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TRON-ORE RESOURCES IN AFRICA

1.  INPRODUCTION

'(g) Economic irpn minerals

The most important iron minerals are the oxides ~ maghetite and haematite — and to
oL lesser degree the hydrated (water—containing) oxides — limonite and goethite, Iror.
carbonate {siderite) is also exploited economically, The iron sulphides - pyrite ahd
pyrrhotite are mainly exploited for their sulphur cumvent, but in some cases the iron
ig obtained as a by=product., The different mlnenals,togethermnth their formulae and
. their iron content are 11$ted below.

Mineral , - Formula . Fe content (percentage)
© - Magnetite o ‘ Fe304 o - T2.4
" Haematite Fe;0 T 0.0
 Limomite . © Fe503, AL . 4B-63
 Goethite Fef. Son . e
Siderite ’ FeGO3 ‘ 48,3
(Pyrite PeS, N E Y. Y -
(Pyrrhotite FeS A T T 63.6)

_) 01a551f1cat10n of 1ron—ore _resources
q—-—-—-—l—

Iron—ore reséurces can Be class1f1ed on, the basle of their orlgln as sedimentery,
1gnéous or metamorphic, but because origin is disputed .in certain iron-ore ogcurrences,
a grouping Yy reference ta 4 few well-known types (together with indications of origin
.where thére is some measure, of 'generel agreement) has been adopted in this ;eport. ;/
On ‘this basls, 1ron—ore resourcee gan be divided broadly into bedded and massive types.
The bedded iron—ore resources include the lake Superior types and._the oolitic (and non-
. 0011t10) minette types. The massive division includes three iron~ome types, which can be
" considered as repreeentlng a. continuous series: Fagmat1c segregations (Kiruna and Taberg
types), contact metamorphic (Magn1tnaya types), and hydrothermal replacement in lzmestone
(Bilbao types).

"There are, hnwaver, other iron—obe resources which are residual in origin, having
been formea %y the decomP081t10n of the underlying rocks, ooy laterltee, or by
pre61p1tatlon in river-beds ahd surface depre351ons. These iron—ore. types Are glassified
here«as res1dual dEposits. ' B '

r p,f_w e

(1) Bedded iron-ore resources

e lake Superior tvpe

The bedded iron formations of the Pre-Cambrian age (lake Superior type) supply
the bulk of the world's iron-ore. They occur in all four continents, The iron
- '“fbrmatlons are usually 30-600m in thickness and cover areas of several thousand square
' - Kilcemetress The ore-forming minerals are usually magnetlte and/or haematite and the
| gangue minerals are usually quarts, and silicates and carbomates of iron, The lake
“Superior type iron formations usually grade 20-40 per cent Fe. Examples of these
iron~ore types occur in all the subregions of Africa,

'l/“ Survey of World Iron-ore Resources (ST/ﬁCA/1139'1970’ and-éT/ECA/27, 1955);
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Secondary enrichment of the primary ironwore formations, involving oxidation of ferrous
minerals to hazematite and accompanied by the removal of silica, may sometimes take place.
Such iron—ore resources are referred to a5 residual and are usually earthy and porous and
contain up to 60 per cent Fe, Very often, however, the removal of silica may be accompanied
by the introduction of additional iron oxide and the iron ores are then referred to as
replacement iron ores, Replacement iron ores are usually dense and massive and contain
64-68 per cent Fe, Examples of such iron-ore accumulations in Africa are those at Fort
Gouraud in tauritania and Shishen in South Africa,

be  QOolitic ironstoncs (minctte types)

The sedimentary oolitic (and sometimes non-oolitic) ironstones of Palaeozoic or
late Pre-Cambrian to Tertiary age differ from the bedded Pre~fambrian iron-ore resource:
in a number of respects. Although they grade usually 20-40 per cent Fe, like the Pre-
Cambrian bedded iron-ore resources, they rarely exceed 48 per cent Fe, They are usually
less than 15 m thicks The ore-forming minerals are very fine grained hasmatite, often
accompanied by quartz, chamosite, siderite and calcite, all occurring in varying
proportions. In certain cascs the calcite content is such that the iron ore is selfw-
fluxing. It often has a high phosphorus content,

(ii) Massive iron—ore resources

a. Magmatic scaregations

Massive accumulations of magnetite thought to be of igneous origin have been found

%o ocour, in Pre-Cambrian rocks in certain countries, as irregular or layered masses;

- these appear to have formed by segregation of magnetite crystals in the megma, Such
iron-ore accumulations contain upto 60 per cent e and 15 per cent Ti, Magmatic
‘magnetite iron=-ore accumulations with a high titanium content are classed as Taberg
types, after the famous tltano—magnetlte iron-ore deposits of Taberg in Sweden, Those
with no or very little titanium are referred to as Kiruna type, after the magmatic
1magnet1te iron-ore deposlts at Kiruna, also in Sweden. Exemples of magmatic magnetite
iron~ore occurrences in Africa are found in the Bushveld Igneous Complex of South Africe
at nganga and Pudo in the United Republic of Tanzania, 1n Ghana and elsewhere.

‘be MaSvlve replacements in limesione (Bllbao types)

Metasomatic replacements of limestone by iron may sometimes lead to economlc
acaumulations of iron ore. The ore—formlng mineral is usually siderite (FeCO,)
When the siderite is exposed %o weatherlng processes, massive ircn oxides com%rlsing
limenite (goethite) and haematite may form near the surface, while the siderite in the
zone below the water-table (reducing gone) remeins unchanged. The iron oxides derived
in this manner give rise to high- and low-phosphorus iron ores, The Ouenza (Algeria)
and Djebel Djerissa (Tunisia) iron-ore deposits located in the Ouenza Ma381f are
examples of Bilbao=-type iron-ores :

- oy Contact metamorphic iron fonnations (Magnltnaya type) -

The contact meta morphlc iron=ore resources are concentratlons of magnetlte that
' have replaced bodies of rock such as llmes%one vhere, or near where, they have come
~ into contact with an intrusive igneous rock, Such iron accumulations may ocontain upto
65 per cent Te,- depending on the éxtent of replacement. Garnet and other silicate
minerals are common accessories, :

(iii) Residual iron-ore resources

Residunal iron-ore resources in Africa are represented by lateritic ores, formed
mainly under conditions of tropical weathering during the Tertiary period from basic rocks
rich in iron. The Conakry iron~ore deposits are the best knotm- in Africa, These deposits
were derived from the underlying iron—-rich dunite under lateritic weathering conditions.
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2., NORWH AYRICA SUDBREGION

Iron-ore resources are found in all the countries of the North africa subregion. They
oceur widely in the Tnterior Heseta - Hiwh Ltlas zone, in the Rif and Tell Alpine zone of
lorocco and Algeria. and in the E~ghorm Lt’a", which cxbends across fhe border between

Algeria and Tunisia. In ! lger1a~ more iron-ore resources are found in the extreme south—

western part of the couniry close 1o the Moroccan~—.lgerian border. In the Libyan irab
Jamahiriya, large iron-ore reSources have been delineated at Usu el Kabir.

In Egypt, the important iron-ore resources occur at iswan, at Baharia Oasis and in the
Sinai peninsular. In the Sudan, iron-ore resources are knowm to occur at Yadi Halfa, Paloic-
Wabart, Tarfur and Jordofan.

(a) Alzeriz
The principal iron-ore resources in Algeria are found in association with Triassic,

Jurassgic and Cretaceous limestones in the Alpine zone and in the Lower Palaeozoic rocks in
the Gara Djebilet area in the extreme south-western part of the country.

lore than 40 iron=ore deposits have been delineated in the Alpine zone of Algeria. The-
are usually 51der1te/goeth1te haematite Bilbao-type replacements in Triassic, Jurassic and
Cretacedus limestones, They are uldely distributed in Algeria but the most important occur
at Ouenza and at Bou Khadra,

The Gara Djebiletliron—cre resources arc located in the occidental Sahara close to the
border with Morocco. The nearest port is Tarfaya, on the Atlantic coast of Morocco, which
lies about 400 ¥m west of Gara Djebilet. Tu 1973 an agreement was reached between Morocco
and Algeria for the joint exploitation of the Gara Djebilet deposite. g/ A railway was to be
built from Gara Djebilet to Tarfaya, but the project was never implemenied because of the
political tensions that developed between the two countries. It has been reported that

Algeria is planning instead to build a railway entirely w1th1n its own territory from Gara
Djebilet to La. Macta on the Mediterranean coast; a distance of 1,100 km. ;/

The iron-ore deposits at Gara Djcbilet are associated with a lower Palaeozoic
sedimentary rock seriés. 4/ The iron-ore deposits consist of three separate ore bodies:
the western, central and eastern. Of these, the westecrn ore-body is 10 Xk long ard about
4 xm wide on average; the central ore-body is 20 km long and 4-~5 km in width, and the
eastern ore-body is 7 xm long and about 1 km in width. A1l three ore-bodies are, however,
geologically continuous from one to ancther, and almost horizontal, Stratigraphically,
and going from top to bottom, ench ore-~body consists ofs

2/ "Opening up Algeria's Djebilet”, Netal Bulletin, ko, 5816, 13 July 1973, pe 28.
;/ "Maghreb - Burope: mineral oreg"; MNining Journal, 16 June 1978, pe 450

_/ Etude d‘lnvestlgatlon dans les branches mécaniques et électriques et dans les
industries en amont en vue de déterminer les canacités de sous-traitance actuelles et a

moven terme aans et entre les pays du Maghreb (Tanger, Centre d'Etudes Industrielles du’
Haghreb, 1974), pp. 4-29,
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(i} a thick crust of iroustones 4 to &m in thickness; (ii) o low-grede zone of haemaiitr
altercating with shéle bands 5 to 15m in thickness; in this zone the iron ore grades on
average 40 to 50 per cent Fe; (1ii) & tand of oolitic magnetite 6 to 10m in thickness,
grading on average 56 to 65 der cent Fe: this colitic magnetite band is the richest of the
four iron mincralizatich zones; (iv) a low-grade zone of oolitic hacmatite O to 3m in
thickness; and finally (v) argillites which, form the base of the overlying bedded iron

formations, i

: RKeserver in the oolitic magnetite band, hoth [or the western and central ore-bodies,
sre estiweted to bc 1 000 million tonnes grading on average 57 per cent e, Resertves in
the non-magnetite hacmatite zone, for the western and central ore-bodies, are estimated

at 24245 million tonnes grading on average 350 to 57 per cent Fe. Iron—ore reserves for
the eaptern ore-body have not yet been determined, btut potential reserves are estimated to
be 500 million tonnes grading on average 45 per cent Fe. It should be noted, however,

that the iron-ore resocurces at Gara Djebilet have an abnormally high phosphorus conbent .
(up to 0.8 per cent P), Studies have shown that the phosphorus occurs in two forms, namely
as apatite and as intergrowths with the iron-orc minerals, While it has been shown that
the apatite can be removed by grevitational separation, that part of the phosphorus found
as intergrowths with the iron~ore-forming miinerals cannot easily be removed by conventional
methode and is expected to cause difficulties during steel-making, '

Total Algerian iron-ore reserves are estimated at 1,848 million tonnes of contained
iron (details are given in table I.1), :

(i) Exploitation of jiron~ore in Algeria

Iron ore is exploited in Algeria by la Socidéte lNationale de Recherches et dtExploitatic

A'Exploitations Minidres (SONAREM)9 a state company created to run all mining operations in
the country following the natiomalization of the minerals industry in 1966,

Before 1976 Sonarem operated six iron mines, These are:

(1) saf in whe Province of Ylemeen;

(ii) 2Zaccar closed in 1976 in the Province of Tl Esnan,
(i1i) Timesrit in the Province of Setif,

(iv) Kbangact wl Mourad in the Province of Annaba;

{v) Ouerza in the Province of Anuaba;

(vi) Bou Xhadra in the Province of Annaba,

a, §2f iros mine

The $af iron mine is lodated nedr the port of Beni Saf. It is a small underground
mine whose average annual production is 130,000 tonnes~of iron—orc concentrate, The

iron-ore mineral is haematite and the ore3grade§,il,fﬁ,56‘per cent Fe, About
7,000 tonnes: of the iron-ore concenirate produced anmually at Saf are used locally in
the Oran Cement Fectory and the remainder is e:xported to Buropes The mine employs

about 600 persons,
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b, Zaccar iron mine

Before itg closure in 1976 the Zacoar iron mine had an annual production of
200,000 tonnes of iroma-ore concentrate and cmployed about 600 persons, The mine is
u1tua.ted near the city of MNiliana, lying about 150 km west of Algiers. It is
connected by & narrow-gauge railway to the Oran-Algiers railway line. While the
mine was in operation, all the ore produced at Zaccar was transported by rail to the

port of Algiers and exported to Europe.

Some iron-ore reservep, mainly of 51der1te and amounting to 1.2 million tonnes
grading 50 per cent Fe., still remain at Zaccar but have an abnormally high silica
content. This is one of the many reakons that: led to the closure of the mine, .

Ce Timezrit iron mine

The Timezrit iron mine is situated about 35 km south-~west of the port of Bajaia
on the Mediterranean coast. The mine lies on the Bejaia-Algiers railway lines
Annual production averages about 125;000 tonnes of itrom~ore concentrate and is all
exported, mainly to European steel-makers. In 1972 it had a labour force of about
550 persons. '

The iron cre obtained from the Timezrit mine is very friable with more than
40 per cent fines, For this reason Somarem has had difficulties in marketing it,

d. Khanguet iron mine
ot . * ——

The Khanguet iron mine is located in the Tebessa region close to the Tunisian
border. It lies about 150 km south-southweast of the port of Anmaba, to which it
is linked by 2 railway line. Mining at Khanguet is by open—cast methods and the mine
has an annual production of about 200,000 tonnes, It employs about 170 persons.

AIl the iron-ore produced (supplemented by ore obtained from the Bou Khadra and
Ouenza mines) goes t¢ the I Hadjar Iron and Steel Complex,

[ Quenza iron mine

The Ouenza iron mine is located about 190 km south-south-east of the vort of
Anmabs aid is connectiod wo L by an electrified raiiway iine. Mining is by open~pit
methods and is highly mechanized. Annual production averages 2.5 million tonnes of
heematite iron-ore concentrate which is self-flux:ng and therefore in great demand
both in Algeria and in Burope,

About 700,000 to 800,000 tonnes are used by the El Hadjar Iron and Steel Complex
annually, Whlle the remalnder is exported to European consumers, The mine employs
about 2,500 persons,

fe  Bou Khadra iron mine

Bou Khadra iron mine is located about 30 km south of Ouenza mine on the edge
of the Ouenza massif, Geologically, Ouenza and Bou Khadra in Algeria and Djerissa
iron mine in Tunisia form one continuouws sedimentary Bilbao-type iron—ore mineralizatio .
The Beu Khadra iron-ore deposits have, however, a higher grade (58 per cent Fe) than
the Ouenza depositsy {55.5 per cent Fes.
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Mining is by open—-pit methods and, as at Quenza, mining operations are highly
mechanized, Average annual production is about 500,000 tonnes of iron~ore concentrate.

