reached 529,950 tons in 1067,
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Tuhle 2
Prant TION AND BEXNPORT OF BAUNITE AND ALUMENA CIUINE A
(Million tons)

1759 160 19465 19614 tany
Bauxite mined ... 2496 1.37% 1,870 [.o00 1,560
NMumine produaction 185 120 RN 530
Buuxite exports . ... 2596 T0H 241 35
Aluting exports L 171 oo 520

Mining of another major deposit. based on the bauxitoe deposits at Boké,
was scheduled to begin in 1970 under the direction of Cornpagnio des Bauxites
de Guinde. This compay is a partnership between the Government of Guinea
and an imtermational consortium with the following participation: Republie
of Guinea (49 per cont) and Haleo (Mining) Ine. (51 per cent). Haleo (Mining)
Ine. comprises the following companies: Aluminum C‘ompany of Americ
(27 per cent), Alean Aluminium Ltd (Canada, 27 per cent), Harvey Aluminum
Ine. (United States, 20 per cent). Pechiney and Ugine-Kuhlmann (Franco,
[0 per cent), and Vereinigto Aluminium-Worke A.(:, (Federal Republie of
Germany, 10 per cent).

The development of these deposits requires the construction of a railwayv
line from Sancaredi to the port of Kamsar, and improved port facilities at
Kamsar. The mining and ove treatinent facilities, equipment, services, trans-
portation equipment, and residential accommodation for the workers will
be providad by the company at a cost of $99 million. Haleo will also train
8O0 Tocal personnel as mining technicians. Contributions to the infrastructuroe
are estimated 1o cost S85.5 million. which is to he met by a loat from the
International Bank for  Reconstiuetion and Deveiopment (IBRRD). The
complex ix expected to he comploted by 1972 and to produce in the first five
years about 5 nillion tons per anmam, Part of the agreemont involves planning
the development of an alumina plant next to the bauxite-drying plant at
Kamsar and an aluminium reduction plant. The Sangaredi deposits are of
high quality. with 58 —60 per cent ALOy and only 1—2 per cent 8i0,.

Other potential production centres exist in the Boké area, outsido of
the area allocated to Compagnie Bauxites de Guinée, whero deposits amounting
to 160 million tous of high-grade bauxite (52 per cent ALO,) exist in the
Diandian and Ouroughbe districts. Development would require construetion
of 56 km of railway to connect with the Kemsar-Sangaredi line «nd the
purchase of rolling stock, residential and othor supporting facilitic ., as well
as quay and Joading facilitios in the port of Kamsar.

Another possibility for development lies in the ore deposits near Kindia,
120 km from the railway hne to (onakry, where resorves nre estimated at
85 million tons averaging 40—42 per cent ALOy and 5--6 per cont Si0),.
Development of these deposits is considered likely to require construction
of an ore-crushing plant, reconstruction of the railway line to Conakry, and
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extensions in the port there. A project for an alumina plani at Kamsar has
been under active consideration.

There ix no semi-fabricating industry. but there is a plant. Soci ¢
Gninéenne de Fabrication, which prodnees corrugated sheet and  Kitehen
ntensils from imported sheet and is jointly owned by the Government of
Guinea and Harvey Aluminum Ine. Expansion is envisaged to reach an
outpnt of 13.000 tons/annum of corrugated sheet. At this level provision of
domestic rolling mill facilities would seem to be logical.

The Trory Coast

The Republic of the Ivory ('oast achieved indopendence in 1960, Its
West African neighbours are Ghana to the cast, the Upper Volta and Mali
to the north, Guinea to the west and Liberia to the south. It has a southern
coastline on the Atlantic of approximately 600 km in length. This coast lacks
natural shelter for shipping, and has the hazard of off-shore sandbars backod
by lagoons. The capital, Abidjan, has port facilities provided by a sea connexion
from the lagoon through the Vridi (‘anal, which is only 3 km long and varies
from 10--20 m in depth. The population totals 4.01 million (1968 estimate)
and the land area iy 491,500 km?2

The country has a typical West African tropical climate with high
rainfall and a semi-annual maximum. The coastal belt is of low relief, but most
of the country lies on a platcau of from 200—500 m above sea lovel. Thero are
a number of rivers flowing southwards to the Atlantic, but these are not of
groat significance for commerce.

Aluminium

Bauxite deposits aro found in the region of Bondoukou, about 300 kin
north-west of Abidjan, near Lakota on the Sassandra river, and near Bouatlé,
No data is available on estimated reserves, but a company, Sodemi (Socicété
pour lo Devéloppement Miniere de la (ote d'Tvoire), has been set up to exploit
these deposits. There is no other domestic aluminium industry.

Other non-ferrous metals

Apart from manganese ores, no other non-ferrous metal ores have so
far beon proved in the country, nor is there any domestic fabricating indnstry.

Mali

The Republic of Mali became independent in 1960. It is an inland country
to the south-west of Algeria, with Mauritania providing the main border on
the west. Its other neighbours are Niger, the Upper Volta, the Ivory Coast,
Guinea and Senogal. It has a land area of 1.204 1iillion km? and a population
of 4.79 million (1968 estimate). The capital, Bamako, has a population of
170,000; other large towns are Mopti (population 32,400), Kayes (population
28,500) and Segou (population 28,100).
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The country covers much of the sonthern Sahara. and has vast plains
with little relief. It Hes mainly at 200 m to 500 wm elevation, with the Adrar
des Iforas in the cast rising to ovor 650 ut. The climate is tropical but without
heavy rainfall; there is a dry season from November to April and low rainfall
over the rest of the vear, ranging from 10 20 em/arneen on the edge of the
Sahara to 50 em in the more sountherly parts of the Nizer valley, which pro-
vides the mnin drainage.

A railway line runs from the Sencgal border through to Bamako and
then to Koulikoro. Aun agreement was signed inn 196s whereby the People’s
Republic of China undertook to extend the railway from Kourrousa-Kankan
in Guinea to Bamako. There are 12,080 kin of roads in the comntry of which
7,500 km are all-weather. inclnding the 669 km of the bBakar-Niger metaled
road. The Niger rivor is also an important transport route having a navigable
length in Mali of 1,782 km. The airport at Bamako connects with international
services via Dakar.

Agriculture dominates the economy and is largely subsistence, with semi-
nomadic raising of herds in the north and more settled crop production where
rainfall is more favourable. The main exports are cotton, groundnuts, rice,
meat and dried fish.

Aluminium

There are reports of very extensive bauxite deposits on the Manding
plateau lying south-west of Bamako and oxtending to the frontier with
Guinea, near the river Niger. The total reserves are estimated to amount
to 800 million tons. of which 550 million tong are considored proved and
probable, with an average content of 43 per cent AL, The deposits are
not being worked. Their remoteness from the soa and problems in economic
power goneration mitigate against tho economic atiractivenoss these doposits
might otherwise havo.

Copper, lead and zinc

Recently a mixed oro body containing 4.0—G6.5 per cent of copper, lead
and zine and estimated at 500 million tons has been located in the Kati area
west of Bamako. This deposit has not yet heen fully evaluated. Thero is no
metalworking industry in the country and imports are very small.

Tin
There is no evidence available of possible ocenrrences of tin in the country.

Mawritania

The Tslumic Republic of Mauritania achieved independence in 1960.
It has a coastline of over 900 km on the Atlantic Ocoan.

[ts southeorn neighbours are Senegal and Mali; the latter also forms the
artorn boundary. In the nocth-east corner it has a boundary with Algeria
and in the north-west with Spanish Moroeco. Tts population is 1.10 million,
and the land avea totals 835,000 kin?,
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Much of the coumtry lies on a platean of around 400—300 1 in heich
but with a lowland platecau adjacent to the Atlantic Ocoan and lower i oliof
towardy its oastern boundaries. The country, which is most v desert, hias a
hot, dry tropical climate. The Senceal viver is the only river with « perential
flow.

Transport and commumications are sparse, and constiuction of a railway
line from Fort Gourond to Port Etienne at the northern end of the constlie,
a length of 675 km. was completed in 19638, primarily to enable iron ore to
be exported. A branch line to Akjoukt is also planned. The wain trank road
to the north is the Nouakchott-Atar highway connecting with Tindouf
in Algeria. There are no asphalt roads; the network of 2.700 ki of roads are
carth tracks. Communications within the country are very dependent npon
air transport, and thero are 22 airstrips.

The fuel resources are very limited. but part of the El-Djouf basin,
which on the Algerian side is known to contain oil and natural gas, lies in the
north-east. Total clectricity generation in 1966 was 60.3 million kWh.

Aluminium

There arc no known bauxite reserves nor is there a semi-fabricating
mndustry, and the consumption of aluminium is very small.

C'opper

There arc kuown to be quite largo reserves of copper ore in the . unt ry.
A major part are to the north-west of the town of Akjoukt. Those aro oxide
ores of 2.5—2.9 per cent copper. containing 3 g/ton of gold and ostimated to
contain 7—9 million tons of copper. There are a further 22—23 willion tons
of sulphide ores in the same arca, of which 18 million tons aro considered
suitable for open-cast wining and 4—>5 wmillion tons will require undergrownd
mining. The copper content of these is estimated to bo approximately 1.5 per
cent, and the ores contain 1 g/ton of gold.

A socond oro body of importance is the Gebb-Mogrin deposit, which is
a sulphide ore averaging 2 per cent copper, 1 g/ton gold and also containing
30—35 per cent magnetite. Oxide oves are also found in this location which
average 2.9 per cent copper, 3 g/ton of gold and 20 por cent magnetite. From
theso two sources it is expectod to produce annually 56,000 tons of copper
concentrates containing 27 per cent copper and 10 g/ton of gold from the
sulphide oros. and 15000 tons of concentrates containing 66 por cont copper
and 40 g/ton of gold from the oxide ores.

The total ostimated reserves of copper are 390.000 tons, with a copper
content of between 1.5 -2.9 per cont, or an average of 2 por cent. Thore are
also large reserves of lower-grade ore of approximately 0.9 per cont copper
content.

The Akjoukt deposits are heing developed by Mining of Mamritania Co.,
which is owned jointly by the Government of Mauritania (23 por cent), Chartor
Consolidated (an Anglo-American Corporation affiliate, 47 per cent), Fronch
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private firms (19 per cent) e Freneh Government companies (F per cont),
mvolving a 860 million investment. A beneficiation plant was dne for com-
pletion e 1970 with a capacity of 30000 tons/annum of concentrates,

Initial minine was to he of oxide ores followed by the sulphide ores.
Over the initial eleven-vear period. a0 total of 46,000 tons of copper and
31 tons of gold was expected to ho mined and exploitation of the mine was
expected to Jast tor cighteen vears. Construction of erushing and flotation
plant~. water supplies. compressor honse. power-zencration plant, storawse
facilities, administrative and service bnildings and mining cqnipment was
budgeeted at €20 million. A further 86 million was to be spent on the construe-
tion of a towiship for 40 workers and their families, as well as for 90 foreien
specialist<. A uew road to <hip the concentrates to the port of Nuakehott was
to be constrneted and the port facilities expanded. The concentrates plant is
also intended 1o handle ore from the Gebb-Mogrin deposit. More recently.
prospecting hax revealed important indications of copper deposits in the
Gnidimaka and Oum Kadiar areas,

Lead tin and =ine

There are no known deposits of lead, tin or zine ores, nor is there a local
mdn=try working these metals.

The Niger

This West Afvican republic of 3.63 million inhabitants (1968 estimate)
attained independent status in 1960, 1t is a land-locked conntry with no
coastlime and covers an area of 1.274% million k2 In the south it borders on
Nigeria and Daliomey. to the west its neighbours are Mali and the Upper
Volta and in the east the Republic of Chad. Its northern neighbours are
Alzeria awd the Libyan Arab Republie. As would he expected from sneh a
geographical sitnation. az well ax the Tact that the entire country les in the
tropre= it s hot and dey with large arcas of desert, Most of the country is
o a platean of over 300 mabove sea level. There are no perennial rivers in
the Niger. but wadis are quite widely distributed throughout the country.

The Niger poszesses a road network eonsisting of 415 km of bituminized
roaud<. 2490 ko of improved permanent earth roads and 4.542 ki of con-
solidated carth roads of a semi-permanent kind. There is no railway systeu.
Connexions with international air routes are provided by the airport at
Niamey.

At prezent there are uo known domestic fuel resoncees, Oil-prospecting
surveys were made in 1964 in the neighbourhood of Jado and Talak by the
Petiopar Company. Data on electrical energy produced in the country are not
available.

Abwrinium

At present thove are no known banxite deposits, and there is no aluminium
rednetion or semi-fabricating industry,
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Copper

Traces of copper orex have been discovered in the Aeadiz area. A cco-
physical survey of the Air-Liptaka area is under way and is expected to take
three and a half years, This is being carried out with Uniced NatGons support,
the Niger contributing CFA franes 253 million in 1969 and the United
Nations CFA franes 87.6 million: in 1970 the respective contribntions were
CIEA franes 196 million and CFA franes 714 million,

Lead and zine

A mixed lead-zine-tin ore body i known to exist in the neighhbourhood
of the Air monntain range to the north-cast of Agadiz. Nigms of the existence
of galena ores were noted recently v Timi and Avlak.

Tin

This ix the only metal actually in produetion at present. There are no
figures availablo of the estimated reserves. The cassiterite deposits in the
Air region sometimes contnin wolframite. In the EI Maki and Timia areas
alluvial deposits of cassiterite are being mined and processed as concentrates,
Production amounts to about 70 tons/annum of a concentrato containing
70 per cent tin, which is refined at the Makeri Smelting Co. plant in Nigeria.
Mining is carried out by a state-owned company. Société Minitre do Niger.

Nigeria

The Federal Republie of Nigeria attained independence in 1960, 1t is
the most populous of the West Afvican states. having 62.6 million inhabitants
(1968 estimate). Its eastern boundary is with Cameroon: it has a boundary
of 200 km along Lake Chad with the Republic of Chad; the Niger lies to the
north, and the western boundary is provided by Dahomey. The sonthern
boundary is the 650 km seaboard on the Gulf of Guinea. The total land area
amounts to 877.000 km?.

The country has distinet geographical regions, consisting of a low-lving
coartal arca and an inland belt of tropical rain forest extending about 250 kin
over gradually rising torrain, broken by scattered hills. This gives way to
an undulating platean with a general elevation of 630 m, rising to 1,300 to
2,000 m in the centre and along parts of the eastern frontior, This platean
forms the middle savarmah belt, which in turn gives wayv (o the drier areas
of the north, eventually merging with the near semi-desort of the Republie
of the Niger. In the north many streams and rivers aro watorloss in the dry
season, and ground wator is therefore important.

There is a well-developed denso river system of which the Niger and
the Benue rivers are the largest and have mwmerous tributaries; more than
6,500 ki are navigable. In the north, where there is little surfaco water,
underground water channels are of great importance. At the dolta river
mouths sand bars prevent the ontry of all but the smallest vessels. Dredging
of the Eseravos river month and the building of the mole allows ships of up
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to 6.5 m draft to enter the river and reach Warri, and ships using the Benin
river can operiate as far ax Napele. The main port is Apupa (near Lagos);
others ure at Warri, Port Harcomrt. Calabar and a numnber of minor harbonrs,
An ol terminal has been bt at Bonny and Esceravoz.

The mwajor towns are huked by all-weather roads:  approximately
16,500 kin of these arve hitiminized out of a total of approximately 85.000 ki,
A narrow-gange railway line svstemc covering approximately 3.300 k. vnns
north from the miain ports of Apapa and Port Harconrt converging at Kadnna,
then branching out with two lines to the north-cast and one to the northe-
west. Tkeja airport. near Lagos, provides links with international air routes,

The country has important fuel resources, Low-grade eoal is mined
mainly around Enugn. with an annual output of aronnd 730,000 tons. Oil
was found in the Niger viver delta: ontput grew from 0.85 million tons in
1960 to 21 willion tons in 1966, Ontput of natnral gas amounted (in 1966) to
176 million w3, Further prospecting for oil contines. Electricity generation
in 1967 amounted to 1163 nillion kWh. of which most was from thermal
stations. A major addition to electricity capacity iy tho Kainji Dam and
Kura Falls stations, which began operation in 1968 and will have a total
capacity of L2 million kKW when completed.

The country has important reserves of tin, lead and zine, and there is
a less significant output of columbite, tantalite, wolfram, molybdenite and
gold.

Aleminium

There are no known bauxite deposits of commercial significance and
there is no alwwuinivmn reduction industry. A semi-fabricating plant, Alcan
Aluminium of Nigeria Ltd, has been established at Port Harcourt, in which
Nigerian financial interests have a 12.5 per eent holding. Its noninal capacity
i 5,000 tons per annum of rolled products. Faeilities for producing corrugated
sheets fiom rolled strip for building and constructional wses are provided by
an associte company. Flag Alumintum Products Ltd, at Kaduna. The import
of semi-fabricated products was 1,300 tons in 1966,

Copper
There are no known commercial eopper ores in Nigeria, and there is no
semi-fabricating mdustry,

Lead and zine

The country has lead and zine ore deposits whose existence has been
known for a long time. but the extent of goological exploration has been
limited and their industrial exploration i4 quite recont. The area in which
these doposits are found extends in a narcow belt for about 600 kin from
Ogoja through Benne and Adamawa to Bauchi provinee. The main occurrences
are at Ameka, Nveba, Arutu. Abakaliki. Zurak and Lhiapn. The deposits
in Ouoja provineo are considered likely to be the most promising, based on

results from lodes prospected by several wining companies, Estinates of
possible resorves vary widely, ranging from 10 to 600 mithon tons of ore, hut




PART II. SURVEY OF COPPER, ALUMINITUM, TIN, LEAD AND 71N 5{

there are no really reliable figures of rezerves available, Where the ores are
boing worked their content has heen analysed as ~10 per cent lead and
73 por cent zine. A geophysical exploration programme has been proposed
(hut not implemented). using the induced polarization method.

Small quantitios of lead (up to LOOO tons/annum) and zine (up to
SO0 tons/amnum) were produced up to 1960 from the Zurak deposits in the
northern part of the known ore-hearing zone. Currently, the Nigerian Lead
Zine Mining Company lias heen winine ore at Enuigha and Amari in Knugu
provinee. At Enuigha 200 tons/month of lead-zine concontrates were produced

1967 and at Amari 175 tons/nionth. .\ ten-vear contract has been conchuded
for supply of these oros and concentrates to Metallzesellschaft A.G.. Federal
Republie of Germany,

Tin

Thix i the most important branch of the Nigerian non-ferrons metal
industry. Resorves of tm are ostimated at 110,000 tons, which aro all cow-
sidered proved and probable. The average content of the cassiterito in the
tin-bearing sands is 0.5 kg/in®,

The main tin-producing region is located on the Jos platoau in the northern
part of the country. Most of tho tin nnned is from alluvial deposits, which
are characterized by their small size. Mining methods vary and includo suction
dredging, dragline buckets, quarrying. manual digging, hyvdraulic techniques
and various mechanical means.

All the tin produced is processed into concentrates and some of it is
converted into rofined tin at the works of the Makeri Smelting Co. Ltd, Jos,
which also processes coneentrates (70 por cont 1in) from the Niger. The largest
company. Amalzamated Tin Mines of Nigoria. nccounts for about 50 per cent
of the production of tin concentrates. Most of the producers are British con-
panies and members of the Nigerian Chamber of Mines. Data on the output
and exports of tin concentrates and inports, exports ad consumption of
refined tin are sumnarized in table 33. In addition to refined tin, there ix some
production of tin allovs and solders,

Tuble 335
I)“(”n'('TI()S. IMPORTS AND UXPORTS OF TIN IN W ARIOPS FORMS XI(H-II(I,\

{ Thousand tons)

1954 1964 1965 1967 1968 19670

Tin eoncentrates —production .. 5. 8.9 9.7 0.5 9.8 8.7
Refined tin -production : 8.9 9.3 4.3 10.0 9.0
Refined tin — imports . .02 -
Tin concentrates  oxports . 8.0

tefined tin - exports

Refined tin - consnmption . 0.1

4 Eleven months only.
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Nencyal

The Reprblic of Sencaal heeame mdependent i 1960, 1t 0w situated
on the west coast of Africa with Mauritania to the north and Guinea to the
outh:its caztern border is with Mali. The country has an estimated ayeq
of 197161 k2 The population ix estimated at 3.50 million (1963, wnd the
capital. Pakar. has a population of approximately 475,000 Kaolack, Thies,
Rulisque, Saint Louis. Zigninchor and Dionrbel are towns ol from 250001 to
70,000 inhabitant s,

The climate ix characterized as “Simlanese’” or ransitional between
dry dezert and moist tropic. North of a line joiting Thiés with the lowaer
Taleme the climate is Nahelian (pecubiar to the eder of the sonthom Sahara)
The two niain seasons are ramy and dry: the rainy season bsts from June
to October in the Sahelian zone, from May to October in the Sudanese zone,
aml from May to Decembir in Casimanice in the south. with annnal rainfalls
ranging front 152 ¢ incthe snth to 33,5 em in the north. There is a tran-
sitional period hetween the wit season aml the dry seazon. The comtry i
generally of tow relief with sanly elay plains, contly undulating sandstone
knolts and dry vivers vattoys,

The conntry has five railway lines: Dakar to Kidira (and thence into
Mali). Thiés Saint Louis (193 km). Guingninéo - Kaolack (22 km). Louga
Linguére (129 knr) and Dionrbel - Tonba (46 km). There are no all-weather
roads. and internal commnnications relv on a sevies of trarks. plus the all-
year river serviee from Saint Lonis to Pontor (210 k). and the Saint Louis-
Kayes river service whicl operates from July to December. The Saloumn
and Casamance rivers are navigable to a limited extent. Internationa] ajr
connexions are provided at the alrport near the capital, Dakar, which i
also the main port.

The cconomiy is predominant by agrienltural with wide regional variations.
and invludes cattle and stock raising. growing of millet. gronndnuts, naturnt
gums, rice aml maize. The main industrial activity is ventered around Dakar
and is largely assoviated with processing of produetsfrom the agrienltural seetor.

The country has no known coal or oil Feseryes,

Aluminium
There are no reports of occurrences of banxite deposits in the comtry.
and there is no atumininim reduction or semi-fabrivating industry.

Other non-ferrous metals

Geological survey

work has been in progress with assistance from the

United Nations Special Fimd, The French organization, Bureau de Recherches
Géologiques et Minieres. has been engaged in exploration work in the
Kedongan area of south-cast Senegal. In the Faltmé distriet, surveys have
mdicated the presence of copper, zine and wther non-forrous motals near
the Bambadji Massif. The Kouroudiake district is considered the nost
promising one for finding significant deposits of copper. There is no semi.
tabricating industey in the country aml imports of non-ferrous wetals are fow,
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Sterra Loone

This country achieved the status of an independent state in 1961, It
hes on the west coast of Afvica, with an AMhntic coastline of more than
300 kme Incthe mortho and novth-cast it horders on Guinea, and i the sont e
east its ueigchbonr s Liberia The Taned area oceupies o total of T2 323 ke
The population nombers 2.5 milhon (1968 estimate),

The climate i< tropieal with varied weather conditions, «onsistine of
monsoon periods. deyv hannattan spels. periods of moderate to he avy rainfall
and rainless bat hnid interval< No part of the commtry receives less than
200 em per o of raintadl ad in some areacs i rsaches 300 0m or more,
The country s made np of 4 coastal phin with manerove sswampsan imfand
area of higher relief which reaches np to 2000 m in the Loma Mountains
and Tingi Hhills i the north and north-east. and o small, connmnercaalhy
rmportant area aronmud Freetowic on the west coast where on the penisaka
the mountaims rise to over Lo m. On the sonth-enst portion of the coast
there ix a series of Jone inlets facing Sherbro Tsland, and thesc comect
with navigable rivers that are important wate FWavs,

The conntry has meagre fuel resonrees: its main fiel requirenents are
met by imported oib products which awonnt to from 325000 ta 385000 tons,
Electric power generation reached just over 109 million kKWh in 1966, This
was added to signiticantly by the opening in 1967 of the Guma V atey hydro-
clectric plaut. which has a capacity of 2400 kKW, Of the country’s electrieity
output, 80 per cent ix consnmed by the city of Freeport, Over the nest five
vears at least S7.5 million will be spent on improving the supphyv in the
western proviniee,

The conntry possessed jnst over 500 ki of narrow-gange railway, but
as a rosult of nosnrvey made by the World Bank i 1967, the SVEtem s
the process of closing down. The road network amounts to some 630 ki of
bituminized roads and over 7.500 kin of laterito roads. The constriction of
the second stage of the Toukolili-Kono road 64 ki of bituminous road
that will shorten the distance from Freeport to Sefadn by 165 ki was
scheduled for completion by mid-1970. A further project now under way
i & bituminous road from Bo to Kenema (approximately 75 k). The conntr ]
hns an international airport at Lungi. Cline Town (adjacent to Freetown),
is being expanded as a port and will soon be able to accommodite six ocean-
going vessels at the same time.

Thoe country has significant resources of iron ore. rutile titaninni
dioxide, bauxite and diamonds, which are being exploited commerciatly,
Other minorals found in tho country are platinum. molvbdenite. columbite
and cassiterite (tin ore), but none of these have so far heen assessed as havi iny
commercial importance,

Alumainium

The total resorves of bauxite are currently estimatod to exceed
30 million tons with a 50—60 per cent Al,O, content. These are mainly
concentrated in the Mokanji Hills near Moyamba (southern provice) and
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aro currently being mined by Sierra Loone Ore and Metal Co. Ltd, a sub-
sidiary of Swiss Alwminium ' td. Mining commenced in 1963 when 30,400 tons
were produced; the fivures fo recent yvoars of production and oxports aro
summarized in table 34 There 1> no aluming production nor are aluminium
reduction facilities available, and iomited potential for hyvdroelectrie dovel-
opment may well mitigate against e establishment of o loeal roduction
plant. There ix no local semi-fabricating indust ryyorequinements for metal
productz are met by imports, which are negligible,

'I.'I,i/l ;I
PROODUCTION AND EXPORT OF BAL X 1T Sreriy Leose

{ Thowsand tons)

1765 IR gt IR 1969
Production ... | 2073 295.2 3340 4703 442.3
Fxports ... . 1735 2405 3292 462,40

Other non-ferrovs metols

There are no known ores of other non-forrous 1wtals of potential
oconomic importance in the country, nor is there an - semi-fabrieating
industry.

Toyo

Togo is the westorn neighbour of Dahomey. and adjoins Ghana, with
the Upper Volta to the north. It has an estimated population ot 1.7 million
(1968 ostimate) and a land area of 56.700 km2. In torms of elivate and
geography it is very similar to its neighbours: it i« tropical West . frican
with two periods of maximum rainfall.

Now-ferrous metals

There are no known deposits of non-ferrous metal ores. and no industry
connocted with refining or somi-fabrication of those metals. A mineral ox-
ploration progranmime was begun in 1968 with fiold work undertaken by
the Institut Géographique Frangais and  the Bureau de Recherches
Géologiques ot Minieres of Franee. The results of this programmo are not
known at present.

The Upper Volta

The Republic of Upper Volta is situated to the north of Ghana and
the neighbouring territories of the Ivory Coast, Togo and Dahomey. On
tho north-wost it has a frontier with Mali and on the north-east with the
Nigor. Tt oceupies an area of 274.122 kim? and has a population of 5.15 million
(1968 estimate). The capital is Ouagadougou (population 171,500), and Bobo
Dioulasso (population 68.000) is another large town.

The country is largely flat and monotonous with some sandstone cliffs
and rocky hills: granitic domes provide some eontrast in the north and north-
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cast. The country hies mainly at 3000 300 m abiove sea level The river
network consists primarily of the upper basin: of Comoe and Volta i thei:
tributarios. The climate i transitional Hom tropical to desert and s arios
from “Sudano-Guinean™ in the <outh-west to “Sahelo-Sudouuese ™ (hetween
dry desert and moist tropic) over the rest of the count rv. The latter recion
has ashort rainy season of two to four months and rainfall from 28 e to
970 cmfumum, and the south-west has a single rine seazon - A
September, with vaintall exceding 100 cinfannua.

The railway from the port of Abidjan (e [vory Coast) run< north and
north-east, terainating at Omagadougouw. Tho road svstom totals 16,662 km,
of which 5989 km are allbvweather roads. French airlines provide services
with international connesions via Ouagadougon or Bobo Dioulaseo atrports,
There are no known domestic fnel resources,

The cconomy i almost entively based on eultivation of crops and rearing
cattle and ilu-ap Only 6 per cent of the land is cultivated. however, and
sinee little suitable land is available, production is primarily for domestie
purposes. Nmall amounts of livestock. ¢roundnuts and cotton are oxported,
The main industries aro vegetable oil extraction, sagar  refining,  cetion
gimneries and industries asociated with building, Lack of CNETEY 18 a4 serions
handicap to mdustrial development,

Aluniinium

There are reports of small bauxite deposits oceurving in tho country,
which is incompletely surveved. but there is no industry associated with
s mmmg. l('fmm}_z or semi-fabiication.

("ouper

Prospecting by a team nnder the auspicos of the United Nations Devel-
opment Programme has revealed the presence of oxtensive copper deposits
at Diénéméra, north-east of Gaoua. The deposits are understood to be of
fow grado but could prove to be exploitable. Indications of copper (as well
as antimony. molvhdenum and nickel) have been found near Kaya.

Leud, tin aand zine

There are no reports of oecnrrences of ores of these metals,
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THE (CARIBBREAN

The Dominican Republic

This country of 3.9 million inhabitants (1968 estimate), covering an
arca of 48,442 k2, lies in the Caribbean Islands and occupics the eastern
half of the island of which tho western half is the Republic of Haiti. The
next island to the east is Puerto Rico. The country has a tropical, humid
climate, with uniform high temperatures on the lowlands and more moderate
temperatures in the mountains in the wost.

The railway system totals 1,400 km and consists of two lines, one
runming along the south coast and tho other running from Santiago to
Sanchez on the coast. The road network exceeds 5.000 ki and is largely
carth or macadam.

The country has no kuown fucl resources. Power generation totalled
699 million kWh in 1968. Deposits of iron ore, bauxite, nickel, zine, gold
and non-metallic minerals are known to exist. Falconbridge Nickel Mines
planned to exploit the nickel deposits in the cast of the country.

Mluminium

Bauxite reserves amount to 100 million tons, of which 60 million tons
are high grade and the balance marginal. These are located on the Sierra
de Bahonico. The largest deposit, which is exploited by open-pit mming,
i« at Cabo Rojo where the operating company is Alcoa Exploration Co.
Other deposits are located at Puerto Plata, Maria Trinidad Sanchez,
Pedernales, Barahona and Independencia. The company, Los Azules, has
mining rights at San Cristobal, and Cia Dominicana de Desarrollo y Fomenta
(. por A. has rights at Independencia. The bauxite mined is of 45—49 per
cent ALO, content with an average of 5.6 pe. cent SiOp (reaching 9.1 per
cent in some arcas) and around 20 por cent iron oxides. Data on production
and exports of bauxite are given in table 35.

Table 3o
PRODUCTION AND EXPORTS OF BAUXITE - DoMinicaNn RErvsLie
( Thousand tons)

1959 1865 1966 1867 19658 1969
Bauxite production ...... 771.2 893.0 818.4 083.0 985.0 1,093.0
Bauxite exports ......... 404.1 981.7 853.0 1,016.0 904, ce
89
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The Goveruntent wonkl tike to promote constrenetion of an alunuininm
smelter and in 1967 conmmissioned a feasibility study for =nch a plant. Snh.
sequently. the Bank for Indnstrial Development refused a loan for a feasibility
study of the construction of an alumhoum smelter on the grounds that the
price at which bauxite would be =old by Aleoa to the projected smelter would
bo econontcally unfavourable nuder prevailing conditions.

Intensive exploration s being carried out by Bellomar Ine.. mainfy i
Podernales provinee, and results indicate the probable existence of further
mnportant deposits which should provide assurance of adequate reserves.
One problem that requiires attention is the present ek of water for prelimi-
nary washing of the ores and processing into alunnna. Thiz will necessitate
boring new wells to tap subterranean sources: the only other availablo
sources would mvolve desalination.

Copper

Mininy of copper ores from the Mata Granda deposits commenced in
1967; tho o has a copper content of about 2 per cent and roserves are
estimated at 40 millionn tons. The output of the mine is planned to reach
30.000 tons/annum. Imports of copper and its alloys are estimated to amount
to just over 1.O0O tons/annum. A concession was granted to Trani Casting
Corporation in 1968 to explore a concession in Las (anitas for manganese
and copper. but no further information hes been published on the progress
of this expliration.

Lead. tin und zine

There aro no known deposits of ores of these metals and no plants
concerned with the refining or semi-fabrication of these metals. Zine ores
are bhelioved to exist in complex form near Pucblo Viego. These ores also
contain some gold and silver as well as pyrites, and the Government is
anxious to cncourage private companies to undertake exploration, since the
existence of a large ore body is suspected.

Haiti

The Republic of Haiti occupies the western part of an island in the
Caribbean chain. lying to the east of (uba and to the west of Puerto Rico,
The climate 15 tropical, torrid and humid on the windward hillsides but
drier in thoe sheltered valleys. The country is mountainous, rising to over
2,000 i, vith a narrow coagtal plain. Its population of 4.8 million (1968
ostimate) occupies mainly the coastal arcas. The total land area amounts
to 27,800 ke

The country has a small railway rystelmn ameunting to 234 km. It has
4.000 km of roads of which about 400 km are macadam. An airport facility
is provided noar the capital, Port-au-Prince.

Output of olectricity has varied from year to vear; it averages around
75 milliorn kWh. There are no known domestic fuel resources, although the
Atlantic Refining Co. has obtained a licence to prospect and produce oil
i the country.
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Alumintum

The country possosses considerablo bauxite resources, with proved
reserves amounting to 25 millien tong. The main deposits are located in
the south on the Rochelois Plateau, south-west of Miragoane. Other oecur-
rences are reported near Beaumont in the Hotte Masif, Savane Zombio in
the Selle Massit and Savane Terre Rouge, north-west of Gonaives. Tho solo
company producing bauxite is Reynolds Haitian Mines Ine. Data for pro-
duction and exporty are summarized in tahle 36.

Table 36
PRODUCTION AND EXPORTS OF BACXITE — HarTt
{ Thousand tons)

1959 1985 1966 1967 1968 1969
Bauxite production ...... 302.4 382.6 361.4 375.8 4774 776.0
Bauxite exports ......... 291.0 330.0 253.0 3877 442.2
Copper

Copper ore deposits, amounting to 90,000 tons, proved and probable,
are located in the Terra Nuove area. The deposit is ono of Charleopyrites,
containing ores with a copper content of 1.7—2.2 per cent; it was first mined
in 1960. These deposits are exploited by underground mining, and production
has been in the region of 3,000—5.000 tons copper content per annumn, which
is planned to be expanded in the near future to over 7,500 tons; gold is
recovored as a by-product. A concentrates plant, in conjunction with the
Meme mining operation, has a capacity of 1,500 tons/day input of ore and
produces concentrates of 35 per cent copper content. These are mainly ox-
ported to Japan and Spain. An associate of the (‘anadian Honeyvwell Company
has been prospecting for copper in recent yvears and in 1968 reported tho
discovery of a new deposit. Late in 1969 the Helcana Mining Corporation
S. A. reported copper-bearing ores near the surface in an area centred on
Plaiscance, to the north-east of the existing Sedren mine. Domestic eon-
sumption of copper is less than 100 tony per annum; roquirements are met
by imports from the United States.

Lead, tin and zinc

There are no known deposits of these metals in the country nor are
there refining or semi-fabricatmg plants associated with theso metals.

Jamaica

This country of 1.92 million population (1968 estimate) is an islan
of 11,424 km? in the (aribbean Sea, lying to the south of (fuba. with Haiti
and the Dominican Republic to the north-cast. The climate is tropical and
humid with a rainfall of 50--100 em/annum. The csuntry has a coastal
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plein: inland it rises to 300500 moand locally i the east to 1000 m. There
are a number of small rivers. of which the Blaci river is navigable for 40 k.
The main port is the capital. Kingston, which has an interational airport,
and another airport is provided at Montego Bay. A narrow-gamgo railway
svstem has a ronte mileage of just over 330 kit a road network totals over
11.000 km.

Flectricity production in 1966 amounted to 870 million kWh, ot which
111 million kWh wax generated by hvdroelectrie plants. There are no other
fuel resources available in the commtry.

Alwminium

Tho country has important bauxite deposits which were first mined
commercially in 1952, Major deposits are found in the districts of Manchester,
St. Ann. St. Elizabeth and Trelawny, and smaller deposits exist in
St. Catherine. Clarendon, St. James, Portland. Hanover and Westmoreland.
Total reserves are estimated at 600 million tons, of which 400 million are
considered proved, with an average Al,0; content of 50 per cent.

Information on the production of bauxite and of alumina is provided

m table 37.
Table 37

PRODUCTION OF BAUXITE AND ALUMINA—JAMATCA (1967)
( Thousand tons)

Company Bauzite Alumina
Alcan Jamaica Ltd ... ... oL 2.012 828
Alcoa Minerals of Jamaica Ime. ... ... 1,034 (800)
Kaiser Bauxite Co, ................. 4,163 -
Reynolds Jamaica Mines Ltd . ..., .. 2,059 —
Revere Jamaica Alumina Ltd ... ... a (200)a
Alumina Partners of Jamaica Ltd. ... a (862)¢

@ Planned capacity.

Data on production and exports of bauxite and alumina and imports
of aluminium are given in tablo 18.

Table 38

PRODUCTION AND EXPORTS OF BAUXITE AND ALUMINA ANI IMPORTS
OF ALUMINIUM—JAMAICA

( Thousand tons)

1959 1965 1966 1967 1968 1969
Bauxite production ............ 5,208 8,651 9,081 9,267 8,025 10,498
Bauxite exports ............... 4,235 6,803 7,132 7,257 6,212 N
Alumina production ........... ... 732 503 838 922 1,102
Alumina exports .............. 406 721 791 824 907

Aluminium imports--all forms .. ... 2,093 2,711 4,475
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The growth of outpnt in Jamatca will be considerable over the conuny
vears, sinee expansion or new facilitios are being planned by each of the
major United States producers. particnlariy for alumina prodnction,

A small senn-fabricatme plant, Alcan Products of Jamaiea Ltd. located
m Kingston. prodnees corrugated sheet from imported strip for the loeal
roofing and building market. and also operates an extrusion press,

C‘opper

Several unexplored low-grade copper ore deposits have been roported.
More recently, work has been in progress in Gallas Valley  evalnating a
copper-nickel-cobalt ore body that is considered promising.  Further ex-
ploration is bemg carvied ont on the east of the island. An agrecinent has
hoen approved with Comineo Ltd and Burrex-Mines Ltd to develop a 25 km?
copper prospect in Callas Valley. Tmports of copper in all forms total abont
200 tons/annum.

Lead. zinc and tin

There are no known deposits of these metals in the country nor is
thero a refining or semi-fabricating industry associated with them. Lports
of such metals are small: less than 100 tons/annum for lead and zine ana
5300 tons/annum for tin and its alloys.

Trinidad and Tobago

Apart from its oilfields, the only other minerals found m the country
are asphalt, limestone and white sand suitablo for glassmaking. Motalliferrons
ores have not been located in the course of the geclogieal explorations so
far carried out.

MeExtco AND (CCENTRATL AMERICA

('ostae Rira

The Republic of Costa Riea is located in Central America, having
Nicaragua as its neighbour to the north and Panama to the south. The
land area amounts to 51,000 km? awd the population numbers 1.63 million
(1968 estimate). The capital, San José, has vver 185,000 inhabitants and a
further 266,000 live in towns with more than 25,000 inhabitants. The literacy
rate is the highest of any Latin American country. The coastal lowlands
have a tropical climate, but the interior plateau, with a mean clevation of
1,250 m, enjoys a temperate climate. There are no major rivers of navigational
or commercial importance.

Two railway systems totalling about 800 km connect: San José with
Limén, the Atlantic port (Costa Rican Railway Co.) and San José with
Puntarenas, the Pacfic Port (operated by the state-owned Ferrocarrii Elec-
trico el Pacifico). There ave 3,250 km of all-weather roads, including a section
of the Pan-American highway, but the part of this highway leading into
Panama may be impassible in the wet season. The intornational airport at
El Coco can handle modern aireraft and provides internal services as well as
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connexions with other Central American countries and  with the United
Ntates,

Agricnlture is the principal indnstry of the conntry, and there are extensive
tore=ts and woodlands. In xome areas there are soil erosion problems. Cotfee
accounts for abont one half of the countre’s foreirn exchange carnings, and
cocoa, maize, Aaprar, tobaceo, rice and potatoes are widely grown. Daiey
farming and cattle raising are also important sectors of the agrrularal
cconomy. Industrial development is still at a relatively low level and iz mainly
associated with the processing of agrienttural produnets.

Electrical power generation amounted to 529.9 million kWh in 1965,
derived largely from hydroelectrie stations in the interior. There are no known
reserves of coal and oil, bt an oil refinery was completed in 1966,

Aluminium

Deposits of lateritie bauxite occur in the Valle de San Isidro de El General,
in San Jos¢ provinee, with an ALO, content of 35 per cent. Total reserves
are estimatea to amount to 150 million tons. These deposits are owned by
Alcoa of Costa Riea Ine., a subsidiary of the Alumimum Company of America.
An agrecment signed at the end of 1968 between the Government and Aleoa
for a 25-year period. and automatieally renewable for 25 years, has given the
company the right to design, construct, operate and own an alumina-rofining
plant of 400,000 tons capacity at Punta Uvita on the Pacifie Coast, together
with provision by the Government of port facilities and a 50-km road con-
nexion. Completion was expected to take abont three years.

The agrcement also gives the company the oxclusive right to exploit
150 million tons of bauxite in the concession arca and thereafter 50 per cent
of that remaining, with the state havine the right to nse the remainder. It
also specities that the company will utilize about 1.3 million tons of dry
bauxite per vear for its alumina plant requirements. The eompany has the
right to sell the products at the company’s discretion. except for 50,000 tons/
year which must be sold at prevailing prices to any aluminium reduction plant
that may be set up in Costa Rica.

Importz of semi-fabricated aluminium amounted to 808 tons in 1968,
Copper

The discovery of a copper ore body has been reported at Puriscal, noar
San José. Austin Development Corporation (United States) has obtained
concession rights to 20,000 acres in an unnamed area. North Bordulac
Mines 1.td (United States) has been examining copper prospects near the
Panama border that are considered geologically similar to those in Panama

nearby. Imports of copper in all forms in 1967 amounted tc 242 tons, mainly
of semi-fabricated products,

Lead and zinc

There are no known deposits of lead and zine ores and there is no local
fabricating industry other than a hot-dip galvanizing plant. Zinc imports
amounted to 1,221 tons in 1967,
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El Salvador

Thix Central American Republic lies to the south-cast of Guatemala
and to the sonth of Honduras. Tt has a coastline of approximately 400 kin
on the Pacific Ocean and atotal Lo Farea o 21393 Kin? Most of the population
of 3.15 million (1967 estimate) hive on the coastal plain and in the foothills, Tn.
land the terrain s mountainous with an averace altitude of 630 m but with
many peaks of extinet voleanoes rising to 2,000 2500 m. The elimate is tropi-
cal, bnt 1s moditied inland by the altitude, with a wet season from May to
October and a dry season for the remaining months, There are a number of
small rivers flowing into the Pacifie of which the principal one i+ the Rio Lempa.
A mmiber of Jakes lie in the eraters of extinet voleanoes; the largest is Hopanzo,
which 13 a short distance from the capital. San Salvador.

The Pan-Ameorican highway traverses the country, and there are a total
of 8,527 ki of roads, of which 3.256 kin are all-weather roads and 1,055 km
are paved. There are approximately 53,0000 motor vehicles registered in tho
country. A railway system totalling 740 km runs cast-west across the country
with links into Guatemala and Mexico. The main ports are La Union, La
Libertad and Acajultla. International air connexions are provided by the
airport near San Salvador.

Much of the economy is based on agriculture, with cotton, coffee and
sugar being among the main crops; hivestock rearing is the other major sector.
Approximately one third of the land area is used for crop raising and a
similar area is used for livestock. Food-processing industries oxist, as well as
textiles, tanning, cement and light enginsering industries. A steel re-rolling
mill is situated in Zacatecolua. There are no known demestic fuel resources,

The mineral deposits of the country are incompletely surveyed, but a
three-year investigation of mineral resources, financed by the United Nations
Spocial Fund, is nearing completion. Some conturies ago cold and silver
were mined in the country.

Aluminium

There are no reports of bauxite deposits in tho country and thore is no
aluminium reduction industry. An aluminium extrusion plant, Alcoa de
Contro America S.A., is located in San Salvador and is a subsidiary of the
Aluminum  Company of America. Predu:tion of aluminium extrusions
amounted to 822 tons in 1967. Data for imports for tho same year aro not
available; in 1966, however, 896 tons of semi-fabricated products (n.ainly
sheet and strip) were imported.

Copper

There are no confirmed reports of deposits of copper ores in the country
and no smelting or refining industry exists. A cable plant, Phelps Dodge
Copper Products ae Centro America S.A., a subsidiary of Phelps Dodge
C'orporation (United States), operates at Ilanpango, 11 km west of San Sal-
vador and has both copper and aluminium wiredrawing and cable-making
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cquipment. bmports ot copper into the comntey. both a~ metal and semi-
fabricated products. totalled 1.737 tons in 1967,

[oad . zine and tin

There are no known deposits of these metals in the country wor is there
any industry associated  with their processing. I 1967 imports of lead
amounted to 14 tons of ingot and 217 tons of semi-fabricated products:
imports of zine in all forms totalled 485 tons.

uatemala

This Central American Republie has a population ol 4.7 million (1968
estimate) and ix bordered by Mexico on the north. by British Honduras on
the east and Honduras and El Salvador on the south-ecast: its southern boun-
dary is provided by the Pacific Ocean, and it has a short coastline in the
east on the Caribbean Sea. The north of the country and a strip along the
Pacific coast are lowland, but the south and south-west are mountainous.
attaining over 2.500 m in the highest parts. The climate is hot and dry in
the lower elevations and more temperate on the plateau and monntains, with
rainfall ranging from 50—150 em/annum. The land arca totals 103,889 km2.

The country has a nationalized railway metwork totalling 1,150 km;
the main lines link the capital, Guatemala (ity, with the ports of San José
and Champerico on the Pacific coast and Puerto Barrios on the Caribbean.
The Pan-American highway crosses the country, and is metalled. but the rest
of the approximately 7.000 km of highways are earth roads.

Electricity production amounted to 520 million kWh in 1966; it was
mainly generated by hydroeloctric stations. There are no known deposits
of coal, lignite or crude oil and natural gas. Deposits of non-ferrous metal ores
have been reported at a nuaber of locations.

A three-year survey costing $1,189.000, with a United Nations contri-
bution of $719.000, was recently comploted. The main exploration activity
has been centred in the departments of Chiquimala, Zacapa, El Progreso.
Jalapa, Huehustango and Kl Quiche. On 21 January 1967 deposits of iron
ore and bauxito were decreed to be in the national resorve, except where
concessions had already been granted.

Aluminium

There are no known bauxite deposits and no aluminium semi-fabricating
industry exists, apart from some small foundries. Imports of aluminium
soun-febricated products have been averaging 600—S800 tons/annum over
recent years.

Copped
A deposit at Mataquescuintia, 75 km south-east of Cuatemala City,
1,700 m above sea level, is reported to have an average coppor content of
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2.0 per cont and also to contain 0.31 g/ton of silver. The extent of these
reserves has not been determined. but the mimeral-boaring zone 15 180 m lonye,
th m wide, and of 120 m thickness. Currently, an evaluation is beinyg made of
the commercial potentialities of this deposit. There are indications elsewhere
of copper and copper-gold ores. and explovation is currently concentrated in
the departments of Chiquimulilla. Zacapa. El Progreso. Jalapa. Hnehuetenango
and El Quiche.

Consumption of copper and its allovs is estimated to amount to abont
200 tons/annum and is supplied by imports from the United States

Lead and zine

There are small deposits known in which amounts of copper. silver and
vold oceur in conjunction with lead and zine. There is little information
published on these, but they are provisionally estimated at 160.000 tons of
lead with 80,000 tons proved and probable, and 120 million tons of zinc of
which 60,000 tons are proved and probable. There has been some production
ot these ores, but it ix steadily declining. In 1958 production of lead ores
amounted to 8.000 tons (metal content) and of zine ores to 5,000 tons, but
by 1968 production had declined to 700 tons of lead and thore was no reported
production of zine ores (this amounted to 400 tons in 1967). Domestic con-
sumption of lead and zine is small: lead is mainly used in batterioes.

Data on production and exports of lead and zine concentrates are given
in table 39.
Table 38

PRODUCTION AND EXPORTS OF LEAD AND ZINC CONCENTRATES - GUATEMALA

{ Tons)

1965 1966 1967
Lead concentrates - production .. .. 923 001 1,160
Lead concentrates —exports .. 30 864 300
Lead-smelter production ... ..., 114 215 71
Lead -exports ........... .. .. ..., 6 16 oo
Zine concentrates  production .. ... 867 003 434
Zine concentrates - cxports .. 887 1,248 1,300

Tin
There are no known deposits of tin ores in the country and there is no
industry associated with its refining,

Honduras

The Republic of Honduras, with 2.36 million inhabitants (1968 estiiate),
borders on Guatemala to the north, El Salvador to the south, and Niearagua
to the south-cast. I'ts main boundary is its coastline on the Caribbean Sea,
and it has a short southerly eoast on the Pacitic Ocean. A lowland coastal
strip widens out to 80 km in the cast; the rest of the territory consists of a
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sories of plateanx and ridzos of 5300 —1500 m in heicht. The Tad aren s
114,670 kri2 The elimate reflects its tropical location, beme torrid and humid
in the north and north-cast, and hot but dry i the south.

A raibway line along the Caribbean coast totals 1500 ki and roads
totalling 2,000 ki provide the main means of commmication. The main
roads connect the capital, Teaueigalpa, with the Fonseea Gulf on the Pacitic
side and with the Caribbean lowland strip, The capital has an international
abrport and there are landing strips within the commtry,

The output of clectricity amounted to 204 mitlion KWh in 1966, of which
over G per cent came from hydrocleetrie plants. There is no mining of coal,
but there are estimated to be about 1 million tons of hard coal and 4 million
tons of brown coal in the coimtry.

Deposits of metatlic ores are reported. although only sitver and gold are
mined. and these on a small scale.

Abominium

There are deposits of lateritic bauxite in the countrty which adjoin
deposits in El Salvador. The combined resources are estimated at 10 million
tons. with the major part in Kl Salvador. Imports of aluminium in all forms
in 1966 amounted to 492 tons.

Copper

The existence of porphyritic copper ores was reported in the early 1960s.
These have a low metal content, and there is little indication that they are
likely to be eommercially important.

Lead and zine

Deposits of mixed lead-zine ores are found in the country; reserves
are estimated at 80 million tons of lead and zine with an average content
of 7.6 per cent lead and 7.7 per cent zine, Abont 90 per eent of these reserves
are i the neighbowhood of Rosario, department. of San Pedro Sula in tho
west. This is mined at the Bl Mochilo mine, mainly to extract the gold and
silver that are present, with the lead and zine being recoverod as by-products,
The ores are processed in a eoncentrator having a capacity of 300 tons of ore
per day. Compania Minera Los Angeles S A operates the Animas Mine, near
Valle de Angeles, with the ore averaging 9.5 per eent lead, 11 per cent zine and
400 g/ton silver. New lodes, reported as eontaining up to 14 per eent lead and
16 por cent zine, with approximately 500 g/ton silver present, wore found in
1967 by boring below the existing working level. Those are regarded as a sub-
stantial increase in known reserves. Small amomts of lead and zine are mined
in the region of Akin-Tria, south-west of Togueigalpa, with recovery of gold
and silver. A licenco was granted in 1967 to some (‘anadian companies to
prospect over a 5.000 km? aroa in the Maya Mountains.

Output of concentrates and their export over recent years is given in
table 10,
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Table 40
PRODUCTION AND EXPORTS OF LEAD AND 2150 CONCUNTRATES  Flom i jias

/’I'n?i.*}
1945 1n 1967 Lo 1ol

lead concentrites production .. 9,654 11.7a4 116818 13175

Zine eoncentrates - production .., . 11,126 [ INEIN 13,086 14,784 o

Lead concentrates exports L L 15,500 8,002 10,189 45,800 11.660

Zine concentrates exports .. 19,650 9.611 9745 11.700 13,400

Imports of lead in all forms in 1966 amowited 1o 81 tons and of zine to

51 tons.

Tin

There are no known deposits of stannous ores in the conntry and thore is

no industry associated with it refining.

Mexieo

The United States of Mexico is a Federal Republie. 1t is the northernmost
country of Latin America. with a population of 48 million (1959 estimate)
and a land area of 1.969 million km?2 Tt has a frontier with the United States
on the north and with Guatemala and British Honduras on ihe sonth-east,
It is bounded by the Gulf of Mexico and the Caribboan Sea on the cast, and the
Pacific Ocean and Gulf of California on the west. Mountains and a eentral
plateau occupy the greater part of the Moxican territory. with an averagoe

-

clevation of 1,000—2.500 m above sea level; the coastal st rips are lowlands,
In the south the cliniato of the country i tropical and it is damp all yoar
round. In tho north the climate is subtropical and dry. There is moderate
to high rainfall over mich of the country. with fast-flowing rivers that provide
a source of hydroelectric power, There aro also a few large lakes.

The main railway lines run from the central platean. with its highly
doveloped economy, northward to the Unitod States. and extend to the south
and into the Yucatin peninsula. The latitudinal railway lines provide con-
nexions with the ports of the Pacific Ocoan and tho Gulf of Mexico. The
total length of the railway lines exceeds 23,000 k. Tho main highways aro:
Nuevo Laredo -Mexico City - Tuxtla Gutiérroz; Mexico City- Kl Paso, Texax;
Mexico City - Tijuana; Mexico City-—Acapulco; Moxico City  Veracruz and
Mexico City --Mérida. The total length of roads is 54.000 km ; a further 7.500 kin
was under construction in 1966. International airport facilitios oxist at

Moxico City, and an internal airlino network oxists.

Production of electrical power amountod to 22840 million kWh in 1968
of which about one-half was accounted for by hydroelectric plants, Domestic
coal production amounted to 2.6 million tons in 1968, crude oil production
in the samo year totalled 25.5 million tons. and natural gas output was

25,636 million w3 The country has reserves of many non-forrous motals
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such as copper, lead, zine. tin. antimony. vold and mercury, which are ex-
ploited commercially.

The Mining Law. passed in 1961 contained the provision that not less
than 31 per cent of the shares of foreign firms operating in Mexico should
be held by Mexican capital. [t was not until 1965, however, that a gronp of
Mexican indnstrialists wax able to acquire a 31 per cent shave in the American
Selting and Refining Compauy’s interest in Mexico. The company has
been venamed Asarco Mexicana, The process of “Mexicanization” has not
«w far been fully implemented i the copper indnstry. and the two major
enterprises. Cia Minera de Cananea XA and Cobre de Moxico N.ALL are still
i the hands of the original owners. During 1966 aud 1967 tax priviloges wero
granted to enterprises employing Mexican capital that were engaged in the
development of new mines orin the e prening of ones previousty closed down.

Alicinion

For many years Mexieo has had an ahuminnm scmi-fabricating industry.
but its primary aluminium industry dates from 1963 and it is based on
imported alumina. The conntry facks high-alumina bauxite deposits, but
deporits containing 30—40 per cent ALO, are found in the states of Veracruz,
Puebla. Oaxacn and Tabasco and between the towns of Tampico and San Luis
Potosi. Research i< also being fostered at the University of Guanajuato, with
financial support fronn the state tinanee institntion. La Nacional Financiera,
on the development of an economic process for the extraction of aluminium
from ahte. which oceurs i the state of Guanajuato.

The ahuminina sinelter in operation at Carretera-Jalapa in the state of
Verncruz i< owned by Alwminio 3.4 de CV L which ix jointly ewned by the
Aluininm Company of America, American and Foreign Power Co. Inc. and
Moxican interests. The ontpnt of the plant ix planned to reach 40,000 tons/
annum by 1971 Reynolds Auminio 8.AL is building a smelter in the Malpaso-
Danmmes aea. Tabasco State. in the south of the country: production will be
baeed on imported alumine. Data on production of primary aluminiun,
consumption and imports of primary aluminiun and imports of semi-fabricated
produrets is contained in table 41

Table {1

PRODECTION, CONSPMPTION AND IMPORTS OF PRIMARY ALUMINIUM AND IMPORTH
OF SEMI-FABRICATED PRODUCTS- MEXICO

{ Thousa,ul tans)

1950 19635 1966 1967 1968 1969

Primnary aluiium - produetion .. 19.2 212 215 225 324 (estimate)
Primary aluminium  eonsmption. 9.5 20.0 210 215 247 329

Primary aluminimm  imports ... 1.2 0.5 01 21 3.3

semi-fabrieated products - nuports. .. 4.4 1y 2.2 1.6
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There are a number of semi-fabricating companies operating in Mexieo,
One of the largest of these is Alcan Numinio 8 A which has a nowminal
capacity of 15,000 tonsfannum of sheet and strip, foil, extrisions and wire
although actual production is believed to be abont 7500 tousjannum. The
other major semi-fabricator ix Reynolds Aluminio 8.\ which has sheet and
strip. foil and extrusion facilities: its output approaches 000 tonsfanimn,
although tho nominal capacity has been reported to execeed 19000 tons,
Aleomex 8.\ s a subsidiary of the Muminum Company of \merica and has
the capacity to prodnee over 000 tonsfanmmum of extrusions. A further
rolling mill is that of Ahunex 8.\ de €.V Cwhich is jointly owned by American
Metal Climax !ne. and the American and Foreign Power Co. Ine, which are
also associated with the extrusion and building products plant of Kawneer
de Mexico S AL de UV,

Two further small extrnsion plants owned by Mexican interests are
those of Cuprum 8. AL and Tubos v Perfiles de Muminio Hall. Sl do €.V

(Copper
Copper ores are mined and smolted at a munber of widely separatod sites,
with over half of the produetion coming from the mine axc” smelter at Cananea.
Produetion. exports and consumption of copper i various forms are given in
table 42.
Table 12
PROODUCTION, EXTORTS AND CONSUMPTION OF COPPER IN VARIOUS FORMS Menion

{ Thousand tons)

1930 1965 1966 167 1968 1969
Mine production ..o o oo oo L 373 202 36,0 a6t 66.2
Bhster copper production o000 L. NS SV R AN M2 A205 0 o6
Refined copper  production ... L. 203 6.3 4905 171 Al 570
Refined copper  consumption ... ... 174 34.1 3n.1 L2 560 1LY
Copper concentrales  exports . oL S 1.0 1.2 2.1 1.2 4.1
Blister and refined copper exports .0 289 na R4 6.4 4 7.2
Semi-fubricated copper exports c C S 1.3 4.2 N6

The mining and smelting oporations of the main companies are indicated
in table 43. Total reserves of copper ores in the country are estimatod to
smount to 700 million tons (metal content), of which 300 million tons are
considered proved. The copper content ranges from 0.7—4.7 per cent.
averaging a little over 1 per cent. A single refinery. Cobre de Mexico S AL, is
located at Atzacapotzaleo and has close financial and management links
with Cia Minera de Cananca S.A. de (*V. Neventeen plants are engaged in
producing semi-fabricated products. The largest are Cobre de Mexico S.A
Nacional de C'obre S.A., which is an Anaconda subzidiary: and Conductores
Electricos 8.\, de (V.. which has connexions with Cananca. Anaconda and
Pirelli.
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Table 4.
LOCATION, OUFPUT AND CAPACITY OF MAIN PRODUCERS OF COPPER ORE
AND HLISTER COPPER - MEXT00

Annual Annund
. . ol put . capacity
ne doe Smelter foe:
Company Mone localion (thousand melter loeation (thowsand
{ong) tone)
Cin. Mimera Asarco N Charcas
I'arral
Han Martm 10 San Luis Motost 5
(Zacatecns) I
santy Barbara
Cia. Minera Concepeiim del Oro b Coneepeivn el Oro 25
Macocozar NA.
Cin. Minera de Cananea
S.AL de OV Canunea 35 Cananen 40
Cia, Fresnillo X A, Fresuillo de
Gonzales
Feheverria 5 -
Minera Friseo S0\ Varral 3 - -
Cia. Metalnraiea
Mexico S.\L Flojanles o -
Hidalgo . , -
Conerpeion ael Oro
Cia. Mmera de Santa
Rosalia Santa Rosalin 4 Sputa Rosalia 10

Lead and zine

Mexico ranks as a major producer of lead and zine. 1t has reserves of
lead estimated at 19 million tons, of which 8.2 million tons are proved and
probable, and zine reserves of 33 million tons, with 8.6 million tons reported
as proved and probable. The lead content ranges mainly hetween 1.3 and
5.6 por cent and the zine content from 4-13 per cont, although some local
doposits give minch higher metai contents. There are over 200 known deposits
distributed over 22 of the 20 states. Mining is nminly conducted underground.
The majority of mines nre ~mall; only a fow ave large enough to have a rea.
sonable lovel of mechanization. Although the deporits have been worked
since the sixteonth century and are now mainly at a depth of 500—900 m.
thore are still large workable doposita. Data on mine output, exports of ores
and concentrates, production, consumption and expores of refined motal are
given in table 44

e
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Table 11

PRODUCTION, CONSUMPTION AND EXPORTS OF LEAD AND ZINC
IN VARIOUS TORMs - MeEXIco

( Thousund tons)

1959 1955 1966 1967 1965 1964

Laead ore mine production ... . ... 190.7 1694 1682 1653 1617 166.4
Lead ore and concentrates  exports . 4.0 6.0 2.0 1.0 Lo cen
P efined lead  produetion ... ... 8.0 1640 1716 1700 7210 1695
Primary lead - conswmption ... ... 26,2 a6.1 59.8 64.8 0.2 HERY
Soft lead and antimonial lead -exports 148.3  108.6 112,77 97.5 1006 N7
Zine ore mine production ... L.

trecoverable metal content) oL 263.9  233.0 2384 2366 23506 2516
Zine ore exports Lo 351.0  28L.1 2737 2529 276.0 285G
Retined zine  production . ... ... AT 62.6 7.6 4.3 827 a8
Primary zine - consumption .. ... ... 181 32.7 35.4 36.6 R ER] 44.3
Urimary zine  exports ..o L 4050 259 39.3 357 372 38.3

There are strong indications of other large workable deposits. especially
those reported near Nierra Magina in Chihuahua State and in Mexico State.

American Smielting and Refining (o, (ASARCO) was reported to be
developing a new mine at San Martin with a capacity of 600 tons of mixed
copper-lead-zine ores per day; it was due for completion late in [969. The
company vas also said to be expanding the output of the Santa Barbara
mine frota 800 to 2,000 tons of ore per day. Dressing of lead and zine ores
is undertaken at six plants, the largest of which are San Luis Potosi
(2.900 tons/day). San Franeisco (2,000 tons/day) and Parral (1,450 tons/day).
Nearly all of the lead concentrates are refined in Mexico, but nearly 70 per cent
of the zine concentrates are exported, inainly to the United States and Japan.

Information on the main companies undertaking smelting and refining
of fead and zince is eontained in table 45. In addition to these plants, there
are facilities for production of zine oxide, zine dust and litharge. photo.
engraving and other zine sheets, as well as small plants for refining of sec-
ondary lead, zine and other non-ferrous metals.

Table 13

LiSAD AND ZINC SMELTING AND REFINING PLANTS IN MEXi(o

Charge caparily

Company Smelter location Metal (toms per anmum)
Asarco Mexicana 3.A. Chihualnm Zn | 00,000
Pb |
Monterrey Ph 152,000
San Luis Potosi  Zn Not operating
Neuva Rosita Zn 108,000
e, Minera de Penoles N.A. Torrenn Prb 511,000
Cin, Motadurgiea Mexicans Pefioles S.A. Monterrey Pb 141,000
Zincomex S.A. Saltillo Zn 20,000
Zine Industrial S, A, Tlalnepantis n 7,000 (output)

(99,97, Zn)
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Tin

There are modest reserves of tin m Mexico, estimated at 280000 s
of which 20,000 are considered proved and probable. There are wwore than
L.O00 locations at which tin ores are known to ocenr, bt most of them are
cither too small or of too low metal content to be of commeraial importanco,
There iz a small mnonnt of mininy of these ores mainly in San Luis Potosi
aud Daranco, amounting to no more than Lo tons/annum. Data on pro-
duction and imports of coneentrates and refined tin, and consnmption of
netal are contained in table 46,

Talble (6

l’l(ﬂlll CTION, CONSUMPTION AND IMPORTS OF TIN CONCENTHATES
AND REFINED TIN - MuXico

{ Thousand tons)

1959 1965 1t 1947 oy 14
Tin concentrates production .., . .50 1 K (LAN n.a2 .50
P’rimary tin - prodaction .. .. .. 0.4 0496 TRIH TRH 1,096 .96
Primary tin consumption ... .. 1.21 1.20 1.20 156 .61 1.150
Prinary tin—hnports ..., ..., 0.5 .30 1.50 170 200
Tin conventrates-imports .. ..., .24 0,26 t1n

The production of refined tin is undertaken by Estano Electro 8. A,
de . V. with a smelter and vefinery at Tlalwepantla. The concentrates are
smelted in a reverbatory furnace and refined by electrolysis,

Nicaragua

The Republic of Nicaragua is situated in Central America and has as
neighbours Honduras to the north and Costa Rica to the south. Its population
numbers 1.85 miltion (1968 estimate). The largest town and capital is Managua
with over 300000 inhabitants, and there are seven other kirge towns with
populations ranging from 25,000 to over 61.000. The country has a tropical
climate and only low to moderate relief. Its land aren s LS.000 k2,

The Pan-American highway rnms through the country totalling 368.5 ki
of paved road. In all 800 ki of roads are paved oat of a total of 6,124 km.
Thoe state-owned Pacifie railroad of Nicaragua totals 403 km of single track.
connecting Corinto, Chinandega. Leon, Managna. Masiva and Granada. The
airport near Managua provides internal air serviees as well as connexions
to other Central American countrics and the United States. The main Pacitic
ports are Corinto, San Juan del Sur and Puerto Somoza: the cast coast ports
are Kl Bluff and Puerto (fabezas.

Agriculture accounts for employment of 65 por cent of the labour foree
and approximately 33 per cent of the gross national product. Cotton, coltee
sugar, sesame and bananas are major crops, and cattle raising is also impor-
tant. The main industries are associated with processing agricultural prodnets,
but metal products, plasties components, cosmetics. textiles, paints and
detergents ave alo produced. Gold and silver have been mined sinee the
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siateenth centwry: copper s mined and tungsten deposits e worked i
Nueva Segovia, Power productions in £964 amounted to 136 matlion kKW
mamly from diesel nnits.

The new Special Law on Exploration and Exploitation off Mines and
Orrvies, promulgated ander Decree 1067 (20 March TO63). =et vp a Nationl
Mining Contmission to establish fiscal and performance stasulards for con.
cesstanaires and to advise the Ministey of Keonomy on mivang matters, The
Oftice of the Diroctor General of Natural Resonrces i now vesponsible for
inspeetion and supervizion of niining and quarrving operations. Rules oy
explaration and exploitation have been laid down and payments of woar-
anteos, fees and taxes have heen set. together with neasnres to protect
landowners. entrepreneurs and the Government. The law also differentiates
mines from quarries and establishes separate rnles and defimtions for each.