The Ouenza and Bou Khadia iron-oré mines have a poiential coumbined annual
production capacity of up to 5 million tomnnes of iron—ore concentrate and plans were
put in hand for a limited expansion of the two mines in 1975 5/ as the capacity
of 5 million $ornea cannot be attained because of inadequate rail transport; the
Ouenza -- Annaba railway line serving the mines also serves the important phosphate

nmines lying te the south at Djebel Onk,

(ii) Algerian irom—ore production and exports

Iron-ore production in Algeria increased from 3,1 million tonnes in 1968 to
3,8 million tonnes in 1974. Since 1974, however, iron=ore production has been on the
decline, &s showin in table Il,1l, due to a decline in world industrial activity.

For the period 1968-1973y as shown in table IIl.1, Algerian iron-ore exports decreased
from 3,2 million tonnes in 1968 to- 1.2 million tomnes in 1973, This decrease was due
mainly to the after—effects of natiomalization, which necessitated the drawing up of new
sales contracts with consumers, In 1974, however, there was an increase of 146 per cent
in iron-ore exports as compared with the previous year in response to increased world
demand for iron ore during the same period, This increase in demand did not last long, for

in 1975, 1976 and 1977 iron~ore exports fell to L5, 1.8 and 1,55 million tonnes

respectively.

(iii) Iron and steel industry in Algeria

Since 1967, when the minerals industry wes nationalized, a policy of integrated mineral
development has been followed, so that ope exiraciion is followed by processing and the
manufacture of finished or semi-finished products, TFor instance, the El Hadjar iron and
steel complex with a capacity of 400,000 tomnes per year began production in 1973, §/
Another integrated iron and steel facility is under development at Oran, while & special
steels plant and a2 special welded pirpe plant arc Leing developed at Jijel near Annaba and
Ghardia respectively, Also a 10 million tonnes per year integrated iron and steel plant is
on the dirawing board for Ia liacta on the llediterranean coast; this will obtain its ore feed
from the Gara Djebilet iron deposits, 1,100 km deep in the occidental Sahara, Production is

expected to commence during the 1980s, 1/ Over the eight-year period from 1969 to 1976, as
indicated in sanex IV.1l. vroduction of pig-iron and lerroalloys has grown from 172,000 tonne:

in 1969 to 413,000 tonnes in 1976,

“Iron Ore: Algeria", African Regearch Bulletin, vol. 12, Wo, 2, 31 March 1975,

Pe 3435-

é/ "Tndustrializations
30 April 1974, pps 3066-3069.

1/ Btude d’investiention dans les branches mccaniques et électrigues et dans les

Algeria", African Research Bulletin, vols 11, No. 3,

industries_ seno

]
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(b} Bmmt
Egyntian iron~ore reseurces occur at Aswan (southern part of the Nile Valley), in an
area south-west of Quseir in the Central Bastern Desert, at Beharia Oasis in the Western

Desert and in the Sindi peninsular,

Ia the Aswan area several horizons of aminctte-type iron mineralization occur within
Smong the meny horizons that exist, only the upper horizon is
. important ecoromically. It consists of dark red, compact, ocolitic haemaglte Oel=3.5m

in thickness. This haematite band has bYeen traced over an area of 50 km s+ The iron ore
at Aswan grades on average 3l.2 per cent Fe, 5.3 per cent Si0,, 3.0-10.0 per cent Al
ﬁn 0s25~9. 0 per cent cﬁo

0,04~3.5. per cent Py 0,01~1,06 per cent TiQ,, O=1,4 per cent
0,08~1,80 per cent Mg0 and 0-~0, 30 per cent % §/ Reserygswﬁngggjimatpd,Qt 140 mllllon

tonnes.

the Nubian formation,

.. In the central part of the Eastern Desert regiony southwwest of Quseir, a number of
metamorphosed potential iron-ore resources (lake Superior type) occur, The iron
mineralization takes the form of bands and lenses of magnetite and haematite. ‘Quaritz is
the commoneést -géngue mineral. The bands and lenses may extend for severel tons of
kilometres in length ‘along the strike and vary from & few centimetres to 5 m in width,
The average composition of these potential iron—ore resources is 31,9-52.34 per cent Fe,
19, 32-37.2 per cent 8i0,, 0.17-0.61 per cent P, 0.23 per cent Nn, 0,27 per cent Ti and
J.1 ver cent 8. Workab%e reserves are estimated at 39 million tonmnes. )

The Babaria QOasis jiron—ore deposits in the Western Desert were discovered in 1962,
They occur,in Eocene sedimentary beds associated with haematite and goethite mineralization.
Reserves are estimated at 250 million tonnes., The largest iron—ore deposit in the area is
" located at El Cidida (134 million tonnes) and grades on averege. 54.8 per cent Fe, 1,06 per
cent Mn; 0.91 per cent Sy 0423 per cent P and 0.94 per cent Cl. The other three iron~
ore déposits at Baharia Oasis area are Gabal Chorabi (54 million ionnes greding on averege

46.8 per cent Fe), Nesser (26,6 million tonnes grading on average 43,7 per cent Fe) and
¥1 Harre (33.? mllllon tonnes grading on average 42,0 per cent Fe).

The iron mineralization occurring in the Giddi area, Sinai Peninsula, and lying 60 km
east of the Suez Canal was discovered in 1569, It is very similar %o the Beharia type.
‘Reserve estimates and grade are not available, A summary of the tonnmage and chemistry of

the known iron—ore resources in Egypt is given in table I,2,

(i) Exploitation of iron ore in Baypt

JIrbn cre ﬁinihg in Bgypt is carried out by the State Iron.and Steel Company, which
began operations at Aswan in 1957. The iron ore mined at Aswan, currently running at
70,000 tonnes per year, is transported both by rail and by water to the Helwan Iron and, .

Steel Complex located 18 lm south of Cairog.

8/ Studies of §ome Mineral Degos1ta in ngg (Gédlog;oal Survey of the UAR, 1970),

J.J.). ) T°

9/ Teide . i o
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a In 1973 the Iron and Sisel Company began exploiting the El Gidida iron-~ore deposits
at Baharia Oasis. The ore mined at El Gidida is transported on a 346 km railway to the
Helwan Iron and Steel Complex, Production is currently running at 1 willion tonnes per
year and could be increased to 3.5 million tonnes, but storage facilities are lacking, 1Z

The Helwan Iron and Steel Complex, built with technical aid from the USSR, started
production in 1958 with a capacity of 300,000 tomnes per year., It has since been expande(
“to 1.7 million tomne capacity steel, Theé complex is being linked with the Abu al Gharadig
gas field so thai the coking coal previously imported from the USSR and Poland can be

replaced by gzes. };/
From 1957 to 1972 iron—oré production in Egypt averaged 450,000 tonnes anmally, all
of it from the Aswan mine., From 1973 onwards, the Ll Gidida mine started production and

since then Egyptian iron-ore production has been about 1,2 million tonnes armually
(details of production for the period 1968~1977 are contained in table IL.2). .

(ii) Iron and steel production in Feypt

411 the iron—ore mined in Egypt is used locally in iron- and steel-making, 12/ "
except for a small proportion used in the mamufacture of cement,

In 1968 and 1976 Egyptian pig-iron production (excluding ferrcalloys) was 220,000
and 569,000 tonnes respectively (Figures for the intervening years are given in table IV.
Pig-iron production has been increasing since 1968 and by 1976 had increased by 61 per cen:

as compared with the 1968 figure,

(¢) Libyen Areb Jamahiriya

The principal occurrences of iron-ore resources in the Libyan Arab Jamahiriya are in
the Shatti Valley in the north of Fezzan Province, The mineralization is a minette type
associated with Upper Devonian carboniferous rocks. The ores consist meinly of haematite,
chamosite and siderite, and have a high silica and phosphorus content. 13/, 14/,15/ Ore
reserves, which amount to 2,514 million tonnes (Fe content) (table I 3}, are divided up
as fTollows: ‘

a, 1,755 million tonnes grading 48 per cent Fe, 16 per cent 510, 0.26 per cent S
and 3.25 per cent A1203; ‘

be 2,554 million tonnes grading 44 per cent Fe, 21 per cent 510, 0«31 per cent P,.
0.29 per cent 3; .

ce 1,378 million tonnes grading 35 per cent Fe; : ,

: 227 million tonnes grading 29 per déﬂvae, 46 per cent 8102, Q.39 per cent P,
0. 35 per cent S,

"Egypt's expanding Helwan', Metal Bulletin Yonthly, No. 79, July 1977, pp. 37=36.

"Egypt”, Mining Annual Review, 1978, ps 513.
"Jelwan on time" Metal Bulletin, No, 5860, 18 December 1973y pe 29

wSteelworks plan for Libya", Metal Bulletin, No. 5927, 27 September 1974, pi 39

__/ Oolitic Magnetite from Wadi Al-Shati, Fezzan: Sedimentary or Metamorphic in
Origin — Second Symposium on the Geology of Libya, Tripoli, 16-21 September 197%, Pe 58,

li/ Geology and Mineral Resources of Libya — A Reconnaissance, Geological Survey
Professional Paper 360, prepared in co-operation with the Ministries of Industry and Nation
Fconomy of the Government of Libya under the auspices of the Agency for Intermational
Development, US, Department of State, : : - o
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The resources are located dcep in the Seliaren dozert abouir 500 ko Ifrom Idisurati on
tle llediterrancan coast,

Other iron mineralizations vcecuir in nerthern Triporiitania in association with
crefaceous @andstone and in the Dor el Goussa arez in central Fezzan in associmtion
with Czmbrian and Ordovician sandstones.

The Government of the Lihyan Arab Jamahiriya plans to develop an iron and steel
facility at IMisurata mich will use the Shatti Valley iron~ore resources to produce
2,5 million tonnes of liquid steel from &an ore fecd amouniing to 4.5 million tonnes

annually@ﬂ}é/
(4) lorocco

Irdn nineralizations in llorocco occur in rocks oi' Pre—Cambrian, Palaeozoic and
liesozoic age. They ocour in the old African stable southern table-land (Anti-Atlas zone)
as minette deposits in Ordovician rocks, Bilbao types in Carboniferous and Permian rocks,
and laké Superior deposits in Middle Pre-Cambrian rocks in the extreme southern part of
the country. 1In the Atlas zone, which covers much of the central region of' the country,
and the Tell and Rif zone, lying along the liediterranean coast, iron—ore depesitis occur
as Magnitnaya types, having been affected by both hercynian and Alpine metamorphism.

The iroh—ore deposits located at Imin n'Tourza (in the Jebel Ougrat region), at
Quarzamine Tachila near Agadlr, and at Ait Ahmane near Bou Azer in the Ouarzazate region,
are some of the most important iron—ore resources occurring in the old African stable tablc
land, The iron—ore rescurces at Imin n'Tourza and at Ouarzamine are found in-host rocks
of Ordovician and Lower Silurian age, The ores are either colitic magnetite or siderite
and/or goethite. A% Ait Ahmane the iron minerelization is a Lake Superior type associated
with stratiform Pre~Cambrian rocks, At Kettare (west of Marrakech) hydrothermal iron--ore

resources occur in vein deposits.,

The important iron-ore resources located in the Atlas reg m of Morocco are Bou Qusel
(Khénifra region), Boulhaut, 4it Amar and Keradil. The wineidlisailou 8% Bou Ousel is
barytic haematite;a Bilbaowtype substitution in Carboniferous limectone, Those at Boulkaut
Ait Amar and:Keradid are oolitic magnetlte ninette types associated with sedimentary

Orduvlclan/Lowe“ dilurian rocks.

The ircn-—ore resources located in the Rif and Tell Alpire zoune of Morocco. and in
particular those located in the Rif area (2% Ouichane, Achara and Setolazar) are the most
important in the country. The mineralization occurs as Bilbao substitution in Jurassic
limestones in whieh, during the Alpine metamorphism, much of the mineralization has been
converted into Magnitnaya iron—ore types., Total iron—ore reserves amount to 56 million
tonnes contained iron (Details of the tonnage and the chemistry of the various iron-ore

deposits are given in table 1.4)

(i) Exploitation of iron ore in Morocco

The earliest iron-ore depasit to be exploited in liorocco was at Ait Amar, The
available records ll/ show that by 1973 iron-ore production had already begun at Ait Amar,
Records also show that, before the mine was closed down in 1962, it was a substantial
producer of iron-ore concentrate, reaching a peak production of 552,000 tonnes during 1952,

16/ "Libya", Mining Annual Review, 1978, p, 511,
17/ Etude d'investigations dans les branches mécaniques et électriques et dans les
industries cceesce
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The centre of iron-ore produciion in lloroecco is rnow in the Rif region. In 1940 a
Spanish Company,; Compagnie Hspagnole des liines du Rif, began cxploiting the iron-ore
deposits at Quichane, Achara and Jetonlazar.

Minihg at Quichane and Achara was by both open~cast and underground methods while
mining at Setolazar was entirely underground.

Ore beneficiation at Quichane, Achara and Setolazar invelved crushing; grinding,
floatation; magnetic separation and calcination toremove sulphur, in particular, present
in the ores as pyrite, A concentrate containing 63-£5 per cent Fe, and 0,25~0,30 percent o

was obtained.

During the period 1964~1967 the company suffered from operating difficulties, due to
the exhaustion of the rich and easily accessible ore reserves, as well as marketing
difficulties because of the abnormally high sulphur content of the Rif iron ores, 1In 1967
the company ceased operation,; as a result of which the Government took over the mines. In

1968 Société d'Exploitations des bines du Rif (SEFERIF) was established by the Government
as & branch of the Bureau de Recherches et de Participations liiniéres, (BRPM) to continue

mining at Qulchane, Achara and Setolazar.

Seferif carried out intensive geclogical studies of the Rif iron-ore deposits which
led %o the discovery of another iron-ore deposit at Iber Kanen, lying between Achara and
Setolazar.. At the same time the variocus ores delineated in the Rif zone were intensively
studied metallurg1cally and, as a result, a decision was made to construct a pelletizing
plant of 850,000 tonnes capacity at Lador. It began operation during 1973, The pr1n01pal
Moroccaniron=ore mines are listed below:

Mine o ' o -JPemérks

Quichane The rich and easily a006551b1e ore dep051ts
have been exhausted.

Achara - Prodictive. open—cas®,

Setolazar : .~ ' Underground operations stopped in 1967.

Plans to resume mining during 1990,

Iber Kanen Underground mining began in 1979.

(11}  Iron—ore production in Jorocco

Iron-ore. production in liorocco for the period 1968-1977 is shown in table Il.3. As
noted earlier, Compagrie Espangnole des Mines du Rif, during the period 1964-1967, suffered
from operating and marketing difficulties in respect of the ore from their mines at Quichan
Achara and Setolazar, and this led to the closure of the mines,in 1967, During the four-
year period prior to the closure of the mines iron—ore production had been on the decline,
and continued to fall after the Government had taken over the mines, Between 1963 and 1972
for instance, iron-ore production fell by 71 per cent (see table II.3), From 1973 to 1975
there was, however, a gradual increase in production from 375,000 tonnes in 1973 to 5544000
tonnes in 1975. This was due to the coming on stream of the Mador pelletizing plant
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(whuse start-up date was in 1973);: in addition, a new underground mine at Iber Kanen began
production during 1975. During 1976 and 1977 production was 343,000 tonnes and 407,000
tonnes resnectively. The decline during 1976 and 11977 is attributable to cut-backs in
sroduction resulting from lack of demand caused,in turn, by the world recession.

Anosher minor source of iron in Morocco is as a by-product of. pyrrhotite mining at
Kettara, After the pyrrhotite has been roasted to remove the sulphur (which ig used in
the fertilizer industry), the iron cinder produced in the process is stock-piled and will
nost probebly be sintered to be fed to the blast furnaces of the iron and steel plant
wnder sericus consideration at Fador. Production of pyrrhotite is currently running at
76,000 tonnes., Production for the period 1968~1977 is shown in table IIL, 4.

(iii) Exports of iron ore from Morocoo

Mcoroccaa ironwore exports have declined since 1968 (table IIL2). Thus in 1035, .
iron-ore exports were 658,000 tonnes but by 1976 bad fallen to 3383000 tonnes., - In monetary
terms the revenue obtained from iron~ore exports has also declined. The share of iron ore
in toial mineral exports and total commodity exports, for instance, were 3,5 per cent and
] per cent respectively in 1968 but by 1976 had declined to 1 per-cent and 0,5 per cent
respectively. It is likely that, with the coming on stream of the Nador iron and steel
facility during the 1980s, iron~ore exports from Horocco will decline still further.

vz) Thp Sedzn

The iron rescurces in the Sudan ocour mainly in rocks of Pre~Cambrian age as bedd-d
‘epontts and as laterites derived from rocks of various ages. The principal iron rescurces

oziur ot Fodikwan and Sofaya in the Red Sea Hills and also in the South—central Kodofan, at
Ivvan in vhe Wadi Halfa area, at Ingessana Hills-in the Blue Nile Province and in the Bahr

ei Ghanal Province, }§/9 12/

A% Fedikuan and at Sofaya{Red Sea Hills) the deposits are associated with Pre-Czmbrian
heav rockos The ore-forming minerals are mainly magnetite and minor haematite derived frcem
the alter tion of magnetite. The iron mineralization is a Magnitnaya type. Reserves at
Fodilo@an ire estimated at 6 million tonnes grading on average 60 per cent Fe, Those at
Sofaye arce estinated at 20 million tonnes, also grading on average 60 per cent Fe,

The principel irom resources in the Kordofan province are located at Abu Tulu., The
m noelizadion is a Iake Superior type. Ore-forming minerals are mainly haemaitite with some
mF metite. DPotential ore reserves are estimated at 36 millien tonnes grading on averdge

£1 per cent Fe and 5 per cent SiOZ.

At Kuivp in the Wadi Halfa area, minette-type iron resources occur within the Nubian
series (Mesozoic)s The ore-forming mineral is haematite, Potential resources are estimated

=+ 10 million tonnes grading on average 51 per cent Fe,

€A 4 e T M.

18/ ‘'winistry of Energy and Mining of Sudan", liining Journal, vol. 291, No. 7457,
;‘_] :uly 1978: po 4?0

19/ 3,<. Lhiteman, the Geology of. the Sudan Republic (1971), Pe 240.
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The laterite iron—ore accumulations occurring in the Bahr el Ghazal Province appedr
to be the largest iron resources in the Sudan, bul no systematic investigations have becn
carried out on them t6 determine their tomnage and grade, Total iron~ore reserves are
estimated et 16 million tonnes contained iron (see table I1.5).

Efglofﬁzgggm of iren ore in the Sudan

The only iron—ore resources to be exploited in the Sudan are those located at PFodikwai
and &t Sofaya because of their proximity to the sea, bul even these have only been
inte nittently worked and then oncy on 2 small scale,

In 1964 the Podikwan Company ILtd., was established to work the Fodilkwan iron-ore
depozits, One other mine which is reported to have been in .operation is that bazed on
the Sofays iron-ore deposits. The information available is that in 1962 the lease
covering the Sofaya deposits was held by Sudanese nationals who had a contract to supply
iron ore to a Yugoslav company. It is reported that, although they shipped some ocre to .
Tugoslavia, the deal fell through because ore specifications were not met, gg/

Production of iron ore in the Sudan is insignificant,
(£) Tunisia

The rrincipal iron~ore resources in Tunisia are Bilbao types with minor minette types
occurring in the southern part of the country. g&/ The most importan’ of the iron-ore
resources are found in the Tamere~Douria-Bouchiba area, and at Djerissa, Jebel Ank, llebcuxr,
and lefza,

The Tamera-Doria—~Bouchiba deposits occur in the north of the country. They consigt
~L @ numbsr of acatiered haematite deposits of Bilbac type substituting for limestune of
upper Miocene age. The deposits have a high content of argenic, lead, zinc and silica,
Below the water-table the ores consist of mainly siderite.

Ore reserves at Tamera amount to 10,0 million tonnes haematite grading 52 per cent r'e,

At Douaria siderite reserves amount to 14 million tonnes grading on average 60 per cam

Tea.

The Djerissa iron—-ore deposits are located in the Province of Kaf not far from the
f.gerian border and just 30 km east of the Ouenza iron—ore mine in Algeria, The Djerissa .
Iron deposits in Tunisia and the Quenza and Bou Khadra iron-ore deposits on the other side
=« the border in Algeria are geologically oontinuous, forall three lie at the edge of the
Tuenza Massif. The ore~foming minerals of the deposiis are haematite with siderite
naourring particularly below the water—table, Reserves at Djerissa are estimated at
12 million tonnes of haematite ore grading on average 54 per cent Fe,

e

20/ JIbid.
21/ PFtudes d'investigation dans les branches mécaniques et électriques et dans les
nustries .. e . -
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The Jebel Arnl iron-ore resources near Gofa are 9 the oclitic minette type and
occur in sedimentary rocks of TFocene age. The ores grade on average 53 per cent Fe
and have an abnormally high nhosrhorus content (un to 0.3 ner eent P). Potantial
resources are estimated at 30 miilion tonnes.

At Nebour in the Kei region about 10 million fonnes of potential onlitic iron-ore
resources have also been investigated. They grade on average 40 per cent Fe and
6-10 per cent 5i0,.

At Yefza, not far from ihe Tamera~Douaria~Douchi deposits, potential iron-ore
resources amounting to 10 million tonnes and grading 20~27 per cent Fe are known to
exist,

Total iron ore reserves are estimated at 23 million tonnes contained iron (see tabl-

I.6).

(i) Exploitation of iron ore in Tunisia

B Tamera~Douria mines

Several scattered iron mines exist in the Tamera~Douaria~Bouchiba area; they
have been operated by Scciété du Djebel Djerissa since 19407,

Annual production averages 111,000 tonnes of iron-~ore concentrate, half of
which is exported and the other half used as feedstock for the El Fouladh and ilenzel
Bourgiba Tron and Steel works,

As a deliberate rational policyy production has been allowed tc fall in order
to congerve reserves. 22/ The mines employ ahout 500 persons,

e Dierrisa mine

During 1971 and 1572 annual production at Djerrisa mine was averaging 800,000
tonnes but has now been allowed to fall in order 1o conserve reserves. It is curi-znt
ruming at 200,000 tonnes annually. The mine is operated both by open-cast and
underground methods, Iore than two thirds of production is exported while the remain
supplies the Bl Poulach and *he ljenzel Boughiba Iron and Steel plants,

Over all, for the period l968«197?, total production has declined from about
1 million tonnes in 1968 and now stands at O.3 million tonnes, as shown in table IL°C

(1i) Exports of iron ore from Tunisia

Tunisian iron-ore exports have declined over the period 1963-1976 and are still
declining. 1In 1968, for instance, iron-ore exports were 654,000 tonnes but by 1976 had
fallen to 113,000 tonnes. This follows the 1972 decision to reduce production in order fc
conserve ore reserves, As a congsequence of the decline in iron—~ore exports, the share by
value of such exports in total mineral and total commodity exports has also declined from
6,3 per cent and 2,5 per cent respectively in 1965 to 0,3 per cent and 0.2 per cent
respectively in 1976 (see table IIL 3),

£

gg/_ "Maghreb~Europe: mineral bond"; Mininz Jourral, vol, 290; No, ?452,'16'June 197
pPps 449-4514
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{(iii) Pigiron and ferroalley production in Tunisia

The annual production of »ig—irca and [ferroalloys over the period 1968~1976 has
averaged 130,000 tonnes, as indicated in table IV, 3.

There are planrs o increase iron and stcel nroduction in Tunisia tharough the use of
imported as well as local ore. A direct~reduction plant, probably based oin Brazilian ore
and local ges, iz under construction.

e WEST AFRICA SUBREGICE

A11 the known iron—ore resources of importance in the West Alfrica subregion are
sedinentary-controlled exczot for the lateritic keloun iron-ore deposits of Guinea and
the magmatic Agracha iron resources ol Western Sahara, The majority of the iron-ore
deposits in the subregion ere lake Superior or minette with a few Bilbao types.

(a) Benin

Iron~ore rescurces in Benin occur as minette types in association with MMesozoic and
Tertiary sedimentary rocks. The ore-forming minercl is haematite, The principal iron-
ore accumulations are located at Loumbcu~Loumbou and fladélali in the Kandi district in the
northern part of the country, 23/, 24/ The resources lie about 550 km north of Porto Novo
on the ftlantic coast, Potential resources at Loumbou-Loumbou are estimated at 250 millior
tonnes grading on average 50 per cent Fe, 16 per cent Si0,. 0,04 per cent S, 0.8 per cent I
5 per cent AlEO and 0.08 per cent 1in., Potential resourcés at adekali are estimated at
40 million tonnés grading on average 58 per cent Fe; 3 per cent 3102, 2 per cent~A120 '
0.09 per cent lin'and 0,8 per cent Cad (seée table I.7). 3

(b) Ghana

The principal iron resources in Ghana arc the Shieni sedimentary iron-ore deposits,
the Opon~diansi lateritic iron-orc denosits and the Pudo titaniferous magnetite ore
deposit, 25/

(i} The Shieni sedimentary iron—ore resources (minette type)

The Shieni sedimentary iron—ore rescurces occur in the northern region near the borde
with Togo. They are associated with the Voltaian formation. The ore—forming mineral is
haematite, Reserves are estimated at 1,270 million tonnes with average grade 35~50 per ce
Fe, 13-37 per cent 8102, 0s33 per cent P and an abnormally high percentage of titanium,

(ii) The Opon-tansi lateritic iron-ore resources

The QOponliansi lateritic iron~ore resources are developed over Toldsd rocks of the
Tarkwaian and Birimian. Reserves are put at 150 million tonnes grading on average 52.5 ne
cent Fe, 3.0 per cent 8i0,; 0.9 per cent P and 15 per cent A1203.

g;/ Survey of World Iron-Ore ResSources cecee

g&/ "Benin®, Minine annual Review, 1978, Pe 497 4
25/ Iron—Ore Deposits of Ghana (Ghana Geolsgical Survey, Report Noe 75/Ts 1975)s
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(iii) Pudo titaniferousemagnetite irom-ore resources (Taberg type)

The deposit occurs. at Pudo in the norih=central part of the Upper Region. The ore
consists of thin but nersistent magnetite bands separated by norite. The magnetil-~ band-
are vertical or steeply dippins, Potential regources are estimated at 4,5 million tonncoo

grading on average 33.5 per cent Fe20j and 3,9 rcr cent Ti02.
o

(iv) QOther iron ore resources or indications in Ghana

Indications of iron-ore lhave been Jound at Alpafu in the Volta Reglon in the' form o

‘haematites associated with cherty quartzites and sandstones, The average grade on the
few samples analysed was found to be 50 per cent FeEO; and 38 per cent 35i0.. Other

occurrences have been found in the Fastern and Westérnh Reglons but no systématic
investigations have so far been carried out on them.

Over all the total known iron—ore reserves in Ghana amount to 613 million tonnes of

contained iron. The details of the various iron~ore deposits are given in table I.3,

(c) Guinea v

Iron-ore resources in Guinea are found at Koloum, Forécariah and Yomboeli, near
Conakry, the country's capital, at Tomine near Gacual, located in the north-~western part
of the country, and 2% Simandou and Wimba in the souti--east, 26/, 27/

The Koloum, Forécariah, Yomboeli and Tomine iron-ore resources are lateritic types.
Reserves at Koloum are estimeted at 9 million tonnes grading on average 52 per cent Fe,
1.5 per cent Cr and 0,05 per cent P, Those at Forccariah are estimated at 300 million
tomnnes grading on average 53 per cent Fe, 1.5 per cent Cc and 0.05 per cent P. At Yomloel’
reserves are estimated at 2 million tonnes grading on average 40 per cent Fe, and those at
Tomine are estimated at 200 million tonnes grading on average 55 per cent Fe, 1 per cent C:

and C.45 per cent P.

The Simandou and Nimba iron—ore resources in Guinea are an extension north-eastwards
of the Nimba iron—ore deposits of Liberia. Simandou lies 15 km north-east of the liberian
Nimba iron-ore deposits while the Guinean Nimba iron~ars resources lic 122 km further on t¢

The principal ore-forming mineral at Simandou and at Nimba is haematite,

the north-east,
Reserves at

which accounts for about 93 per cent of all the irom-ore~fniming minerals.
Simandou amouwnt to 1,000 million tonnrs grading on sverage. 65-per rent Fep 0,07 per cent

0e25-0,4 per cent 3iQ, and 5.8 A1,C.., Those at Nimba amount to 700 million tonnes grading
on average 67 per cen% Fe and 0,0i Ber Both the Simandou and Nimba iron—~ore resour

contain treces of chromiwme

™
iy

cent P.

The total known iron-cre reserves in Guinea amount to 1,394 million tonnes contained
iron, Details of the tonndge and chemisiry of the various iron—ore deposits are given in

table I.9

26/ H.R.V. Gaertner, Happort sur les gisements de minerais de fer en Juinse
(Bundesanstalt, fUr Bodenforschung, 1961), unpublished report.

27/ "Guinea", Mining Annual Review, 1970, p. 360,
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(i) Exploitation of irop—ore in Guinea

The Koloum lateritic iron-ore deposits were exploited over the period 1053-1966 by
Compagnie Minidre de Conakry; owned by British and French interests, The nine was
operated by open-cast methods and annual production averaged about 1 million tonnes of

iron ore. The history of production annually for the period 1957~1966 is given in

table IL G,

tm long from the Koloumpenineula to the

port of Conakry for export mainly to Poland, the United Kingdom, the Ge¢rman Democratic
Republic, Czechoslovakia and Egypt. Because of competition from other producing countries,
however, the prejudice ol some consumers against the comparatively low iron content

(about 51.5 per cent Fe) and high chromium content {about 1.25 per cent Cr), and the
acquisition of some of the equity in the company by the State in 1961, the original owners,
wno were still operating the mine, allowed it to run down and eventwally mining operations

ceased in 1966,

The ore was transported on & railway 12

(ii) TFuture nrojects

In 196G, tihe Government, together with five international companies, established
Mifergui (Guinean Iron-~Ore Company) to exploit the HNimba and Simandou iron~ore deposits,
The share capital at the time was reporied to have been distributed as follows:

Percentage
Guinean Government 50
Southland Mining of Austmalia 20
United States Steel ' 12,5
Finsinder of Italy ' Ted
State Steel Company of Yugoslavia ‘ 5
State Steel Company of Romania o 5

In 1971 it was reported that the British Stecl Corporation was alsc interested in
participating in the venture and that Okura Trading Company of Japan had signed a long—
term agreement to buy 7.5 million tonnes of the Simendou-Nimba iron-—ore. The remainder
was t0 be bought by the Tive Mifergui participating international companies 28/, 29/, 30/,
31/, 32/y 33/ Iron~ore production was planned at 15 million tonnes of ore concentrate
annuzlly. ' :

(iii) Infrastructure development

The Bimandou and Nimba iron~ore deposits lie about 20 km and 120 km respectively to th
north—east of the ILAMCO Iron Ore !lines in Liberia. The international participants in

28/ Ibid.