A survey of mineral vesonrees, with assistance from the United Nations
Special Find, was completed inc late 1966 and a report has heen comypiled,

Alumineum

There are no reports of the existence of banxite deposits i the conmtry.,
and theie is no semi-fabricating mdustey. haports of semi-fabricatod alu-
minium amonnted to 4OS tons i 1965 and 757 tons in 1966,

opper

Copper ore is mined at La Loz where proved and probable reserves
total 3.7 million tons averaging 2.3 per cent copper with 0.093 oz/ton of gold,
nd at the Rosita mine where total proved and  probable reserves are
0.66 million tons of ore averaging 2.7 per cent copper and 0.072 oz/ton gold.
Mine production of concentrates. exported from 1965 to 1965 is given in
table 47.

Tuable A7
MINE PRODECTION 90 COBPER CONCENTRATES  Nio A aci af

{ Tuns)

19635 1964 1967 196y

| TU 9,564 9. 330 11517

a The entire production is inderslom? 1o he exporled.

Tmports of semi-fabricated products were 133 tons in 1966 aned 180 tons
m 1967
Lead and zine

There are no reports of the occuwrrence of lead and zine ores in the
country. There is a small amount of lead imported anmually (100 200 tons)
and of zine (varving hetween SO0 and 1.700 tons).
Tin

There ix no known deposit af tin are and tin consumption is very small.
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I"In'ri/ml

The Pamnnanian Republic s the sonthesmmmost conntry of Central
Ameriea, having Costa Riea az its neichhonr to the north and Colombia to
the sonth. The conmtey has a tropical elimate warm and hunmid, with high
ramfall, el oo ond woea of THo0eobm? Detacen the Cordilleras de Veraguas
and San Blas es an east-west bele ol vadley s sud hich fall nealy 80 ki wide,
In thisarea are concendrated the cict-west ronness ielading the inteimationaldly
famon< Panana Canal. About 40 per cent of the popudation o 142 million
(1069 estimate) ive in this zone, The Pacitie plane and bt Lind - of the Avuero
peninsila have lertile =oiland are the contve of ban au poodu dond The Sierrade
Chirigni and Cordillera de Veraguas e neaecd el vaiuy:s the northern
slopes are ininhabited while the zonthern siope - asconmt dor abont 13 per
cent of the population. Citrus frit tolaeco, ot and doiey produee e
produced en the sontherne slope s,

The Panama Railvoad (owned by the Peoaonna Canal Company) connects
Anton onihe Facitic with Mount Hope on the Atlantte wnd < approximately
70 km in leneth, Between David and Couneeprion there o funther line which
has been recently extended to Cuabito, and a third fime runs from Suretka
to the Coxta Rican border—a distanee of S0 ki Theve are 6712 km of
roads, including a seetion of the Pan- American hichway, ess than 1LOOO km
of this total is concrete-surfaced or hax il allweatier paving, Tocumen
Airport near Pannmia City: provides comexions 1o other Central American
countries.

There are no local Tuel veconrees, Blectriei s generation amounted  to
347 million EWh ain 1967, Local industries inelide food pro-esans, agarettes,
I g
hoes soap and cement. A petrolenm vefinery operates in tolon,

Ahwniniun

14

There ave bauxite deposits in the provinees of Chirgni and Veraguas
estimated to total 25 million tons: information s laeking on their quality
but it is believed to be about 40— 13 per cent ALO,. There are two fabri-
cating: plants, Mwinio de Paicnoa 8. A0 which is owned by local interests
and produced 1200 tons w1967, and Ingendera Amado S0 A an associate
of the previons company. which also produces sheot. Both are located
Janama City, The primary aluminiom nsed is obtained from Canada. Imports
of semi-fabricated prodindts are crently restricted to 30 per cent ot the
1963 — 1964 levels.

Copper

A mimerals survey, carvied out with Paited Nations assistance over the
period 1966 - 1968, indicated  the probable existence of important copper
deposits i the Azuero area, inchuding a porphyitie deposit with a 16.m
overburden and @ 50 m core averaging 095 per cent coppor and 0.028 per
cent molvbdenum. The Governmenn has given the right to several firms to
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carry ovt surface studies but no concessions have been granted. and it is
expected that these will await revisions of the present wining law.

There are no sami-fabricating plants in the comtry. Tmports of sei-
fabricated products in 1966 amounted to 207 tons.

Lead, tin and zine
There are no reports of the oceurrence of ores of these metals and no
refining or semi-fabricating facilities exist in the country.

SOoUTH AMERICA

Argentina

'The Argentine Republie is the southernmost country on the Atlantie
scaboard of the Soutl American continent. The country’s Atlantic coast
runs northwards trom the islands of Tierra del Fuego: its westerly boundary
with Chile is formed by the Andes. and it borders Bolivia and Paraguay to
the north, and Brazil and Uruguay to the north-east. The country has a
total land arca of 2.795 willion kin? and a population of 23.6 million (1968
estimate). The climate is influenced by various geographical factors: the
castern half of the country is lowland and the climate ranges from subtropical
to temperate: the La Pampa areas of the southern half are steppe country
with low rainfall and a mild subtropical climato. Further south the climate
is temperate, becoming progressively colder and wetter the more sontherly
the location or with the modifvinr effect of the high rocky Patagonian plateau.
The Jowlands ave drained by a river network. The most important rivers
are the Parand. the River Plate and the Uruguay, all of which are navigablo.
Agriculture is an fmportant clement in the economy. and the country has
an established position as an exporter of meat and grain.

There is a well-developed railway network which totals 46,000 ke and
links the capital. Buenos Aives. with Chile and Bolivie. The road system
totals more than 81000 kni. and there is an intemal air network as well
as regular international gerviees from Buenos Aires. The main ports are
Buenos Aires, Rosurio, Sante-Fe and Balia Blanea.

The country has signilicant oil reserves. Production is based on four
separate fiolds: the Salta ficlds in the noth. the Mendoza ficlds in central
Argentina, the Nequen fields further south in the Andes foothills, and the
Comodoro Rivadavia fields on the Atlantic coast around the Gulf of San
Jorge in Patagonin. The total outpnt in 1968 was 18.25 million tons. Pro-
duction of coal mmounted to 337.000 tens in 1966, and the total output of
olectricity in the same year was 15,400 million kWh, of which less than
10 per cent was generated by hydroelectrie stations.

Aluminium
To date there have been no positive indications of bauxite deposits
of commercial importance in Argentina, althcugh low-grado deposits have
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been reported in the area between Wanda and Colonia Lanus in Misiones
provinee and other lateritic deposits - castern Argentina around  castem
Wanda, Colomia Lanux and Puerto ignazu. There are oxtensive  alimite
deposits in Patagonia near Camarones. and steps are being taken with
UNIDO assistance to examine the possibility of ccanomie production of
alumina from these deposits.

A reeent voverninent decree has given high prionty to the establishment
of an ahnmin-ahiminium reduetion indnstry in the country and will eneour-
age investment by private investors in thix project with supplementary
help from the Government. A “Commission for the Plining of the Devel-
opment of the Light Metal Industry” las been =et up and charged with
implementation of this scheme. [t is cxpected to give carly attention to
deciding on the site. The ereetion of an alnmiina plant and ahnminium smelter
of around 40,000 tonsfannum capacity in the vicnity of the [guazu Falls
near the Brazilian border had been proviously suggested, but it is understood
that an alternative location on the Patagonian coast at Puerto Madryn is
favoured. An investment of $100 million has been mentioned, vith the plant
to become operational in 14974,

The country has a semi-fabricating indnstry that is dominated by three
plants in which foreign companics are strongly represented. In addition,
three medium-sized plants as well as a manmber of other small works are owned
by local capital. The statistics on aluminimm imports and consumption are
aummarized in table 48. There would appear to be a consistent underrecording
of consumption, if the import figures for primary alnminium are covrect.

Table 18

TAPOIVES OF BAUNITE AND PRIMARY AL MINITAM AND ALUMINIUM
CONSUMPTLION - ARGENTINTA

(Thousand tons)

1960 1965 1%ih 1967 1968
Bauxite- imports® oo oo 30.0 RERL) 129 38.5 ces
Primary aluminium--imports ..., 14.8 36.2 315 26.5 31.9
Irimary aluminiuin - consumption .. e 23,0 25.0 31.0 25.0

@ For abrasives, refractory and ceramic industries,

(C‘opper

Argentina has ranked as a minor producer of copper ores, and until
recently the total reserves of copper ores were ostimated as only 30,000 tons
with an average copper content of 2.5 per cent. These ores also contain
small amounts of lead, zine, silver and gold, with occasional occurrences
of antimony and arsenic. An exploration programme, which was initiated m
1963 with the participation of the Phelps Dodge Company of the United
States and financial assistance from the United Nations, has led to the dis-
covery of a munber of large porphyritic deposits in Mendoza and San Juan




AR T, SURVEY OF COPPER, ALUMENTUDM, TEN, LEAD AND ZiN l””

provineos, Preliminary estimates assess these new reserves at not less than

100 million tons of ores, with a copper content of 0.7 —17 por cent reported
from the Paramillo section of the deposits. Some large lode deposits with
a copper level of 1.2 - 1.8 per cent have also been reported in the same area;
these offer the possibility of developing domestie production on a significant
modern mdustrial seale. Curvently there is o small production of copper
ores (approximately 500 tons). and of concentrates, which are exported to
(hile. The mine production, export of “oncentrates. imports and consumption

of refined copper are summarized in table 49, (The diserepancy betwoen
the statisties of copper exported to Argentina as recorded by the exporting
comntries and the domestie fignres for consumption should be noted.)

Table 19
MINE PRODUCTION, EXPORT OF CONCENTRATES, IMPORTS AND CONSUMPTION
OF REFINED COPPER — ARGENTINA

{ Thousand tons)

1966 1967 1968 1969

Mine production Y . 0.5 0.5 0.5

(‘oneentrates - exports . . 0.4 0.3 0.2 Ce
Refined copper —importss . . 3.4 20.4 319 30.5
Retined eopper —cousumption . .. . 14.2 20,0 22,0 34.0

a Based on statistics ol exporting countrics,

The country has a semi-fabricating industry whose output is in the
region of 25,000 —32,000 tons/annum? The largest companics in the industry
are owned by forcign companies—Pirclli 8. P. A., Anaconda Company,
Trefimétaux 8. A.. L. M. Ericsson, Phelps Dodge Corporation and A/B
Svenska Metallwerken. There are some smaller plants owned by local eapital
and these produce a wide range of soctions, tube, sheet and strip, wire and
cable. Some plants fabricate both copper and aluminiuni.

Lead and zinc

The country has ostimated reserves of 1.1 million tons of lead and
1.5 million tons of zine, which are mainly found in a large are body in the
region of Aguilar in Jujuy province, & mountainous area in the north-cast.
The ores prospected are high grade, containing 6.7—11 per cent lead
(10.2 per cent average) and 7—16 per cent zinc (146 per cent average);
there are also significant deposits of low-grade ore whose extent has uot
been dotermined. Lead and zinc, with copper as a by-product, are also
mined at small but rich deposits at Castafio Vieho, San Juan province, and
Tonsalito in Rio Negro province. The Government and private companies
are cngaged in further prospecting for new deposits. Silver is also yroduced
as a by-product from lead and zinc mining. Statisties of mine production,
refincd metal production, exports and imports are given in table 50.

2 The statisties for consumption are considered to be less relinble thun the duta
for imports of retined metui. In addition there are imports of seti-fabricated produrets,
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Table 50
PRODUCTION, CONSUMPTION AND EXPORTS OF LEAD AN ZING
AND IMPORTS OF ZINC- ARGENTINA

{ Thousand tons)

1959 1965 1966 1967 oK 1965
Lead
Mine production (lead content) .  30.7 32.3 28.5 32.3 28.0 35.0
Refined lead-—production ...... 34.1 38.8 36.0 35.8 37.8 41.0
Primary lead — consumption .... 315 35.0 360 35.0 36.0 35.0
Lead ore—exports ............. e 0.2 0.2 0.2 0.7
Zine
Mine production (zinc content).. 40.8 29.7 26.4 29.0 26.2 1.7
Refined zine—production ....... 14.6 23.3 22.3 23.0 20.9 24.6
Primary zinc—consumption .... 16.9 27.0 23.0 22.0 25.0 3.0
Primary zinc--imports ......... . 3.0 2.0 2.5
Primary zinc—exports ......... . 0.1 0.7 0.9

Output of lead-zinc ores has been about 550 million tons per annum,
which is converted into refined zinc and iead. The lead smelter of National
Lead Co. at Ba:iranqueras, Chaco province, produces 99.97 per cent lead,
antimonial lead, and silver and copper matte from lead sulphide concentrates.
A further refinery for producing lrad alloys, solders, printing metals ete.
is located at San Justo, Buenos Aires province; it also produces zinc die-
casting alloys and secondary aluminium alloys for foundries. It is jointly
owned by Brazilian, Peruvian and Chilean interests. A small refinery with
an annual capacity of 1,600 tons of lead operates at Mataderos, Buenos
Aires province.

A zinc distillation plant, Cia. Metalurgica Austral Argentina S.A.L.Ly.F.,
is based at Comodoro Rivadavia which has a capacity of approximately
15,000 tons/annum with the sintered concentrates being reduced by electro-
thermal distillation as used in the St. Joseph Lead Co. process. The other
two principal plants utilize the electrolytic process. Establocimientos
Metalurgicos S.A.Ly.C. operates at Zarate and is owned by local capital.
A further plant, Sulfacid S.A., associated with St. Joseph Lead Co. (United
States), is located at Borghi, near Rosario, and uses concentrates from the
mines at Aguilar owned by its associate company, Cia. Mineria Aguilar.
This latter company inaugurated an expansion programme in 1967 providing
for a 70 per cent increase in output of ore and concentrates at a cost of
$4 million.

Tin

Argentina is one of the smaller producers of tin; its total ore reserves
are ostimated at approximately 10,000 tons, although this is likely to be
much below tho true reserves. These deposits are a southern extension of
the Bolivian tin belt centred in Jujuy province, with the small field deposits
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and tin lodes o) the Abra Pampas distriet the mam centre of production.
Previously, most of the tin was produced from the silver-tin ores of the
Pirquitas deposit. which contained 8—10 per cent tin and 1 -2 per cent
silver, but the ficld is practically worked out. More recently the Sierra Galan
mine, an extension of the Pirquitas deposit, has been re-opened and is pro-
ducing eoncentrates with a tin content ranging from 15--45 per ecent.
Statistics for production and exports of conecentrates. production, imports
and consumption of refined tin are given in table 51.

Table 51

PRODUCTION AND EXPORTS OF TIN CONCENTRATES, PRODUCTION, IMPORTS
AND CONSUMPTION OF PRIMARY TIN — ARGENTINA

{ Thousand tons)

1959 1965 1966 1967 1968 1969
Concentrates - production . ..... 0.2 1.2 1.3 2.0 1.7 2.0
Concentrates —exports .,....... . Ces C 0.8 0.8 co
Primary tin--production ....... 0.1 0.1 0.1 0.1 0.1 0.1
Primary tin—importa .......... e 1.3 13 0.9 1.0
Tin—consumption ............. 1.7 1.4 1.5 1.8 1.8 1.8

The small domestic production of tin is accounted for by Cia Sud-
americana de Industria Comercio S. A., in Buenos Aires. The concentrates,
which are exported. are destined mainly for the United Kinudom, and
primary tin imports are supplied from Malaysia and Singapore.

Bolivia

The Republic of Bolivia is situated in the eastern half of the South
American subcontinent; it has an extensive north-east border with Brazil,
and shorter frontiers with Paraguay to the south-east and Argentina to the
south. The western boundary is formed by Peru and Chile. Geographically,
two features dominate the relief of the country. The ecastern and north-
castern parts are flat and of relatively low altitude, formingz the “Brazilian
Shield”; they are drained by rivess that tlow northwards into the Anmzon
system. Although this region occupies roughly 60 per cent of the land arca
of 1.099 million km?, it is inhabited by only 15 per cent of the total popula-
tion of 4.4 million (1968 estimate). Much of the region is covered by dense
forest, and there are also large areas of swamp. Poor communications, a
thick alluvial surface stratum, and the general difficulties of a tropical
climate make geological prospecting of this arca very difficult. The southern
and south-western parts of the country are dominated by mountain ranges
and high plateaux which forin part of the Andes system. Much of this part
of the country, which is the centre of the main economie activities, lies from
2,000 m upwards above sea level. In this region the climate varies from cold
and arid to warmn and humid at lower elevations towards the Brazilian

Shield.
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These veosraphical featires also hinder the developient of  inland
transport. The railvay network totals 3.500 ki, of which 2,400 ki are state-
owned. Little data are available on the road network. but it 3 helieved to
he even les extensive than the il svstem, Incthe lestpopolons nountain
areas pack aminals are <till widely used ax a means of teansport of goods.
International airport facthities are provided near La Paz,

Rolivia hax limited fuel resources, but the terrain and climate provide
numerous sites for the development of hvdrocleetrie power, which accounted
tor over SO per cent of the 554 million KWh of clectricity generated im 166,
Crude oil production amounted to 190 million tons in 1968, of which natural
cas production was est nated to ot to 120 million w3, Domestic refining
capacity amonnt= to 053 million tonsjanmum.

The Bolivian Andes have siynificant reserves of tin ores, and useful
leposits of antimony and woltram, Copper. lead and zine ores are also mined
in small quantities,

Aboninium

There was a report in 1953 of the discovery of bauxite deposits in Sud
Ungas province and near Sure. La Paz provinee, but no information on their
size and quality wax published, nor has there been any information released
subscquently. There are no primary or senmi-fabrication plants in Bolivia.

Copper

Figres published by Corporationes Mineras de Bolivia in 1967 estimated
copper ore reserves in the country to total 267.000 tons, The main deposits
are found on high plateans. The only mine in current operation is that of
Japan Bolivia Mining Co. at Tiakari. which has orex of the chalcocite types
averaging 2.2 2.5 per cent copper. Some copper 13 also recovered from the
complex lead-zine ores of the Matilde deposit, near Lake Titicaca.

Production of copper voncentrates from these two Bolivian mines has
been expanding over recent vears, as can be seen from the following: 1959 -
2200 tons:; 19654700 tous: 19665700 tons; 1067 -6.000 tons; 1968 -
6.000 tons: and 1969 —S.000 tons. The concentrates are exported to Japan
for smelting.

Deposits are known to exist in the Corocoro region, with scams of
0.5—0 m in thickness and 0.6-—3 per cent coppor content, and deposits have
been reported at Caraigas (by the Japanese company) where 13 million tons
of ore with a 5 per cent copper content have been reported.

There is no copper-refining or semi-fabricating industry i the country,
and statisties on import= are not available.

Lead and zine

According to Corporationes Mineras de Bolivia (Combinol) (1967), total
reserves of lead are estimated at 234,000 tons, of which 125,000 are reaarded
as proved: for zine the corresponding fizures ave STO000 tons, Most of the
deposits are of tairly hirh zine content, bt low in lead, and uwsnally with a
small amount of copper and zome stiver, e addition, the waste duinps from
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tin atd tin-stlver mimes contain sicnthieant amowts ol lead and zine. althoueh
an econontic method of recovermes these has not 2o far been worked out.
Data on the mine prodaetion of lead mud zine as concentrates ane summarized
in table 5
Tabte 52
.\“Nl'? PRODUCTEON GF LINAD AND ZINC AND EXPORITS OF CONCENTRAT N “Hl.l\l\

{ Thonserd tons)

ST 1065 1968 167 sy 1969
Lead e production o000 220 17.5 21.2 20.3 223 25,2
Load-exports o concentrtes . 214 20,4 20.4 19.7 20,4 20.4
Zine -mine production oL 3.4 13.0 1.8 16.0 10.0 342
Zine ~exports of concentrates. .. 3.2 13.0 1y 16.0 11.0 312

The main lead-zine deposits being worked are those associated with the
Maria Louisa and Sechio-Chasaya mines in the Potosi distriet, which are
nined under adverse conditions because of the diftienlt mountainous terrain.
It is considered that these mines are approaching the end of their useful life.
The main production of zine ore is from the Matilde deposit on Lake Titicaca,
whose reserves are estimated at 3.6 milion tons of ore containing 2.0-2.5
per cent lead. 17—18 per cent zine. 0.4 per cent copper and 50 —60 g/ton of
silver. Theso mines also have associated concentrates’ plants whose entire
production is exported. The output of the Matilde mine ix being expanded
to 50,000 tons/yvear of zine and 4500 tons/vear of lead.

Tin

Bolivia is a major producer of tin, ranking third in the world for mine
production in 1963, The Bolivian tin belt stretehes for almost 800 km along
a north-west/south-cast axis. being virtnally 100 ki wide in the region of
Titicaca Lake in the north-west and continuing to the border with the Jdujay
provinee in Argentina. Data from Corporationes Mineras de Bolivia (Combinol)
vive total reserves of tin at 11 million tons, of which 690,000 tons are of ore,
230,000 tons are associated with old tailing.. and residues, and 220,000 tons
are in field deposits. Proved and prabable reseives total 390,000 tons,
of which 250 tons are from undeveloped ore deposits. A further large deposit,
which has not been fully evaluated, was discovered in 1967 near the Cellnani
mine, 33 km north of La Paz: it is extimated to amount to abont 2.4 million
tons and to average 1.3 per cent tin content. The ore deposits in the north
aro not large and individnally do not normally amount to more than 8,000 to
9,000 tons. but they are of high tin content (10—12 per cent). The major
deposits are thosoe stretehing from La Paz to some distance soath of Potosi
centred on Ornro.

The wajor part of the mduatry is controlled by the state-owned Cor-
poracion Minera de Bolivia, witn major mines located at Uallagua, Chorolyne,

Colquiri, Potosi, Ovuro and Malmisa. A further large mine at Potosi iz owned
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by Minera del Cerro de Potosi. There are twelve ore-dressing plants owued
by the state corporation in operation: retined tin was produced in Oruro,
althongh it is not produced currently. A acreement has been signed with
Klockner Tndustrie Anlagem A, (Federal Republic of Germany) for the
comstruction of a new <melter 8 kmeast of Oruro with an nitial capacity ot
7.500 tons/annum and plans for expansion later to 20,000 tons/fannum.

A central plant for heneticiation of low-grade tin concentrates prodneed
at the individual dressing plants is also planned, and it will be able to supply
the new smelter with high-grade concentrates of constant quality. Data for
produetion, consumption and exports of primary tin and tin coneentrates are
giveu in table 53.

Table 33
I’RODVCTION, CONSUMPTHON AND EXPORTS OF TIN CONCENTRATES
AND REFINED TIn - Bouivia

( Thousand tonsg)

1969 1964 . 1966 1967 1968 1969
Concentrates — production ... 24.2 23.0 25.5 27.2 29.0 30.0
(loncentrates —exports ... .. 24.0 20.3 24.6 25.5 28.8 A
Primary tin— produetron ... .. 0.9 34 1.0 1.0 0.06 0.10
Refined tin—exports ........... 0.9 3.4 1.0 1.0 0.06 0.08
Refined tin— consumption ... .. 0.04 0.05 0.00 0.06 0.08 0.08

A reconstruction and development plan for the indnstry was initiated
in 1961 following an acrecorent signed with the United States Avency for
International Development (USAID), the Inter-American Development Bank
and Saltzgitter Maschinen A.G. providing for a loan of $38 million for this
purpose. This plan has resulted in an expansion of output, a redietion m
operating costs and improved profitability. A further expansion of output
to 40,000 — 42,000 tons/annun is now envisaged, mainly by epening up now
mines and the recovery of metal from old dumps which had accumulated
from the seventeenth to the nineteenth centuries when only the silver was
extracted.

One of the improvements needed in the efficiency of the industry is
a reduction of the loss of metal content during ore dressing, which may amount
to as much as 50 per cent of the metal content of zome of the more complex
ores being processed. A possible solution may be the usc of special pyro-
metallurgical processing ot the dressinz and heneficiation plants treating
these low-grade ores by using a sublimation process and then smelting the
product in cleetric furnaces. Such an approach would need a carcfully worked-
out technical and cconomie assessinent for cach site where such processing
might be beneficial,

Brazid

The Federal Republie of Brazil has the largest land area — 8.51 mil-
lion km2-- of auy of the South American states, with a long coastline on the
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Addantie Ocean. which Torms 113 north-eastern and castern boundavies, To
the nortle its neizhbours are Freneh Cndana, Surinann, Gnvana, Veneznel.
and Colombia with Peru to the west, Bolivia and Parasuny to the <onth-west,
and Unironay to the =omh,

Alarge part of the totalarea of 8360 km? ix accomuted for hy the Amazon
basin, which i cluracterized by dense tropieal forests, diftienlt terraim and
communieations, and s only sparsely inhabited. Most of the popnlation of
0.8 million (065 extieeate) live i the castern fudf of the comtey where much
of the surface consiste of moderately dizsected plateaus of 300 1500 m
clevation. In these wreas the ciimate = el modiiied by the elevation and
ranves from subtropical to temperate. These Brazilian highlands Oceupy
about 60 per cent or the land area, There are a number of rivers in this part
of the conntry. the main ones being the Nio Francisco, which runs north and
cast, and the southerly dowing Parand, with azsociated tributaries. Other
rivers flow enstwards into the Atlantic. Many of these vivers are interrapted
by falls and vapids and Lewve potential for hydroeleetrie development.

The railway cyvstem of 37000 k. of which 2400 ke are electrified. is
mainly concentrated near the castern and south-eastorn seaboard and does not
form a continious network, Several isolated rail lines provide aceess from
inland to ports sueh as Recife, Fortaleza, 2o Luis and Camocim. Other major
ports are Riode Jancivo and Belém. The voad neework amounts to 375,000 k.
International airlines serve tive commtey. and there a0 well-developed internal
air network,

Prodietion of coal amonnted to 173 iniliion tons (1966). and clectricity
generated amounted i the same year to 32,654 million KWh, of which
27905 million was from hydeoelectrie stations, Crude oil produ: tion is centred
on the Bahia and Carmopolis tield: and totalled 8.1 millicn tons in 1955,

Ahaminium

There are considerable banxite deposits in the country which are esti-
mated to total at least 200 million tons, of whieh at least 80 million tons are
regarded as proved. The main deposits are located in the Pocos de Caldas
plateau in the Minas Gerais State; they confain an average of 62 per cent
ALOg with 15 per cent RiQ, and 410 per cent Fe,04. and are of the
lateritic type. Proved reserves of this deposit are estimated 1o total 70 million
tons. Other deposits exist between Agua da Prata and Mogi das Cruzes in
Nao Paulo State, and deposits have been reported in the Amazon delta.
Tiviagu island at the mouth of the Tiriagu river. Pari in the Amazon basin,
and Barra do Pirai ncar Rio de Janeiro.

Brazil posseszes a domestie aluminium industrey based on the utilization
of local bausite and hydvoelectrie power, which produces a smplus over the
requirements of the semi-fabricating plants aperated by companies that also
produce the primary metal. The situation is & complex one involving inter-
national companics, as well ax local capital. Table 54 indicates the structure
of the industry.
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Statisties for bauxite nmining, imports. exports and copcumyption of
ahuniniim i various torms are stmmarized in table a5,
Table 55
I,I{“I‘l CTTON D IMTORTS AND EXTORTS OF gyUNPEE, AL A S G
PRIMARY AND SEMEPABRICATEID AL AIINGE A IEITEVALR

{ Thevesand tons

Iy 1945 1unt I Tritin 1%
Buanxite  production . 0000 000 N34 2499 3020 3137 B0
Bauxite  exports o0 00000000 2.2 2.3 2.2 ., ..
Almma prodaction o000 . 0.0 GART 8649 90 0 N0
Primary wluminivm produaction .00 18] 304 26,9 3093 13.6 a2
Pricnary shinninionn imports 000 o 218 RIS 250 41.5 42.9
Semi-fubricated wlomimn production 1.8 41.4 15,0
Semi-fabeicated alumunmm anports ... 0.4 1.4 i1 . .
Atuminium - consumption ..., 27.0 a6 721 PERL 50,2 800

As is evident from the foregoing, the aluminimu industry of Brazil has
been expanding vapidly. The plant at Ahnuinio Minas Gerais 8.\ which
utilizes the Bayer process and pre-baked electrodes, ix heing expanded to
twice its previous capacity with technical help from Alean’s Japanese Associate,
Nippon Light Metal Co. The Sorocaba Alumina Plant of ia Brasilewa de
Ahumninio 8.A. operates with the Bayer process and is being expanded to
100,000 tons/annum +tpnt, and the assoctated smelter, which utilizes Soder-
berg-Montecatini self-haking clectrodes. is being expanded correspondingly.
A new reduction plaut at Pocos de Caldas, built by Cia Minetra de Aluminio
S.AL s starting operation. Expansion of semi-fabricating facilities is also
being planned by most of the companies in this field.

(‘opper

Brazil has so far ranked or'v as a minor producer of copper ores aud
refined copper, although substantial reserves of ores exist i the country.
Until recently the main ore deposits were found in the neighbourhood of
Mina do Camacva in the Rio Grande do Sul State where there are a numbes
of small mines producing ore of 1.3 per cent copper eontent. A further deposit
located near (‘araiba in Bahia State contains 0.9-—-1.2 per cent copper. The
total of these reserves has been estimated at 1 million tons, of which
260,000 tons were considered to be proved and probable. with the copper
content ranging from 0.7 per cent to 3.8 per cent and averaging 1 2 per ceut,

In 1967, further large deposits were located in Pernambuco State, near
the boundary with Bahia State, which arve estimated to eontain 150 million
tong of ore. Another large deposit has been found near Petrolina in Bahia
State, and in 1968 a further deposit was found in Suden, Minas Gerais State,
with reserves estimated at 80 million tons of ore containing 0.9 1 per cent
copper.

Data on production. consumption and imports of coppor are sunmnaized
m table 56.
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Table 36
PRrRovUeTioN, IMPORTS AN CONSUMPTION OF REFINED ¢ OPIER Beazin

( Thonsand tons)

Jutin 10465 Lt 1967 1ns 1y
Mme production o000 2.0 3.0 S0 2.6 3.5 3.7
Smelter production o000 20 3.0 3.0 AR 3.0 3.7
Refined copper prodoction o0 C 2.0 3.0 3.0 2.0 3.5 3.7
Refined copper mports 0000000000 2000 8326 1 364 490 49.7
Retined copper - consumption ... ... 300 3500 44T RE R 5.4 Hd.
semi-inbricated copper nmports 0000 POLS 0.5 0.5 0.7 0.4
Semai-fabricated eonpper - produaction .0 L S co 63.0 56,4 0.8

Coneentrates are produced at Ttapeva and Camacoa contaiming 28 —30
per cent eopper, and ave converted to blister copper at the Ttapeva smelter:
the copper is then refined at Atinga. 10 ki from Sio Paulo. at a refinery with
a capacity of 4200 tons/annum. There are plans for niereaxing the cutput of
clectrolytic copper at this refinery to 15,000 tons/annumn. with a corresponding
merease in output from the Camacoa and [tapeva mines.

Brazil possesses a varied  copper semi-fabricating mdustry  with  six
plants producing sheet and =trip. extrusions and tubes in copper and brass,
as well as a number of plants engaged in wiredrawing and the production of
cables. One of the largest wire and cable plauts ix linked with Pirelli S.p.A.
of Ttaly. The rolling-milt and extrusion plant of Indnstrial Snl Awericana del
Metals 8.4 i owned by Revere Copper Ine, (United States), and S.A. Marvin
i jointhy owned by Anaconda. La Centrale Fimanziarta Generale (Italy) and
Rrazitian interests. The rest of the industry is based on Brazilian capital. The
main centre of the semi-fabricating distey is Sio Paulo State, espocially
the town of Sio Paulo; other plants exist at Rio de Janeiro, Santiago and
Belo Horizonte (Minas Gerais State).

Leud and zine

Brazil possesses useful reserves of lead-zine ores estimated to total
3 million tons of lead and 4 million tony of zine, of which L.1 million tons of
lead and 1.6 million tons of zine are considered proved and probable. The
metal content of these ores varies widely, ranging from 1 -7 per cent lead
in one area to as high as 2050 per cent lead in others; the zine content ranges
from 2.9 35 per cent with a few small pockets reaching as high as 45 per cent.
Samples from over 100 loeations show that the majority of the deposits have
a metal content near the top of the range. More recently. zine-rich ealamine
ores have been discovered in Vazante, Minas Geraid, having a zine eontent of
30 45 per cent, and with reserves estimated at 6 million tons; these ores are
now being worked. Other calamine ores exizt in the area, amounting to a
further 5—10 million tons. with an average zine content of 17.4 per cent. A
zine deposit fiest reported at Paracuta, Minas Gerais, is now being prospected
in detail, and 1« believed to have reserves amountine to 35 million tons of ore

e 1
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withe an averyre content of 116 per eent zine. Brazil thus las the resersy e
ihat could make possible a significant expan<ion of output of zine ores of
crood quality.

Lead and zine are produced at modest levels for domestie consumption,
but there are plans for an expansion of output, particularly of clectrolyvtie
zine production. Mine production, refined metal output, consumption and
fport data are simmarized in table 57,

Table 57
MINE PRODUCTION, REFINED METAL OUTPUT, CONSEMITION
AND IMPORTS OF LEAD AND ZINC - BRrazin
( Thousdnd . ns)

1959 1985 1466 1347 1968 1969
Lead :
Mine production ... o L 5.4 16.0 220 230 21.0 222
Primary lead —output .. ... ... ) 15.8 153.6 T 15.8 18.0
Primary lead - consumption ......., .. 17.6 24.0 229 238 250 28,0
Primary lead imports ... ... 0 00, ce 2.0 6.0 6.5
Zine
Primary zine--output ..., ... .. cee — 0.1 0.5 2.1 2.6 5.0
Primary zine - consumption . ....., ... 22.2 40.8 4.0 39.0 457 0.0
Primary zine and alloys—imports .., ., 3Lo0 37.0 4401 36.1 .

The lead-zine orex are mainly excavated from open pits, and generally
the output from individual mines is not large; the largest of them at Baquna
in Bahia State does not produce more than 200,000 tons/anmum. Other
producing centres are Phambinn, Sio Panlo and Advionopolis, Parand. Cala-
mine ores have been mined for some vears at Itaguai, Vazaute and Ttacarambi
near Yanuira (Minas Gerais). The latter deposits contain 4 -5 per cent
anadian which i recovered as a valuable by-product.

Lead-smelting facilities are provided by Cia Brasileita de Chhunbo at
Panelas, Sao Paulo, whieh treates ores from the company’s mines i the
Phimbum region, and at Santo Amaro, Bahia, which processes ore from its
mine at Boqueirdo. Phumbum S.A —Indnstria Brasileira do Mineracio
operates a mine, ore-dressing plant and smelter at Adrianopolis, Parand,
and is associated with the first-named company. The maximun ontput
capacity of those two plants is estimated to be 21,000 tousfanmum. Eloctrolytie
zine vefineries are operated by Cia Mercantil o Industria Tnga at Ituguai,
Rio de Janeiro, using local ores, and Cia Mincira de Metais has a refinery at
Tres Mavias, Minas Gerais, treating ore from the Vazante region. Both plauts
have expanded capacity significantly over vecent years. A seeondary lead
refinery opetates in the city of Sio Paulo.

Tin

Srasi!l iy one of the sinaller producers of tin and has reserves of the
metal amounting to an estimated 20000 tons, of which 10.000 tons are con-
sidered proved and probable. For some years there has been small-scale
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mining of small place deposits and pegmatitic veins in Minas Gerais Stato.
mainly around Sio Jodo del Rei, where they are associated with colnimbo-
tantalite and small amounts of beryl and lathumn. Production commoenced
1962 near Porto Velho, Rodonia, on the upper Madeira river, where a large
nnmber of relatively small placer deposits oceur of cassiterite, whoze extent
i1 very imcompletely known. The cassiterite content varies from a few hundred
grams to 60 70 ke/m3 Tin-bearing sands in this arca have a cassiterite
content of 2060 ke/md, The ores are dressed to prodinee concentrates of
up to 75 per cent tin content: these are smelted at the Volta Redonda, Rio
de Janeira, plant of Companhia Estanifera do Brazil, which in addition to
producing refined tin has a plant for producing tin alloys for solders, printing
metals, bearing alloys ete. The principal problem with the Porto Velho deposits
i their inaccessibility, and the coneentrates have to be transported by air
to the refinery. The recrnitment of labomr s ditticult and fuel and power
present some problems,

Statistics on production, consumption and imports are summarized m
table 58,
Table 58
MINE AND REFINED METAL PRODUCTION, CONSUMPTION AND IMPORTS OF TIN —Braziw.

{ Thousand tons)

1459 1965 1964 1967 1968 1969
Mine production .............. 1.8 1.2 1.3 1.6 1.6 1.7
Refined tin - production ... ... .. 1.2 1.4 2.2 2.1 2.1 2.2
Primary tin-——consumption ... .. 1.6 2.0 2.0 2.1 2.1 2.2
Concentrates —imports . ........ 1.4 0.8 0.2 0.1
Chile

The Republie of Chile is the southernmost state on the Pacific coast of
the South American subceontinent. Its coastline extends over 4,000 km from
the border with its northern neighbour, Peru, to the southern tip of the
continent. Its neighbours in the ecast are Argentina and Bolivia. The north
of the country lies within tho tropies, and the southern tip is well within
the temperate zone, with cold damp winters and some snowfall. The climatic
effccts of latitude are considerably modified by the physical geography of the
country. This is dominated by the relief provided by the central and eastern
range of the Andes or (‘ordillera, which are generally over 3,000 m in elevation
rising to over 6,000 m at the highest peaks, and the lower coastal rango. In
the southern half of the ecountry there is a long coastal plain of irregular
width, and m the north ix an area with large desert plateaux.

The drainage pattern is charaeterized by short fast-flowing rivers that
empty into the Pacific Ocean. Some of the rivers in the southern part of tho
eountry are longer becanse of tho more favourable relief. These rivers are
nunportant tor hydroclectrie power generation and are used for irrigation. The
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comntry has numerons small havhonrs as well as several magor port< of which
Valparaiso is the most important.

thile has a well developed railway syvstem based on o north-<onth trink
route with connecting lines erossing the country from cast to west . Conuexions
are also provided with the raibway svstems of Bolivia and the Aieentine,
The Pan-American highway ris from the Peravian border conth to the
capital, Santingo, and then castwards to the Argentine. The comtry also
has a cood road network and a transport tleet of motor vehicles jor CArrving
goods. The terrain presents <ome communivations problems and  atfeets
transport costs. International airport facilitios are provided at Santiago.
and there are a number of internal airports that are proving of inereasing
nnportance.

The count: v has useful firel reserves with the amal production rate for
coal rmnning at around L5 million tons, and a smail production of lignite.
Ol 1s produced on the island of Tierra del Frnego at the southern tip of the
country and production in 1968 was estimated at 3.7 million tons, with a
refining capacity of 4.3 willions tons, Nignificant (uantities of natnral gas
ave being produced both from gas fields on the Ticvra del Frego and near
the coast of the mainland opposite, with production in the region of 1.7 bil-
lon m?® per anmuin. Electricity ontput in 1966 amonnted to 6,662 million
kWh, ot which 4,168 million kWh were from hydroclectric stations.

Chile’s population of 9.4 willion (1963 estimate) ix widely distribnted
but is mainly centred on the western and central aveas of the northem half
of the country. The capital, Santiago, acconnts for a population of over
L5 million; Valparaizo (population 219.000) and Concepeion (popnlation
120,000) are other large towns.

Chile is one of the world’s major copper prodneers, and the laraest pro-
dhacer of the metal in the developing countries. Gold, silver. imercury arnd
molybdenum are also oxtracted, mainly as by-products from copper prodaetion,
Lron-ore deposits are also an important resource. Copper providos 5060 per
cent of Chile’s forcign exchange, about 8 per cent of its gross income, a
significant part of revennes from taxation, bui employs fewer than 1 per cont
of the conntry’s labour force. The comntry has a substantial agricultnral
sector: forestry, cellulose, meat and meat prodnets. It also praduces glass,
textiles and other consumer goods, and has light-engineering and motor-
vohicle assembly plants.

Muminium

There are small banxite deposits in the Montenesro distriet 40 kin north
of Santiago, but they are considered to be too small for commercial exploita-
tion. The country has no alnmina production or alnmininm veduetion facilities,
but there are several plants with facilities for prodncing sheet and extrusions,
and miore recently wire and cahles. Data for imports of invot and semi-
fabricated aluiminmm into Chile are smmmarized in table 59,
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Tabl 54
LaPorTs OF ALUMENIUM INGOT AN PRODUCTICN CF ST PABITCATED snevviesr Coes

(Thovsand tovs)

S RS LT S 1/ S UUPS B 1L B KU
Aluminium ingot —imports® oooooae 1.V 30 3.2 3.9 3.3 1.4
1.7

Semi-fabricated aluminiwn - produntion ... .. ce o 1.6

@ Based on statisties of exporting countries,

The plants engaged in production of semi-fabricated alnminium are all
based in Santiago. Table 60 provides data on their activities and estimated

cap&cit 108,
Table 60

NOMINAL CAPACITY OF PLANTS PRODIICING SEMI-FABRICATED ALUMIN UM PRODUCTS CHILE

: it

C'ompany Producta ¢ ';l’::‘?)y
Manufacturas de Cobre SA. .. ... ..., Sheet, foil, wire 2,500
Fantuzzi Hijos ¥ Cia ... Sheet 600
Vidrios y Alwminio 8.4 ... shieet, extrasions 800

The main suppliers of the unwrought aluuinium are (‘anada and tho United
States.

Copper

(hile has Iarge reserves of copper ore, which are estimated as totalling
50 million tons. of which 42 million tons are proved and probable, A further
92 million tons are considered as possible reserves. The copper content of
these ores ranges from 0.7--3.5 per cent. averaging 1.5 per eent. Chile
possesses 23 per cent of the world's total reported reserves of copper ores. The
Chuguicamata mine is an open-pit mine, producing oxidized and sulphide
ores with an average metal content of 1.5 per cent and with some molybdenuin
present. The El Salvador mine and the EI Teniente mines are underground
operations. producing sulphide and oxidized ores with 1—2 per cent metal
content. The smaller mines are of varied character both with respect to
moethod of working and metal content: some have veins with & copper content ,
as high as 5-- 8 por cent. Mining operations are widely spread along the length
of the country. The main centres are those associated with the major mines:
Chuquicamata in the north: Potrerilios more central; and the El Teniente
mine further south, about 100 km to the sonth-west of Santiaco.

"he ownership structire of the copper industry Chile is relatively
imnle, due partly to the dominant position of three major companies, and
also e to the fact that, unlike many of the Pemvian deposits, the copper
orcs of Chile aro essentially of the oxidized and sulphide types and are relatively
free from other metallie impurities exeept for molybdenum. The three major

N ‘
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producers ave of Auerican origin: the Andes Copper Mining Co.wlieh operates
the El Salvador mime. and the Chile Exploration Co.o whose mine at Chogui.
catata 15 one of the world's Torgest, are both ssibsidiaries of the Aaconda
Company (United =rates) s and the Braden Copper Colimow operatines a-
Nociedad Mineva BEF Tendente S0V 1w oan aftiliate of  Kennerot Copper
Corporation (Uited Stades), The signifieance of these three COmpanies 1o
Chilean copper prodnetion: ean be ganged by the fact that i 1965 they
aceonnted for just over SO per cent of mine production. and they have a
stnilar dominant position i terms of <melter and refiuery prodaction.

Among the smaller producers uention should be nade of  Finpresa

)
Minera de Mentos Blaneos S.A - which operates amine and smelter of ap-
proximately 20,000 tonsianmm capacity: it processes oxidized ores with a
ligh chloride comtent (0.8 1.5 per eent) and cmplovs a wique hvdro-pyro-
metallurgieal techmque i which the copper is extracted by precipitation ax
cuprie chlovide, A recent entrant s Cia Minera: Andina, 8.\ a subsidiary
of the Cerro Corp (United States), which i committed {0 developing a
GO000 tons/ anmum project in partnership withe Chilean mterests. Another
nedium-size mime ix that of Cia Minera bisputada de Las Condes, a subsidiary of
the French company. 8L Pefiarrova. There has a'so been recent Japanese
mvestment i Minera de Atacama Ltda. There are a number of other simall
mines, mainly owned by Chilean interests, some of whicli are Imked fimanciaty
with the state-owned company. Fmpresa Nacional de Mineria (KN AMD, which
operated smelter and retining facilities wing ore from the smaller mines
Early e 1070 a joint ENAMI-Geomin (Romanian) company, Soe, Mixta
Explotadora de Minerales Polimetalicos, was set up. with a capital of 3200000
to develop mineral rezowress i northemn Chile,

Decree Noo 16,4250 passed by the Chilean lecislature i April 166
authorized the acquisition by the Government of a <hare in the capital of
major copper enterprises a1 per cent of Braden Copper Co. (1o be revamied
Sociedad Minera EF Tendente S.AD) 20 per cent of Anaconda’s new Exotiea
mine and 25 per cent ot Cerro’s Rio Blaneo mine. 'The Clingricamata wine
of Anaconda remains under 14 previous ownership. Sinee thix report was
written there have been further developments wlhich have inercazed the
degree of government control and ownerslup of the industry.

The vecently published National Plan for the Development of Mining
provides for an inerease in the production of the small and medinme-sized
mines to 45,000 tons/annum by 1973, which 15 expected to contribute an
additional 831 million to the s, balance of payments and provide 4.700 new
jobs. The amnual output of the (stade-owned) ENAMI miines is to be ex-
panded from the TO68 fignre of 31,200 tonz to 96,700 tons in 1072, Credit for

thix expansion. amomnting to $40.6 million out of the estimated $85 million

that will be required. has been provided by a consortimn of Belgian, British
and German Federal Republic banks. Speeific projects envisaged by the
plan are to expand the electrolytic refinmg plant of ENAMI at Lax Ventanas
to an output of 112000 tons of clectrolvtic wirebars and the Paipote smelter
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(RN AMD) to 36,000 tors vear, Lo construdd beneticiation prants at Baguedano,
Calama. Paipote, Kl Salado, Vidlenar and Combarbala, and to eapand ENAMI
plants at Cabildo, Domey Lo, Manuel Antonio Matta and Mantos de la L,
The over-all objective i to inerease Chilean ondput to b 12 million tons
by the mid-1070+
The stiucture of the copper indistry i Clule (196%) i~ indhieated
table 61, and data o production, exports and consunption of copper inits
arions forms e swmmarized table 62
Table 61
(W NER=1LE, TOCNVTION ANDEY L OF OPERAVTIOS aF copPPiR AL B D

SMELTERS AND REFINERIES 1IN Coire (Hansy

Compihy firiginal owpershep Joration Tupe of operalton
Andes Copper Minng t'o, Anncondin Co, G Sahoador Mine sl concentrates
(United States)  Parterillos Smebter and refinery
Chite Exploration o, 757, Anacenda Chugquncanata Mine, conerntrates,
Co, (Unated sinelter and refiner)
Ntates)
257 EENAMI
Foadtien Mine and coneent rates
Soc, Minera B Tenente 517, KNAMI Newell Mine aned conecnt rates
N.AL (formerty Braden 497, Kennecott Caletones smelter and refinery
Copper Co.) Copper
Cia Minern Andina 3.4 707, Cerro Corp. Rio Blanco Mine andeoncentrates
257, FNAMI
Fanpresa Minera b Haocheehitd Mntos Blaneos Mine amd coneen-
Mantos Blancos 50\ trales, smelter and
refinery
Cin Minera Disputada N\ Penarcoya (1 11 Sobdndo Mine and coneentrates
de Las Condes (Fraaeee) (1) Pigpitada Mine and concen-
{(111) Chagres trates, smelter
Cin Minera y Conerel, Carohua de Mine and ore-dressing
Sata Hochsehile S.A, Michitln
Cia Minera Tamaya S.A. Los Mantox Mine and ore-dressing
(‘ia Minera Cerro Negro Aconoagna Mine and ore-drossing
¢in Minera de Tocopilla Tocopilin Mine and oro-drossing
Soe. Capote Anrifero do Qe Yvadite Mine and ore-dressing
Freirina Morndo Mine and oro-dressing
AstiHus Mine and ore-dressing
Minera de Atacama Ltda Adrianitis Mine and ore.dressing
Mitaubishi (Japan)
Cia Minera Kl Molls Coynnnba Mine and ore-drossing
Chite-Cannadian Mines Noranda Paposo Mine and oro-dressing
SAL
Fanpresa Minera San Latin- Atneviean Twna Mine and ore.dressing
Jose de Puina 8, A\ Mines Sierra Corda Mine and ore.dressing
(18 Minera Pudahuel ¢hile La Africana Mine and ore-dressing
Cia Minera Mereeditag Chile Santingo Prov. Mine and ore-dressing
Cia Minera Sun Barbs Chile Ariea Mine and ore.dressing
Kmpresa Nacional do hilean Paipote Smeltor
Minera (ENAMID Grovernment Las Ventanas smelter and refinery

—‘————'—‘
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Table 62
PRODUCTION, EXPORTS AND CONSUMPTION OF COPPLIL IS VAL LOL < Porvs O

{ Thowseand tans

1y 104

Mine production . AR GB37 I T
Concentrates  exports .0 2 31 30 30
Blister copper production . Y By UR{Y INR
Rhister copper exports S 256 27 235 241 224
Pueretined copper production . ! 0% 91 K4
Flectrolytic copper production 2500 205 30
Refined copper exports 000 317 361 378
Refined copper consmmption o 10 17 &

-t

Semi-fabricated copper exports 2 33 8 i1

Chile also has facilities for production of sewi-fabricated products.
There are six plants engaged in such activities, the largest of which is Magi-
facturas de Cobre 8.AL, which also fabricates aluminium and has facilitios
for producing copper el copper allovs as sheet, s rip, extrusions, tubes ete.
The company, Conductores Electricos de C('obre. Cerillos, S.A.. located
Las Cerillos near Santiago, produces wire and ecable. The other plants are
smaller and produce shect and extrusions.

Lead and zine

Chile has negligible resources of lead and zine ores. The total lead reserves
are estimated at 40,000 tons, of which 20,000 are regarded as proved and
probable; the total zine reserves are assossed at 20,000 tons with 10.000 tons
proved and probable. The annual mine production ranges from 500 --2.000 tons
and is centred in the Aisén distriet. There are no retining or semi-fabricating
plants associatod with these meotals.

Tin
There aro no known deposits of tin ores in the country and there is no
nudustry refining or fabricating tin and its alloys.

Colombia

The Republic of Colombia has a land area of 1.2 million km2 It
ts located in the north-west of the subcontinent, with a coastline (broken
by the Isthmus of Panama) on the Caribbean Sea and the Pacific Ocean.
To the south its neighbours are Ecuador and Peru. and to the oast Brazil
and Venczueln. Much of the country is of low to moderate reliof; but its
most significant feature consists of the two ridges of tho Andes range, the
western Cordillera and the castern Cordillora, which riso to over 4,000 m.

Most of the population of 21 million (1968 estimate) live in the western
half of the country, particularly in the plateaux of the mountains. Although
the country lies within the tropics, its climate is varied, ranging from tropical
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to semi-tropical m the lowlands and foothills to temperate over meh of the
momntaine, and even eold above 3.000 m. The sharp vartation inrelief makes
for arens where heavy mmfll produces short. rapid rivers flowins into the
Pacilic and <lower, broader rivers that flow  westwards into the Amazon
svstem, One major rivers the Macdalena aned its rrihatariess emptics uto
the Caribbean, The main ports are Barranquilla and - Cartagena on the
Caribbean ol Buenaventura on the Pacifie Coast. The Macdalena nver
i< of importance for internal trafiie. A short railway has heen built to provide
fransit 1o another section further indand from the streteh between: Puerto
Wilches and Barraeambermeja where rapids ocenr, There ave several ralway
s i the west and north-west of the comtry. forming a network totallime
3467 k. There is an imternational airport at Bogotd and other atrports
provide maiuly domestic services,

The rond network is concentrated mainly i the populous western: half
of the comntry with over 10000 km of macadam roads, of whieh the most
important i the Pan-American highway nmning from the Panamanin
border through 1o Ipiales near the frontier with Keuador, Major trunls roads
conneet it with the capital. Bogotio and also to Caracas,

The comntry has modest veserves of coal. with million tons heing
mined annually, Generation of electrical power amomted to 6,350 nitlon
KWh in 1966 of which about two thirds came from hydroelectrie stations;
most of the hadanee was produced by oil-fived stean-generating  plants,
Production of crude ol for 1068 was estimated at 9.4 million tons, with a
refining capacity of 189 million tons and eonsumption of & nnllion tons.

Alwmininm

Bauaite deposits were discovered i the country in the late 19505 1n
the western Cordillera at Yarumal near Medellin, and in the southern part
of the costern Cordillera, These deposits average 40—42 per cent ALO,
More recently. deposits were discovered in the south-west i the department
of Caucn which Kaiser Aluminum and Chemical Corporation has shown
interest in exploiting, There i no domestic production of bauxite or of
alumina. A project is heing studied for the orection of a 30.000 tons/anumn
aluminimn smelter near Choco on the Pacific Coast. utilizing hydrocleetrie
power.

The country lias a sewi-fabricating industry of which the two largest
plants are those of Aluminio Alcan de Colombia 8. A. at Cali and Aluminio
de Colombia Reynolds (Santo Domingo) 8. A. at Barrangnilla; both works
have rolling-mill and extrusion facilitios. A small cold-rolling mill, Industrias
do Aluminio Munal, is located at Cali, and a plant producing alummnnn
and copper extrusions and wire, Industrias de Cobre y Aluminio LEtda. 13
based at Medellin. These aro both owned by Venezuelan imterests.

Data on the imports of bauxite, primary aluminiun and semi-tabricated
products arc given in table 63. Imports of semi-fabricated products have
totalled around 1.000 tons/annum.
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Table 6.
IMpPoRrT= OF 1141 NITE, PRIMARY AND SEMI-FABRICATI D ALUNMINTE AL COLOMEIA

{ T housearid tans)

[ e 167 195\
Bunxite tmports? o tUR .0 o .
Primary siumininn imnores” S 6.3 BRY 8.0

@ Por use in abresives, refractory and eeramic indnstries,
b oblained from Canadinn and Pnited States eXPort thenres,

(‘vpper

Deposits of copper ores are known to «xist in the castern Cordillera
at a height of 2000 3.000 m above sea level, They present considerable
problems in terms of aceessibility. however. More recently. new deposits
have been located in the departments of Antiognia and Caldas which are
now being evaluated. There are no plants producing primary copper. and
the semi-fabricating industry i3 represented by Fabricas Colombianas de
Materiales Electricas 8.0 (a0 Phelps Dodge subsichary) at Cali, Industrial
Nacional de Condudores Flectricos S, AL at Bogota, which produces wire
and cable, and Industrias de Cobre v Aluminio Ltda, which has rod-rolling,
extrusion and wiredrawing facilities. Tmports of semi-fabricated products
amount. to 6001000 tons/annum.

Lead, tin and zinc

There are no published reports of reserves of ores of these metals. As
far as is known there are no oceurrences of tin ores. Lead-zine ores oceur
at Trentino in the department of Antioquia where they are obtained b
underground mining. Outpnt is estimated at up to 1000 tons of metal content
per yvear. Zine is recovered at a small electrolyt’e plant in Bogotd. and the
leadd ores are exported,

I recent years there has been intensive prospecting. nndertaken with
assistance by experts from the Federal Republie of Germany and France,
who have reported new oceurrences of lead and zine in the departinents
of Antioquia and Caldas. A more detailed investigation of the nore promising
deposits is now in haud.

Ecuador

The Republic of FHeuador lies in the north-west of South America:
Colombia is its neighbour to the north and Peru to the south and cast, and
it has a western coastline on the Pacitie. Its population of 5.7 million (1968
estimate) 18 distributed unevenly over a land area of 300.400 km?; the
Cordillera, the eentral range of the Andes. which rises to over 5,000 m, is
the main centre of population and cconomie activity. Lowland arcas lie to
the east and west of the mountain range; the lowland to the west is impor-
tant for agriculture.
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The country has a varied climate, ranging from tropieal to semi-tropical
0 the lowlands and foothills, temperate over much of the mountain rango
It cold above 3000 m. The country has adequate rainfall, and the main
pivers flow eastwards into the Amazon system.

The main railway svstem runs approximately north-south, with a branch
to the ports of Guayaquil and Salinas, The hivhway <vstem amounts to
over 10,000 k. International airlines operate from the airport: near o
capital, Quito, and there are domestie air serviees.

Electrie power generation in 1966 was 00 million kWh. of which about
35 per cent came from hydroclectrie plants. The commtry has scattered small
coad deposits which have proved ueconomic to work. Oil s obtained on
the Santa Elena peainsula; the on put s around 290,000 tons/annum but
is declining. Non-ferrous mining activity is primarily coneentrated in gold,
copper and sibver: small amonnts of lead and zine are also mined.

Awminium

‘There are no reports of the oceurrence of banxite deposits in the country
and there is no refining or semi-fabricating industry assoctated with this
metal.

Copper -

There are no published estimates of ore reserves, but sulphide ores
(3 -4 per cent copper) and micaceous and gangue-containing copper ores
aro found i the gold/silver veins in the Macuchi and [nshivi prospects in
the castern slopo of the Cordillera. Neither of these ore bodies, however,
are worked.

Virtually all of the copper ore mined comes from tho Portovelo mine
in the Zaruma district, which processes the ore to concentrates totalling
around 100 tons of copper per year. A cable plant, Cables Electricos
Eeuatorianos (. A., is loeated in Quito and has links with the Phelps Dodge
Corporation (United States).

Lead and zinc

There is currently no commorcial mining of lead and zine ores. Some
jead and zine oceur in conjunction with the silver mined at Pilsun in the
Zaruma district but these are not worked.

Guyana

Situated on the north-cast coast of the South American land mass,
Guyana, which became independent in 1966, has Surinam as its neighbour
to the oast and Venezucla to the west. Brazil also provides part of
its wostern as well as its southern boundary. Over 86 per cent of the land
area of 215,000 km? is forest, 10 per cont savannah, and just over 3 per cent
is coastal belt where over 90 per cent of the population of 674,000 (1968 eati-
mate) live. The climate is hot, ranging from 20°—35° C on the coast, equable
and humid. There are two wet and two dry seasons, with the highest rainfall
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troni May to August. The vaaniall varties over the range 60 150 em/annnm, be.
mg higher in the infand forest belt. The conntey is generally of low relief, parts
of the const actually Iving 1T -2 m below sea level, and it s protected by
sea walls and dams. Hills rise to over 600an in the west near the junetion
of the boundary with Venezoela and Brazil,

The country has o short ralway line of 134 ki from Parika via the
capital Georgetown to New Amsterdam. The road network totals 600 ki,
and theve are 650 ki of navigable rivers with 23 kin of canals associated
with them. Connexions with international air zerviees are available at
Georgetownr airport, and there are several smaller internal airports and
Ianding strips.

Guyana lacks reserves of coal and crude cil and ig largely dependent
on imported fuel or domestie hydrocleetrie resources, for which thero is
considerable potential for development. Some fonrteen sites shonld he listed
asx possible for development. A stndy completed i 1968 indicates the fea-
sithility of developing a station at Tibokn Fall on the Mazarini river which
conld provide 65 megawatts of power for an aluminium smelter, with an
additional commercial and domestie load. Total output of clectricity in 1967
was 96.9 million kWh from the Georgetown system, which operates nsing
diesel and steam plant. Outpnt data fromt four other publicly and one
privately owned plant are not available.

The economy of the comtry depends basieally on agrienlture, but
vauxite mining and alimina production contribute a major share of export
carnings. In addition to a snbstantinl production of banxite, manganese,
diamonds and gold are mined. The prodnction of manganese ore amounted
to 114,998 tons in 1968, but uining of this ore has since ceased. There is
a modest production of the other two minerals. Deposits of cohunbite, tita-
ninn, tungsten, mica and quartz have also beon reported. but are believed
to be small,

Alhwminium

There are substantial banxite reserves in Gnyana, which aro estimatoed
to total 250 million tong of which 80 million tons are reported as proved,
The ALOy content of these deposits varies between 50 and 60 per cent, with
local beds reaching as high as 67 per cent. The 8iQ, content ranges from
3 12 per cent, and 2.5—5 per cent are iron oxides. There are also large
veserves of lower-grade ores. The twe major deposits being mined are the
one in the neighbourhood of MacKenzie on the Demerara river, by Demerara
Bauxite Co. Ltd, an Alean Aluminium Litd aftiliate, and the one at Kwakwani
on the Berbice river, by Reynolds Guyana Mines Ltd. Other deposits aro
known to exist in the Pakaraima mountains, the Blue mountains and the
Oko mountains, in depressions associated with the river beds. An alumina
plant operated by Demerara Bauxite Co. Ltd is located on the edge of the
town of Mackenzic.

Data on bauxite and alumina production and exports are summarized
i table 64.
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Tuble 61
PRODECTTION AND FNFORTS OF BAUNCTE SN0 AL MIN Y Gy sy

{ Vhowsand tons)

190 106 Lt Fuky Lius I
Bauxite  production . . Tod 2010 RIS A 3.160 3.723 4.306
Launate  exports oo t.67 170N AR 2,083 236t .
Atumina - production . RS o2 REAY 244 290
Alumina o exports oo 270 207 T 260

Copper

A deposit of coepper ore has been located at Groete Creck  opposite
Stampa Island on the  Exzegnibo. Drillne has indieated an estimated
100 million tons of ore of 0.2 per cent copper content: 17 million tons of
this amount contain 0.6 per cont copper and 13 wton golds Showings of
copper im the apper Demerara vallev: the Bine and Oko monmams i the
Puruni River basin have also been reported.

Lewad, zine awd tin
There are no reports of the ocenrence of These ores withim the territony
and no refining or <emi-fabricating activities exist.

Pragmay

This South American Bepublic is nnigue for the fact ol beine completely
land-locked, 1t is bonnded by Brazil to the north-cast and eaxt. Bolivin to
the north and west ad Areentina to the south. T has a popnlation of
235 million (1968 extimate), and has an avea of 105,000 ke There are few
large towns other than e the capital cpopulation approxiatels
220.000).

Situated between the Pavagnay and Pacana vovers oo asubitiopieal
climate. The Chaco zone 1= torsid, I the castern hadf of the country, however
temperatures are around 200 Cin the May-Reprenther cool =eason althougls
they can rise to over 33 C in the October-Febrmary hiot scason Rainfall 1~
aroundd 100 e along the Paracuay viver. bt aather lessome the intenos
Eastein Paragnay conzists of a series ol prassy plains intersected by abrupt
ridges, none exceeding 730 me Mneh of the central area consists of srassy
plains and dense forests, marshy in ome areas and with an extensive area
of marshland at the Parand-Paraguay confluence. To o the west the Chaso
plrin rises uniformly. reaching a height ot approsimately 350 m towards
the Bolivian border. The country sutivrs fronn periodic dvomhts aned floods

A railwuy svstem totalling 1150 ki imelades ac through ronte linkiny
the capitnl, Asuncion, to Buenos Aires in Argentina, and a second principal
route links Asuncion to Encamacion near the south-cast border. A =hort
line from Concepeion vin Horqueta links with the Brazilian rail system,




AR RE SUBVEY OF COPFPER, AT ATENTE M, TN, T ATy WNT 2N ];)!

Liver steamers one the Paragonay viver are also of importance for intermal
tran=port. The road svstem totals 6,250 knv of whiclhl 1000 km e asphalted,

The cconomy is hishly dependent on the acreienltweal seetor, with meat
production and meat packing @ major activity, as well as production of
leather coods textiles, veretable oils and flone prodicts. Comnent i< also
produced as well as =ome anall-seale light -engineering produets,

There wre no domestie fuel resources, and power generation depends
lrgely orcimpovted fuel oil There are veports of iron, manganese and copper
ore deposits in the conntry, but these have not been exploited, Surveving
i meomplete and there are diftiendt commumication problems in somne areas,

Imports of aluminbun in all forms in 1966 amonnted to 39 tons. lead
nnports amomted to 56 tons and tin to 20 tons. Copper imports, in wire
form, totalled 199 tons in the same year.

Alwminium

Bauxite depoxits have heen reported near San Juan Nepomueeno, Altos
Piribebuy and Paragnari. These seomt to bo inferred from the deep weath-
ering and laterization of most of the similar vocls in castern Pa AENaY.
Weathering and laterization of similar rocks in Brazil have provided hauxito
of commercial grade. There is no aluminiwnre semi-fabricat ing mdustry i
the country.

Copper

Deposits of copper-bearing ores have been reported in the region of
Paso Pinda, near Villa i'lorida, and are accessible from an unimproved
~ceondary road. The deposit has been traced over an area ol 50— 100 2
by means of three test pits and several shallow open-cuts. Copper ocenrs
as malachite and green oxidized prodiets of sulphides, as films and veidets
alomg seams and joints of shichtly fresciated aplite. There were no strong
veins at the time of the 1959 veconnaissance and the ontlook was not con-
Aidered promixing, Copper deposits have also been reported in and  near
Colma: Fran. 15 ki north-cast of Carmen del Parand and 40 ki due east
from Sun Pedro del Parana, and in many other places where the Sierra Geral
basalt covers the =ontl-castern part ol the countey. There is a widespread
popular belief, not so far confinmed. that Paraguay is rich i copper ores.

Lol and zine

Lead ore. probably in the form of galena, hax heen reliably reported
m Pedro Juan Caballero, from La Colimena (a farn colony) midway hetween
Neahay and Yhyevmi, and ina few other places, but there is no firm evidenee
that these deposits have commmereial potential,

There are no reports of the existence of zine oves.

Tin

There have been reports but no confirmation of sitings of cassitevite.
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Pern

The Republic of Peru lies on the Pacitic cowct of Southe America, with
its northernmost tip on the cquator adjacent to Colombia and Eeuador, It
has anirregnlar eastern froutier with Brazil and Dolivia and a ~hort zouthern
frontier with Chile. The total land area is estimated as 1285 million k2
The dominant geographical feature is the Andes mountain range, which
rises from the narrow coastal belt and extends inland for a distance  of
ap roximately 350 —500 km: much of thix region has an elevation of over
3.000 m with peaks reaching over 5,000 m. In the north there i3 an area
of low-Iving plain that drains into the Amazon basine and in the east 13 the
Madre de Dios platean. which is mainly of 300 500w clevation,

Most of the population of 13.2 million (1969 estimate) live in the Andes.
where the clevation modities the effeets of the tropical equatorial climate
which dominates the lower-lying areas, giving a plessanthy warm enviromnent
by day but rather low temperatures at night o e extent of the temperature
difference 18 nfluenced by altitude. Raintall is relatively light — below
50 em/annum, The main rivers are the Ucagali, Marona, Maranon and
Huallaga, all of which flow cast into the Amazon fvstem. These rivers are
navicable but are of relatively small importance for transport since they
conneet. only with the Amazou and not with the Pacifie coast ports that
handle the export trade,

Peru is highly dependent npon motor transport, and it has a highway
network of 40,000 km. inchuding the Pan-American highway which runs the
length of the country. Railways are much less important beeause of the
difficult gradients mvolved in the steep climb from the coast up to the
plateaux where the main population centres and economie activity are based.
Transport of goods to and from the coast requires vehicles to negotiate a
long and tortuous haul, Beeause of the difficult terrain and communications,
pack animals are =till ivnse for transport of goods. particularly in the remoter
arcas, An airport near the capital, Lima, connects with international services,
and the internal network is being expanded.