29/ "Guinea", lMinerals Yearbook, vol, III irea Reports: Intermational (USRY, 1972)
pe 1004,
30/ "Guinea", Mining Annual Review, 1974, pa 57k
31/ "Guinea", Mining Annual Review, 1978, p. 501, | _
ég/ "Guinea: changing direction", African Resedrch Bulletin, vol, 15, No. 10
30 November 1978, pp. 4830-4381.
33/ "Cuinée", Africuc Industrie, No. 182, April 1979, p. 20,
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Wifer-ui wanied to wuild 2 reilway linking the Sirendou-Nimba iron-ore deposits in Guinea
to the LAMCO rall-hend, argming that it would have been cheaper and have enmdbled an earlier
start to be mzde an the project +thar extending the Corekry-Eankan railway to Simandou and

Nimba, 2c¢ proposed Ly ihe Government, The Covernment's view is that the extension wWould

not only serve th~ lron mirtes bubt also open up the entire central region of Guinea by
creviding an cutlet o and frum t2 Atlaniic port of Conxkry. The Government's wishes
vltimately prevu;¢rd 2nd studies ere notr under way on ‘he construction of a rall link

Sotween Karkan an? Thiass ‘\d_r s=Nimba
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h. Potential iron-ore resources estimated at many millior;s of 'éo_nnes ocour in
that part of the Nimba mountains extending into the Ivory Coast. - However, very
. few detailed investigations have been carried out on these resources,

i. In the Dans Massif potential iron-ore resources exist amouniting to 5 million
tonnes with average grade 40 per cent Fe,

'j. At Bipilou potential lake Superior—type ironw-ore resources estimated at
50 million tonnes grading on average 40 per cent are known to exist.

k. The Beti and Tienko }Mountains in the Touba region are known to have potential
iron~ore resources of lake Superior-type. Potential resources at Beti are estimated
to be 20 million tonnes grading on average 37 per cent Fe and at Tienko 7 million
tonnes grading on average 43 per cent.

1. Potential iron-ore resources amounting to 130 million tonnes and grading
40 per cent are known to exist at Kaniasso.

(ii) 1Yassive and residual iron resources

6f nmassive and residual resourcesyalthough ocourring in various geological
enviremments in the Ivory Coasty the most important aret

a, As thin titanium~bearing magnetite bands in the Birrimian Sysiem, e.g., at
Tortiya.

b, As pegmatitic titanium iron minerals, e.g., north Daloca,

Ce As secondary titanium iron minerals in laterites; e.gay west of Daloa,

de As titaniun-rich magnetite derived as differential segregations from basic

magmatic igneous rocksy eegey 21 Samorokaha.

None of these iron mineralization occurrences has been investigated in detail with a view
to delimiting ore reserves and grade, However, potential resources are presumably large,

The known iron-~are reserves in the Ivory Coast amount to 448 million tonnes of

contained iron, Details of the tonnage and chemistry of the various deposits are given
in table I,10.



B/ Q.14 /5T .80 /341
) Page 19

(1ii)} Plans to start iron-ore mining at Klahoyo

COleerCl has plans to start preducing 12 million tonnes per year of iron pellets
based on the Klahoyo iron-~ore resources. ﬁj/, 36/y .31/4 38/, 39/ There were two possible
ways. o;ltransportlng the ore to the port of San Pédro, The first involved pelletizing
at the mine and transporting the péllets by reil for 376 km, - The second was to transport
the concentrate-suspended in water via a 330 km long pipeline ta the port and pelletizing

It has been reported recently 40/ that a decision has been taken to adopt the
The encrgy required by the minc will be obtained from a hydroelectrio

it there.

second alterrative.
dam now under constiuction on the Sassandra River,

The participants in the project are:

British Steel Coroonatﬁon (United Kingﬁom) 20 per cent
Mitsubishi Corporetion

S Lo SlOleKalSha (Japan) 40 per cent

Ore and-lietal Co, Ltd,- (Oremco) {South Africa) 10 per ¢ent

~ Usinor: (France) 10 per cent

Packands Mather International (USA) 15 per cent

5 per cent

Ivory Coast Government

The cost of the project is estimated at GUS 4 billion and because of the huge capital
outlay Comiferci is irying to find other companies willing t0 join the comsortiumg 4;/

(¢) Liberia

Iron-ore resources in Liberia occur as haematite and/or maghetite in schists or
gneisses and/or quartsites absociated with Pre~Cambrian recks, A& few of %the known iren-
ore occurrences in the country are being exploifed buf the majority are still being
investigated to determine their economic viability. Details of the tonpages and chemistry

of some of .the most impértant iron-ore resources in liberia are given below,

A
¥

35/ "Ivory Coast vemture, Minjng Nagazine, May 1974y Dy 375
36/ ?K%ghoyy" RMlletin de 1'Afrigque noire, Ko, 250.September 1974, Pe 821.
él/ "C8te 4'Ivoire", Bulletin de 1'Afrique hoire, No. 246, lay 1974, p, 493,
§§/ "Japanese interest in iron—ore project in Ivory Coast'y Quarterly Economio
heview, No, 4, 1973, p. 12

39/ Projet  Je g de Fer en CBte Q;Ivoire, Minist¥re de l'doonomie et des Finances:
Jecrétamiat d'itat-charg? de Mines, January 1973, unpublished.

AQ/ "Ivory Coast iron ore ¥, Mining Magazing, December 1978; p. 639

1 "Interest in Ivory Coast iron ore and nickel revives", M;nigg gouggal, vol, 291,

I-O. ?4 ] 18 Aug.[st 19?8’ p“ 117.

"
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(1) Boml Hllls iron—-ore denoults

The Bem1 Hills iron-oxe depoalts -ocour in -association with schists, gneisses, grenite
and’ manr diabase of Pre~Cambrian age. The strikes of the orevbodies are sometimes

ooncordant .and sometimes discordant with the general strikes of the country rocks and they
are therefore classified &s lMichicopiten types.

... The ore-forming mineral is nagnetite that has been partially oxidized to haematite,
The grade averages 68 per cent Fe in the high-grade ores and 30 per cent Fe in the more
siliceouc ores, Iron~ore reserves still to be exploited amount to 65 million tonnes
grading on average 45,3 per cent Pe,

Exploitation of iron ore at Bomi Hills Mine

The Bomi iron ore mines begen production in 1951. 1lining was by openwcast

methods, Production was a sieady 2,8-3 nmillion tonnes annually until the mine ceased
operations in liarch 1977.

The mine was owned by Liberia Mining Company (INC) whose equzty capltal Was
divided up as follows.

Republic. Steesl (USﬂ) R e per ceunt
U.S. Steel
Chrictie family )

v g

40 per cent

- To enable IlIC to carry out mlnlng operations at Boml, the following steps
Mq%tﬁmr._” - e

( } A narrow—gauge rallway and a-road were built to- llnk Bom; W1th Monrovia.

{ii) A harbour wes ‘constructed at lionrovia,

(iii) Social services {housing, water, power, etc, ) were provided at Bowmi,

All the iron ore produced was exported, mainly to the United Kingdom, Federal Republic

of Germany, Italy and the WSA. +At:the time of closurey The ‘mine averaged an annual
production amounting to.about 0.6 mllllon tonnes and had a'labour force of 2 4585, ‘of whom

. 133 were expatriates, S

(11) nano Rlver lron—ore den031t“

- .-.-.-o-n---'--! LR

The Mano River iren-ore depositg are geologically similar to the Bomi Hllls dep051ts.

Ore reservas are estimated al 15 m11110n tontes- gT&ding on average 47 per cent Fes

2, Exploitation of i 1ron ore at ManQ4R1ver liine . .. ¢

. . The Matignal. Iron-Ore Company (moc) was egtablished in 1958 to exploit the
}ano River iren-ore deposits. Ite equity was divided up among the following:

it e s e A e
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Liberia Mining Company (IMC), owned by Republic Steel, U3 Steel and

Christie family - 15 per cent
‘The Govermment of Liberia - 50 per cent
Liberia Enterprises Incorporated - 35 per cent

~ Liberia Enterprises IQCOrpbqated is owned by private share-holders (43 per cent
American and 57 per cent Liberian). OFf the American shares, at least 25 per cent are

owned by the Christie family,
© NIOU entered an agreement with Mine Management Associated Ltd. * (A), owned 100 per

cent by the Christie family, to run the mine and sell the iron ore. For their services
they are paid 3 per cent of the gross salesy tax free, - irrespective. of the profit mdde

during the year,

Associated Mines Services Ltd, (100 per cent owned by the Christie family) also has
an agreement with NIOC for services involving mine purchases, contracting etc.

“» Phe-INC railway was éxtended from Bomi Hills to the Mano River iron-ore miﬁes.

Production began in 1962 and reached 3 million tommes in 1964, r181ng to 4 million
tonnes in 1970.

b. 7. Eéiketihg‘df-;;on~on§_production,from‘ﬁapo River Mine o, v
RECT e + ‘ . ) R /
Production, all of which is exporied, goes mainly to the USA and Europe. From
1963 to 1969, NIOC bought on average 100,00Q tonnes from IMC*'s Bomi Hines. It is
said that +his was done in order to mix the ores from Mano River with those of Bomi
Hills and thus upgrade them so as to obtain a higher price. Anether:reason for"
this procedure is that NIOC's ore was sold to Ropublic Steel under long—term contracts
at a fixed price of §US 6 per tonne. Republic Steel, as noted above,-is the pr1n01pal
. share~holder-in INC, In 1975, the prevailing world price for iron ore averaged - -
0S8 12 per tonne.. Phus NIOC was not interested in moling a profit as. long ag it

produced. cheap ore for REpubllc Steel to buy.f

In 1970 the total labour force 2t Bomi 1ron mines wag, 1,950, of whom. 150 were
expatriates,

(iif) * Nimbo (and Tokddeh) irom-ore deposits

These are located in the north-eastern part of ithe country near the border with Guinea
and are typical Iake Superlor types which have been subsequently enriched to form both -
residual and replacement iron ores. The ore-forming mineral is mainly haematite, Ore
reserves at Nimba-Tokadeh amount to 1,636 million tonnes grading on average 63.7 per cent
Fey 4 per cent 8102, 0,03 per cent S' 0.03 per cent P and 0.9 per cent Al2 3.

-3 Eggloitation of iron ore at Nimba

‘fn 1953 International AfrlcanﬂAmerloan Corporatlon (IAAC), and American company,
obtained a 60—year concession agreement from ihe Liberian Govermnment to exploit the
Nimba iron-ore deposits. In 1954 the Swedish Liberian Syndicate (SLS) became & partner

in TAAC.
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SLS was later joined by Bethlehem Steel (LIBETH) to form Liberian American-
Swedish lMinerals Company Lid. (IAMCO). A joint agreement was entered into under which
LAMCO had a 75 per cent and LIEETH & 25 per cent interest in the concession,

The concession agreement grants LALICO thic execlusive right and privilege to
explorey develop,mine, manufacture, transport, load, ship, sell and export iron ore
in iron-ore-bearing minerals, etc,

In addition, neither ILANCO nor LILESTH were required to pay taxes, feesy excise
duties’royalties, etcey to the CGovernment.

b, Infrastructure development at Nimba~Bachanan

To erable mining to be carried out at Himbas

(i) A 260 km railwey was built from Nimba to Buchanan en the Atlantic coast,

(ii) Complete harbour facilities were developed at Buchanan for the export of
: the ore,

. (4ii) Social facilities for the workers were provided at Nimba and Buchenan,
Production began in 1963. Annual production averages 10 million tomnes, All

the iron-ore production is exported, mainly to the USA, Federal Republic ef Cermany,
¥taly, France, Spain and the Netherlands.

The labour force is about 4,000, of whom 75Q are expatriates,

(iv) Bong iron—ore deposits

The Bong iron-ore deposits are similar to the Bomi and Mano River deposits, The ore—~
ferming minerals are magnetite and haematite. Ore reserves are estimated at 371 million
tonnes grading on average 38 per cent Fe, 7-0 per cent 3102, Qe 03 per cent 5, and 0,03 per
cent P, ’

By ploitation of iron ore at Bong liine

In 1958, Gewerkschaft Exploration I4d, obtained a 70-year concession agreement
from the Liberian Goverrmment to exploit the Bong iron—ore deposits.

Gewerkschaft Explorztion Ltd, is a creation of four steel companies in the
Federal Republic of Germany, dominated by August Thyssen Hltte. They were joined by
the Italian Finsider Group, the largest producer of steel in Italy, The Gewerkschaft
and the Finsider Group then formed tlie Bong liining Company (HMC), CGewerkschaft
Expleration Ltd, has a consulting agreement with BMC,

BIC is a closed mine, i,e. its owners are also its prineipal customers, The
ore is exported solely to the Federal Republic of Germany and Italy. The Group
is therefore not interested in making a profit &t the mine, As long as production
costs are met, profits will follow in the form of a lower ore price and thus a lower

cost for steel,
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Anmal production ig about 7 million tonnes of iron—ore concentrete., The total
labour force at the mine is about 2,245. of whom 337 are expatriates.

(v) Wolugisi Raqgg!iron«ore'degosits

These deposits are lcocated in the northern pari of the country, very close 1o the
Iiberian-Guinean border.

Tiie depesits have been under investigation for a numbér of years by the Liberian Iron
and Steel Corporation (LISCO). They have not so far been exploited because of their
remoteness from the cosst, Plans ara under consideration, however, to construct a railwey
to link Wolugisi Range with the Bomi-lfonrovia line, Ore reserves amount to 1,285 million

tonnes greading on average 45 per cent Fe,

(vi) Putu Bange iron-ore deposits

These deposits are located about 16C kmr nortk of the 4tlantic port of Grand Cess.
The property is owned by the Bong lining Company.

(vii) Other iron—ore resources in Liberia

These include occurrences at Pirestone Harbel, Bassa Hills, Kpo Range, Mount Kitoma
and Wantike Mountains., They are being investigated and investigations are quite advanced
in a few cases, but in others are ounly at the preliminary stages.