The country has a modest production of coal—126 million tons in 1965,
Oii production in the Madre de Dios hills in the cast of the country totalled
3.7 million tons in 1968, Electricity production totalled 4.680 million kWh
in 1966, of which about two thirds was generated by hydroelectrie stations.

Pernc is the world’s leading fishing nation and supplies half of the world
demand for fish meal. Agriculture forms an important sector of the economy
and i3 being given particular attention in terms of improving its technical
efficiency and output. Industrial activity consists of processing agricultural
products. manufacture of chenicals and the assembly of motor vehicles,
Rubber manufacture is to be started shortly,

Metallic wineral mining and the production of refined metals ocoupy
a major soctor of the cconomy. The country ix an important producer of
copper, lead and zine: other nietals such as antimony, bismuth, silver and
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gold are also produced, largely as by.products of the processing of non
ferrous metals.

During the latter half of 1969 the Peruvian Governanent jssied decrones
that will have a significant ¢ffect on the strcture of the mining mdustry
Decree 17791 (2 September 1969) was promulgated o promote the deyvel
opment of small and medium-sized mines. Decree 15792 (2 September 1969
was designed to ensure development of inactive concessions, and stipulated
that concessions would be withdrawn of companies falling wore than five
months behind the work ealendars, which were to be subimittd by 31 De-
cenber 196Y. Subsequent to this study the Government issned Decee 182273
4 April 1970). which givex it the monopoly to market all minerals wul to
refine copper, allows it to intervene direetly in the minerals market, and
provides powers to guarantee the rapid and full development of national
mining. The Government plans to triplo production over the next six vears,
and estimates that an investment of $1.000 million will be required. These
measures arc intended to ensure that the ownership base of the industry
is widened and econtrolled by Peruvian interests.

Alumintum

There are no indications of bauxite occurring in the country nor of other
high-alumina ores of commercial simificance, and the geological data avail.
able indicato that oceurrence of such deposits is unlikely. The aluminium
industry is confined to semi-fabriceting activities. The main company is
Fibrica de Aluminio y Metales S. A, which is based at Vitarte, near Lima,
and has a rolling mill with a nominal capacity of approximately 6.000 tons/
annum and extrusion presses with a capacity of approximately 4,000 tons/
annum.

An extrusion plant. Metales Industriales del Peru S.A., which is connected
with the Cerro de Pasco Corporation, operates in Lima, as does a small cold-
rolling mill, Industria Peruana de Aluminio Laminados S.A. Data on imports
of refined ahuminium and semi-fabricated produsts are given in table 65,

Table 65
TMPORTS OF REFINED ALUMINIUM AND SEMI-F A SRICATED PRODOCCTS - Priv

{ Thousand ftons)

1959 1965 1966 1967 1965 1968
Alaminium ingot® .. ..., ....... 1.1 3.5 3.1 3.7 3.3 2.9
Semi-fabricated aluminium . . ... 2.3 1.6 1.7

@ Based on export statistics of Canada and the United States.

('opper

Peru has developed rapidly as a major copper producer. In 1959 mine
production was 50,500 tons; this ficure had expanded more than fourfold,
to 213,500 tons, in 1968. The first deposits that were developed are in the
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south of the country: they are a northern extension of the Chilean copper
deposits and are porphyritic. Subsequentiy, sigmificant deposits have been
discovored in the central and northern areas. and many of these consist of
complex ores. The mam characteristios of the Pernvian indnstry are the
extent 1o which complex ores containing copper, lead and zine are mined
and processed and the complexity of the processing tlowsheet owing to the
oeemrrence and extraction of important minor clements, meluding not only
silver and gold, bnt also antimony. arsenic, bistnnth.  caudmimm, indimn,
molybdenum, selenian. tellerinm and tungsten.

The reserves of copper-containing ores in Peru are so laree that estimates
are inevitably an understatement of the total available and suitable for
commereial exploitation. A few years ago (1967 — 1968) reserves were quoted
as 16 million fons, bt subxequently new deposits have been dizeovered
that have substantially increased the country’s growth reserves. The Cerro
Verde deposits, now heing developed by the Anaconda Company’s snbsidiary,
Cia Minera Andes del Pern, is estimated to have reserves of 1.4 million tons
of copper conrained in oxidized, sulphide and complex ores.

The Michiquillay deposits of Northern Peru Mining Corporation are
believed to be substantial, and deposits at Berengnela, Antamina and Chal-
combamba total at least 2 million tons of copper content. A similar quantity
is believed to be available from a mumber of smaller deposits at Cobriza,
Chapi. Condestable, Huaron and Hnachocolpa. The existing deposits of
the Morocochan mine of the Cerro de Paseo Corporation have been tully ovalu-
ated, and althongh the reserves of the avea cmrently being mined are reported
as only 0.1 mitlion tons of copper, an extension to these deposits is being
explored that is estimated to contain Detween 154 and 327 million tons of
complex ores averaging 0.56 per cent copper (with lead, zine and silver also
present). The country obviously has enormous futnre reserves of copper
and other non-ferrous metals.

The mining and smelting of copper in Peru has been done largely by
two American-owned companies, the Cerro de Paseo Corporation and the
Southern Pern Copper Corporation, whicht hetween them aceount for about
80 por cent of the country’s mine outpnt and for its entire smelting and
refining capacity. New entrants include the Anaconda Company (United
States). Charter Consolidated and a Japanese gronp. so that thero may well
be a changoe in the patterm of production over the coming decade. The structure
of the ownership of mining in Peru might appear smple in the sese that
theve two companies have the dominant position, but it i4 complex an terms
of the relationships of the smaller mines to these two companies and others
with intermational connexions. The Banco Minera de Peru has been charged
by the Peruvian Government with the task of promoting the development
of the smaller mines owned by Peruvian capital.

There are a small mber of large mines and a considerable number of
small and medium-sized mines. There is always a certain diffienlty i pro-

viding up-to-date information on mining companies operating the sinaller
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mines. The data available relative to the mines engaged in producing copper
in 1968 are summarized in table 6. Expansion of the industry to more than
double its present size is planned for the carly 19705, with a capital investment

approaching 8500 million.

Table 66

OWNERSHIP LOCATION AND MAIN ORE CONSTITLENTS OF COPPER MINES

IN OPERATION IN PERLI (1968)

Company

Cerro de Pasco Corp.

sonthern Peru Corp.

Algamarco - Cin Mmera
Andes de Pern Cm

Buenaventura - Cu de Minas

BBanco Minero de Peru
Minas de Chapi S.A.
Chungar - Cia Miera
Condestable - Cia Minera
Minas de (obriza S\,
Chungar  Cm Minera
Mudrigal - Cia Mmern

Malago - Santolalin e Hijos
Millotings-Emp. Explotodora
Melpa - Cia Minern

Minsur Ltd

Northern Peru Miuing Corp.

P’acococha, S.A.
Pativilea— Cia Minera

Puquio Cocha, Soc. Minera
San Agustin Cia Kxplot. Minera
Sayapullo S.A.

Unid. Minera (Banco Minero)
Santa Rita— Cia Minera
Turmalina - Cia Minera

fhurnership

United
States

United
States

Pern

United
States

United
Kingdom

Peru
Japan
Peru
Japan
Not known
Peru
United
Stat s
Peru
Peru
Peru
United
Kingdom/
United
States
Vuited
States

Peru
Peru
Peru
Peru
Peru
Peru
Peru
Peru

Location

Morocéeha, Junm

San Cristobal, Junm
MeCune

C'erro de Pasco, Pasco
Casalpuden, Lima
Yunricocho, Luna
Toquepala, Tacna

Chnajone, Marquequa
Algamarea, (‘ajamaren
Cerro Verde

Buenavertum

Huachocalpa

Chapi, Arequipa
Chungar, Pasco
Condestable, Mala

Cc briza, Huancavelica
Chuugar, Pasco
Madrigal, Arequipa

Twainbora La Libertad
San Juan, Lima
Llipa, Ancash

San Hafael, Puno

Quiruvilea, La Libertad

Michiquillay
Pacococha, l.ima
Mina Paul, Lima
Alejandria, Junin
Nan Agustin, Cajamerca
Sayapullo, Cajamerca
Nan Juan, Ajacucho
Morococha, Junin
Turmalina, Piura

Main ore
constituents

Cu, b, Zn, Ag

Cu, b, Zn, Ag
Cu, Ph, Zn, Ag
Cu, I'b, Zn, Ag
Cu, Pb, Zn, Ag
Cu, Ph, Zn, Ag
Cu

Cu
(C'u
Cu

C'u
un
'y,
Cu
Cu
(Cu,
Cu

Ph, Ag

Pb, Ag

Cu, Pb
Cu, Ag
Cu, Ag
Cu, Sn

Cu, Pb

Cu, Pb, Zn
Cu

Cu, Zn, Ag
Cu

Cu, Ph, Zn

Cu. ’b, Ag
Cu, I'h, Zn, Ay
Cu, Mo
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In addition to new mining activities, plants for ore dressing and pro-
duction of coneentrates are to be expanded. Ore-dressing plants and plants
for the prodiretion of coneentrates exist inassociation: with most of the
mediwm and Lover plants and range i size from 100 2,000 tons/day. Some
mines have faeilities only for the siumple oreadressing operations. Some of
the ores awd coneentrates are expovted and the rest ave smelted i Peru,
The La Orova, Jhimine smelter of Cerro de Pasco Corporation has facilities for
recovery of the various minor metals as well as for the production of bhlister
andd clectrolytic copper, with capacities for these prodirets of 50000 and
45.000 tons anmum (1965) rospectively, Tlis smelter also undertakes smeiting
of concentrates from smaller independeat mines owac toll basis,

The Ho smelter of Sonthern Pern Copper Corporation nses the converter
process and reverberatory smelting and has an annal capacity in the regiou
of 175,000 tons of blister copper. There ave no facilities for olectrolytie refinmg.

Data on output. consumption, exports and imports ot copper inall forms
are simmmarized i table 67,

Table G7
PRODCCTION, CONSUMPTION, ENXPORTS AND IMPORTS OF COPPER 1IN ALL FORMS Prne

( Thousand tons)

1959 1965 1966 1967 1548 1960
Mine production ... ..o oL 50 177 184 180 213 199
Ore and concentrates  exports L. 11 & 22 31 23 .
Blister copper  production . oL 13 158 153 164 188 170
Blister copper exports o000 ) 118 (3] 12 148 145
Refined copper produaction o000 27 40 36 36 42 47
Refined copper exports ... ..., 27 38 32 29 33 33
Refined copper tmports ..o 06 ... 12 2.8 C
Semi-fabricated copper  imports ... 0.6 .. 0.9 0.8 0.6 a.6
Consumption —-all forms ... 0.0 0000, 1.0 2.5 3.9 6.2 8.0}

There is little semi-fabricating netivity in the country. There is a wire-
drawinz and cable plant, Industrias de Cobre S.A. in Lima, and the extrusion
plant. Fabrica de Ahuninio v Metales, produces both copper and aluminium
sections. The refinery at La Oroya, operated by Corro de Pasco, produces
copper wirebars and has recently added wiredrawing facilities. This is expected
to lead to increased domestic consumption,

Lead and zine

Total reserves of lead have been quoted at 3.3 willion tons, of which
2.8 million tony are considered proved and probable. Zine reserves are quoted
at a total of 7.5 million tons with 5.8 million tons proved and probable. Lead
content usually ranges from 2.5—10 per cent, zine content from 4.5—16 per
cent and copper from 0.15--3 per cont, but even higher-grade ores are some-
times encountered. All ores also contain copper, with silver, gold, antimony,
arsenic, bismuth, cadmium, indium, tin, tungsten and other clements being
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present and wsually recovered as by-prodiects from Tead and 2 Processing,
With the recent discovery of new complex copper ores, which al<o contain lead
and zime, these fioures ave an obvions underestinnte of the total reserves
available.

The Sonthem Peru Copper Corporation: does not process feadd and zine
ored. Cerro de Paseo Corporation i the major prodneer of lead and zine,
althoagh there are o number of smaller mines mproduction: ITnaddition to
thoze copper mines where lead and zine are recovered, a nmuunber of mines
produce lead and zine-rich ores:which arve Bsted i table 68, These are mainly
sulphide oves contaming 17 per cent lead and 45 12 per cont zine: the
complex coppor-containing ores avernge 2 per cent lead 9.5 per ocent zine
L5 per cent copper and abont 170 ¢jton silver. Oreadressing plants vary in
size fromas small as 50 tons/day to nearly 2,000 tond/dav, and the ranee of
processimg and degree of concentration undectaken also varies widely between
different mines. depending upon many factors including ore charvacteristios
and size of operation,

Taubte 65

OWNERSIF, LOCATION AND AMAIN ORE CONSTITVENT~ OF LEAD AINC MINES
IN orgrnvrios v Pere oo 1968

Muain vre

Company e nership Location canstituents
Corro de Paseo tlorp, Unitted (See table T1)
Niates
Ajju- Cia Minera Pery Huancapeti, Anensh ’'h, Ag
Alinngiv - Cin Minermn 60, Peru Ticnwpampa, Ancash Ph, Zn, Ag
407 Umnted
Ntates
t'havin Mines Corps, Pera Suuta Beatriz,
Huancaveliea Ph, Zu
El Brocal S.A. Pern Colquijirea, Paseo P’h. Zu, Ag, Un, Hg
Bl Pilar - Cia Minern Peru Listrella, Pasco Ph, Zn, Ag
tiran Bretana No, 8 Soe, R Pari Cran Bretane, Junin - Zn. Mu
Hernldos Negros - Cia Minera Pery Hernldos Negros,
Lima Ph. Zn
lhwwea - Cia Nhinerg Pern San JA\tomao,
Huaucavelica Ph, Zn
Hharon - Cin de Minas Franee Haaroun, Pasco Ph, Zn, ('u
Huampar - (ta Minera Pera Colepai, Litna PPb, Ag, Zn, Ca
Jecanea - Cin Minera Porn Huaneapeti, Ancnsh Ph, Zn
Kanra S.A, - Cin Minern 60°, United Raurn, Huaneo Ph, Zn, (‘u
Ntates
40", Peru
Ria Pallungo  Sind, Minervo Pern AMpaarea, dJunin Ph, Zn
Carhuacayan, Jonin Ph, Zu
San Ignaeio de Morococha 8., Pern San Tguacio, Junin Ph, Zn
Santo Toribo 8. A, Peru Santo Toribo, Anensh Ph, Zn
Vinehos Einp. Fxplotodocs Peru Vinchos, Pasco Ph, Zn, Ay
Volean Mines Co, Pera La Victoria, Lima Ph, Zn, Ay

Yaali Soe, Min, Peru Alpamina, Junin Ph, Zn
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Somewhat more than half of the lead ores and concentrates produced
are turned into primary metal at La Oroya, A major enstomer for the coneen-
trates ix the Federal Republic of Germany. Only abont one quanter of the
zine coneentrates are refined domestically, but plans e bemng implemented
for a 30.000 tons/vear plant at Anedon Colvao, The rest of the coneentrates are
exported. mainly to the Federal Republic of Germany . Prance, Japan and
the United States, Inaddition to these metals many mimor metals are pro-
duced. ax well as a wide range of ehemicals, The lead refinery has an annnal
capacity of around 100,000 tons/annum. and the zine plant. whicl operates
by the electrolytic process, has a capacity i the region of 85000 tonsjanuam.

Data on the prodiction. consumption, exports and inmports of lead and
zine in varions forms are summarized i table 69 There are no plants m
Peru known to be engaged in the semi-fabrication of lead and zine and thetr

alloys.
Table 64
PRODE CPION, CONSUMPTION . EXPORTS AND IMPORTS OF LEAD AND ZINC
IN VARIOUS Forvs Prri

{ Thousand tons)

1959 1965 thne 1467 [HUA 1a4y
Lead
Mine production ..o 121.0 154.3 [EE R 163.2 164.9 145.8
Lead concentrates. exports ... Ht ) 61.3 65,9 43.2 5.4 KL
Priunnry lead  produoetion ... 55.0 NG N XN.8 w8 ®i5. 4 715
Prisnary lead  exports o0 a0 LR ) 838 773 9.4 4.7
Primury lead  consmption .. 1.7 3D 6.1 3.9 3.6 3.8
Zine
Mine production oo oo 121.0 2540 2580 320.0 ROKRY] 3150
Zine concentrates  exports ... 1310 2120 2254 2410 240.0 253.1
Primary zine  production ... 26.0 62.49 63.5 63.4 87.3 84,0
Primary zme  exports ... . 26.0 565 256 60,8 o230 Y
Primary zine  consumption ... 1.2 4.5 5.0 3% 3.8 4.0
Semi-fubricated zine  mports L 0.2 0.2 w2 0.1 0.1
-
Tin

Stall quantities of tin are mined at San Rafacl. Puno, in conjunction
with gold and ecopper, and are turned into concentrates. Sumll amounts are
also recovered in the processing of lead concentrates from the Corro de Pasco
deposits, Qutput, export and import data are given in table 70.

Tuble 70

PRODUCTION AND EXPORTS OF TIN CONCENTRATES AND )MPORTS OF REFENED TIN Prur

( Tons<)
1458 1963 19464 1467 1968 1969
Coneentrates - produection .. ... 25 o 40 40 680 100
Coneentrates  exports ... 25 a0 67 74 o
Primmary tin - imports ..o Ju 66} 20 20 20
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Swrinam

This country of 383,000 people. with an area of 126.000 kinZ, is sitnated
i the north-east corner of Sonth America. It has a northern coastline on the
Athantic; French Guiana hies to the cast, Brazil to the south, and Gnvana
to the west. Most of the country is of low elevation, although hills rise to
300 500 m in the sonth and south-cast. The climate is tropical  hot, humid
and equable with annnal ramfall in the range of 1000 150 ¢, The major
drainage svstem s that associated with the Suriname river, which is abont
600 ki i length, ineludes two lakes, and is navigable for part of the distance.

A short railway line of 219 km runs from Brownsweg to Poramaribo.
The road network is mainly near the coast and totals 846 km. Comnections
with international aiv services are provided by the airport at Paramaribo.

There are no known reserves of coal or erude oil. Producetion of cleetricity
amonnted to 681 million kWh in 1966 of which 464 million kWh were produced
trom hydroclectrie sources. With the recent establishment of an aluminium
smelter, total power production has been considerably inereased.

The cconomy is still largely based on agriculture, but bauxite niining.
alumina and alummium production have risen substantially over the past
decade. Deposits of beryllium. tungsten and imanganese have been reported,
as well as diamonds, but none of these are exploited commercially.

Atwminium

There are considerable bauxite resorves known to exist in the country.
Extimates published suggest that these amount to at least 2.000 million tons
of which 470 million tons are reported as proven. The ALO, content of these
deposits ranges from 45055 per cent. The main deposits being exploited
currently are m the cast of the country near the mouth of the Suriname
river not far from Paranam. The largest known reserves are those in the west
in the Bakhuis deposits. Other reserves are known in the neighbourhood of
Wintiwaai. Hokahin, Lely and Stofbrockoe. Integrated bauxite mining,
alumina production and aluminium reduction are conducted by Suriname
Aluminum Co.. a subsidiary of the Aluminum Company of America at Paranam,
Bauxite mininy is also carried out by N. V. Billiton Maatschappij at Onver-
dacht. Both companies have an ontput of approximately 2 million tons/yvear,
Data on production and exports of bauxite, alumina and primary ahuninium
are contained in table 71.

Agreement is reported to have been reached in principle between the
Surinam Government and a consortium consisting of Suriname \lumimim
Co.. Alean Aluminium ILtd. N. V. Billiton and Ormet Corporation for the
development of the bauxite deposits in the west of the country, which will
also involve construction of an alumina plant to convert 75 per ceut of the
bauxite produced into alumina. Kaiser. Revnolds and Pechiney are also
understood to be interested in the western Surinam deposits, The Governmient
has also been involved in discussions with the Japanese company, Nippoa
Light Metal Co., and with a consortium of American interests on the possible
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development of bauxite mininz in the Baklnis- Bergen areas inelnding the
erection of an alnmina pland.
There are no sei-fabricating facilities in Surinam

Table 71
PRODUCTFION AN EXPORTS OF BAUNTTE, ALUMINA AND FRIVMARY ALUSMINIEM SURINAM
{ Thow ind tons)

1959 1965 1u66 1967 1 1969
Bauxite - production ... ... ..., 3.430  4,360.0 5,563 ¥R D A.6560 6,238
Bauxite —exports ..o 3.33%  4.,230.0  4.51! 3,504 3.100 C
Alumina --production ... .. , 130.0 430 ox4 w02 Hu0
Alumina- exports ... 000 - 275.0 349 G54 KO3
AMuminiam - production ... ... - 3.5 27 3 41 X
Ahpminiunm - exports ... - - 26 31 43

Lead, tin and zine

No deposity of these metals have been reported and there are no plants
concerned with their reduction or semi-fabrication.

Uruguny

Urnguay is situated on the cast coast of South America with Brazil as
its neighbour on the north-east ; it shares the rest of its frontier with Argentina.
The country, which has a population of 2.82 million (1968 estimate), is one
of the smaller South American Republies. Despite the importance of agri-
culture and livestock rearing to its economy, over 40 per cent of the population
live in towns of more than 100,000 inhabitants,

The terrain consists of well-watered undnlating plains, particularly in
the south and west, with some hills—the Cuchilla de Haedo which are in the
north of the country and contimue into Brazil, and the Cuchilla Grande in
the routh-east. These do not rise above GO0 . The mnaim river is the Rio Negro
whieh flows into the Rio Uruguay. The Rio Uruguay is navigable for about
320 km north and the Rio Negro ig alko navigable for a short distance. The
climate 15 temperate, with warm suimners tempered by Atlantie breezes, and
mild winters with cold spells during June - Angust. Rainfall is moderato
and regular but with occasional short droughts.

The country is relatively well provided with roads, of which 5,000 ki
are paved and 2,820 km are all-weather; a further 33,500 ki of unpaved
roads are not alwavs usable throughout the year. There aro four separate
railway systems totalling 2,398 kin of standard-gaugo track. International
airline services operate from the airport at Carrasco, 22 km from Montevideo,
the capital. and there are alo internal airlines. Montevideo is also the chief
port of the country,

Uringuay has ne domestic fuel resources. There is an oil refinery on the
outskirts of Montevideo, but it is not producing. The country is dependent
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on imported fnels for power generation. Electrical power ceneration in 1964
totalled 1387 miillion KWh.

Cattle rearing, mainly beef and nuitton, production of cereals, oilseed
crops, vice and frinit are major activities. Steel re-rolling mills, textiles, glass,
licht engineering, consnmer goods and food processing are the main indust rial
sectors of the economy.

Alamininm

There are no known bauxite deposits in the country and no ahinma
or aluminium reduction facilitied. Semi-fabricating activitier are earried out
in three plants, the largest of which is Alcan Aluminio del Uruguay S.A.
(owned by Alcan Aluminium Ltd, Canada), which has sheet- and foil-rolling
facilities, an extrusion plant and wiredrawing cquipment, and operates in
Montevideo, Two other small rolling mills, Arricar Lobat-Odone S A, and
Helguera and Morixe S.A.Coe 1, are also situated in Montevideo; these also
fabricate copper and its alloys. There is also a small secondary metal plant
producing ingots, for foundry use, in aluminium and other non-ferrous metals.

Statistics on imports of primary aluminium and production of semi-
fabricated proditets in Uruguay are given in table 72 Imports of semi-fabri-
cated products are believed to amount to around 150 tons/year.

Table 72

IMPORTY OF PRIVARY ALUMINIUM AND PRODUCTION
OF SEMI-FABRICATED PRODUCTS - URvauay

(Tons)
1959 1965 1966 1967 1968 1969
Primary alwninium - imports® ., 1,117 331 AH96 1,250 1127 1168
Semi-fabricated alumininm produetion ., 1,035 L1266 1,750 1,400

8 Based on statisties of exporting countries,

Copper

Two small rolling mills for producing copper and copper alloy sheet,
strip ete., Arricar Lobat-Odone S.A. (Alosa) and Helguera and Morixe
S.A.C. e L, operate in Montevideo. Total imports of eopper in all forms
amounted to ¥66 tons in 1967,

There are no reports of copper-bearing ores in the country, and no
industry exists that is engaged in their processing or refining.

Lead, zine and tin

Immports in 1967 of lead in all forms amounted to 1,110 tons, and zine
to 881 tons, with 24 tons of tin and tin alloy (unwrought). There are no reports
of the existence of ores of these metals, and there is no industry associated
with their processing or refining.
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Fenezuela

The Republie of Veneznela is situated on the north of the South American
land ma=s with a coastline on the Caribbean Sea. Guyaua is its eastern neigh-
bour. Brazil lies to the south and south-cast. and it has an irrecutar frontier
with Colombia in the west and south-west. Venezuela has three recions of
main relief  the Corditlera ridee in the north and north-west. the Orinoco
lowland in the centre. and the Guyana uplands which are dissected by a
mrmber of major rivers in the south. Most of itx 9.35 million population
(1968 estimate) live in the central lowlands. Fhe total land arca is estimated
at 912,000 km2 Fhe climate is tropical. with high temperatures throughont
the vear and two rainy seasons. Seasonal rains result in looding of the rivers,
but there is a sharp decrease i their volnme in the dry seasons.

The railway system of 1400 ki s entirely coneentrated  along the
northern coast and in the vicinity of Lake Maracaibo. The road network
of 10,000 km is mainly located in the lowland arcas. The highway eonnecting
Caracas (the capital) with Bogoti (in C'olombia) forms part of the Pan-
American highway. The major drainage system is provided by the Orinoco
river and its tributaries: the Orinoco is also navigable for virtually its eutire
length. International airport facilities are provided in Caracas, and there
are other airports and landing strips used by internal services.

The country is a major oil producer. second only to the United States,
with an output of 188.7 million tons, of which 30 per cent is refined in the
country and is a major factor in the Venezuelan economy, Natural gas output
amounted to 6.8 billion ni®, and coal produetion amounted to 34.000 tons in
1966. Electrical power generation in 1966 amounted to 8.735 million kWh,
of which 1,405 million kWh were generated by hydroelectrie stations.

Deposits of copper, nickel, gold, silver, diamouds, tin. uranium and
thorium have been noted, but so far these have ot heen commereially signifi-
cant. There are significant reserves of lateritic bauxito in the remoter parts
of the country.

Aluminium

The main bauxite deposits occur in the remoter mountainous regions
in the Guyana province. in the Nuria areca (plateau) of the Amarcuro river,
and near Upata and the highlands of the Giran Sabana. The deposits have
an average Al,O; content of 40 per cent. The difficultios of access to these
deposits and of the terrain diminish its potential for development.

An aluminium smelter eame into operation in 1967 it is owned by
Aluminio del Caroni S.A., a joint venture of Reynolds Metals (‘ompany and
the  Venczuelan Government financial institution. Corporacion Venezolana
de Guayana. The smelter has a capacity of 20,000 tons/annum, whieh is
planned to be expanded in the future to reach in stages a capacit v of 50,000 tons.
It is located at Mantanzas Santa Towé de Guavana, Bolivar State, and is
subplied with hydroclectric power gencrated nearby,
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Associated with the smelter i~ a rolling mill and a Properzi wire plant,
At Maracaibo a cold-rollizng nuill and foil plant and extrusion facility is operated
by Aluminio Reynolds de Venezuela 8.4 a wholly owned subsidiary of
Reynolds Metals Company. An - alnminimn extruston plant. Corporacion
Venezolana de Alinminio 8.AL i located in Mariara, This conipany is joint!y
owned by Veneznelan interests, Aleoa and Montecating Edison. A foil and
foil-produets plant. Aluminio Nacional S.A L a Kaiser Alaminium and Chemieal
C‘orporation subsidiary. is based at Guacara. Two small extrusion plants are
also understood to be in production—Aluminio Nacional S.A. at Gnacara
and Envases Naciomales de Aluminio (A, in Valencia. Data on primary
aluntinium production and imports of ingot and semi-fabricated prodhcts
are contained in table 73.

Tuble 73
]‘“()I!I'('TION OF PRIMARY ALUMINIUM AND IMPORTS OF INGOT
AND SEMI-FABRICATED PRODUCTS - \"ENEZ('ELA

( Thousand tons)

1959 1965 1966 1967 1968 1969
Aluminium ingot - production ., : - - 3.1 11.2 17.2
Aluminium ingot - imports ... .. 0.8 24 2.2 1.8 1.1 0.4

Copper, lead, zinc and tin

Prospecting has been carried out in recent years with assistance from the
United Nations Special Fund, and the presence of copper and zine ore deposits
15 understood to have been established at several locations. No information
hay been published, however, to indicate whether these are likely to be of
commercial value. There aro no reports of the presence of tead and tin. The
country does not possess any installations for refining or semi-fabrication of
any of these non-ferrous metals.

ASIA

NOUTHERNS AND SOUTH-FASTERN  ASiA

Afghanistan

The Kingdom of Afghanistan lies to the east of Iran. Pakistan iy its
neighbour to the south and south-east, and the Soviet Union lies to the
north. The country as a whole is very momtainous with a series of high
ridges runnine i a general south westerly-north-casterly direetion, broken
by a series of deep ravines, Some of the highest peaks in the cast rise to
R.000 m, and most of the syvstem ranges from 3.500 to 5.000 m elevation.
The land arca totals 647.500 kii?; the main habitable arcas are situated
around the four major river systems the Amu Darva in the north, the
Hari Rud in the west. the Helmand and Arghandab in the south-west and
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the iabol i the centee il cast, These vadlevs have an elevation of around
L300 ue The elimate s cliwacterized by extremes of temperature, bhoth
seicsonan and dinrnads and by high winds and devness, beinz primarily in-
fhienced Dy the elevation: Summer temperatires have been Known to reach
A0 10 Cowdnde i the aomter the temperatures in <ome areas have fallen
as low ax D

The popubition wmbess 160 nathon (1965 estimate), Afohanistan s
priviarily a pastoral country with not more than about 13 per cent of the
land under endtnvation. Sheep raisineg predominates, but horses, donkeys,
camels and poats ave alsowidely reiads Crops are wainly wheat, barley,
vice, millet and maize,

The maie eentres e hinlied by 2000 kme of asphalted  roads, which
have been constrneted over difticult terraim with assistance from the United
Ntates and the Soviet Union. A widespread network of minor roads is not
all-weather standard. There ave no railways in the comutry, but there is
an agrecent with Pakistan to extend its railway svstem into Afghanistan
from Tor-Kham or Chaman. The airport at Kandalio provides international
services and theve i3 an internal air network.

The main industry 14 assoviated with agriculture and  also  ineludes
toxtiles, leather and footwear: furnitwee, glass, plasties components, hieyeles,
and one plant producing Fatorvanade houses.

Deposits of copper, lead and zine as well as of beryl, chromite and iron
ore are kiown to exist. The Government is encouraging feasibility studies
with foreign assistanee. Transport. difficulties and shortage of local capital
are the major problems to ho faced in development,

Alwwitiium

There are no known banxite or other high-alumineus ores in the country
ard no rednetion or semi-tabricating activitios.
(C‘opper

There are twelve Lnown ocenrrences of copper in nine  provinees,
Banuyan, Wardak, Urmizean, Ghaznic Zabul, Farah, Kandahar, Logar and
Parwan, end they are still in the preliminay study stage. The Kundalon
depoait in Zabul Provinee has advanced to the ore-development stage, as a
result of work done by a team of geologists from the Soviet Union in co-
operation with the Ministry of Mines and Industry, After completing surface
studies in 1963, the team initiated a drilling programme desiened to locate
copper ores at depth. The st “ore zone”™ drilled at Kundalon revealed
chaleopyrite minevalization to a depth of at least 200 m. Detanls are lacking
bt the copper level is considered to be such as to justity a comprehensivo
development programme. Logar, Wardak and Bamyan provinces are also
considered favonrable for carly stndy.

Lead and zive

Studies of lead and zine deposits in northermm Afghanistan have been
made by the Ministry of Mines and Interior in conjunction with the Gorman
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Federal Republie firm, Bergban PLnune Gmbll I all, seven ocourrences
have been reported of lead zine ores. The location and details of these depo-
sits are mdicated in table 74

Table T4

Location aNp DETATLS OF LEAD-ZINC ORE DEPOSITS AN APGHANINTAN

Nearest town Prorinee Details reported

IFeranjal Parwan Mainly Ph-Zn with hanyte
(b 3 per cent Phoand 3 5 per cont Zn)

Jnlraiz Wardak IYield exploration completed

Kakhriz-Dalia Kandehor Ifield exploratian completed
Nuthandal-Serghol Ghor Mincralized belt approximately 16 km long

bheing mapped
Underground work started

Saheh Khan Badghis None
Two unnamed places Ghor None
Tin

There are no reports of tin-bearing ore deposits in the country.

Burma

Burma, which became independent in 1948, is the westernmost comntry
of the Indo-Chinese peninsula of South-East Asia. To the north-west it
borders on India and Pakistan, to the north-east on China: it has a short
frontier with Laos and a long irregular boundary with Thailand to the sonth-
cast. It has a long coastline on the west and south-west on the Bay of Bengal
and the Andaman Sea. Its land area totals 678,000 kin®

Tho distribution of population (27 million, 1969 estimate) is governed
by the physical geography of the country, which is mommtainous over more
than half the area. The extensive river valleys are the main centres ol popu-
lation and are important as a means of tran port. The conntry lies in the
tropical monsoon climatie zone.

The vailway network of Burma covers 4,300 k. The main line runs
trom Myitkyina in the north via Mandalay, where it s lits into two branches
which rejoin at the port of Rangoon. There is a well-developed road notwork
amounting to 25,000 km. of which 15,000 ki are macadam. The rivers carry
a high proportion of the export traffic. The main ports are Rangoon,
Moulmein Akyab and Bassoin. International airport facilitics are provided
by Rangoon Airport. The country possesses only modest fuel resonrces,
Coal production amounted to 10,000 tons in 1966; oil production was 740,000
tons in 1968; and an important quantity of natural gas is available,

The country possesses deposits of copper, lead, nickel, silver, tin, tung.
Y1 :
sten and zine.
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Alumintum
There are no known bauxite deposits in the country and there is no
semi-fabricating industry.

Copper

The main production of copper concentrates derives from the lead-zine
ore production based on the plant at Bawdwin. Porphyritic copper ores
have been found in the Morywa district; the reserves are estimated to amount
in all to 400 million tons of ore with a copper content up to 1.5 per cent.
Exploration of the extent and quality of these deposits is incomplete. Total
reserves of copper, excluding these deposits, are estimated as approximately
3 million tons, but only 34,000 tons of ore arc proved and probable. Output
of copper matte in 1969 was 170 tons.

Lead and zinc

The total reserves of lead and zinc ores at the Bawdwin mine are ap-
preciable, acccrding to a survey by United Nations experts in 1964—1965.
They amount to 6.3 million tons of ore, containing on the average 14.8 per
cent lead, 8.2 per cent zinc and 0.53 per cent copper and small amounts of
silver, of which two thirds are considered proved. There are at least twenty
areas where lead-zinc deposits or manifestations of them are known, but
they have been little investigated.

The Bawdwin plant produces zin¢ concentrates, refined lead, some
refined antimonial lead, and small amounts of copper matte, nickel #peiss
and fine silver. All the production is exported. There arc a few other deposits
being mined on a very small scale. Details of production and exports are
given in table 75.

Table 75
PRODUCTION AND ENPORTS OF LEAD AND ZINC % VARIOUS FORMS — BURMA
{ Thousand tons)

1959 1965 1966 15367 1968 1969
Lead —mine production ....... 19.3 20.0 18.5 15.0 9.5 10.0
Lead concentiatos-—exports ... 0.7 0.2 e ces ce v
Primary ioad — production . . ... 20,2 17.8 14.8 13.4 9.0 8.5
Primary lead —exports ........ 0.8 0.2 .. ces cee e
Zimc—mine production ........ 1.0 7.8 6.3 4.7 4.1 4.5
Zine concentrates —exports . ... o 15.0 . N ce N

The present low output has been due to internal problems, but given
recenstiiiction of tho plant and prospecting nearby, the output could be
considerably increased. Further surveying of the western part of the Shan
plateau is considered likely to reveal more deposits meriting eommereial
exploitation,
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Tin

Deposits of tin, tintungsten (and tungsten) ore are found in a belt
extending northwards for 4,200 kin from the southern extremuty detined by
Victoria Point and the southern end of the Shan plateau, and in the east
running up to the high-grade tin and tungsten deposits of Thailand. The
prospecting of these deposits is very incomplete, and their total reserves
are believed to greatly exceed the over-all reserves; these reserves are esti-
mated at 0.3 million tons of ore, of which 0.1 million tons are proved and
probable.

Prior to 1939 there were nearly 600 different sites being worked, mainty
by very simple hand tools and equipment; of these, 47 mines were respon-
sthle for 88 per eent of the total output. The highest output was 5,440 tous
in 1939. Only the Mochi mine in Karenni State produced tungsten trioxide.
Operation at that mine ceased, however, although the deposit was by no
means worked out. Reopening of this mine might be economically justified
but would require careful assessment.

The main mine in current operation is the Heynda mine in the Tovoy
district, working placer deposits with proved reserves amounting to
9,000 tons of tin in sands averaging 700 g/m®. The production in 1939 was
400 tons. No published data is known of the output of mines currently
producing, but over-all output has fallen consistently over the past decade,
as indicated in table 76.

Table 76

PRODCCTION AND EXPORTS OF TIN CONCENTRATES - BCRMA

{ Tons)

1965 1966 1967 1968 1969
Tin eoneentrates - produetion ... ., 464 370 259 300 300
Tin concentrates - exports ....... . 300 100 60 107

Tin concentrates are exported mainly to Malavsia, Singapore and the
Netherlands for further processing.

Ceylon

Ceylon lies oft the southern tip of the Indian subcontinent from which
it is separated by the Palk Strait. It is approximately 450 km maximum
length north-south and 230 km width cast-west, being roughly pear-shaped
ad having an area of 65,607 km2. Much of the south-contral area is moun-
taimous —1,000--1,200 m elevation with peaks up to 2,750 m—and is sur-
rounded by an upland belt and a coastal plain. Forest jungle and serub cover
a large part of the land surface. Most of the population of 12 million (1968
estimate) live in the lower elevations and on the coast; the urban population
amounts to 19 per cent of the total. The country became an independent
state in 1048,

The climate is warm and humid as would be expected from its location
within the tropics, the temperature averaging 27° C in the lowlands and

-
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diminishine to 15 C i the hitla Theee s Hitle temperatre varittien over
the vear. Rainfall is heavy. reaching ap to 630 e on the =onth
western slopes of the Central Highlud< the measiiam tor the comitry
Being on the edoe of the Sonth-East Asian monsoon bett, Con o <iler.
trom evelonie activity i the October-December monsnon season

The comutry has 165 kmeof railways< of which 420 ke ae o -6 m
ganee and 130 kmeoare 2 ft-6 in-canges the foneer e s down the wed
coast and the short line down the east coast. The road svstem totals
21.560 ki, of which 3,680 ki are bituminized, There were 20884 treks
and 84,678 private cars registered in the conntry i 1H6S Scheduled inter-
national air services operate via Colombo and there arve honted internal
services. The capital, Colombo. is alzo the main port.

The ceonomy is mainly agricultural. with tea vice. yvubber and coconnts
featnring prominently: much of the production ix carvied ont on farge estates,
Processing industrics for food and chemicals associated with these erops also
exist. There is a steel resrolling mill and anivon foundry.

The tiain mineral rexonrces of the island ave graphite. which iz mined:
semi-precious stones and ilmenite are also produced. Deposits of Knolin ad
iron ore are known but are not worked. Much of the country has heen very
incompletely sirveyed for nictallic minerals, owing to the difticult terrain.

Aheminium

There are no reports published of the existonee of banxite deposits in
the country. and there is no alumina or aluminium veduction indnstry. A
foil-rolling plant. Acme Ahminium Ltd, operates in Colombo and i a sub-
sidiary of India Foils Ltd. which is in turn a subsidiary of the British
Alwniniun Co. Ltd. tmports of ahiminium (inall forms) amounted to
2,100 tons in 1967,

Other won-ferrous metals

There are no known deposits of nonferrons metal ores in Ceylon nor
industries associated with their refining or fabrication. Tmports for 1967
were: copper. 1300 tons: lead, 369 tone: tin, 48 tons: and zine, 640 tons.

I ndia

India became independent in 1947 and was proclaimed a vepublic in
January 1950, In the north its borders nre with China and Nepal, in the
east w~ith East Pakistan and Burma, and in the north-west with Afghanistan
and West Pakistan. In the north its boundaries are formed by the Himalayas,
in the south-cast by the Bay of Bengal, in the sonth by the Indian Ocean
and in the south-west by the Arabian Sea. The most important rivers are
the Canges, Brahmapntra. Narmada. CGadarwari and Krishna, The popu-
lation is estimated to be 511 million (1968) and the total and area is 3,162
mitlion km2 The total length of the railway lines is 56,500 km, of which
55.800 ki belong to the state; 1,400 km are clectrified. The total length of
the road systemn is 675,000 k.,
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The country has a widelv varied chimate vanging from tropical in the
sonth to semi-tropical. with large parts having a continental climate of warmn
surnmers and cold winters, as well as characterist e ymonsoon periods,

India is well endowed with fuel vecerves whieh e stilh heny developed.
The proved veserves of coal are caual to H0.000 million tons, those of hrown
coal 210 mnthon tons and oil 222 million tons, Total reserves of natural cas
are estimated to be 42500 Hnillion m*. Production of coal in 1967 aunomted
to 70 million tons, of Hemite to 2.8 million tons, and of oil to 5.5 million tons,

Table 77
LOCATION, ESTINMATED HESERVES AND COMPOSITION OF BAUXITE DEFOSITS 18 INDEA
(Million tens)

Lstimated reseries

Location Coniposition
Total Proved
Bilar State
Runchi-- Palamau districtss ce 10.0 00 AL,
Kharagpur [Hills - Monghyr district, 1.6 3400, ALO,
({va Statet 1.0 cee
tfujarat State
Kutch —Saurashtra distriet . 1.0 30¢, ALO,
Kashmir State
Riasi —Jammu provinee Cee 2.0 75 827, AlLO,
Riasi-—- Janunu province . 10.0 63--75°, AlO,
Panch e 0.8
Kerala State
Cannanore - Malabar district
Pullippuran, near Trivandrum
Madhya Pradesh State
Shivpuri, Gunn, Bhilsa, Pajgarh,

Shajapur, Mandasor, Bhopal ... Ce
Jabalpur e A 5h- 700, AlLO,
Amarkantak, Baihar nnd Mnndias .. 18.0

Madras State
Shevaroy Hills  Salem distriett 7.0 A ALO,
Kotngiri co 3.0
Maharashtra State
Kolhapur, Amravati districts 8.7 567, AlLG,
Kolaba, Kaira (near Bombay) 31.0 0.3 Low grude
Mysore State
Bhatkal, Bababudan Hills 8.0 0.5 Viriable
Belgaum district. e 0.7
Orissa State
Kuralapat, Kashmir, Mahulpatua,
Zamindaries/Kolahandi district e
Khariar Hills - Sambaipur distriot 2.5
{"ttar Pradesh
Allaliabedl -~ Banda area 10.0 ces
Total 180.0 70.0

@ Deposits being wnrked.
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‘The output of natural gas in that vear was 300 million w* Elecetricity pro-
duction in 1966 amonnted to 15405 million kWh,

Alwaninium

The country has farge and widely distributed deposits of bauxite, mainly
ot the diasnore type. Total banxite reserves are estimated to be equal to
190 mithion tons, of which 70 million tons are considered to e proved and
probable. The bauxites contain from 35 per cent to over 73 per cent alu-
minium oxide, varving from depesit to deposit. About 75 million tons of
banxite reserves, of which the greatest portion is considered to be proved
or probable, contain more than 50 per cent of ALO;. Bauxites of a high
quality usually contain 3—35 per cent 510, and 5—8 per cent Fe,04 Data
swinmarizing the available information on these deposits are contained in
table 77.

The logisties of aluminium production in India tend to result in the
location of alumnina plants close to the bauxite mines. Smelter locations
depend upon a combination of factors, which include availability of adequato
power resources (hydroelectrie or thermal), cost of baulage of alunina, and
distance of smelters from the main markets. Recent projects, however, have
shown a preference for complete integration of all stages at the same site.
The available data on the location and the operations of the main prodacers
in India are summarized in table 78, which also indicates the extent of the
proposed expansion of present plants and the establishment of new facilities.

The country also has a number of semi-fabricating works. The three
prineipal producers, Hindustan Alumninium Co. Ltd, Indian Alvminium Ltd
and Madras Aluminium Co., have semi-fabricating plants, and there are a
numnber of smaller rolling mills, extrusion and witedrawing plants, as well
as two plants producing foil. Most of the semi-fabrirating industry is based
in the larger towns distributed around the coast of India. Data on production,
imports, exports and consumption of aluminium in various forms are given
n table 79.

Table 79

PRovuUCTION, IMPORTS, EXPORTS AND CONSUMPTION OF ALUMINIUM
IN VARIOUS FORMS —INDIA

{ Thousand tons)

1958 1985 1966 1967 1968 1969
Bauxite production .................. 28.0  706.0 750.0 7%9.0 936 1,012
Exports of bauxite ....... e 23.0 63.0 80.0 535 99 .
Alumina production ................. 26.0 146.0 167.0 170.0 200 240
Imports of alumina ......... ..., 12.0 0.8 16.1 - U] -
Production of primary aluminium ... 56.0 640 840 060 120 132
Imports of semi-fubricated aluminium . 13.0 17.0 11.0 18.0 13
Production of secondary aluminium ... 6.3 8.0 8.0 11.0 11

Consumption of primary aluminium ... 24.0 7.0 93.0 1190 128 115
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Copper

Total copper reserves of India are estimated to equal T milhon tons,
of which 0.5 millicn tons ave proved and probable. Mean copper confent of
the extimated reserves is about | per cent. It varies from 0.8 to 2.37 per cent
vom one avea to another. For the past few vears a ninnber of new ore deposits
have heen dizeovered and ave partly evaluated. These new deposits are not
taken into acecount by the oftficial statisties, As far as can be judged from
reports, the new reserves exceed those already estimated, so that the total
reserves of copper oves in India may be approximately estimated as being
2.2—2.5 million tons (the mean copper content bemg the sane).

Production and imports ot copper in varions forms are given in table 80,

Table 50

Propuerton AND 1MPORTs OF cOPPER IN VARIOY 5 FORMS  INDLA
{ Thousand tons)

1959 1965 1966 15T 1968 1969

Mine production ... L. b ] 9 1o 4 10 10
Prodnetion of primary blister copper. 7 10 10 3 9 9
Production of vefined copper ... ..., 8 ] 0 0 9 10
Imports of blister and refined copper. 36 H0 20 33 31 34
Imports of secondary raw material

and copper alloys ... ... 3 1 0.4 0.7 0.7 0.5
Consumiption of refined copper ... .. h4 64 33 45 45 46
tmports of semi-fabricated produets ..

of eopper and copper alloys .. ... .. 2 3 4 2 1 1
Production of semi-fubricated produets

of copper ... e . 14 14 20 24
Production of semi-fabricated products

of copper alloys ... o0 oL . 18 10 14 1%

At present copper production and processing in India are carvied out
at the Maubhandar copper complex belonging to the Indian Copper Cor-
poration. The complex includes mines, concentrator and plants for copper
smelting and  clectrolytic rvefining. Output of the complex is just over
9,000 tons/annun.

Measures aro being taken for inevcasing ore production and expanding
processing facilities of the complex up to 16,000 tons of copper per year.
The reverberatory smelting will be replaced by fluidized bed-flash smelting
with a preheated air blast (Outukumpu Oy process). The smelting method
will cnable the output of concentrates to be increased to 80,000 tons per
yvear., The sulphurous exhaust gases will be utilized for production of sul-
phuric acid.

Construction of & big copper-producing complex has been started at
Khetri. The concenteator of this complex will process 9,600 tons of ore por
day. The piant i3 designed for processing ore containing about 1 per cent
of copper. The techmique cinployed is as follows: copper concentrate con-
taining 24 por cent of copper and 16 per cent of moisture will be dried in
a rotary furmnee until 1 pee cent of the moisture i3 left; tho concentrate will
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then bo fed o the homacee for hlast-smolting in a iuidized bed with o pre-
heat«d blast (Outukumpu Oy) technique. The fumaee ontyart i< 700 tons
per day.

Tae outpnt of the complex it as follows:

Fleetrohv ity copper 0 31,000 tons/yvear
: 1! .
Salphane nead 00 GO0 tons;day

I TARA
Superphosnhate 2L 400 tons 'y ear
Gold .. 0 250 Ke'vear (approximately)
Sibver o000 L9 tons/year

There are about 36 plants in the country producing semi-fabricated
copper and its alloys. The majority of them are concentrated in the vieinity
of vities such as Caleutta, Bombay and Madras (80 per cent). locations picked
both for their commercial inportanice and case of importing raw matorials,
In addition to these plants are fuctories for producing secondary  metal
ingot:, ax well ax a number of foundries, both small and large,

The wwnmal requirements of the Indian ceonomy for semi-fabricated
coppor and its allovs s expected to inerease to 180,000 tons by the end of
the earrent five-vear plan. or an amount four times greater thaa that being
produced at present. Consumption of copper was $3.000 tons in 1967,

Lead and ~ike

Lead-zine deposits are found mainly in Rajasthan State. The existonce
of large deposits in Rajasthan eapable of producing about 1 million tons
of zine and 50.000 tons of lead have been reported. Reserves are estimated
at 1375 million tons. of which 42,5 million tons are proved and 95 million
tons ave probalde. Generally, the ore of Zawar area containg ahioni 3.5 -4 per
cent of zine and 2,05 - 3.50 per cent of lead. In certain parts of the deposits
this pereentage ix higher, up to 7.5 8 per cent. Intensive geological sur-
veying has been in progress over rvecent years.

Data on the prodatetion, iimports, exports and consumption of lead and
zine m various forms are given in table 81,

Tuble 81

PRouvueTioN, DMPORTS, EXPURTS AND CONZUMPTION OF LEAD AND ZING
IN VARIOUS FORMR - INDIA

(Thousand tons)

1959 1965 1966 1967 1963 1969
Lead —mine produetion ... ... 5 4 4 4 4 3
Primary lead- production ...... 4 3 2 2 2 2
Prisnary lead cousumption ..., 26 32 40 37 36 45
Primary lead -imperts ., ..., .. 25 33 44 41 35 26
Zine—mine production .. ..., ... H 5 5 6 1a 1o
Primary zine — production .. ..., - - - : 20 23
Pritnery zine - consumption ... 47 70 50 75 82 75
Zino concentrates - imports ..., 7 1.5 20 19 .
Primary zine - imports ... ...... 6% 92 49 74 la2

Zine coneentrates - oxports ... .. I 3 — - -
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Lead-zime ores contaiming 1.5 per cent loaud and 5.6 per cent zine are
subjected to beneticiation. The concentrates thns produced are then pro.
cessed at the wmetalhreical plant of Hindustan Zine Lad e Tindoo near
Dlindead, There are two  zine-prodneing plants and one leadsprodueine
plant in India. The eleetrolytic zine plauts were putinto operation in
1967 -1968  and have an outpit of 33000 tons/year. The wine plants ave
Comenco B Zine Ltd, at Edayvar near Cochen (Bihar) and Hindostan
Zine Ltd at Udaipur. Rajasthan, which both nse the electrolyvtic extraction
process, 1t has been proposed to donble the capaeities of these plants by
1973 -1974. The lead plant has a small capacity (5,000 tous/yvear); pro-
duetion is currently only about 2,000 tons/vear. It is proposed to et up
another zine smelter at Vishakhapatnam based on imported zine coneen-
trates with a capacity of 30,000 tons/annmm. The feasibility ol setting up
a zine smelter in the Zawar Mines aren based on the Imperial Smelting
Process s also being studied.

Productior of semi-fabricated lead and zine s mdertaken at several
plants. Besides these plants, which utilize the primary metal, there  are
several plants producing secondary lead, lead alloys and solders. These also
produce other secondary non-ferrous metals,

Tin

There are no known tin deposits nor ore-refining plants in India. Con-
sumption of tin in India has heen as follows: 1965-—3,900 tons: 1966 -2,600
tons; 1967 - 3.4900 tons; 1968 4,200 tons; 1969 - 4,400 tons.

Indonesia

The Republie of Indonesia consists of a group of abont 3,000 islands
situated to the south and cast of the Malay Avchipelago: the largest are
Sumatra, Java. Celebes and Kalintantan. The distribution of the population
of 112 mitlion (1969 estimate) is uneven, ranging from 74 persons/kin* in
Java to 2 pervons/km? in West Irian. The elimate is characteristie of the
cquatorial Sonth-Fast Asian mongoon belt but modilied by marine inflacnees,
The weather is humid throughout the year and no season is free of rainfall.
Much of the country i flat, but there are & munber of ridges where mouit 1ins
rise to over 2,000 m. The total land area i3 estimated at 1,900 million km?

Before Tndonesia achieved independence, ity economy was based mainly
on agrientture, with large foreign-owned estates producing commodities for
export such as sugar. collee, tea, rice, palm oil and natnral raubber and erude
oil. Since achieving independence, Indonesia has been concorned with wid-
ening its range of industries ax part of its developinent programme, Initially
it pursued a policy of nationalization and expropriation of foreign-owned
enterprises, Imt current policy i3 directed towards finding acceptable ar-
rangements for the participation of foreign capital in doveloping the resources
of the country.

Refleeting the pre-1940 pattern of cconomice development, the main
commnnications network has been developed on the islands of Java and
Sumatra. A rmilway system, totalling 4,700 kin, exists in Java, and in
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Sumatea the svsten totals approsimately 22000 i The comdey as a whole
Fas o road network totallhime 0000 kno but this asuin i Lecely contaneed
withine the two minshmds River s ave sed for goods transport aond coastw e
shipphue is also mportant between the stands. A number of port<and harbons
are inouse, of which the mah one s aee Surtha g onc ivva, Palembine: on Samat ra
and Bahkpapavon ldoeantan, Lidemationalanpoit tacilities exist at Djakarta,
and atrports andsor landine <teips ave provided one the i islands. These
mternal aie cerviees ave of proaticular importance to fotmee developmendt.

Production of electricity i 1966 amounted to 1520 millions KW o
whteh just minder 20 per cent waer from hvdroelectvie stations, The comitey
has been throngh a peciod o 2evions power shortages, but over recendt vears
this has been partially rensedied by the modernization o older plants and
the buildime of additional capacity, The conmtry is a large producer of eruede
oil. wlich amounted to 239 mition tons inc 1966, and it has a refinery capacity
of 13.9 milhon tons. Coal amomting to 0.32 mllion tons was produced in
1966 and the natural pas ontput in that vear was 1601 hillion m3.

The country has for some vears been one of the larger producers of tin,
and more vecently has exported significant quantities of bauxite. Depoxits
of timesten. nickel, meranry. copper. lead and zine ores are known to exist.
but data at present avatlable mdicate that only <ome of these are likely
to be of connnercial nmportance.

Muenceninm

Bauxite deposits occur in o several places within Indonesia, The wajor
deposits being worked are those of 0N Pertambangan Bauxit Iidonesia
(@ state-owned coneern). which 13 located on Bintan and the islands of the
Riaw Archipelago. The company also plans to develop deposits in the region
of Singkuang in the south-west of Kalimantan., Small deposits of high-grade
bauxite are al:o known to exist on the islands of Bangka and  Batam.
Belitung and others. The Abunimun Company of America has obtained banxite
mining rights im Kast Sinmnatra, West Kalimantan, South Celebes, Central Java
and West Tvian, and iz proposing to imvest $100 million in developing a
400.000 tons/annum output under a joint company with Indonesian interests,

The company PN Ancka Tampang. which is a Japanese consortium
of Nippon Light Metal K. K., Sumitomo Chemical Ko K. and  Showa
Denko K. K., also has bauxite miming facilities on Bintan, and is understood
to be making a feasibility study of an alumima and abuniniun reduction
plant for development in conjunction with these facilities.

Data on bauxite produetion and exports nre given i table 82

Table 82
PRODUCTION AND EXNVORTS OF BACXITE FROM INpONESIA

{ Thousind tons )

1459 1965 1964 1967 1968 1969
Bauxite —producton ... a98.5 G58.3 701.2 0202 8703 927.0
Bauxite - exports ... ... aTHY 7.6 $72. T68.9 8477 K636
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FThe country at present has no alumina or ahtmmnmm reduetion plant.
nor has it sei-fabricating facilitios. A project has been wnder considorat jon
for the establishment of a rolling mill with a plangwed output of 10000 to
12,000 tons/anmun, bat the project s in abevance nntil cconomie conditions
arc more favowrable. No pnblished statistios are vabable an the tports
of semi-fabricated products,

Copper

Until recent years a smalt wmworkable deposit was Lnown, and there
was also some copper that ocenrred in conpur-tion with <mall ol deposits
that were inined. In the carly 1960 two copper ore hodies were located
that appearcd to be of connercial significance. The tirdt of these was the
Sancoroly deposit i the sonth of Colebes islaad. orc which there s, however,
no published information as to its extent or copper content

The second deposit is located at Erstherg. West Trian, which has heen
traced to a depth of 180 metres. and which contains an average of 3 por cent
copper content and 38 per cent iren (magnetite). with sibver and cold also
present. The estimated ore reserves that age considered snitaile for open.
cast mining amonnt to 30 willion tons. The American compan. Freeport
Sulphur Cowpany, has made a feasibility study of the deposit and expects
to develop the me tor opevation by 1973, with capasny for ore having
40,000 tons/anmun of copper content when fully developed in the firs stage.

The comutrey has no semi-fabricating indnstry and the imports of semi-
tabricated copper are believed to total only abont 100 tons/a .

Tin

The country s the third largest tin prodncer i the workl The nain
deposits are found on theee islands to the north of Sumatra, Bangka, Billiton
and Ningkep. the first two haviug the largest reserves, Siall alluvisl doposits
are known on Sunatra, Karimun, Kundur, Rian and the Linggea Archipelago.
The richest deposits are located at the uorthern and north-castern ond of
Bangka island. with a typieal cassiterite content of 0.5 1.2 kiz;m® ha other
areus the deposits have a lower average tin content. The deposits in this
area are characteristically allivial layers deposited in vallevs whicl in carlior
geological time were below sea Jovel They nsually conist of lodes of about
one metre in depth. abont 20 kin fiom the heacl and 4012 helow the surface.
There are 2 number of primary tin deposits, containing 0.4 1 per ecent tin,
but these have not been explored and thes are not inclnded in the estimatos
of the overall deposits. The total tin reserves aie ectimated to amount to
0.8 willion tons. of which 0.55 willion fons are considered proved and prob.
able. These fignees are based on an assmmption that the <ands average
0.5 ky/m®,

Primary dressing is carried ont a or near the mining <ites and then
sent to the final dressing and coneeutrates’ plants. The inetal contont of
the concentrates after final dressing i< normally aromnd 70 75 per cent,
I the wid-19605 & moderization prouramme was carried out with the help
of British Diuteh and German Fede: g Repnblic companies. The Tndonesian
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Gavernment has been enconraging further prospectines for tine b July 168
the Government sijned a 40-vear contract with NV Billiton to earry ont
oftshore prospecting. Rio Tinto Zine Ltd, Bethlchem Steel Company and
Simon Labmiz Co. are also negotiating with the Indonsian Governent
tor prospecting rights on the islands of Kavimun and Kundur, As part of
the policy af encouragine mining development sinee B4R, mining companies
ean retain 86 per cent of their total net revenues in foreign curreney. obtained
trons export shipments. This was intended to facilitate an inereased produetion
of concentrates to 35,000 tons/annum in 1970, but the target appears to
have been set at a too optimistic level,

The output of refined tin in Indonesia was for many vears restricted
to a single smelter with & nominal 2,000 tons/vear capacity. at the Muntok
mines on Bangka island. In 1967 a new smelter went into aperation and is
planned to have an ultimate capacity of 25,000 tons/annum. Varions delavs
and problems have limited its development, however, and output thraughount
19649 ran at only 380 tons/month (4,540 tons/fannum) in total from tho two
smelters. Data on production and exports of tin concentrates and refined
tin and consnmption of refined tin are given in table 83.

Tuble 83

VRODCCTION AND EXPORTS OF TIN CUNCENTRATES AND PRIMARY TIN
AND CONSUMPTION OF REFINED TIN - INDONESIA

{ Thousand tona)

| 1959 1963 1966 1967 1968 1969
| .
? Tin concentrates production ... 21.9 147 125 136 169 185
: Tin conoentrates-—-exports ... 18.7 13.0 10.0 12,5 16.2 10.8
f Priraary tin - produetion . ... ... 0.3 1.2 0.8 1o 4.6 4.5
i Fritnary tin -exports ........ .. 0.0 wiH 0.5 0.75 1.0 7.3
{ Primary tin - consumption ... .. 0.5 0.7 0.4 0.1 0.2 4.3
; Indonesia 1+ well placed to foster the further development of its tin

industry given the creation of appropriate conditions. The expansion of
; tin production. would have useful effects ¢n the cconomy. depending partly
: on political factors and the ability to attract foreign capital, ax well as on
a programme of exploration and development linked with & general modern-
ization of mining and ore-processing facilities.

The Khmer Republic

The Khmer Republic (formerly (‘ambodia) attained independence in
1956, adopting a constitutional monarchy with main political power oxer-
cised by the head of state and not by the monarch. The monarchy was
overthrown by a military coup in 1970. The country is situated in Soutl-
Fast Asia with a long coastline on the Gulf of Siam. To the west and north
it adjoins Thailand and Laos, and the Republic of Viet-Nam lies ta the cast
and south-east.

;
¢
i
i
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The popmlation s extimated at 7 milhion (1964) and occupics an arca
of abont 180000 k2. of which approximately halt s covered with fore<ts
The country lies in the Sontli-Fast Axin tropreal monsom belt with a raimy
scason from May to October. The land is generally of moderate elevation
with the river valleys heing of particular cconomie nuportance  for viec
growing and other agrienltnral products, as well as for fislmg and transport
routes. Forestry also provides an important sectar of the ceonomy.

A 383 kmelong railway line of one metie sauge conneets the capital,
Phnom Penh to Poipet in Thailand. A line from Phnom Penh ta Kampot
has heen comnpleted recently and s planned to be extended to Silmnoukville,
Fhe country has approximately 5000 ki of roads. of which about one lalt
are hard-surfaced and passable in the rainv season. Pochentong aivport.
10 km from Phnom Penh. will accommodate large modern jets and provides
connexions with international servicex. Roval Air Cambodge provides services
to other South-East Asian countries. The airport at Siem Reap can take
DC 6 aireraft, and there are a number of fair-weather landing strips for licht
aircraft in various parts of the countrv. The capital, Phnom Penh, lies on the
Mekong river snd vessels of 3.000—4.000 tons can reach it via the Republic
of Viet-Nam. A new pore has heen uilt at Sihanoukville (Kompong Som)
on the Gulf of Siamand i being increasingly used by long-distance shipping.

Although predomimantly agricultural. the country has been developing
light industry. including a motor vehicle assembly plant. three cigarette
factories. a mateh factory and light engineering, as well as pressed metal
parts, pottery. glassware, cement, testiles and foodstuffs processing. Phos-
phates are mined and iron-ore deposits exist i the north but are not bheine
exploited. There are no known coal deposits nor oiltields in the country.

Alwinion

Thoere appears to he little published information other than the fact
that some deposits of bauxito were located during the 1967 survey carvied
out by geologist s from France, the People’s Republic of China and the United
Nations. There ix no semi-fabricating industry in the country and imports
of aluminium are few,

Copper

Surveys in 1965 of the Kompong Thom area rvealed the presence of
copper-bearing minerals, but much further work was considered to be needod
before their commercial potential could be eva uated.
Lead and zine

Deposits containing lead and zinc minerals were found during the 196/
survey but details have not appeared. Tt seems likely that further work is
necessary to evaluate these sources.

Laos

The kingdom of Laos, which became independent in 1954, forms part
of the peninsula of Indo-China. In contrasi to its neighbours, Viet-Nam
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to the east, the Khmer Republic to the sonth. Thailind and Bura 1o the
west, and the People’s Republic of China to the north, it is a completely
landlocked country. The clintate is that associated with the 1 prcal wonsoon
zone of South-Fast Asia.

It is a momtainons country except in the sonth, and <ome momtains
rise to over 2,000 m. The terrain is broken, however, by a manmber of river
valleys. The most important of these are those of the varioms {ributaries
to the Mekong viver. which for some distanee provides the frontier with
Thailand. 'The population of 2.5 mitlion tends to be concentrated in the river
allevs and towads the sonthern part of the country. The commtry has
substantial commmications problems, having no railwavs. and only about
one-half of its 4000 km of roads are all-weather roads,

Alwminium and copper

No occurrences of ores of these metals have been reported. althongh
geological surveying of the country is very incomplete. There are no plants
engaged in the production of primary metals nor in the production of semi-
fabricated product:.

Lead and zine

There are a mmiber of veins of lead-zine ores, in which small amounts
of gold are sometimes present. These deposits are reported to be centrod
in three regions. Capaban, Chepon and Vientiane, but no data are available
on amounts of ore and its composition. More recently. new deposits of lead
ores have been reported near Chepon. in which some zine and sitver are
present. The Laotian Government hopes to develop rail, river and air trans-
port facilities as a preliminary to making it possible to exploit these deposits,

Tin

Tin ores are known to accur in the camtry. and present estimates are
of 60,000 tons. proved and probable. with an average tin content of ap-
proximately 0.5 per cert and rarely exceeding 1 per cent. These fignres shonld
be treated with canlion because of the limited surveving so far earrind ont:
the real reserves may well bo much larger.

In recent years the output of the country has been about 300—400 tons
of tin (a8 concentrates). The main mining company, Société d'Etudes
ct d’Exploitations Minitres de PIndochine, operates a deposit in the
Phon Tiou region about 80 kmi north of Thakhek. The ore body is
worked by open-cast mining and about 30,000 tons/annum of crude ore is
mined. The associated mill produces tin concentrates having a 60 per cent
tin content and can produce up to 1800 tons/annum of concentrates. There
have been reports of resumption of tin wining in the Boneng district with
an estimated production of 100 tons/annum of tin concentrates. Thero have
also been reports that the Japancse firm, Mitsubishi Mining and Smelting K K.
i interestod in the possibility of crecting a smolter in Laos.

Statistics for the production and exports of tin coneentrates are given
in table 84.
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Table N
PRODUCTION AND ENPORTS OF TIN CONCENTRATES f.aos
( Thousand tons)

IO 1965 LHEHE 1a67 1968 1969
Production of concentrates ... 0.3 028 0.40 .35 0.50 1.05
Exports of concentrates ... ... 0.4 .36 0.46 041 0.53
Malaysia

The Federation of Malaysia camo into existence in 1963, In addition
to the “Malay States™ at the southermmost tip of the Malay Peninsula
(excluding Singapore which became indepondent in 1965), the Federation
inchudes Sarawak and Sabah in the north and western part of the igland
of Botneo, The total kol area is 132,000 kin2,

The Malay Peninsula is mountainous; mountains rise to over 2,000 m
and cover nearly 60 per cent of the territory. The southein part of the country
ix less mountainous than the north, and the plains have well-marked river
vallevs. The longest rivers are the Sungei Pahang and the Sungei Perak.
Apart from the coastal fringe. Sabah is mountainous. Sarawak has a coastal
plain. broader river valleys and is less mountainous.