(viii) Over-all assessment

Liberia, with its 2,055 nillion ionnes contained iron~ore reserves, is second only to
South Africa in iron-ors reserves in Africa. Because the Liberian deposits are close to
sea portsy the country's iron-ore production features prominently in world trade,

(ix)  Iron-orve production in Liberia

Iron-ore production is in the form of: concentretes (19 per cent), pellets (16 per cen
washed lump (6 per cent), washed fines (56 per cent) and run of mine (1,6 per cent); all
figures are approximate,

It will ke seen from table II.7 that iron-ore produetion increascd From 19,6 million
tonnes in 1368 %o 25,8 million tonnes in 1974. However, from 1975 to the present, productio
has declined and fell to 17.5 million tommes in 1977. This decline in production is linked
mainly to events in the world market for steel. 'The recession in the industrialized market
economies, which became noticeable during 1972-1973, was exacerbaied by the oil crisis of
1973~1974 and led to & reduced demand for steel, which in turn resulted in a reduced demand
for iron ore. Another reason for the decline in iron—ore production in Iliberia is the fact
that Bomi Iron Mine, the oldest in the couniry, cedsed operetions in Varch 1977.
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(x) Exports of iron ore from Liberia

Iron~ore exports, &s wiil Le ssen Trom table 1Il.4, account for about 92 per cent
and 70 per cent of total mineral and total commodity exporis respectively. The pattern
cf iron~ore exporits for the period 1968~1977 has followed that of pfoducfion, reflecting
the fortunes of ihe iron-ore market, as noted e2rlier under iron-ore production.

The principal cconsumers of liberian iron ore are the Netherlands, France, Italy,
the Univod Kingdomy Belgium, UBA,y Greece and Japan.

(xi) Contripution of iron-ore mining to GDP and Governments revenue .

The Liberian economy is charecterized by a total dependence on iren-ore mining.
Thus the iron—ore mining industry contributes about 32 per cent to GDP (see tables V.l and .
V.2). However, the real contribution of iron~ore mining to the national income is not high
Although it contributed 33.6 per cent to GDP in 1970, after deduction of foreign factors
of production, depreciation and cecst of capital, the net value added was only 14 per cent.
The reason for this is that the majority of the iron—ore mines depend on loan capital and
not on own capitai; in addition, a large proportion of the work-force consists of
expatriates, who export large amounts of money in the form of foreign exchange to théir

countries of origin.

Iron—ore mining is alsd important in Government revenue formation, accoumting for 20,/
per cent. It follows, therefore, that any decline in iron-ore production and exports woulc
seriously affect the Government's revenue position, as has indeed happened from 1975 to the

present, Qg/

(£) Mali

The known iron resources of Mall are located in the south-west of the country, They
ocour as Bilbao and minette types. The iron~ore resources located at Niore and Djidian-—
Kenieba are Bilbao types, with magretite replacing Ordovician limestones, and those locate
at Galé are minette types, consisting of goethite and haematite. Potential resources a+%

Nioro, Djidian-Kenieba and Galé are respectively 10 million tonnes grading on average 63 pe
cent Fe, 2 million tomnes grading on average 65 per cent Fe and 53 million tonnes grading ¢: *
average 52 perv cent Fe and 12 per ceat Si02. 43/, a4/, 45/ (see table I.12),

2/ Economic Survey of Liberia for 1976(ionrovia, Ministry of Planning and Economic
AffaiTs, Republic of Liberiad, 1977)s PPe 24=27 o |
éé/ Survey of lWorld Iron Ore Resources .s.. Nicolas de Kun, )
ﬂ&/ The Mineral Resources of Africa (1965), DDs 260-274. | ,
QZ/ "Pour les mines", Industries et travaux d'outremer, No. 252, November 1974, p. 94

-
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(2) Mauritania

“. - ‘Thé iron—ore resources in Maurltanla are situated in the north~central part of the

country in the Kedia Range close to the border with Western Sahara. 4“/, 41/ __/ The
principal resources ocour in the Fort Gouraud area as huge banded haematite lake Superior
iron-ore types, The banded ironstones, where well developed, may reach a maximum thicknes.
of 2,000 m¢ The grade of the ore averages 62 per cent Fe and may reach 72 per cent where
the mineralization is heavy. The quartzite layers altermating with the haemat1te bands
carry values of iron ore of up to 45 per cent Fe (see table I, 13).

(i) ©Exploitation of iron ore in Mauritania

In 1952 Société de lines de Fer de Mauritanie (Miferma) was established o exploit
the Mauritanian iron-ore resources located in the Kedia D'1djil range. Production began
in 1963, At the time of its establishment !liferma was owned by Usinor and Bureau de
Recherches (éologiques et Minidres (BRI1), both French companies, with a combined holding
of 56 per cent, British Steel Corporation (19 per cent), Finsider Uroup Italidn steel-
makers) (15 per cent), Auguste Thyssen Httte AG of the Federal Republic of Germany (5 per
cent) and Mauritanian Govermment (5 per cent).

To enable the iron-ore resources to be eyploited, a railway was built from Fort
Gouraud to the Atlantic port of Efienmne., In addltlon, an intensive construction and
development programme was embarked on at the mine itself, The harbour was dredged so as

to deepen it and allow large vessels to use it.

Production began in 1963, the Tazadit deposits being exploited first, followed by
the Rouessa deposits, In 1966 the F'Derik ore-body was opened up. Production began.
at 7.2 willion tonnes of ore concentrate, rose sharply to 8,8 million tonnes-in 1969 and
reached a peak of 11,9 million tonnes in 1974. ,

In 1974 the Mauritanian Government nationalized the mines and formed the Societéd .
Nationale Industrielle et Minidre {(SNIM) to run them.

A1l production is exported to France, the Federal Republic of Germany, the United
Kingdom, and the Netherlands. For the period 1968=1977, production averaged 8.5 million
tonnes anmally (see table IL8), )

(ii) Exports of iron ore irom Mauritania

In 1968 iron ore exports accounted for about 90 per cent of total commodity exports
and iron-ore was the only mineral -exported from Mauritania until 1970, It was joined by
copper during 1971, but the major commodity exported from Mauritania is still iron ore, It
follows, therefore, that the decline in iron—ore exports that has ocourred since 19744 has
caused serious foreign exchange and fiscal problems for the country. .

gé/ Survey of World Iron Ore ResSources ceecs
47/ "Mauritania's vast mineral wealth" Mining Maga21ne, Lipril 1968, pp. 220~227.

48/ "Mauritania iron ore", South African Mining and Egglneerlng Journal, 8 March 1968,
42/ "Miferma take over", letal Bulletin, 3 December 1974,
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(h) Niger

The important iron-ore resources in Niger are situated at Say-Diabou and at Kolo~ . .
Say~Tamou about 80 km to the south of Niamey on the right bank of the River Niger. ig/, 5;/:
52/ They occur as oolitic geethite in association with Miocene sedimentary rocks, Potentia.
resources at Sev-Niabou are estimated at 600 million tomnes grading on average 49 per cent
Fe, 19 per cent SiO2 and 1.9 per cent P, Those at Kolo-Say-Tamou are estimated at 80
million tonnes grading on averace A2 per cent Fe. 19 o> cent Sw’.O2 and 1,8 per cent P

(see table 114 )e

(1) Rigexia

Two imnortant iron—ore occurrences in. Nigeria have been investigated with a view to
establishing an iron and steel industry in the country. One of these deposits is located *
at Itakpe in Kwara State, lying about 60 km south of the confluence of the Niger and Benue
branches of the River Nigery and the other is at Enugu and adjacent areas lying to the west

of Bnugu in Anambra State. 33/, 54/ ‘ . | .

The Itakpe iron-ore resources consist of an ironstone crust capping of cellular and
concretionary laterite which overlies a bed of oolitic and piselitic ironstone of Cretaceouc
age., The laterite ironstone crust capping varies in thickness from zeroc to 7 m, with an
average thickmess of 5 m, The underlying oolitic ironstone zone has an average thickness
of 9 m. Reserves at Itakpe aré estimated at 600 million tonnes grading on average 39 per
cent Pe; 0.9 per cent P, 0.08 per cent S, and 16.7 per cent combined 8i0, and A120 o
Pilot mining is in progress and the iron and steel plant planned for Ajoukia, 1y1ng a few
kilometers to the south, will obtain its ore feed from the Itakpe iron-ore deposits. )

The Enugu iron—-ore depesits occur as lateritic ironstones in the high country west of
Ermgu. Potential resources are estimated at more than 200 million tomnes grading on average
32 per cent Fe. The deposits., although of low grade, are favourably situated close to the
collieries, and limestone is available a few kilcmeters to the east. ' '

(i) Seneeel

Significant iron-ore resources in Senegel have been delineated in the headwaters of the
River Felémé ne2r, Saraya. jj/,:ié/ The resources are located about 700 lm from the Atlantic
coast., The iron mineralization is found in association with early Pre-Cambrian (Dahomeyan§
rocks consisiing of sandstoine, sendshs and jaspers, The sams socks extend northwards inté

Mauritania and southwards int~ Guinea, The iron mineralization is a lake Superior iype with

50/ Survey of iforld Iron Ore Resources sese

51/ Nicolas de Kuny ops cit. Co o ‘ .
2/ “"Fer de Say éirmagnétites vanadifdres d'Oursi”, Commission écoﬁomique pour

1'Afrique (Organisation des Nations Unies), Autorité de développement intégré du Liptako-
Gourma, projet F0/1335: rapport sectoriel No. 1; Géologie et Mines, Bruxelles, juillet 1973
PPs OM-iv~3 to Gl=iv-4 and GM-iv-12 $o Cl~iv=15.

53/ Survey of Mourld Iroq;Qra_Hnggggééﬁ;uaa

2&/ Iinerals and Industry in Nigeria:~Federal Government Pointer, 1957, pp; 23=25,

HEEE@&EEL§§R§ﬁ§£? Minerzl Unit (ﬁnited Nations Economic Commission for Africa,
1972), nimeographa .
6/ "Le minerai de fer de Falémé, Sénégal", Marchés tropicaux et méditerranéens,.
21 June 19743 De S5Te ‘
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haematite as the principal ore~forming miner@¢l.. Reserves are estimated at 700 million
tonnes and potential- dre resour¢es at 600 milllon tonnes all grading on average 60 per
cent Fe (see table I.16).

(k) Sierze Leone

The important iron-—ore rescurces in Sierra Leone occur at liarampa and at Tonkolili.
80 km east of Marampa; at Great Scarcies River, 80 km north of Marempa, and at Bagla Hill.
in tiwe southernm part of the country. Other iron resources occurring as beach sands exist

at Gbangbama (Miagbwemo) in the Southern Province. 57/, 58/

(i) Marampa iron-ore resources

The Marempa iron—ore resources occur as haematite—muscovite within the Marampa Schizt:
The resources, although banded, are not of the lake Superior type sensu stricto but rather
an enrichment of the surface rocks in iron by weathering such that the lumpy haematite
which hags formed in the process 'is economic to exploits Reserves that remein to be
exploited at Marampa are estimated at 100 million tonnes grading on average 38 per cent Fz

(11) Tonkolili iron-ore resources

The Tonkollll iron—ore rescurces occur within the Kambuil Schists belt @re—Cambrlan)
covering much of the Sula Highlands, The resources were investigated by Bethlehem Steel
of the USA during 1973~1975; it was found that, although the iron mineralization occurs at
banded ironstenes, the economic zones.have been enriched ‘subsequently through lateritizati
processes. The ore-forming minerals are martife and goethites Reserves are estimated at
608 million tonnes grading on average 54 per cent Fei and 8-9:per cent Al 03

The resources are 1mportant for they are 51tuated not very far from the proposed
hydroelectrlc power sitation af Bumbura on the Rocltel River,

(iii) The Great Scarcies River iron-ore resourcgg

Iron-ore resources estimeted at 15 million tonnes and grading on average 30 per cant
Fe exist close to the Great Scarcies River, about 80 km north of Marampa close to the
border between Guinea and Sierra Lecne.

(iv) Bagla Hill iron-ore resources

At Bagla Hill in the Kanema District, situated in the southern part of the country,
iron—ore resources exist in association with the Kambui Schists. The ore~bodies consist
of magnetite enclosed in gneisses and quartzites.

57/ The Mineral Resources of Sierre Leone, Report No. G.P. R/1551/76/100/T 76
(Ministry of lands and Mines, 1976).

8/ "Iron ore and rutile” (Sierra Leone, Plnlutry of Mines, liines Division,
1973~1975), unpublished report, pp, 17-20.
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Bethlehem Steel Corporation of USA have investigated the deposits and have
delineated reserves amounting to 400 million tonnes grading on average 41,6 per cent Fc,
1.58 per cent $10, and 6,6 per cent Al203 (see table I.17).

(v) Beach sands at Gbargbama (Magbwemo)

Reserves amounting to 172 million tonnes greding 1,75 per cent rutile have been
delineated ail Gxangbama in Moyamba Distriet hy Sierra Rutile Ltd.y & company owned by
Bethlehcm Steel Corporation of the USA, (85 per cent) and Nord Resources Corporation of

Canada (15 per cent Jo

(vi) Exploitation of iron ore in Sierra Leone

&y llaramna. Lron~ore mine

The Marampa iron-ore deposits were discovered in 1926, About 1930, the Sierra
Leone Development Company, a subsidiary of William Baird of the United Kingdom, was

formed to exploit those deposits.

A railway was built from Marampa to Freetown, where port facilities were also
developed to handle the iron ore.

Mining was by open—cast methods, Production began in 1933 and averaged ‘
2 million tonnés of iron—-ore concentrate annually., 411 the ore was exported to the
United Kingdom (32 per cent), the Federal Republic of Germany (35 per cent), the
Netherlands (27 per cent), Freunce (4 per cent) and Austria (2 per cent), In 1970
the Government of Sierré Leone acquired a 51 per cent interest in the company,
Mining operations ceased in November 1975 owing, it is claimed by the company. to
technical reasons, At itz peak the mine employed about 5,000 persons, who were all
laid off after the closure of the mine.

Iron-ore production for the period 1968-1975 averaged 2.5 million tonnes annuglly
(details are given in tatle II.9).

b Beach sand mininz at Gbangbama

In 1967 Sherbro !linerals Ltd, owned by British Titan Products Co. Ltd. (20 per
cent) and Pittsburgh Glass Co. of the USA (30 per cent), began exploiting beach sands
at Obangbama for rutile, but for technical reasons abandoned the venture in 1971, For
the period 1967-1971 production of rutile concentrete (in tonnes) was as follows:

1967 1963 1969 1970 1971
25,142 13,898 28,403 44,058 12,933

In 1976 Sierre Rutile Ltd. took over the property and constructed a dredge and a
concentyating plant, Production began in April 1973 and the full capacity of lQ0,000
tonnes of rutile concentrate annually is expected to be reached during 1930, Slerra
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Rutile Ltd. is to pay the Government of Sierre Leone a royalty of $US 4 a tonne
produced in addition to 50 per cent of the profits. 59/, 60/, 61/, 62/, 63/

(vii) Exports of irow—ore from Sierre Leonc

For the period 1968-1973 iron—ore exports from Sierra Leone averaged about 2.45
million tonnes anmually. In 1974, however, the figure was 2 million tonnes and there
was a further decline to 1.4 million tonnes during 1975, The Marampa mine was closed in
November 1975, In financial terms the country was receiving about $US 14 million annually
for the period 1968-1975, which amounted to about 15 per cent and 12 per cent of total
mineral and total commodity exports respectively. ,

(1) Zogo
: ﬁour years of investigations (from 1964 to 1968) by the Institut gdo higqn national
(IGN) together with the Bureau de Recherches Géologiques et Mini®res iBRQHi, both of

Francey resulted in the delineation of twe importanit ireon—ore deposits at Benjél and at
Bitijaba in Togo. 64/, §5/ The mineralization is of Lake Superior type with haematite as
_+the primcipal ore-forming mineral in late Pre-Cambrian (Buem) host rocks, The deposits

are located about 460 km from and north of the Atlantic port of Lome, Ore reserves at
Benjéli are estimated at 42 million tonnes grading on average 45-54 per cent and those at
Bitjabé are estimated at 600 million tonnes greding on average 32-35 per cent Fey 20 per
cent 5102, 0.23 per cent P, 0,05 per cent S and 16 per tent A1203 (see table I.18).

(m) Upper Volta

.- The known iron-ore resources in Upper Velta occur at Tin Edia, Gouba, Gountouala, Pwige
and Kolel (D'Oursi area) to the north-east of and about 250 km from Ouzgadougou, as Taberg—
type iron ores, The iron ores occur as magmatic magnetite segregations in gabbro host
rocks, The magnetite is rich in.both titanium and vanadium. Potential ore reserves are
estimated at about 50 million tomnes (table 1,19) grading on average 40-535 per cent Fe,
3=13 per cent SiOé,'B—ld per cent Ti0,y 2 per cent lig0, 3~6 per cent A1203, and 0,5=1, 15
per cent V205_66 : 61/, 68/

——

59/ "Sierra Leone: SRC on the verge", Industrial Minerals, No. 139, April 1979,
PDe 13-140 ‘ : .

60/ "Sierra rutile produces”, Mining Journal, vol, 292, No, 7503, 8 June 1979, p.446.

61/ "Gabangbama: Sierra Leone", Engineering and Mining Journal, vol. 80, No. 1,
canuary 1979, p. 105. - ‘ .

52/ "Rutile: Sierra Leone", African Research Bulletin, vol. 16, No, 2, 30 March 1979,
po 5032. ' | :

- 63/ "Sierra Leone: Les produits miniers assurent 78.4 per cent des exportations®,

Afrigue industrie, No. 190, ler et 15 aofit 1979,

64/ Suxvey of Horld Iron Ore Resources sees

65/ "Pogo-mineral exploration™, [lining Journal, 12 July 1968, p. 25,
gé/ survey of World Iron Ore ResourtesS osee

61/ Les gites de magnétite vanadifdres d'Oursi - Le_potential minier de la République
de Haute-Volta (Direction de la Géologie et des Mines, 1375), PbDe 179w102,

6_8_/ Fer de Saz_ seec
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(n) Western Sahara

About 150 million .tonnes of potential (Tabergntype) 1ron-ore resources are. known to
exist at Agracha in the Wesiern Sahara, Average grade is 54 per cént Fe and 14 per cent

’I‘10 (see table I.EO).
s CENTRAL AFRICA SUBRLEGION

(2) Apgola

Iron-ore resources in Angola occur widely all over the country but only those
occurring near the co2st or near the Mossamedes - Serpa Pinto, the Benguela - Villa
Teixeire de Scusa and the [manda-Malanje rallwan have been or are likely to be exploited

in the near future. 69/, 70/, 71/ -

T 3

The known iron—ore resources in the region traversad by the Luanda~dalanje reilway
are 1ocatcﬁ at Dala Tando very close to Villa Salazar P&d at M'Bassa and Cassala~Quitungo.

The Dala-Tando iron-ore resources are situgted near the Champambe hydnoeleqtrio dam
on the Cuanza River in the Cassala-Quitungo.area. The résources are Pre~Cambrian taconites
vith ore (haematite) reserves estimated at 1 billion itonnes prading on avarage 32 per cent

Fe. Flans are under way to exploit this iron-ore deposits

The 'Bassa iron--ore reccurces located about 150 km east of Luanda are titaniferous
iron ores, having been {ormed as magmatic magnetite segregations from basic and ultrabasic
igneous rocks intrusive into the Basement Complex. Ore reserves are estimated at 10 million
tonnes grading on average 56-60 per cent Fe and 7 per cent §i0,.

The Cassala-Quitungo Group lie about 40 lm cact of N'3assa. They congist of
titaniferous magnetite iron-ore types. = Ore reserves and potential resources are estimated
respectively at 72 and 100 million tonnes greding on average 35 per cent Fe, 44 per cent

810 and 0.4 per cent TlO

The most lmporiﬂnt iron~ore resources in the vicinity of the Benguela - Villa Telxelva
do Sousa railway ars eiivted at Coina, Chilesso and Teixeira da Silva, .

The Cuima iron—ore rescurces, located about 65 Lm south—east of Nova Lisboa, consist of
hweematite-magnetite lenses and residuel iron ores. The reserves remining are estimated to

be about 10 million: ‘onnes grading on fverage Q0 per cent Fe. .
: \

The iron—ore rescurces.loce . ed in the region traversed by the Mosamedes - Serpe Pinto
railway are at Cassinga and Sa da Bandeire. The Cassinga iron-ore resources are by far the
largest known iron-ore resources in Angola, . The resources are Iake Superior types occurring
as residual, replacement or primary bedded. iror—ore formations, Ore reserve estimates are
put at 100 mllllor tonnes of haemat.ta ore, grading on average 61 per cent Fe, and 2 billion

tonnes itabirite. grading on average 40 per cent Fe, .

e ——— e

§2/ Survey of World Iron Ore Resources ecoee

70/ Ferro: Qcorrfncias liinerais rProv:.nc:.a de Angola, Republlca Portuguesa, Dxrecqao
Provincial gos Services de Geologia e Minas, 1965), ppa 23-30s. - .
711/ R.A. Pelletier, lineral Resourccg of South—Central Africa (1964), Pald2y
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The Sa da Bandeira iron—cre resources, like t@OSC in the Cassala~Quitungo region,
are titaniferous magnetite ores, Estimates of reserves are not available,

The possibility that wore iron-ore resources will be discovered in Angola is very
good indeed, The only difficulty is that they would be remote from the existing
infrastructure, Total known ironw-ore reserves amount to 1,218 million tonnes -of contained

iron (see tabie 1. 21},

(i) Exploitation of iron ore an Angola

a, Cuima iron—ore mine

Iron-ore production was begun in Angola at Cuima in 1957 by Companhia Mineira do
Lobito, a company owned by the Portuguese Govermment (85 per cent) and German
interests (15 per cent), The ore was transported from the mine to Lebito on the
Benguela railway and then by sea to the Federal Republic of Germany. ZE/ In 1957
shipments of iron-—ore concentrate from the mine were 75,000 tonnes but by 1961 had
reached 500,000 tonnes. Produgtion at Cuima ceased in 1967-19638 when the richer
and larger deposits in Cassinge were brought into production,

P. Caspinga iron~-ore mine

Some time during the 19¢0s Companhia Mineira do Lobito made plans to exploit the
Cassinga iron—ore deposits because they were larger than the Cuime deposits and
offered opportunities for large~scale operations, They were joined by a consortium
of investors possessing large financial resources led by. Krupp of the Federal Republic
of Germany, who became the managing agents. Ié/

Before beginning production, the company built a railway from Cassinga to the
deep~water port at 3aco de Giraul, 10 km north of Mossamedes,

Production began in 1967 and by 1975, when the Angolan civil war broke out, was
averaging 5 million tonnes of iron—ore corcent-atec.

The principal consumers of Cassing® iron ore were the United Kingdom, the
Pederal Rerublic of Germany, France, Japan and Belgium, '

Befcre the civil war,. plans had heen drawn up to concentrate and pelletize the
huge low-grade (35-45 per cent Pe) Cassinga~Sul iron~ore deposits. Kaiser Steel
Corporation of USA was to be invélved. The project was to be financed by the
Industrial Development Corporation and Union Corporation of South Africa (with a
combined holding of 51 per cent), Companhia Hineira do Lobito (35 per cent), Krupp
of the Federal Republic of Germany, Usinor of France and the British Steel Corporation
ombined holding 14 per cent). Iﬂ/ ‘The steel producers were to guarantee a market

o .

12/ "Lobito's iron ore resources", Mining Journal, vol, 204, o, 6766, April 1965,

- 1;/ "Krupp to develop Cassinga™, Engineering and Mining Journal, vol. 166, No., 8, . ..
Avgust 1965, p. 122, .

74/ "Iron ore (Angola)', liining Anngal Review, 1974y ope 353-354.
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for the entire Cassinga pellet preduction, These plans were shelved as a result
of the 1974—1975 FNIA and UNITA versus MPLIA power struggle, Reports emanating
from Angola during 1978, however, indicate that Energop-ojekt of Yugoslavia has

been awarded a contrac* by the Luarnda Goverozm.ut to cperate ths Cassinge mine. 75

)

Ce Casgala iron mine .

Companhia de Manganese de 4ngola {Portuguese), in addition to its manganese
interests, was alse cngeged in diron—ore mining in the Cassala -~ Quitungo area., By
1968, however, the high-grade ore at Cassala and Quitungo was becoming depleted and
the company hired Kloekner Industrie— Anlagen GmbH of the Federal Republic of Germany
to carry out metallurgical studies on the large low-grade ore reserves that exist at
Cassala, Kloekner concluded-that a concentrate containing 65 per cent Fe could be
obtained economically by treatment and agglomeration of the low-grade itabirite ore

(about 30 per cent Fe).

In 1973 it was announced that mining was to begin at Cassala and Quitungo by
a Portuguese~Japanese firm made up of Companhia de Mangeness de Angola, the
Portuguese Government and C. Itoh and Co. of Japan. All production was to be bought
by Kewasaki Steel, The new investment would have involved: (i) the building of a
new 50-km railway and increasing the capacity of the existing 36=km reilway; (ii) the
development of a large loading facility at Luanda to service the huge Japanese ore
carriers (150,000 DWT)a In 1975 Companhia: de Mangenese de Angola anncunced that the
project was to be postponed and it has, in fact, never been started.

(ii) Iron-ore production in Ansgola

For the period 1968-1975, after which mining ceased, iron—ore production in Angola
averaged 5 million tonnes of concentrate annually (see table IT,10), -

(iii) Exports of iron ore from Angola

It will be seen from *able ITT,7 that iron-cre eyports, which were about 3 million
tonnes in 1968, rose sharply in 1969 to reach 5.1 million tonnes, For the period 1970-~1973,
iron-ore exports averaged about G million tonnes annually. However, in 1974, iron—ore
exports began t¢ fall as a result of the world-wide recession. In 1975, as a result of the

civil war, Angola exported hardly any iron ore.

In monetary terms it will be zeen that iron ore made a very important contribution to
the country's forecign exchange earnings, rising from $US 22,4 million in 1968 to ah average
annual value of $US 44 million for the period 19691974, '

Although in 1969 iron-ore exports had a 69,4 per cent share in total Angolan mineral
exports and an 11,7 per cent share in total commodity exports, these had fallen to 6,1
per cent and 3,9 per cent respectively by 1974 due meinly to the increase in the contributior
made by petroleum exporis., With the planned revival of mining oper@iions at Cassinga
during 1978 and when the Dalatando project becomes operational some time during the 19808, "
it is hoped that iron ore will regain its former place among Angolan mineral exports.

et S T ——

75/ “Angolan mining study™, Mining Jourpal, vol. 291,No. 7470, 20 October 1978, pe 312,
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(t) Central African Republio

The iron mineralization belt of the Kilo-dloto region of north-eastern Zaire extends
into the Central African Republic. 75/ %he iron mineralization is associated principally
with Pre-Canbrian roclks, where the ores occur as haecmatite/magnetite lake Superior types.
East of (uada, itabirites enclose lenses of haematite, In the lM'berri drainage between
Rarfai and Yaluiga, and also in the eastern part of the country, haematite iron mineraliza-
tions occur. At Roandji, in the centre of the country, haematite/magnetite Take Superior—
type iron mineralization predominates., Other localities with significant iron mineraliz~
ation are Bogoin, Pamora and north of Bazngui.

(¢) Crag

Potential iron-core resources have been recognized in four regions of Chads 11/
Haematite veins occur in northern Chad, oolitic laterite iron mineralization has been
found in central Chad, and goethite mineralization in western Chad. Finally, in eastern
Chad, haematite quartzites are known to exist. .Very little attention has been p2id to the
iron—ore resources in Chad because of their remoteness {rom ports, and becausc of the
irability of the country to make use of its nineral resources, .

(d) Congo

The known iron-orc reamources in the Congo occur in three distinct belts, The first
is in the Avima-Nabelea region located in the extreme north-western corner of the Republic
close to the border with Gabon and the United Republic of Cameroon, 78/ and the second is
the north-western central part of the country lying to the south of Avima-Nebebe and close
to the Gabon border. The mineralization is a continuation of the Makokou-<lékambo iron
belt of (aborn, Bignificant accumulations of iron ore in this belt are at Mount Keke and
at Akana lying @ lew kilometers to the south; both places lie a few kilometers to the west
and south~west respectively of Kelle, The third region with important iron—-ore accumulatic
ig in the western central part of +he country close to the southern frontier of Gabon,

The principal iron-cre accumulations in this region are situated at Fayoko in Lekouma
Mountain and at Zamaga. 79/¢ S0/

The iron mineralization in all three regions are lLaks Superior types with haematite
and subordinate magnetite forming the ores. Ore reserves at Zanags bhave been estimated to
be 100 million tonnes grading on average 43 per cent FPe and 20 per cent 3i0,, Ircn-ore
reserves at Mayoko are estimated at 30 million tomnes grading on average 56 per cent Fe,

0.3 per cent Sio2 and 2,05 per cent A1203 gé/, §§/ (sge_table 1.22)

Nicolas de Kun. on. cit- -
Survey of World Iron Cre Resources eses

16/

11/

18/ Nicolas de Kun, gps_0Cit.
19/

Ce

"Activités minitres", Industries et itravaux d'outremer; No. 243, February 1974,

ps 14

80/ "Industrie mini®re: Congo, Industries et travaux d'outremer, No, 250,
September 1974, p. 784,

§;/ Rapport de la mission faci~finding Républicue Populaire du Congo (Bundesansalt
My Geowissenschaften und Rohstoffe, 1977), unpublished report.

§g/ Apercu de liactivits minidre en 1976 (Rénublique Populaire du Congo, Bulletin
a'Afrique nolre no,8(0, 4 June 1977)
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The iron=ore resources »f Johrm geour as lake Supericr types, lecated in the north
and running in an east-wcel dlrectlon, and alsc in the south-western part of the
country. Qé/ Tlie principal iron~-ore accurmlations in the northern region are located =’
Znkébé, Méleaga, Hela and N'Gana; in the gouth-western bel:

Patoala, Beiings, Boka-Bilm, I
only Tanbanga—H cuteli is imnortant  The first four deposits are very often referred to
as the “olv 2, s»oneoie group. Iron~cre resources estimetes and chemistry (also see tabie

T.2%+ '+ A eigh’ iron-ore deposits are as follows:
- Balonla; 117 million tonnes (ore rcserves) grading 66 per cent Fe,
2.9 per cent Siogn
«  Belingne 566 million tonnes (ore reserves) grading 64 per cent Fe,
, 2.2 per cent Sioz, 0+12 per cent P and 2,5 per cent Al2 3°
e DL 194 million tonnes {ore reserves) grading 62 per cent Fe,

345 per cent 8102,'O.l‘per cent P.