The territory of Malaysia lies slightly to the north of the equator and
i~ within the South-Kast Asia monsoom belt. The population of 10.4 million
(1969 estimate) is largely centred in the river valleys and the lower-lying
parts of the country. Much of the interior is dense jungle, which makes
communications difficult.

The railway system of the Malay States totals 2,000 km, based primarily
on a twin north-south line running from Thailand: one main branch runs
via Tana Mcerah to Singapore. and the other runs down the west coast via
Taiping and Scremban to Singapore. There are various small branch lines
connecting to rubber nand tin-producing areas. There is a well-devolopod
road system totalling 17,000 km, of which 12,600 km are bituminous
metalled. Coastal sea traffic is also of importance. International airport
facilities are provided at Kuala Lumpur, and the country has domestic air
services and landing strips.

The Malay States have modest resources of low-grade coal and these
have been mined on a small scale. There hay also been a long history of coal
mining on a modest scale in Sarawak where recent investigations have
indicated probable reserves of 50 million tons of coking coal at Silantek.
Oil has not been found in the Malay States. Production has been in progross
in Sarawak, however, since the late 19208 but is declining and was only
around 50,000 tons/anmum in 1967. A refinery in Lutong used imported
erude oil and has a capacity of 3.15 million tonsjannum. Electricity gen-
eration amounted to 2,522 million kWh.

The country has important deposits of tin ores and bauxite and small
resources of copper. Wolfram, columbite, gold, iron ore and some uranium-
bearing deposits are also known.
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Banxite diposits of the lateritic type ocenr in the Malay States, Sabah
ad Sarawak. Data on the loeation ol these doposits, their guality and extent
of resorves are given in table 85,

Table 55

DATA 0N BAUXITY: RESLRVES IN Manay <A

Latomated  rexerves
Production 1957
flonsy ’l"fiflll Proved
imillion teme

Cumposdion

Valay States

Ramuwna Bauxite Ltd K44, 80

Telok Ramnma, Johore A2 567 ALOS 385,574

dohore Mining and Stovedaring: Co.

Pengarnng, Johore S O80 ALG, SO 40 10

Qecurrences also in;

Nelangor -
Pahang tiond yuality —
Trongganu -
Sarawak
Mungu Belian, Sematan 96, AlLQ, 5
Bukit Berong 47 - 520, ALO,
Nabak
Kaibu Medmum quality
Darvel Bay Tuferior to

Kaibu (higher
Fe content)

The data on these reserves should be treated with some caution sinee
the oxtent of geological surveying has been limited, 1t soems highly probable
that with systematic exploration and the use of mproved  beneficiation
methods the total reserves may prove to be considerably higher. At present
there are no faeilities for almmina production in Maloysia, but discussions
are taking place between the Malaysian Government and Alean Malayvan
Aluminium Ltd. which owns Johore Mining and Stevedoring Co. Ltd, on
tie possibility of doveloping alumina facilitics in conjunction with an al-
tinium smelter,

The country also has a semi-fabricating company, Aican  Malayan
Ahmininm Ltd, loeated at Petaling Jaya, Selangor, which operates a hot
and cold rolling mill that prodnces sheet and strip. including corrugated
roofing sheet. A plant for ahnminium cables, Malayan Cables Ltd, is planned
to be built nearby. The Alean plant has a nowminal capacity of 3,000 tous/
annum. The proposed erection of an aluminium  cable plant by Oregon
Industries Far Bast Ltd has been announced, mvolving an investinent of
Malayan $10 million.
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Data on bauxite production and export<. and imports of alimininm
ingot and semi-fabricated products are given in tubie 86,

Table N6
AT NIV B RODUCTION AND FNTORTS, AND IMEe s G ALUNMENTL AL INaQor
AN D SEMEPABRICATED PRODUCTS Mg vy sia

( Thousawd te,. -}

150 a I Ik 16, 146X
Bauxite prodaction .. . W70 HUERE 0330 Ml Y9
Bauxite- exports ... .. BT TN 1] N300 1od7n K52
Alminhan ingot  noporcts 0 1.3 w5 L6 | .
Semi-fabricated produets imports Py 3.3 Ja !

4 Excludes production tromy Sarawak,
Copper

At present there 1 no production of capper ores in Malaysia, although
sone copper 1 recovered as a bv-product of tin smelting, mainly at the
Sungei Lembing niine in Penang State, T the carly FH0= capper-containing
ores were found on the casxtern slope of Mount Kinabuln dwring a CUnited
Nations Geochentical survey in the Labnk Vallev of Sabah State. A pros.
pecting licenee was issued by the State Government to the Japanese Overseas
Mineral Resowrees Development Co. Ltd. in which the Japanese Governiment
has a financial holding. Drilling commenced i July 1968 and is continuing,
and reserves are estimated to total over SSO wmillion tons of ore containing
0.63 per cent copper. The campany is going chead with plans to develop
a wine; a mining lease has been drawn up covering $.900 acres and a copper
concentrates plant is planned with an outpnt of 45,000 tonsann.

There is no copper semi-fabricating industry in Malavsia. Tmports of
seini-fabricated  products. however, ave estimated to amount to abo .
2,000 tons/vear.

Tin

Malaysia is a major producer of tin. accounting for over 40 per cent
of the world outpnt. At the end of 1967 there were over 1000 mining sites.
Figures of ore reserves need ta be treated with caution, however, sinee they
can be wrongly inteipreted. Estimates have been made of 1.2 million tons
(metal) total reserves, of which 0.6 million tons (metal) are considered proved.
At current production levels of over 70,000 tons/annum. this would imply
the exhaustion of proved reserves in under ten yeurs, It seems extremely
unlikely that these estimates represent the actual extent of the reserves.
and they must be regarded as data obtained to <upport farward commereial
planning. A further potentiad inerease in available reserves is indicated by
the discovery of ore in new areas. and the likely existence of offshore de-
posits. Approval has been given m principle to three foroign companies to
axplore for tin deposits in the offshore areas. The companies are Conzine
Rio-Tinto Ltd. N. V. Billiton and Occan Mining Co. Ltd.
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The production of tin in Malaysia has inereased quite substantially
over the past decade; the data are given in table 87, The pattern of mining
operations has been influenced by complex economic factors, meluding the
mternational selling prices of tin and cost factors associated with variows
methods of mining, particularly those that operate on the economic margin
at a given level of tin prices. These factors were particularly  significant
during the period of high prices in 1965. Over recent vears therve bas been
an inerease in the use of gravel pumps, which require only a small capital
investment and can be used on deposits too small for dredging operations.
The ore of these pumnps reflects an opening up of some marginal mines under
the stimulus of high prices. Most of the ores mined are alluvial deposits.
The largest mine employing underground mining of primary deposits is the
Sungei Lembing mine (Penang State) which produces 200,000 -- 250,000 tons/
annum of ore having approximately 1.5 per cent tin content. The deposits
at Kaki Bukit are mined by a technique known as “cave mining” since they
occur in subterrancan limestone caves. Data on changes in the proportions
of tin output b, the various methods of tin mining used in Malaysia over the
period 1960— 1967 are given in table 88,

Tabhle 87

l’RT)Dl‘(‘Tl(‘N, CONSUMPTION AND TRADE IN TIN ORE, CONCENTRATES
AND PRIMARY METAL — MALAYSIA

( Thousand tons)

1959 1965 19646 1967 1368 1969

Tin-in-concentrates-- produetion . .. . ., LEN | 64.7 70.0 3.3 6.3 733

Tin ore and concentrates—imports . 8.7 7.2 0.6 2.2 13.7 .

Primary tin--production ............ 46.5 73.6 7.2 T8 BGO O a7,

Pritnary tin--exports ............... 45.4 746 720 47 B74 509

Primary tin—consmnption .......... 0.1 0.04 006  0.09 010
Table 88

CHANGES IN PROPORTIONS OF TIN OUTPUT BY VARIOUS MINING METHODS — MALAYSIA
1960 — 1967

1960 1967

Mining method No. of Production of Mo, of Production of

mine unils  Sn coneenlrales  mine unils  Sn concentrates

(thousand tons) (thousand tons)
Dredging . ................... 69 28.5 66 24.2
Gravel pumps ............ e 470 18.1 960 40.7
Hydraulies . ... e e e 11 1.2 2 0.2
Open-cast mining ............. 3 0.9 6 2.3
Underground mining .......... 20 2.3 25 2.0

Dulang washing, panning and .. .

other small workings ...... .. 1.8 13 3.9
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Beneticiation s carvied ont in o variety of wavs depending upon the
characteristics of the deposit being worked. Preliminary treatment is nsually
done near the site of mining operations, with further processing by washing.
concentration  tables, magnetic separators  and  allied  facthtios being
undertaken at plants serving a mumber of mines. After smneh trextment the
concentrates produced are of high quality (np to 75 per cent tin) and are
ready for further processing at the smelters.

The  capacity  of Malavsian smolters i+ estimated 1o be around
120,000 tons/annum, althongh actual output is smaller. The largest plant
is that of Easterm Smelting Co. at Penang with o capacity of over
60,000 tons/annum. In addition to concentrates from Malavsian plants
concentrates from Burma. Laos and the United Republic of Tanzania are
also processed. The Straits Trading Co. operates a plant at Butterworth.
Penang State, and also oue in Singapore: it alio processes coneentrates from
Indonesia. The third plant is that of Oriental Tin Smelters at Port Swetten-
ham, which commenced operations in 1964 and processes concentrates mainly
from the areas of Perak and Kuala Lumpur. The plant is owned jointly by
Malayan National Investment and Ishihara Sangio Kasha K. K. of Japau.
Most of the mines and concentratos plants and the two main smelters are
owned by toreign companies. A sccondary metal refinery on Penang handles
tin, lead and zine and produces refined tin and lead alloys. inchndiug solders.

Palistan

Pakistan obtained independence in 1947 and proclaimed itself & republic
in 1956, It has a population of 107 million (1963 estimate), a total area of
936,720 kin®, and is divided geographically into two purts. West Pakisian
and East Pakistan. The two parts have a coummon frontier and are separated
by India. The westem frontier of West Pakistan is with [ran and the north-
west frontier borders Afghanistan. East Pakistan has an {rregular, indented
frontier. Except for a short boundary with Burma in the south, it is entirely
surrounded on the landward side by India. Both West and Kast Pakistan
have important coastlines with a number of ports, of which Karvachi and
Chittagong are the major ones. The climate is imainly subtropical, approaching
tropical in the south, with the annual monsoon season providing heavy
rainfall. The geography of the country is dominated by iroad flat valleys
through which flow complex river systems associated with the Indus and its
tributaries in West Pakistan and the Ganges in last Pakistan. In tho West,
towards the west and north-west border, the country is 500 m or more in
clovation, with ridges rising to as wmuch as 2,000 m in heicht.

The country has a road network and al:o 17,300 k:a of railway, of which
75 per cent is in West Pakistan. In East Palistan the river system is pacticn-
larly important as a means of transport.

The country is highly dependent on imported fuel; coal is imported
from India and oil from Iran. Domestic production of coal in 1966 amounted
to 1.2 million tons, and of oil to 508,000 tons. Total power generated in 1966




PART 1L SURVEY OF COMPLRATUMENTE M, G0N 11 oD AN /0N 1o

was 3,903 nntlion kKWhe of which 1758 million KWh were Do, hydroeleetr,
stations.

AHaminium

Bauxite deposits totalimg approxinmately 15 nilion tons are hnown o
exist and are spread over various parts of West Pakistan, Thev are fomud
at the following locations: Ziarat (Guaettr), Sargodha and Mivanwali, Camphell-
poro and thoe Margali Hills (Rawalpindi), Abbottabad. Rezick Hazara (Pe<ha.
war), Lakhra (Hyderabad), Muzaffarabad and Kotli Telsil (v hnir), These
deposits are not of high quality. the composition varvime from "o 0.6
por cent ALOg, 12232 per cent Si0),, 3 36.9 per cent Fe,0, and 1.7 25
per cent TiO,. Most of the bauxite deposits contain not more than 45 perent
ALOQy. There is no mining of bauxite or alaninium production. but the count ry
does participato in the [ranian smelfer projoct. Nuch ahaminium as < used
domestically is provided by smports, mainly from Canauda and he Unitea
States.

A modest semi-fabricating imdustry exists in Pakistan. A volling mill in
Karachi, operated by Pakistan Aluminium and Industrinl Works Ltd, has
a capacity of 600 tons. and a rolling mill ix also operatia by Pakitan Meial
Industries producing sheet (including corrugated sheet) and toil: it also
produces copper and brass sheet. Its capacity for almminium sheet is belioved
to be 60O tons/amum. Facilitios for producing extruded sections are available
at the works of Kruddson Ltd. Facilities for producing stvanded aluminium
cables are provided by Pakistan Cables Ltd (ssociated with Britich Iisoliod
Callender’s Cables Ltd).

The import of aluminium ingot inro Pakistan duemne 6 wae 5802 fon.
senti-fabricatod ahuvuiminm imports amounted 1o 1427 ton

(‘opper

There is no mining of copper ores in Pakistan bt deposits of the ore
are known. The main ore body considered 1o hay e possible commereial
significance is the Bondagen depoxit (near Chagai) and it iz currently betny
surveyed. A preliminary survey in 1961 idicated the poesens e ol come ore
near Fort Sandeman with as high as 10 por cont copper content bt there
are no estimates of veserves, The shortage of water in this area preseats prob.
lems for its exploitation, ard it is remote from the nearest raily ay Iime Coppor
ore deposits are also known to occur in the mountains near Pass-Koh in the
north of West Pakistan near the Afchanistan border. The area generally
has been poorly surveyvod.

Domestic requircments ave met by imports of copper ingot. Semi-
fabricating facilitics are provided by several sl plhant< maimly ~nwaned
m and around Karachi, The main consumption is ol wire for cables, Copper
consumption s estimated to be about 3000 5000 ton ‘wamn,

Lead and zine

Lead-zine orves are known to exist in the Ushn Biver vallev in Swat,
and also in the Chagai arca. Worked-ont lead mines are located in Ralat
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provinee. In Swat. near Peshawar, small veins of lead ore are mined in the
summer seasorir, snee the area is not readily aceessible in winter, with
100 300 tons/annnm of ore heing extracted. M known deposits are small.
of the vein type: they are located in the remoter monntainons regions and are
poorly surveved. Some attention is now being giverc to mproving coneen-
tration techniques for the deposits currently explorted. There 15 no mdustry
envaged morefining lead and zine ores. Consumption of zine (1H68) was estim-
ated ag 18.000 tons, mamly for galvanizing steel. and consumption of lead
(1968) 13 believed to have been approximately 6,000 tons, mainly for batteries,

Tin
There are no deposits of tin known in Pakistan and domestic consumiption
v very small.
The Philippines

The Republic of the Philippines. whiclt beeame independent in 1946,
consists of an archipelago containmg more than 7,000 islands, of which the
largest are Luzon and Mindanao. The country lies to the east of Viet-Nam
and to the north of Indonesia. Tt has a population of 56 million (1969 estimate),
which s concentrated primarily in the main islands. The Philippines is a
mountainous count: - with more than 75 per cent of its arca of 300,000 km?
covered by mountains; it is dissccted by deep gorges and high plateaux, with
rapidly flowing rivers supplied by abundant rain, which varies from heavy in
the monsoon seasgon to light to moderate. The rivers provide a potential for
the further development of hydroelectric power generation.

The country has a railway network on the island of Luzon amounting
to 1.167 km. The main islands have a well-developed road network totalling
53,800 km. As would be expected from the country’s geography, coastwise
and international slupping is of great importanee to the oconomy. The main
port is Manila, which handles 90 per cent of the imports; it is also the site
of an international airport. Airstrips are also provided on a number of the
islands.

Power generation in 1966 amounted to 5,567 wmillion kWh, of which
1,479 million kWh were generated by hydroelectrie stations. Coal is mined
on C'ebu, mainly from government-owned mines, and production is believed
to be in the range of 100,000—200,000 tons/annum. The country has no
resources of crude oil but has a refinery which produced 5.15 willion tons in
1966 and imported 1.74 million tons of refined products. The Republic has
important reserves of copper ores and produces small amounts of mercury,
gilver, rmolybdenum, gold and cadmium.

Aluminium

Lateriiic deposits are widely found in the Philippines, the lateritic mantle
varying from 1—17 m, with an average thiciness of 8 m. Although there
are small local areas in which the Al,O, rontent is as high as 58.8 per cent,
most of the deposits are low in alumina and high in iron. On Nonoc Island
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the AV content ranges from 166220 per ecent with 388 43 per eent
Feoand 4% 2.7 per cent Ni0,. On Bueas Grand Islind there are small
amounts of high aluming ores (408 per cent ALOY). with the rest mainly low
alumina, 224 per cent ALO,, 425 per cent Feoand 2.6 per cent Ni0,, The
total of these aluminous ores aiounts to about 216 million tons (dry weight),
of which only about 10 million tons are high aluminons ores of appreximately
40 per cent ALOy content. The Philippines Bureau ol Mines is condueting |
research with a view to developing a inoditied version of the Pederson process
ax a possible cconomical method of utilizing these ores,

The country has an established semi-fabricating industry. The two ajor
plants are those of Revnolds Philippines Inc.. which has a capacity of
5000 tons/annuin of sheet and 2500 tons of extrusions, and Hooven Ine.
( Philippines), which has a capacity of 2,500 tons/fannum of extrusions, with
a sheet mill of 5,500 tons/annum planned. Both companies plan to increase
their capacity substantially in the near future. A third company. Jalwindor
Manufacturers Inc., plans to build an extrusion plant at Quezon City with
technical assistance from Comaleo Industries Pty. Ltd of Australia.

Not all of the country’s requirements are met by these plants. and semi-
fabricated products are imported, mainly from Hong Kong and the United
States, in addition to aluminium ingot. Data on these imports arc summarized
in table 89,

Table 89
IMPORTS OF ALUMINIUM INGOT AND SEMI-FABRICATED PRODUCTS INTO THE PHILIPPIN K8
(Tons)
1965 1966 1967 1968
Aluminium ingot .............. 4,263 5,904 7,900 9,887
sSemi-fabricated produots ...... 1,118 1,482 1,475 2,031

A project for the erection of an aluminium reduction plant is at an
advanced stage. This project, which is expected to save more than $20 million
per year in imports, will be based on alumina imported from Australia, and
will utilize the very considerable hydroelectric potential of the Maria Cristina
station in Illi;an City (Mindanao). The total investment i- cxpected to
amount to 150 million pesos, and the financial participation proposed is
40 per cent Republic Flour Mills Inc., 40 per cent Reynolds Philippines Inc.,
7 per cent Hooven (Philippines) Inc. and 13 per cent financial institutions
or the investing public.

C'opper

There are considerable reserves of copper ores in the Philippines, estimated
to amount in all to 383 million tons with an average content of 0.86 per cent
copper but a range of from 0.60 per cent to 10 per cent. The largest reserves
are the Toledo deposits on Cebu, totalling 150 million tons averaging 0.74
per cent copper; the Sipalay deposits on Negros Occidental, amounting to
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73 million tons and averaging 082 per cent copper: and 40 nullion tons at
Nevada on Santo Toma Island. averaging 0.75 per eent cpper. Silver and
gold are also found i small amounts in a number of these ore bodies, and the
deposit on Nonoe Island also contains nickel.

There are no smelting facilities in the Philippines, but there are plants
tor the production of concentrates, which are shipped 1o virtually ouly two
buyers. Japan (73 per cent) and the United States (27 per ceuid Data on
nnizie production of ore and exports of concentrates are contained in table 90.
The ores mined are porphyritic with some sulphide ores.  Keonomically
recoverable amounts of silver and gold are contained in some of the deposits.

Table 90
MINE PRODUCTION OF COPPER ORE AND EXPORT OF COPPER CONCENTRATES - PHILIPPINES

{ Thousand tans)

1959 1566 1966 1967 1964 196y
Mine production ............. 4.5 62.7 3.8 86.2 110.3 131.4
Export of concontrates ....... ce 82.7 73.8 85.8 106.4

Expansion of output is still proceeding and a number of new mines and
facilities are in the course of development or coming into production. Data
on ore reserves, output from the principal mines and plans for expansion are
given in table 91.

Table 91

LOCATION AND CHARACTERISTICS OF ORE RESERVES. MINE OUTPUT (1968)
AND EXPANSION PLANS OF THE PRINCIPAL COPPER MINES IN THE PHILIPPINES

Reported Copper Output Krpansion
' mpany Location reserves content 1965 plans
(million tons) (per cent) (lons) ftons)
Atlas Consolidated Toledo, Cebu Is. 177.20 0.74 42,218 53,000 (1471)
Mining and Develop- )
ment Corporation
Copper Belt Mining Co. Lobo, Batangas 0.18 2.16 184 35,000 (1970
Lepanto Consoclidated Mankayon, 6.30 3.07 26,0056 31,500 (1971)
Miniug Co. Luszon
Marcopper Mining Co. Labo, Santa Cruz  51.70 0.85 ~ 30,000 (1970)
Marindique Miniug and Bagacay, 2.80 .30 7847
Industrial Corp. Samar Is.
Sipalay, 81.30 0.81 15,415 35,000 (1971)
Negros Is.
Philex Mining Corp. Nevada, 40.30 0.75 9,084

Santa Toma [s.
'l uba, Benguet 0.13 0.80 90 16,000
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Other mming projects o the comse of planning and deselopmont e
Bilack Monntam. Snrigas Consolidated (Mahavav), Namar Miing Co. Ine
(Hope), Ttogon-Snyx-Bonong, Manila Mining (Mashate) . Philey ‘Mindanaoy,
White Fagle (Lobo), Acoje (Barlo) and 1sland Mines,

Atlas Consolidated has a coneentvates” plant on Cebu Island . whic by ale
processex ore from Lepanto Consolidated. Maveopper Mining Co. has a leachie
plant virtnally complete for handling ore from Labo, and coneent rates’ plants
process the ore mined at the Bagaeay and Sipalay deposits of Marindique
Mining and Indunstrial Corporation. The latter company has entered into a
ten-year contract with Nippon: Mining Co. for the latter to buy the entire
ontput.

A project has been put forward by Marindique Mining and Induostrial
Corporation to extablish a copper smelter with a capacity of 30.000 tons/annmmnn
of ingots. wirebars and rods. The present internal market of the Philippines

‘about 11500 tans in 1967 —will absorh only part of the ontput. It is intended
to export the surplus in the form of wirchers to other conntries in South-East
Asia and to the United States. There are regervations in some quarters on the
advisability of this project becanse of the possible low return on o high capital
investment, freight costs of the finished product. and possible effect on the
Japaneso market for concentrates.

Lead

The only mine producing lead is that of Paracale Gumuas Mines. Benguet,
where lead is a hy-product of the company’s gold-mining operations, which
in 1967 amounted to only 89 tons of lead. Reserves of galena in the Philippines
oceur in the provinces of Camarines Norte and Batangas, but these total only
656,208 tons with an average of 0.96 per cent lead. representing 6.325 tons of
lead in all.

Lead and lead products are imported for domestic use; imports totalled
6,369 tons in 1968 and were mainly lead sheet and pipes, battery grids and
litharge. Projected future demand envisages an expansion of lead require-
ments to nearly 21.000 tons in 1974,

Zine

Zinc occurs in association with other metals in the Philippines. The
largest zinc deposit is that at Hinabangan where it ocenrs in combination
with copper of the Bagacay mine, whose reserves are estimated to amount
to 3 million tons with a zine content of 5.6 per cent. Somo zine ores are also
produced as a by-product of gold mining at Benguet where roserves are
estimated at 0.13 nillion tons with 10.1 per cent zine content. T'wo mines,
one at Paiganiban and one at Paracale (Camarines Norte), closed down in
1956. The known deposits in Mountain Province and Camarines Norte are
not considered sufficient to warrant mvestment in a zine mine.

Data on zine ore production and imports of refined zine are summarii-d
in table 92
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Table 4}
PRODUCTION OF 2INC ORES AND IMPORTS OF REFINED Z2INC PHILICPINES

{ Thonusand tons)

196 1943 1966 1967 1964
Mune produetion .00 . 20 21 1.1 1.5 1.5
Imports of retined zone 00 0.3 15.9 16.6 181 21.6

The main nsers of zine are six galvanizing plants. and a 50 per cont
merease i zine consumption iz anticipated over the five vears 1969~ 1074,

Tin

There are no reports of tin deposits in the Philippines. Donestie FOGUICe-
ments for tin, mainly for solders ete.. are met by imports. which amounted
to 620 tonx in 1968,

Ninga pore

The Republic of Singapore comprises the island of Simgapore and adjacent
small islands at the southem tip of the Malay Peninsula, with a land area
of 534 km?, Singapore hias the same tropical monsoon climate of the peninsula
generally. Its population of 1.9 million (1968 cstimate) forms a compact, dense-
ly populated community that has traditionally ocenpied a strong position
in the entrepat trade of South-East Asia. Since achieving independence, Singa-
pore has been rapidly expanding the mannfacturing sector of its cconomy.,
and a large number of new factories have been ailt over the past five years,

Smgapore is well placed for communications, being couneeted  with
Malayria by a main railway line and a major international highway. It has
an in’ernational airport and one of the best port facilities in South-East Asia,
including a large dry-dock. Eleetricity power generation in 1966 amounted
to 1,236 million kWh. based on imported fucls. It has a rofinery with an
outpmit of 8.15 million tons {1968).

Aluminium

The country las no domestie bauxite resources and is badly placed for
gencrating the large quantities of cheap power needed by an aluminium
reduction plant. Tt possesses a rollimg mill and extrusion pross run by Pioneer
Aluminium Ltd. which is a subsidiary of American Metal Climax Ine. Part of
the output is consumed by the assoeiated Kawncer Company’s building-
products plant. which is also in Singapore. Estinated output is approximately
2.000 tons/amnnm.

Copper, lead and zine

There are no known ore deposits and no sinclters for these metals nor
v there production of semi-fabricated produets,
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Tin
The vefinery of the Straits Trading Co. Ltd is located i Palan Braau
and has an estinated ontpnt of 35000 tons/annum of vetined ti it wtilizes
concentrates imported mainly from Malavsia. bt also from Indonesia and
Burma,
Thatlund

The Kingdom of Thailand torms part of the ndo-China peninsula. Tt
has o loug coastline on the gulf of Siam. aud a southeru frontier with Malaysia
ou the Malay peninsala. It also has a long boundary to the west and north-
west with Burna, to the northeeast and east with Laos and to the sonth-caxt
its neighbour is the Khimer Republie. Thailand has an extensive river network
providing the drainage pattern for the low-lyving plains which occupy more
than half of the country. The rest of the land area consists of hills and higher
ground, some of which 1ise to over LO00 m. with the total area heing
514,000 kin?,

The country lies in the South-East Asia monsoon belt and has threo
main scasons: a warm, dry winter. a hot, dry intermediate seasou and a
hot, rainy summer scason that lasts for at least six months of the year. The
extensive river network is af mportance to the agricultural economy and also
as a means of transport. The population of 32.7 million (1968 esthmate) tends
to be eoucentrated along the mam river basins of the Mekong and its tribu-
taries in the central and eastern pairts of the coimtry and the Ping, Wang,
Nan and Yom rivers i the wvest, which unite as they flow south to become
tho Chao Phraya. There are also several lakes, the largest of which is the
Nong Lshan in eastern Thailand.

Railways and rivers are of major importance im providmg nieans of
transport. The node of the railway svstemn is Bangkok, which has lines con-
necting with Chiang Mai in the north, Tak (Rahaeng) in the north-west,
Nong Khai in the north-cast, Ubol in the east, with lines to Phuom Penh
(in the Khmer Republic) to the south-cast, and south to Malaysia. The total
route covers 3,765 km. International airline connexions are provided at
Bangkok airport. The road systew totals 9,900 km of which 5,700 kin are
concrete or asphalt surfaced.

The country has modest rescrves of brown coal and lignite in several
different areas. At present lignite is being mined at Mae Mo and Krabi, which
possess reserves totalling 120 million and 100 million tons respeciively.
Production from these two mines in 1068 totalled 305,336 tons. The output
of electricity in 1965 amounted to 1,816 million kWh, of which approximately
one quarter was generated by hydroclectric stations.

Aluminium

Deposits of lateritic bauxite, containing up to 60 per cent Al,O,, have
been reported, but little information has been published on their location
and occurrence.

The country has a small semi-fahwicating industry. One fabricating
plant, Alean Thai Co. Ltd, is jointly owned by Alean Alumimum Ltd and
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e Thai company, P. Piya Co. Lt The plant has capacity for approxinately
1.OOO tons/annum of aliminium extrusions. Thai Metal Works Co. Ltd is
jointly owned by Thai interests and Kaiser Ahuminnm and Chemieal Cor-
poration (United States). The plant has rolting-mill facilities, with an outpnt
that hras been estimated at 1000 tons/annum by one sonrce and 1.800 tons/
annum by another. It also produces ahuminihnn hollowware and other finished
products. Faetlities for the production of alumiv am eables is provided by
Siamn Klectrie Indnstries, which is owned 60 per cent by Thai interests and
40 per eent by Japanese participants. Capacity has been estimated at
1,800 tons/annum.

Statistics of imports of ingot and semi-fabricated products are given
in table 93. There are no data on actual scwmi-fabricated produetion,

Table 53

IMPORTS OF ALUMINIUM INGUGT AND SEMI-FABR CATED PRODUCTS INTO THAILAND

{ Thousand tons)

1963 1964 1967 1968
Alaminium ingot .......... .. .. 1.8 3.9
Semi-fabricated produets, ... .. 3.3 29 - e
of which foil .......... ..... 1.0 1.0

£ pper

In 1966, large porphyritic deposits were found in the province of Loei.
ir: the north-east of Thailand. At present these deposits are being further
exploved. The initial survey indicated ore reserves amounting to 70 million
ton- with an average copper content of 0.7 per cent. Imports of semi-fabricated
copper are estimated to amount to aboit 400 tons per year. There is a project
for 1 cable plant to be built by Phelps Dodge Copper Corporation in con.
juncte o with Thai interests. A small plant, Thai Metal Works Chong Nonori,
produ o5 sheet and extrusions, and Thai Yasaki Electric Wire Co., Bangkok,
draws wire and produces the smaller sizes of cable.

Lead and zine

V.oad ores have been found at Kanchanaburi, Loei, Petchabun and
Chianiz Mai. Ore resorves at Kanchanaburi have been estimated at
140.000 tons, with 10—15 per cent lead contont, and are being worked.
More recently, a zine deposit has been located at the Mae Sod in Tak prov-
inee in the north, which hag estimated ore reserves of 3.2 million tons with
an average of 35 per cent zine and some lead, but the deposit is not being
worked,

Table M4 gives the statisties of production and exports of lead ore.
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Table 94
PRODUCTION AND EXFORTS OF “15AD ORE Tratasn
(Thousand tons)

1965 1966 1967 Jaus 19449
Mine production ... . . 12.2 14.9 8.2 6.5 4.2
lixports of lead ore . ... .. 11.9 12.9 9.9 6.8

The Netherlands is a major market for lead ores from Thailand.
Tin

Thailand is one of the major tin-produeing countries, and tin is of
major importance to the cconomy as a source of export earnings. The main
tin deposits are found in the southern part of Thailand, but some arc located
in the north, west and ecntral arcas of the country. Primary tin deposits
aro usually found in association with tungsten o, ;, e, g at Pilok in
Kanchanaburi and at Mae Sariang in Mae Hong Son. These deposits vary
widely in nature and size, but none have been studied or explored in detail.
Production from primary tin deposits accounts for less than 10 per cent
of the total tin production. Tl.e main known reserves are the gecondary tin
deposits —alluvial or placer —that are mainly located in southern Thailand.
Production of tin concentrates in 1968 in the south amounted to 90.9 per
cent of all output, with 7.3 per cent from the eentral area and 1.8 per cent
from the north. There were 712 mining sites being operated in 1967, including
22 dredge mines.

A recent review of potential tin-bearing areas in Thailand identified
the main existing and potential areas for tin mining. In the north of the
country a number of mines are in operation around Wiang Pa Pao in Chiang
Rai province and at (hae Son in Lumpang provinee, which lie within the
Tern Triassi granito range of hills where further exploration is in progress,
Also in the north the Doi Intanon hills provide a further producing arca
which is growing in imvortance, mainly based at Somerng in Chiang olai
province. A rich tin placer ground at Hang Dong has been discovercd and
is being mined. Now tin prospects have been discovered at Chom Tong,
south-west of Chiang Mai proper. To the west of the Toern range lies the small
Mac Lawma range of cretaceous granitic hills in which eluvial and vein-type
tin dcposits occur and tungsten is also found. The remoteness of the area
from the main transport routes has retarded its exploitation.

The Tenasserim range further south contains productive deposits in
many places, especially at Pilok, Song Khwae, Bong Ti and Lum Sai in
Kanchanaburi province and Chom Bueong in Rat Buri province. The Thap
Sakae range on the Burmese border is believed to have potential. The
triassic granitic range of south-east Thailand contains tin deposits, and
particularly around the coastal area of Rayong further deposits are an-
ticipated subjeet to detailed prospecting.

In the main southern producing arca the Ranong range I8 very
productive and has considerable potential. The main mining centre is Pak
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Song. The Takn Pa-Phangnga and Phuket ranges contain placer grounds
terminating in Phuket island on the west coast. and these are being worked
hoth onshore and offshore by dredge and gravel pumps. Small amounts of
columbite and tantalite are found in association with the tin. On the opposite
side of the country the izlands of Kam Phangan and Kan Samal contain
tin deposits. and also wolfram. which are being worked. These have not
heen fully explored but are considered to contain significant deposits as
well as to have potential for offshore operations.