' 60 million tonnes (ore reserves) grading 64 per cent Fe,
3 per cent 5i0,, 0.1 per cent P,

15 million tonnes (ptential resources) grading 60 per eeﬁt}Fe,

- lsbaga:
4 per cent SiO2 -

- lMéla 100 millioﬁ tonnes (potential resources) grading 46 pef cent Fe,
30 per cent 8102 ‘

- N'gonr: 50 million tonnes (potential resources) graelng 47 per cent Fe.

22 per cent 5102

114 million tonnes {potential resources) grading 43 per cen’ Fer
27«4 per cent SiOE’ 0,05 per cent 5, 0,18 per cent P and 3 per

0
cent A12 3
Althoush none cof these depoml.s .o being exploiied «. present, there are plans, afier
the Trans—-Caboun railway (570 lem long) has been completed, for Sociéié des Mines de Fer de
ilekambo {Somifer) to begin exploiting the Mekambo iron—ore resources some time during

ST 85/ Zcfore Ghis nuge project is finally implemented, however, there are a number

1583, B4/
of probleﬁ“ to be solved, Thesc r:ac (i) the procurement of the large financial resources

needed ~ v aenject; and (1i) the securing of long-term sales 86/ agreements; this is
cery liooorsant in view of the preveiling world~wide recession and the large iron—ore surplus

producticn capacity already in existence,

- Tchibanga-Moutéli:

€ I . SR 4 w———

83/ Ie

1971)y ppo .109-1140

-

Plan minéral, partie principale (Mlnlstére des M1nes, Republlque Gabonalse,

gﬂ/ 1976=1980 TrOLSleme;plan de développement economlque et social (Republlquq Gabonai.

TP 152~’53.

§2/ "Gabon: State participation in industry', African Research Bulletin, vol. 11,
Noa 71_1 31 Augu:s‘t 19749[33 32050

86/ "The steel industry metals - Africa", Mining Aunual Review, 1974, p. 72.
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Another project under consideration in Gabon involving iron ore is the planned
production of 85,000 tonnes of ferromangenese at either Grand Poubara or M'Passa, 87/

(£) United Republic of Cameroon

' The known iron—ore resourcesz in the United Republic of Cameroon are located in the
Mamelle Range between Kribi and Campo on the border with Equatorial Guinea and about
16 km from the saa.__d/, 83/ The resources are associated with early Pre~Cambrian rocks
and the ore-forming minerals are haematite with subordinate magmnetite, Potential ore
reserves are estimafed at 150 million tonnes grading on average 38 per cent Fey 0.2 per
cent S, 0,08 per cent P and high silica (see table I.24)s

There are in addition, in several places in the country, potential lateritic irone-ors
resources with grades of 50-~55 per cent Fe, but these have not been investigated in detai:

to determine their economic potential.

(g) Zaire
Iron—-ore resources are widely distributed in Zéire, especially in Katange Province,

in the Kilomoto region in the extreme north-eastern part of Zaire, and in Kasai Province

(eastern Zaire)e __/, 2_/ The mineralization. is mainly of lake Buperior type although
Bilbao types are also present {see table I.25)

The prinecipal iron-ore acsumulations in the Katange region are located at Kisanga—

Xambove and Kanunka, both places lying close to the town of Jadotville, The iron-ore

resources at Kisanga-Kambove are Bilbac types with haematite and magnetite replacing
Ore reserves are estimated at 50 million tonnes grading on average

dolomitic limestone,
The resources at Kanunka are of

56 per cent Pe, 95 per cent Si02 and 0,1 per cent P,
the Iake Superior type grading on average 54 per cent Fey 21 per cent SiO2 and 0,24 per
cent Cu, Estimates of potential resources are not available but are prestumed to be very
large. In a belt stretching from near the town of Bondo on the River Uele eastwards towar
lake Albert (Kllomoto area) a distance of about 500 km, large potential iron—ore resources

of lake Superior type are known to exist, Because the area is remoie, few systematic
investigations of” these resources have been made. However, estimates of potential iron-—or

resources are put at 5,000 million tonnes grading on average 45-65 per cent Fe,

In the Imebo area (southern Kasai) potential Lake Superior—type iron—ore rescurces arc
known to existe They ocour in rerruginous quartzites. Like the Kilomoto iron-ore resource
the Luebo resources have not been investigated in detail because of their remoteness from
existing infrastructure. Potentmal -iren-ore 1escurces.are put at 100 million tonnes gﬂidln

on average 30 per cent Fe,

§17 1976~1980 Troisidme plan de développement eees

§§/ Survey of World Iron Ore ReSources sasse
ﬁOhStOflertach&ftllche L&nderberlchte. IX. Gabun, VR Kongo und Kamerun

89/ Eisen:
(Hannover, April 1976); p. 66,

90/ Survey of World Iron Ore Resources .s»s
91/ R.A. Pelletier, op, git., p. 234,
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5e FAST AND SQUTHERN AWRICA SUBREGION

(a) Botswana

Iron—-cre resources in Botswana occur in three distinct geological env1ronmenta
namely: (i) the Archaean schist belts ~ the Tati Schist belt in north-east Botswana and th
schists found in ine Kapvaal Craton out-—cropping in the extreme south—eastern part of
Botswana near the South African border; (ii) the Limpopo metamorphic belt; and {iii) the
younger Pre-~Cambrian sedAmbuuu;J cover, A number of poventially economic accumulations
of iron mineralization have been identified but have not been investigated in detail 1o
determine their economic viability, Qg/ :

(b) Ethi 02.16.

The known iron-ore Tesources in Ethlopla occur in the north of the country in
Eritrea and Tigre Provinces, in an area running in an east-west direction in the centre
of the country (Wollega, Showa, Xaffa and Harrar Provinces), as well as in the southern—.
most province of Sidamo, Qé/, 24/ 95/ The known localities with potential iron—ore -
respurces of interest in Ethiopia are-listed belows .

Location :; o Pofentiai“éssufcéé} Chemistry

Eritrea (in tonngsi__» R ' -

Agametta-3abub 300 000 58 per cent Fe, O, 04 per cent F
T ' £ ' ' 0. 02 per cent S

Gunhod \ " 10000 . 58 per cent Fe

Falcat ' - 250 000 55 per cent Fe

Chedem ' o325 000 ' . 48 per cent Fe, 40 per cent Mn,
: _ ' 0,04 per cent P ,

Woli~Terashi 1 370 000 49 pﬁ,l;ocent Fe, 19—3 per cent

Hamsien . 5000000 30 per cent Fe,

—— LA L

92/ Resgurces Inventory of Botswana Metalllc Mlneralsl_hlneral Fuels and Diamonds,
Mineral Resources Report No. 4 EGeolognoal Survey Denartment 1977), PPs 35-39.

2;/ Survey of World Iron Ore Resources .s.ee

2&/ Iron Ore in Ethiopia, hlnerql'Q1rqular No. 5 (Geolog1oal Survey of Ethlopla,‘
July 1976), unpublished,

5/. Danilo A, Jelenc, Illineral Occurrences of Ethlopla (1966), pp. 125~133, 243—296
335-339, 415-422, 471, 557-562, 573-592,

Al
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Location Potential resources Chemistry’
Fﬂi‘gg‘e ) Zin tq,nnes;r
. AdmaéﬁxuméEntichp 5 000 000 30 per cant He
Wollega 7
Koree 250 Q00 G7 per cent Fe, 0.04 per cent
' P, 0.15 per cent §
Vibde 50 000 €5 per cent Fe, 0,18 per cent
_ Py, 0,05 per cent S
Jordana Katcho 50 000 63 per cent ey, 0,095 per cent
: P, 0,04 per cent S
Chago 80 Q00 64 per cent Fe, 0.03 per cent
) : : Py 0,04 per cent §
Nejo 50° 000 65 per cent Fe,
Others | 13 520 Q00
Total in Hollega 14 000 QQ0 33 pef cent Fe, 33 per cent
3102
‘Kaffa
Nai Gude 75 000. . 40 per cent Fé, 8 per cent ln
Shoa
Entoto ? 0
Si Gamo
Yavello ? _43~'?O per cent T'e
Harrar
Chercher Mountaing ? ?
? 2

Jijige

The important iron-ore resources, however, a@re those situated at Hamsien in Eritrea

sand at Adwe-Acum-Enticho in Tigre, and the group of accumilations oceurring close to one

another near Nekemte in Wollsge Province. Details of these three irédn~ore resocurces are
summarized in table 1,26,

{n) Kenya
fad Aol el

The known iron-cre resources in Kenya (table I,27) considered to be of significance
are those occurring at Mirma Hill, about 60 km south of Mombasa, at Bukurc, 70 km north-
north~east of the provincial towm of Kisumu on the shores of lake Victoria at Uyoma Peninsule
) km west of Kisumu along the coast of lLake Victoria, Macaulder Mine, 130 Im south-—south- -
28t of Kisumu and very close to the border with Tanzania, at Iutha, 50 ka north-east of
Jlibwezi, a town on the Mombasa-Nairobi railrcad, and at Taita Hills, about 50 lm west of the
12ilway junction of Voi on the lombasa~Naircbi railway. 96/

-

2§/ Minerals of ¥enyva, Bulletin No, 11 (Geological Survey of Kenya, 19?0), PPe 35-36,
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The lirma Hill iron ore is a soft dustelike material consisting mainly of goethite,
having been derived from the weathering of carbonatite, Potential iron—ore resources
are estimated at 15 million toancc ~rading 7-30 per cent Tc.

The Buluru iron—ore resources consist of a pyrite ore-body associated with the
Nyanzian System (Early Pre-Cambrian), Potantial pyrite ore resources are estimated at
17 million tonnes grading about 30 per cent Fe, 4% Uyoms Peninsula, along the coast of
Iake Victoria, mineral beacih sands occur, The tounage present is not known bul appears
to be large envugh to warrant detailed investigmtions.

At Vacaulder Mine (a copper and gold minc now closed) and in the surrounding ared,
banded ironstones associated with the Nyanzian System are widely distributeds. The ores
grade on average 35 per cent Fe, 39 per cent 510,y 0.1 per cent § and0.8 per cent P. The
area covered by the Nyanzian System is & promisifig one for the discovery of economic
iron—ore resources. The planned {ollow-up exploration on the ground after the aerial
geophysical survey carried out during 1976-1977 by the Kenya Geological Survey could lead
to the discovery of economic iron~ore resources in the area kqgether with other minersls,

b e Y Y

i P

 The iron-ore féSOﬁrdés at Ikutha and Taita Hills consist of narrow magnetite veins
up to Im thickj concordant with the strike of the lozambican (Farly Pre-Cambrian)
hornblende gneisses, _The.resounrces-appear to-be SuBEEERTIE] but have not beesn investigated

in detail, " 7’

(i) Dxploitation of iron ore in Kenya

The only iron ore exploited in Kenya is at Ikutha, wherc a small annual production of
about 600 tonnes of magnetite concentrate began in 1968, 4ll production is being used
locally in the Bamburi Cement Works near liombasa, Aitempts fto work the Taita Hill ,
magnetite deposits, which are nearer to the Cement Works than the Ikutha deposits, were
made but the ore was found to be verv hard.

Interest in the other iron-ore occurrences in Kenya has been limited because energy
has not been available, but with the construction of the Tana River upper hydroeléctric
dam they will probably be invesiigated with a view to delineating deposits large enough
to warrant the establishment of an iron and steel industry in Kenya.,

(¢) Hadagascar
The iron-ore resources in [adagascar are either lake Supérior, lateritic or Magnitnaya
types associated with Pre~Cambrian host rocks. QI/ The ore-forming minerals are either '

magnetite, goethite or haematite, in various proportions. Details of tho known iron~ore
resources in the country are given in table I1.23.

A Mt S AP St etttz

97/ Survey of World Iron Ore Resources eees
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It has been reported that a European consortium of steel-makers of whlch the British
.Steel Corporation is a member, is interested in exploiting’ the 1ater1tlc iron ores located
in the Soalala region. Réserves are ‘estimated to be 300400 mllllon tonnes grading more
than 603ber cent Fe. The feas;blllty studies on the deposits now in progress are being
carried ocut by the Itallan steel-makers Italsider, financed by\xhe Buropean Development

Funde 98/, 99/
(e) Mozamblgg e

© The principal iron-ore resources in Mozamblque ocour in the Tete, Villa Perry, Zambezl
and Mogamblque districts. 100/, .Ql/ Of the imown ircmsore resources, hcowever, only those
ocourring in the Tete and Mogamblque districts are likely to be of econemic significance
in the near future, o T

The main 1r0n~ore accumulatlons in the Tete dgistrict occur at Muande, Mache&ua,
MaSsamba, Inhantlplssa and Pxizita. These iron-ore regources occur as magmatic magnetlte
‘segregatzons in a-g@bbre-ilorlte complex- intrusive into the Umkondo System (Middle Pre- -
Cambrlan)s Those in the  Mogambifque district odcur at' Anamapa about 160 km north~west of
the port of Mogambigque, The iron—ore resources -here are associated with Cretaceous
sedimentary rocks. It will be appreciated that the Cretacecus formation outcreopping in .
the south—eastern part of the country accounts for about one~third of the total surface
area of Mozamblque. It followsy therefore, that the chances of finding other gconomic

1ron—ore resources in this vast area are: very'good.

The pranLpal known 1r0n—ore regerves Ln the cauntny occur in six locatlons- .
lnformatlon on them is summarized in table I.29, Total resources amount to 27 million
tonnes iron content, - i :

(£) ‘Namibia

Namibia is endowed with considerable iron-ore resources which have hot been fully
exploited, Lake Superior-type iron—ore deposits occur at Windhoek in the Damaran Systems
Ore reserves are estimated at 300 million tonnes grading on average 40-50 per cent Fe., At
Kaokoveld in north--west Namibia, large lake Superlor—type iron~ore pesources exist which

are an extension of the Cassinga iron depesits in southern Angodla,.: 102/ The ore—formlng
minerals, both at Hindhoek ana Kaokoveld, are specular haematite and magnetite; where the

98/ "Un gisement de minerai de fer estimé 3 400 millions de tonnes: Soalala®
Marchés tropicaux et _méditerranéens, No, 1509, 11 October 1974, p. 2860.

P

99/ "Madagascar: Economic review', African Research Bulletin, vol. 15, No,.8
30 September 1978, PPe. 4812—4815. o

Se e

100/ Survey of World Iron Ore Resources .....‘2

101/ "Une nouvelle loi mini¥%re est en cours . d'élaboration; MHozambique", Industries
et travaux d'outremer, No. 242, Junuary 1974, p. 78

PP» 14-1-148 .
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mlnerallzatlon has undergone secondary weatherlng, goethlte may be present in smgnlflcant
‘amounts, Ore reserves at Kaokoveld &re estimated at 100 million tonnes grading over 40 -
per-cent Fe and potential resourtes are estimated at 1 billion tonnes grading sllghtly )
less  than 40 per cent Fe, The iron ore at Kalkafeld is a Bilbao type with magnetite
substituting for dolomites Potential iron-ore resources are estimated at’ 10 miiilon o

tonnes grading 30-50 per cent Pe.