South of these ixlands and on the mainland lie the Surat Thani and
Nakhon 8i Thanimuarat ranges where there is a small amount of tin-mining
activity. Continuing southwards the next tin-bearing area lies in the Thung-
Song-Trang- Padang Besa granite range, which has been worked on a small
seale for the tin and wolfram deposits it containg. The remaining four centres
lie south-eastwards towards the Malayan border. They are the Songkhla
range whieh contains placers and hydrothermal vein deposits that have not
heen developed; the Lam Paya-Pinyok-Betong ranze which contains ehivial
and vein deposits and is worked mainly around Tam Talu and Pinyok; the
Yala range which has only been explored to a limited extent but contains
tin deposits; and the triassic Narathiwat range which contains sporadic tin
occurrences and has not been seriously developed.

As casily accessible and high-grade tin deposits are rapidly exhausted
on the one hand, and, on the other, ag the price of tin on the “futures”
market tends to fall under the influence of world market demands, the tin
industry will tend to depend increasingly upon offshore dredging, which
has the potential of being operated at relatively lower cost. Total rescrves
of tin are estimated to be 1 million tons of tin metal; these are considered
cnough to support the present level of production for at least twenty years,
independent ot any offshore dredging and new deposits that may be revealed
by further prospecting.

Mining is undertaken b; many small enterprises, but the major part
of production is in the hands of a relatively small number of corapanies that
have facilities for producing tin concentrates from the ore mined. Smelting
of the eoncentrates is mainly carried out by Thailand Smelting and Refining
('o. Ltd on Phuket Island, with an output eapacity of around 30,000 tons/
annum; this plant ean handle the entire output from tin mines in Thailand.

Data on the production and exports of tin coneentrates and metal,
as well as on domestic consumption, are given in table 95.

Table 95
PRODUCTION, CONSUMPTION AND EXPORTS OF TIN CONCENTRATES AND METAL— THAILAND
{ Thousand. tons)

B 1959 o ’1965 o 1966 M;_‘J.‘M?‘r— ”“41968 o 1969" B
Tin econcontrates —production ...  9.50 19.00 2260 22,50  23.60 21.20
Tin concentrates —exports ... ... 10.10 10.80 0.45 0.03 - ces
Primary tin— production ....... - 5.50 17.00 26.50 24.40 22.40
Primary tin—exports .......... - 4.90 17.30 26.60 23.50

Primary tin—consumption ..... 0.06 0.10 0.12 0.12 0.15 0.16
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Wesr Asin
(C'yprus

Cyvprus is an sland m the Bastern Mediterranean to the south of Turkey
and to the west of Lebanon. It has a population of 636.000 (1969 estimate)
imhabitants, mainly of Greek and Turkish origin. The total land area amounts
to 9,251 k2 The climate is characteristically Mediterrancan, and the conntry
has a mountainous interior rising to over 2.000 m. The road system totals
1200 kne, of wheeh 200 km are asphalted. There are no railways in the
country. ‘There are rivers, although some are small and of wrregular flow,
There are sufficient perennial streams. however, to provide an important
hydroclectrie output. The main ports are Famagusta and Larnaca. Anport
facilities are provided at Nicosia which link with the mam European air-
lines.

There are no known fuel resources, but prospecting is being carried
out on the island and offshore for oil and natural gas. An oil refinery is to
be built at Larnaca at an estimated cost of £4 million. Electricity generation
in 1966 amounted to 399 million kWh, of which 349 million kWh were gen.-
crated by hydrocleetric gtations. The Moni power station is being appreciably
expanded at a cost of approximately £1" million. Minerals provide the corner-
stone of the cconomy, with asbestos, chromite, iron pyrites and copper ores
dominating. A survey was made in 1968 with United Nations assistance in
which some 75 lholes were drilled. and promising mineralization was found
in n number of these.

Aluminium

There are no known bauxite deposits nor is there a domestic aluminium
industry.

Copper

Total copper reserves are estimated at 170,000 tons, of which
90,000 tons are considered proved and probable. The copper content of
these deposits varies between 0.8 per cent and 1.4 per cent, although some
local ore bodies contain as much as 5— 6 per cent. The major centre of mining
is around Skouriotissa, where over 500,000 tons/fannum of ore from the
surface mine and over 150,000 tons/fannum from the Mavrouvouni under-
ground mine are produced. The Limni mine produces over 500,000 tons/
annum, and the Kalavasos underground mine over 150,000 tons/annum.
New deposits are being opened up at Lefkere and Apliki. The two main
companies operating are Cyprus Mines Corporation (Amorican) and Cyprus
Copper and Sulphur Company (British), with the Hellenic Mining Company
(Greek) being the smallest producer. Ore-concentration facilities cxist at
Xeros that process ores from the Skouriotissa mine, and at Limui, Mitsero-
Agrokipia and Kalavasos. A large now concentrator with an annual capacity
of 700,000 tons is be'ng built in the region of Tomasos. Data on mine pro-
duction and exports of copper in various forms are summarized in table 96.
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Table 496
PROGUCTION AND EXPORTS OF COPFER IN VARIOUS FORMS Y PRUS

{ Thousand tons}

150 1965 1966 1957 168 1969
Mine production .. 36.3 24.8 218 215 104 20.8
Expart of concentratos .., 35.7 196 20.0 18.0 20.0 20.6

Lead, zine and tin

There are no known deposits of ores of these metals and no domestic
industry based on them or their fabricated forms oxisty.

Iran

Iran borders on the Soviet Union and the Caspian Sea in the north:
its eastern noighbours are Afghanistan and Pakistan. To the south and
south-west are the Arabian Sea and Persian Gulf, and its western frontiors
are with Traq and Turkey. A major part of its populat.on of 26.7 million
(1968 estimate) live in the westorn part of the country. Much of the country,
whose arca totals 1.622 million km?, is semi-desert. Apart from a small area
at the north of the Persian Gulf, and a narrow zone along the coasts, the
country generally lies at an altitude of 500 —2,000 m, with mountain ridges
running in a north-west to south-easterly direction. The climate is sub-
tropical with strong continental influences producing dry, hot summers and
cold winters, which bring winds varying from moderate to strong. Rainfall
amownts to 20—50 em/annum, and the country generally has problems with
securing adequate water. There are a number of short, fast-flowing rivers,
some of which empty into swampy depressions that frequently dry up in
the smmmer. The only navigable viver is the Karun.

There are approximately 4,000 ki of vailways providing a through
route from the Soviet Union and the Caspian Sea to the Persian Gulf, with
& connexion with the Turkish railway system. Tho capital, Tchran, is con-
nected with the main towns of Abadan, Esfahan, Jolfa Khorramishar,
Masshad, Shiraz and Tabriz. Road trensport is a major factor in the com-
munications and transport system with Tehran as the hub. The road systom
consists of 34,000 km, of which approximately 10,000 km are asphalted.
The main jorts are Bandar Abbas, Bandar Shahpur and Khorramshahr an
the Arebian sea, Bandar-e Shah and Bandar-c Pahlavi on the (aspian Sea.
Internal air transport services provide a means of quick comimumication
within the country, and international airport facilities exist at Tehran.

The cauntry is a large producer of crude and refined oil and natural
gas: it also produces a useful amount of hard coal (195,000 tons in 1966).
The total electricity generation in 1968--1969 amomnted to an estimated
2,430 million kWh. The power distribution facilitios are unevenly developed
and the mines and ove-dressing plants {frequientty have to supplement the
supply systom with their own generating plants, or even provide all the
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generating capacity they require Private power generation acconnts for an
estimated additional 5—7 per cent.

The country  produces and exports aronnd 130000 tons i of
chromite, m addition to the non-ferrous ores mentioned below,

Ahominiom

NSeveral bauxite deposits have been located 1 the northern, central
and southere parts of the eomntry and are currently mder investigation,
The 1963 survey estimated that there were 7 million tons of commercial
ores and 16 millon tons of low-grade ores. The existence of new deposits
of diasporic bauxites and high-alumina clays was reported i 1968, Thero
i some doubt, however, as to the rveliability of the 1963 estimates, and no
commiercial deposits have heen proved.

The building is under way of an aluminium reduetion plant at Arik in
Central Iran wbich is schednled to be in production by 1972 The initial
capacity planned is 20,000 tons/annum, which can be readily expanded to
45,000 tons/annum as soon as the demand justifies this. The power will be
provided by hydroclectrie generation. using the resources of a nearby lake
and river. The scheme has been promoted under the auspices of the Regional
Co-operation for Developnient (RCD) organization and will be tinanced
756 per cent by Iranian interests. 5 per cent by Pakistan and the balance
by Reynold Metals C'ompany. Total investment is estimatod at $46 million.
It is hoped that eventually domestic consumption in Iran will account for
35,000 tons and Pakistan will take 10,000 tons.

In conjunction with this project, it was proposed to builkd a rolling
mill, extrusion and wiredrawing facilities, but at the moment of compiling
this study Pakistan had not given its firm acceptance to the offer of par-
ticipation. There is a small extrusion plant, Sherkat Sanaye Pars Va America,
which iy believed to have a capacity of about 500 tons/fannum. Iinports of
imgot aluminium in 1966 amounted to 308 tons and of senn-fabricated alu-
minmim to 288 tons.

Data on imports and exports of aluminiuwn in various forms aroe
summarized in table 97,

Table 97
IMPORTS AND EXPORTS OF ALUMINIG A IN VARIOI'S FORMS  IRAN
{Tone)

1966 — 1967 @ 1967 — 1963 ¥ 196% - juhy a

Ingot aluminium-- imports .. ...... ... ..., .. 5,423 3,092 4,970
Ingot aluminimm—exports ................. 2,030 165
Aluminium serap-—imports .............. ... 723 628 al3
Aluminium serap—exports ........ ... ..., . 100 1,087

Semi-fabrieated aluniinium--imports .. ... .. 2,707 1.801 3,527
Semi-fabricated aluminiuim -exports ........ 7 108 In
Aluminium manufactures-—-imports  ......... 10,828 13,841 17,711
Almuinium manufaetiures ~exports ..., ... .. 104 w7 125

@ The Iranian calendar year commences on 22 March,
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Copper

Copper ore deposits are known to exist in the north-west, cast and sonth
of the comtry. A deposit estimated to amount to 350 million tons of ore
containing 1.15 per cent copper has been discovered on Sar-Cheshnieh which
Branian Selection Trnst has begnn to develop with a view  to producing
52.000 tong/anmum of copper at an estimated cost ot 850 million. Copper
ore is being mined - guantity nt Mazra'ech. and there is a limited ontpnt
from Rashidabad and a number of smaller minex. A processing plant nt
Zandjan converts ore into matte, which is turned mto metal nt the Ganniabad
smelter (near Tehran), with an output of about 1000 tons per anmum. The
copper is converted into sheet and sections of copper and copper alloys.
The extrusion plant of Sherkat Sanaye Pars Vu Ameriea also produces copper
and copyper-alloy extrusions.

Table 98
ESTIMATES OF LEAD AND ZINC ORE RESERVES 1N Iiax (1965)
{ Thousand tons)

Mi Estimaled reserves Awmw mdal conlent
(and opersing company) i e - lead  zine
of importance)  proven  Probable Inferred  (per cen.) (ﬂer cent)
Angouran (Simiran) Smithsonite l
Corussite 4,250 3000 1000 100 300
Sphalerite
Galena
Kuchke (Simiran) Sphalerite | 5.000 4,000 o 05 10.5
Galena I
Shah kuh (Bama) Siithsonite
Cerussite
Sphalerite 500 1,000 con 60 28.0
Galena
Mehdiabad Smithsonito
Cerussite } 18,000 2.9 7.1
Mehdiabad Sphalerite |
Galena f 8,000 2.9 3.8
Ozbakuh (Maaden Lute} Galena 10 “es .o 12.0 2.0
Zahbad (Minak) Sphalerite
Galena 200 1,000 4.5 8.5
Ravange (Ravere) Galena
Cerussite 700 - v 6.0 -
Nakhlak (Iran Mining
and Metal) Galena 500 2,500 10.0 —_
Chah Sorb (Khuhestan) Galena 150 250 15.0 —
Nieband (Khuhestan) Sphalerite }
Galena 400 800 3.0 6.0
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Lead and zine

[ran has quite large resorves of lead and zine ores. Over 10 lead, 40 lead-
zine and 5 zine deposits are known: they are lacated in various parts of the
country ranging aver the north-west, cast, sonth-west and central regions.
Of these, 45 deposits are being worked enrrently. The data ou estimated
reserves for the larger deposits are summarized in table 98,

A number o the mines have ore-dressing facilitics. The lead ore is mainly
floated or hand-sorted, aud the oxidized zine ores are hand sorted and
calcined. Table 99 summarizes available information on the beneficiation
plants for lead and zine ores, ineluding estimates of annual capacity. Data
on outpirt of concentrates, which are all exported. and imports of refined
metal are given in table 100.

Table 99
CHARACTERISTICS OF BENEFICIATION PLANTS FOR LEAD AND ZINC ORES - [RAN

Mine Tupe of Plant ,m“fmm ,
Anguran Calcining e
Kuchk Flotation 135,000
Shah-kuh Flotation 24,000
Ozbak-Kuh Flotatiou 30,000
Zeh-Abad Flotation 3,000
Ravanj Flotation 105,000
Nakhlak Flotation 40,000
Chah-Rorlu Table, jig aud flotation 15,000
Neiband Flotation 15,000
Ardakan Flotation 15,000
Lakan Flotation 60,000
Total 525,000
Table 100
TXPORTS OF LEAD AND ZINC CONCENTRATEN AND IMPORTS OF REFINED METAL - [RAN
{ Tons)
1988 1467 8 1987 - [968 4 1968 - 1469 &
Zine conoontrates® —exports ... . ... 77,547 51.112 40,122
Refined gine ~imports ......... ... 1,031 3,777 3,765
Lead concentratest —exports . ... ... 44,935 36,177 47,485
Refined lead -tmports ............ © 2,742 3,905 3,619

28 The Tranian calendar yvear commences on 22 March,
b 40— 45 per cent zinc.
* 40— 50 per cent lead.

Most of the mining enterprises are privately awaned. some jointly with
toreign companies. A snll number of mines are state-owned, including the
Nakhlak and (thanat-Marvan nndertakings. Geological conditions indicate
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the probable existence of other deposits of lead-zine ores. and the possibihity
exists of appreciably expanding the output of existing mnines and of devel
oping new ones as part of the ndustrializntion of the comitiy

Tin
There are no known deposits of tinin the commtry and domestic con
sumption of tin i all forms s very samil.

Iray

There are no reports g0 far as can be ascertained of ocenrrences of non-
ferrous ore deposits in the country nor of xemi-fabrieating plants.

Jordan

The Kingdomn of Jordan lies between Saudi Arabia, Trag. the Syrian
Arab Repnblic and lsrael. with a small ontlet to the sea through the pot
of Aqaba on the Red Sea. Its population of 1.935.000 (1968 estimate) a2
unevenly distributed over an area of 97.700 km2. with most living in the
western half of the country, particularly in the larger eities of Amman,
Zarqa, Irbid and Nablus. Much of the country is desert or semi-desert. the
western half is fertile but suffers from soil erosion. and much of the castern
part is a limestone platean, broken up by arid steppe eountry. The climate
is subtropical with dry sumnmers and coatinental influenees. Rainfull is low,
and the streams are often seasenal and come into flood dwing the winter
rains. The main viver, the River Jordan, and its tributary. the Yannuk.
arce perennial and flow into the Dead Sea.

A railway line runs from Damasens in the Syrian Arab Republic via
Anman to Qatrana and terminates at Nagh Ashtar in the routh; an ex-
tension is planmed into Sandi Arabia. The road network with a:phalt surface
links the capital, Ainman. with the principal towns and the port of Agaba.
as well as with its neighbours. the Syrian Avab Republie and Traq. Tt totals
2,116 km. There is also a wide network of immetalled roads. Royal Jordan
Airlines operates scrvices from the international airport at Damascus. There
are no known domestic fuel resources, and oil prosi-ecting has so far prodused
negative results. Agriculture dominates the cconomy, with wheat, barley
and fruit as the main crops, imrigation is essential to any significant ex-
pansion in this sector.

Aluminium

There are no known bauxite or high-aluminous ore deposits in  the
country and no domestic aluminium semi-fabricating industry exists. Imports
of semi-fabricated products amount to onlv a few hundred tons per anam.

Copper
Copper sandstone deposits have been found in Uddi-el-Aravo near the
border with Isracl and are belioved to be an extension of the deposits in

Isracl. These have been estimated at 22 million tons of ore. containing an
average of 1.25 per cent copper.
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Exploitation of depo-o - at Wade Khooeshehel indieates 1the existenee of
4 mudbon tons, contanmung 067 a0 percent copper. These deposits were
considered 1o be ondy sccondary minerahization on the surfice . {hepe have
beens no reports continnnmg priacy mimeralization at depth Mancanese-
hearing copper deposit et Wadi Danen, IS0 kin southewest of Nuoman, have
been reported to be under investization. but no details have been published.
More vecently. the existence of whout 455 willion tons of white saned mixed
with copper ore. which corctiing 8 1o per cent capper. have been diseovered
- the Wadi Araba renons the mam deposits being near Kherbet Salomn
Oum. Omunad and Wiali K heila, These dc'pn.\‘its‘. are bemg evaluatod,

There is no scmu-fabricating industiy i the conn ry oand nnports of
copper in all forms amomnt to ondy around 200/300 tons per anmum,

Lead, tin and zine

There are no reports of oceurrences of these wmetals and there is no
mdustry associated with their manufacture or fabrication.

Lebanon

The existence of Lobanon as an independent state datos from 1941 when
it ceased to be a French mandate. Situated at the eastern extremity of the
Mediterrancan. with the Syrian Arab Republic to the north and east and
Israel to the south. it forms a strip of approximately 180 km in length and
around 50—60 km in width. The coastal arca and slope of the mountains,
which cover most of the country. has a Mediterranean chimate and vegetation.
while the inland monntain range has the characteristies of a steppe. The
total land arca amounts to approximately 9,400 ke,

Traditionally, the Lebanese have been traders, and the ports of Beirut
and Tripoli have an active entrepot trade. There are three railwav lines, which
are state-owned: Nakoura-Beirut-Tripoli (standard pauge), of which the
Nakoura-Saida scction is not currentiy operated: a narrow-gange line from
Beirut to Rivaq and thence to Damascus (Syria): azd a standard-gauge line
from Tripoli to Homs and Aleppo (Syria). witic « branch from Homs turning
south, re-entering Lebanon and teminating at Rivaq. There is a good road
system with a surface normally of asphalt and a good network of main arterial
and secondary routes. The registration of commercial vehicles in 1967 totaled
over 12,000. The international airport at Beirnt lies on the main routes cast
and is widely used by international airlines.

The service industries associated with commerce and agrienlture account
for a large part of employment. The industrial sector is expanding but remains
relatively small. The main activities are associnted with textiles, food proces.
sing, tobacco, soap. leather, perfumes, paint and matches. There is an oil
refinery at Tripoli with a capacity of 3 million tons per year. Ekectricity con.
sumption is in the region of 350 million kWh per annum.
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Alumanium

There are no indications of the presence of bauxite or othor high-aluminous
deposits in the country and no aluminium reduction industry. There are two
senmii-fabricating plants, one of which produces extrusions and is operated by
Sociét¢ pour le Commerce et U'lndustrie d’Aluminium et des  Enterprises
(SCTALE) (in which Reynolds Metals Company, United States, has a minority
interest). The other. Société pour Uindustric des Mdétaux (SIDEM), in
which Pechiney 8.A. (France) has a minority interest. operates a rolling
mill and extrusion press.

Recent statistics available relating to the aluminium imdustry are given
in table 101

Table 101

IMPORTS OF ALUMINIUM INGOT AND IMPORTS AND EXPORTSR
OF SEMI-FABRICATED ALUMINIUM -~ LEBANON

(Tons)
1965 19668 1967
lmports of aluminium ingot . ........ ...... 1,429 3,921 4.236
Imports of semi-fabricated aluminium . ... ... 578 583 | '
Fxports of semi-fabricated aluminium ... .. 2,373 3,634 2,570

Copper

There are no known deposits of copper ores in the country nor is there
a refining industry. In Beirut there is a small fabricating works, Boghos
Najjarian, and a wiredrawing and cable plant, Cabléries Réunies. Recent
statistics relating to copper are given in table 102,

Table 102
IMPORTS OF UNWROUGHT AND SEMI-FABRICATED COPPER — LEBANON
(Tona)
1965 1966 1067
Imports of unwrought copper .............. 666 969 \
. . - 1,326
Importa of semi-fabricated copper .......... 537 489 |

Lead, tin and zinc

Surveys so far made have not rovealed the presence of these metals.
Imports of lead in all forms amounted to 1.326 tons in 1967 and of zine,
504 tons.

Saudi Arabia

The kingdom of Saudi Arabia, which occupies the major part of the
Arabian peninsula between the Persian Gulf and the Red Sea, has Iraq
and Jordan ay its neighbours in the north. Yemen, the People’s Democratie
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tepublic of Yemen and Museat and Oman to the sonth and south-cast. and
the various territories referved to colleetively as the “Gulf States” to the
north-east. Tt is estimated that about 50 per cent of the population of 7.1 wil-
hon (1968 estimate) is nomadie. The territory has a land arca of approximately

1.840 mithon km?,
-

The main feature of its physieal geography is the ancient “Arabian
Shickd” of igneous and wmetamorphic rocks, which occupies nich of the belt
mnning parallel to the Red Sea. The highest mountains rise to over 2,500
and. most of the country lies between 200 m and 1,000 m above sea level,
The Asir mountains in the south-west are the only area receiving moderate
rainfall; the rest of the country is desert. The sunmer heat is fieree, tempered
by the aridity of the higher regions but aggrevated by the hamidity along
the coasts,

The country has a long coastline but few good natural harbours. The
main ports are Ad Dammam on the Persian Gulf and Jiddah on the Red Sea.
A railway from Riyadh via Dhahran, Abquiq. Ithimaniya and Harad to Ad
Dammant was completed in 1951, A line is being built from Medina to link
with the line from Damascus to Ma’an in southern Jordan. Jiddah and Dhahran
have airports constructed to international standards which connect with the
main routes, and Riyadh airport is also of international standard. There ave
thirteen other internal airficlds. The main asphalt roads connect Mecea with
Jiddah and also with Riyadh and Dhahran; they total approximately 1,200km,
A programme for the constrnetion of over 7,500 km of new roads is under way.

The economy of the country is dominated by the oil industry, which
provides 80 per cent of the budget revenue and most of the foreign currency.
The main commerce of the nomadic peoples lies in hides, wool, clarified butter
and similar produets. There is fishing in the Persian Gulf and Red Sea. There
iv some production of dates, wheat, barley, honey, fruit ete. by the settled
communities, but there is little export trade in these products.

Aluminium

There are no reports of bauxite occurrences in the country and it is
thought unlikely that these exist. There is no aluminium reduction or semi-
fabricating industry.

Copper
In 1966, exploration for minerals was carried out in the western province,
and a copper ore body was located on Mount Sayed about 100 m from the

surface that is estimated to amount to 7 million tons; the copper content
has not been revealed, but it is believed to be at a commercial level.

The Syrian Arab Republic

Situated at the eastern end of the Mediterranean Sea with a coastline
of approximately 160 kin, the Syrian Arab Republic is to the south of Turkey,
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to the west of Traq. to the north-cast of Lebanon. and to the north of Tsracl
and Jordan. The total land arca is 184,500 kin=,

The coast and western mountains have essentially a Mediterrancan
chmate, but further inland the climate becomes arid, with cooler winters and
hotter sunnners in large aveas of desert. The inain drainage is provided by the
Euphrates which runs sonth-cast across the country. entering at Jerablus
and leaving a httle beyond Abu Kemal. The other main river is the Assi,
which runs north and is about 30 kin from the coast.

A standard-gauge railway line runs from Aleppo to Meidan-Ekbes on
the Turkish fromtier (110 ki), and from Aleppo to Uel-Kotchek on the Iy
frontier (500 kin): o narrow-gange line runs from Damascus to Hama (200 k),
and froon Damaseus to Deria on the Jordan boundary. Two further lines
~ Al Jezivah to Latakia and Damascus to Jordan with access to Saudi
Arabin —are planned and wnder construetion. There are  approximately
5.000 kim of asphalted all-weather roads and 10.000 ki of secondary roads.
The main port is Latakia. which is constructing a deep — water harbour.
Damas ux airport accommodates international airlines; and there are limited
intertal air gerviees,

The country iy essentially agricultural with the production of cereals
and raiving of cattle as the main activities. The main industries are food
processing, textiles, tanning. tobacco, ‘knitwear, glassware, hosiery, footwear
and metalware. Syria does not produce oil but receives revenue from Iraq
for the oil pipeline that crosses the country. Deposits of natural gas have
been reported in the Jezirah.

Alwmenaum

There are no reports of bavxite occurrences in the country, and it is
thought unlikely that these exist. There iy no aluminiun reduection or semi-
fabricating industry.
Copper

There have been no reports noted that refer to the possible occurrence
of copper-bearing ores in the country, nor is there a semi-fabricating industry.

Lead, zinc and tin

There are no reports of sitings of ores of these metals and there is no
industry associated with their processing and refining.

Turkey

The major part of Turkey lies in the north-west corner of the region
often referred to as Asia Minor, and it has a European enclave in the south-
cast corner of the Balkan peninsula. Tts neighbonrs in south-east Europe are
Bulgaria and Greece. The northern border of Turkey (in Asia) is provided by
the Black Sea, and it has a fronticr with the Soviet Union in the north-cast
and with Iran in the cast. To the south are Iraq and the Syrian Arab Republic.
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The population of 32.7 million (1968 estimate) is unevenly distributed,
with a high proportion living in western Turkey, Turkey-in-Europe, and in
the coastal towns. Most of the area of the peninsula is oceupied by the Central
Anatolian platean, which rises from 500 to 1.500 m, with a number of mountain
ranges on the periphery of the platean and in the cast of the country, The
total land area amonnts to 767.000 km2, The climate is characterized by hot,
dry snnmers with wide dinmal temperature variations and very cold winters,

Turkey provides the headwaters of the vivers Tigris and Euphrates
which flow sonthwardy into the Persian Gulf. Other large rivers, the (‘eyhan
and the Menderes, and the Gediz, flow sonth and west respectively to the
Mediterrancan. There are a numnber of smaller rivers flowing iuto both the
Black Sea and the Mediterrancan; raany of them are fast-flowing and they
have considerable undeveloped potential for hydrocleetric power generation.

The country has a railway network of over 9,000 kin connecting the
nuin centres of population. The road system is poorly developed in the castern
part of the country; however, buses provide a widely used means of transport
for hoth passengers and goods. For shorter distances pack mules and horse-
drawn transport are used.

Production of electricity in 1966 amounted to 5,535 million kWh, of
which 2,318 million kWh were produced from hydroelectrie installations.
An important new development nearing completion is the Keban hydro-
clectric scheme on the Euphrates, which will have an output of nearly 6,000 mil-
lion kWh/annum.

(oal and lignite deporits are found in the comtry. High-quality conl
v mined in the Zonguldak arca and amounted to 4.9 million tons in 1966:
in the same year lignite production amounted to 3.6 million tons. Oil has been
discovered on the upper Tigris near Romandaga. and production amounted
to 2 million tons in 1966.

Under the current development programme a substantial investment
i+ heing made to improve the economic infrastructure of the conntry.

Alumininm

Nignificant bauxite deposits exist and these have been mined near Akseki;
another deposit is known at Kokasu, 3 kin south of Zongnldak. As part of a
new aluminium production project, the deposits at Seydischir in western
Turkey are being studied with a view to initiating large-scale development.
Domestic mining of bauxite is believed to amount currently to around
35,000 tons per annum. The reserves are estimated at 18 million tons and
have a 60 per cent AlLO; content. Other smaller deposits aro located at
Sebilkdy and Kan in the Taurns Mountains. Deposits of diaspore bauxite lio
between Milas and Mugla in the south-west, and in Alanva on the sonth
coast, Saimbeyli and Bolkardag (Central Taurus). Total reserves of all banxites
are cstimated at 100 million tons, of which 30 million tons are proved.

An aluminium plant with assoeiated alumina production facilitios i
under construction near Scydisehir, which will initially produce 25,000 tons/




1546 NON FERROUS METATS

annnm of aluminimn. A plant s plinned with a ecapacity of 200,000 tons
amnum almina and 60,000 tonsfmuum alumininm. 1t will be supplicd by
the Soviet Unian, whicl is also providing financial and technical assistance.
and the wkish Etibank is the domestie partner,

Data on bauxite production and an imports of ingot aluminium and
semi-fabricated products are snmmarized in tahle 103,

Table 103
PRODUCTION OF BACXITE AND IMPORTS OF AL MINICM INGOT
AND SEMI-FADRICATED PRODUCTS — TURKEY
{ Thousand tons )

1960 193 1966 196, 1965

Bauxite production ........... ... ... .. — 103 23 35.0 35.0

Iaports of aluminium ingot ............ 0.3 3. 8.2 9.3 13.1
Linports of seini-fabrieated products..... 1.4 1.7 2.9
of whieh aluminium foil ............. ce 0.9 1.9

In conjunction with the smelter project, an associated rolling mill and
ancillary facilities are planned. Other semi-fabricating facilities already exist
in Turkey, consisting of a wiredrawing and cable plant, Turkkablo A.O., a
small rolling mill and extrusion plant at Derinee near Izmit, Rabak Electrolitik
Bakir ve Mamulieri A.S. in Istanbul, and a further extrusion plant, Makina
ve Kimya Endustrisi Kurumu.

C'opper

The main deposits of copper ares are all being exploited and are based
in three centreg. The deposit at Ergani (Elazig) i3 estimated to have reserves
amounting to 2.5 million tons, averaging 5.5 per cent copper (excluding
low-grade ores); it iz operated hy Etibank. OQutput is running at 350,000 tons/
annum, which is being expanded to 500.000 — 600,000 tons/annum, and the
output of the concentrator is also being expanded. Black Sca Copper Mines
at Murgal (Artvin) has estimated reserves of 40 million tons of ore containing
1.2--1.8 per ccut eopper and small amounts of cobalt, gold and silver; its
production is reported to be 8,000 tons/day of ore. It also produces eopper
concentrates, the output of which is being expanded. At Kiire, Kastainonou,
reserves of copper ore amounting to 11 million tons with a metal content
of 1.3—6 per cent occur in conjunction with pyrites, and output is believed
to be about 700 touns/day. Construction of a eoncentrates’ plant is being
undertaken.

Blister copper is prodnced at Murgul and Ergani, and electrolytic copper
is produced at Kirrikkale and Istanbul. More than half of the blister copper
produced is exported, the rest heing converted to electrolytic copper for
domestic consumption. Details of mine, smelter and refined copper production.
exports and consumption are summarized in table 104,
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Table 0]
MINE, SMELTER AND REFINED COFPER FRODUCTION ] EXTORTS AND CONSUNMTTION 1R s

( Thousand tons)

1939 1065 1066 1967 190 T
Mine production ..o 0L 277 33.6 32.0 320 303 R{NE
Smelter produaction oo 25.0 261 26.7 2.4 233 1113
Fixporta of blister copper o000 L 202 19.4 15.3 15.1 6.0
Retined copper produetion .., .. "2 6.5 6.0 s S0 IS
Refined copper eonsumption ... ... 6.5 5.t S0 N S

A new copper-smelting plant is being built at Hopa on the Black Sea
coast. and is designed for an annual ontput of 40,000 tons of blister copper,
with an associated sulphwrie acid plant of 200,000 tons/annum output. It
will be snpplied by concentrates from the Murgul, Completion of this plant
in 1971 should enable Turkey to produce 55.000—60,000 tons/ycar of blister
copper. The project is under the control of Etibank with the participation
of Amervican interests.

A snall domestic fabricating industry consists of two plants, one at
Kirikkale and the other near Istanbul, with facilities for prodncing copper
and brass wire, cxtrusions and sheet.

Lead and zine

There are a nmuber of small Iead-zine ore deposits, eontaining 8 -12 per
cent lead and 515 per cent zine; over 30 are distributed throaghout the
country, and the most important are around Keban, Madeni and Zumantt.
Total proved and probablo reserves are 40,000 tons of hoth lead and zine.
Small amounts of copper, silver, gold. eadminm and other cleinents are ex-
tracted as by-products. The presence of oxidized lead-zine ores has hern
reported. These present some processing diffienlties but a suitable coneen-
trating method is being developed.

Data on production of lead and zinc. exports of concentrates and consump-
tian of refined metal are summarized in table 105,

Table 105
LEAD AND ZINC PRODUCTION, EXPORTS AND CONSUMPTION IN VARIOUS roryds Trrkey

{ Thousand tons)

1959 1965 1968 1457 1965 1969
Lead - mine produetion ........ 1.8 1.9 3.6 4.9 4.4 +1
Zine - nine production ... ...... 3.6 1.8 6.1 3.4 14.0 1.7
Primarvy lead--production ..... 1.8 .4 0.5 1.2 1.6 1.2
Lead concentrvates —-exports ... 1.7 2.0 L.y
Zine councentrates —exports ..., 2.8 k.0 7.0 ce S C
Refined lead  consumption ... ., 3.0 3.4 3.6 20 n. 44
Refined zine —consgumption .. ... . 2.4 2o 3.1 3.3 8.0
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These ores are nined underground at ten sepacate sites; the output of the
largest mine does not exeeed 40.000 tons/annuwm. The concentrates produced
contain 68 per cent lead and 56 per cont zine, Refined lead is produced at
the smelter in Dencka. The lead concentrates not handled by the Denck:
plant and all the zine coneentrates are exported. Refined metal is imported.
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