At Okorusu, near Kalkafeld, tiftaniferous magmatic magnetite iron—orelresburces occui,
estimated at about 40 million tonnes grading about 45 per cent Fe. . Details of the iron~
ore resources in Namlbla in summary form are given in table 1, 30. '

(1) Exnloltatlon of iron ore in Namibla

Very little is known about mining activities in Namibia follow1ng the ban on the
publigation of trade data from the territory -in 1969 by the South African authorities,
In 1969 and ‘1970 production was 56,000 tonnes in each year and in 1971 50,000 tonnes, 103/
It is presumed that all this- produc'tlon came - from only one scurce, namely 'the Kalkafeld Mine ow
and operated by Tsumeb Corporation Ltd, y who used the iron ore produced as slag.ln their
silver, - c0pper, lead and zinc smelter. 10&/ :

( g) Soma.ha

Iake Su erlorhtype iron~ore resources occur in sevenal places along the Bur Range
trending N70 E and lying 130 km west of Mogadishu. Of the known iron occurrences in this
Range, only those located at Bur Dur and Daimir appear to be large enough to be of economic
interest,. Other occurrences of -iron mineralization are found at Jessoma and Jirta Ggno in
southern Somalla An association with the Crefaceous sandstones., Grades of 50 per cent Fe
are reported in some of the mineral outcrops. 105/, 106/ Estimated tonnages and grades of
the potential resources at Bur Dur and Daimir are put at 170 million tonnes with an average
grade of 35 per cent Fe (see table I,31). ,

(h) Southern Rhodesia

The principal iron-ore resources in Soutliern Rlodesia are genetically associated with
the Bulawayan formatlon. Resources within the banded iron formations with grades of betwee:
20 per cent and 45 per cent, although very large, are not belng exploited at present., 1In
several pldces within the Bulawayan banded ironstones, however. secondary enrlchment hasg
taken place so that economic accumuilations of replacement and/or residual iron ores have
formed, The iron=ore reserves of deposits of this kind amount to 226 million tonnes of

contained iron, Potential resources are estlmated to be about 3,300 m11110n tonnes grad1ng

40 per cent Fe. (See table I.32); Sl

. r:,-'

103/ Roger Murray and othors, The Role of Foreign Firms in Namibia:' Study Project
on External Investment in South Africa and Namlhla !S We Afrlca) (1974), PPs 79-99.

. 04/ Mlneral Trade Notes, December 1966, -p. 18

103/ Survey of World Iron QOre Resources vaeso

106/ Nlcolas ‘de Kun, OE' 01t
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(i) Exploitation of iron ore in Southern Rhodesia

In 1938 the Rhode51an Iron and Steel Coroonatlon was formed by prlvate share-holders
to produce.iron and steel from scrap. In 1942, the Government, through its Rhodesia Iron
and 8teel Commissionﬂ(RISCO), took over the company. By 1956, supplies of scrap had
become inadequate and plans were put in hand to use domestic iron ore. In 1957, a
consortium. of ‘Southern Rhodssian and overseas companies took over the Rhodesian Iron and
Steel Commission's operaticn: and formed in its place *he Redeliff Iron and Steel Company,
The rew company investigated the banded iron stones at Que Que and found them suitable for
iron- and steel-making. At the.same time, thoy found limestone and dolomite interbedded
with the banded ironstones,; so that two essential raw materials were available on the spot
Mining at Redcliff (Que Que) began in 1958, One unusual feature at Redcliff ig that
mining operations are carried out under contract and not by the Redeliff Iron and Steel

Compariy. 10]/

‘Another iron—ore mine, the Beacon Tor, is located not very far from the Redocliff Iror
and Steel works mines at Que Que. This mine, which began production in 1962, is operated:
by Iron and Mirerals Development Company, a subsidiary of Mines de Chrome et de Fer SA,
owned 80 per cert by Kobe Steel Works of Japan. During the 1960s all praduction was
exported to Japan. It is not clear, however, whether or not the Beacon Tor iron-ore
mine is still operating, as the rebel government stopped the publication of mineral trade
data after the Unilateral Declaration of Independence in November 1965, lh_/, 109/

- (i1) Southern Bhodesian_iron~ore production_and exports

. As. the rebel = Sonthern. Rhodegian Government. stopped publication of trade data after
the Unllateral Declaration of Independence in November 1965, the figures given in table
11.11 should be considered as estimates,

No data are available for ircn—ore exporis, For iron and steel production,
approximate figures for the . period 1968-1977 are shown in table IVeds It will be seen ths
the output of the- country's iron and steel industry has increased from 260,000 tonnes in
1968 to 300,000 tonnes in 1977, Tne indusiry nas grown because oi the need for the
country to be self-sufficient in steel products, following the international trade boycott
against the rebel regime instituted in December 1966,

(i) Swaziland
The principal iron—ore resources in Swaziland are located at Ngwenya, over the Bonvu

Ridge in the north-west of the country near the Swaziland-Transvaal border. 110/ Other
resources occur at Gege in south-western and at Illaloma in south-eastern Swaziland, and

107/ '"Rhodesian iron and sieel', South African lMining and Engineering Journal,
25 October 1968, p. 974 .
108/ Minerals of Southern Rhedesia (Natural ResourCes Board of Southern Rhodesla,
1963)4 Ps 27s
-09/ Annual Report {liines Department, Southern Rhodesia, 1961, 1962 and 1963).

110/ “Swazi iron ore for Japan', Mining Magazine, March 1967, p. 154.
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at Forbes Reef in northern Swaziland, a few kilometers north of Ngwenya. 111/, 112/ All
these iron=ore resources are associated with banded cherts and ferruginous shales of the
Basement Schists (Barly Pre~Cambrian). The ore-forming mineral is predominantly haematite,
with magnetite occurring as.a minor and sometimes a major constituent. Ngwenya, situated
about 25 ¥m north-west of the capital city Ifbabane, has estimated remaining ore reserves
amounting to 50 million tonnes grading on average 45 per cent Fe, At Gege, ore reserves
are estimated a2t 55 million itonnes and potential resources at 90 million ionnes, all
grading on average 40 per cent Fe. The Maloma ore reserves are estimated at 75 million
tonnes grading on average 30 per cent Fe., The Forbes Reef ore reserves, which consist
mainly of siderite, are estimated at 6 willion tonnes grading on average 38 per cent Fe,
The chemistry and tonnage of ail the known iron—ore resources in Swaziland arc summariged
in table I, 33, :

(1) Exploitation of iron ore in Swaziland

The existence of economic iron-ore deposits at Ngwenya was brought to the attention
of the authorities by the Swaziland Geological Survey in 1946.

In 1958 Anglo=American Corporation of South Africa Ltd. formed the Swaziland Iron
Ore Development Company (SIODC) to determine the economic viability of the deposits and
to exploit them if economically viable, Other partners in the project were Guest, Keen
and Nettlefold (a South African compeny), who held & 10 per cent interest,

In 1971 the Swaziland Government acquired a 20 per cent interest in the operations,

(ii) Infrastructure requirements necessary for exploitation of Swaziland iron ore

To enable the Ngwenya iron deposits to be exploited, the following projects were
undertaken:

a, A railway (3 £t 6 in gauge) was constructed by the Swaziland Government from
Ngwerya to Goba at the frontier with fozambique. At the same time the Portuguese
authorities in Hozambique exitended the existing railway to Goba, so that Ngwenya wes
lirked to what is now Maputo, Construction began in 1962 and the reilway became
operational in 1964; :

ba In the meantime, port facilities at Haputo were expanded by the Portuguese
authorities; '

Ca Rolling stock was acquired;

111/ "Swaziland", Minerals Yearbook, Vol. III Area Reports: International, (USHI,
1974), pp. 1203-1205, .

-

112/ "Swaziland (iron ores) Ngwenya", lietal Bulletig, 1969, Iron Ore Special
Issue, DD 103-106,




E/&V. 24/MW..80/3.1
Page 43 . ¢

de Three ships, each of 70,000 tonnes, belonging to General Ore Intermaticnal
" Corporation (2 NorweglanyAmerlcan Company), were constructed in Japan to carry

' Swaziland iron ore;

es MWater for the mine was taken from the lituluzi River via a 6-km long, 30-om
diameter pipeline;

f, Electricity was provided from a $US 6 million hydroelectric scheme.

Finance for the above-mentioned projects was provided, either alone or jointly, by
the. Commonwealth Development Corporation, Anglo-American, South African Mutual Insurance
aoclety, SJouth African Iron and Steel Corporation, and the Mozambique and Swaziland
Governments, but not until a contract for the sale of 12 million tonnes of iron-ore
concentrate over & lO-year period had been signed in 1961 betwsen the Swagiland Iron Ore
Development Corporation and two Japanese steel producers, Yawata- Iron-and Steel” Compa.ny
and Fuji Iron and Steel Company, which later cmmblnad to form Nippon Steel.

Product:.ovx at Ngwenya began in 1964.. In November 1977 mining was stopped because
the h1gh—gxade ore had been depleted, The mine émployed about 450 persons, Annual
production for the perlod 1968-1977 averaged 2.3 million tonnes iron concentrate {gee

table II. 12).

(iii) xgorts of iron—ore grog Swaziland B ' '

The export of high-—gxade. irqn ;cqnc,entmte- from Swaziland to Japan which began in 1964
wids averaging, as table IIL.8 shows, slightly over 2 million tomnes of concenirete annually
until mining ceased in November 19?7. There was, however, enough stock-piled ore to continue
iron~ore exports until early 1979, 113/ By value, the average of JUS 14 million obtained -
annually from ironmore exports was a very important contribution to the country's idal
exports, Thus iron~ore exports, as will be seen from table IIL, 8, accounted for 66 per cent
of total mineral exports and 22 per cent of total commodity expor'ts in 1971. By 19"{6 ‘the
figures were respeciively 45 per cent and § per cent. This decline in the’ share of 1ron
ore in exports was not due to the decline in the tonnage exporbed tut rether 'to the
‘substantial increases in value over the same period of coal and asbestos. e:acports. The
cessation of ironwore mining did, in facl have serious effects on the country's balance

. of payments,
(i) Uszende

Iron-ore resources in Uganda are foupd in Kigezi,- awth—-wew Uga.nda., and at Sukulu and
Bukusu neai Tororo in eastern Uganda, 114/ ¢ 115/ Kigezi iron deposits are repla.cement

113/ "Sweziland iron ore producer ceases mining", Mining Jourraly vol, 289, No. 7420,

4 November 1977.

114/ Survey of World Iron Ore Resources se..
nda, Bulletin No, 4 (Geological Survey of Ugenda,

115/ The Mineral Resources of
1961)1 P 55'
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haematite lake Superior types witli potential resources estimated to be 30 million tonnes
grading on average 73 per cent, Fe. - The Sukulu and Bukusu iron-ore deposits are residual,
having been derived from carbonatite through weathering, Potential are rescurces at
Sukulu are estimated to be 45 million tonhes grading on average 62 per cent Fe, l.1 per
cent Si0, and 2.6 per cent P, . The potential. resources at Bukusu are estimated at

23 mllllgn +tommes ‘gradirg on average 60 per cent Fe, 10-20 per cent Ti. Details of
tonnage and chemistry of the resources are given in table I,34. N

It is uignificwnt thét during the expleoitation of the Sukulu residual soils for
apatite, which is the basis for the Ugandan phosphate fertilizer industry, magnetite
together with pyrdchlore, ZlI‘COn and barytes were stock—piled. It is highly lilely that '
at some future date thls stock—p:.led ore will-be used in the production of iron and '

steel, 116/

(%) United Republic of ‘I'a.nza.nla

Iron~-0ore Tesources in Ta.nza.n:.a. have heen found in three districts, namely Njombe,
Mpanda and Korogore, In the Njombe Disirict there is a region extending in a north-south

direction for about 160 kn and lying parallel' to and }ocated at.about 60 km to the east.
Among

of lake Nyaca where several titaniferous magmatic iron-ore accimulations occur,
The

these accumula,tions, those located at Ligange are by far the mosi important,
mineralization occurs as $itaniferous magnetite bodies associated with a belt of gabbroic

rocks, Ore reserves at Liganga are estimated to he.4G.millien-tonnes grdding on average 50
percent Fey 1e3 per cent 5i0,, 13per contT :..O srd O.23 por centVa. ll_’[/In the lipanda District)
mognatic magnetite ironeord ac $ione coeur at Fbalela. 60 dmnartb=wost of Karems snLoke

Tanganyzka, Tne tonnagn of potent1a1 ore resources at hbalala is not known.

© Iron-ore resolrces have also been f'ound in the pranda ‘District, at Manyoro Mlchlcoplten.
The banded ironstones lie at right angles to the general sirike of the enclosing anphibolites,
Potential iron—ore resources are estimated to be 68 million tonnes grading on average 30
per cent Fe and up to 11 pet, cent Mn.. In: the Uluguru Mountains in the Morogoro District at

Fundusi, Taberg-type iron—oré. resources ha.ve been recognizeds,., They are associated with an
intrusive meta—-anorthosmlc cémplex which forms the core of ihe western Ulugru Mountains, 118/

Potential ore resources are estimated 2t 8 million tonnes grading 45-55 per cent Fe. 4
sumpary of the tonnage and chemlstry of the iron—opre gesources in the United Repubhc of

Tanzania is given in table T, 35

116/ D. Williams, Develo :
(United Republic of Tanzania, Ministry of 'Plannin_g, 1973], unpublished report,

11 E /
118/  Survey of Worid Iron V-Q;_:e;.Ré.sources' “Ceea

"Summary of the geology of Tanganyika, Part IV", Economic Geology, 1961, pp. 88~91,
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There are plar: to develop an iron and steel industry in the southern part of the

JUnited Hepublic_of Tanzanis, based on the Liganga iron-ore resocurces ard either the
Y¥emchuma~Katewaka or Songwe-Kiwira coal resources, 119/, 120/, 121/ ,

(1) Zambia

Tror=ars radources in Zambia have a wide geographical distribution (see table I1.36).
1oswarer 7 1s giver below of selected deposits which are considered most important, 122/

\i) G sasa (Lake Superior type)y 240 km west of Chingola and 90 km west of Solwesi,
11 million % tonnes are reserves, grading 55-60 per cent Fe, Potential resources more than
50 million tortes greding 35~40 per cent Fe, Ore-forming mineral is predominantly

haematite, with minor magnetite.
(1i) ¥winilungu area (lake Superior type)y 360 km west of Chingola, Very large
Very similar to Chisasa geologloally. Grade estimates 50-60 per cent [e,

(iii) Lafubn (Iake uuperlor type), 240 km west of Kitwe and 20 ku east of Kasempa,
Potential orc Tesources estimatod at 60 million tonnes grading on awerage more than 60 per

tonnage,

cent PFe, .
(iv) Kshare (lake Superior type), 330 km west of Lusaka and 30 km south-west of Kaoma.
20 million tomnes of potential ore resources, grading on average more than 50 per cent Fe,
Three adjoining areas some 50 km

(v) Sange—Pamba—NamDundwe {Lake Superior type).
west of Lusaka with several million tonnes of potential ore grading 50-60 per cent Fe and

a high phosphorus content.

(vi) NamaiombwarShashlkaula (Bilbao type), 115 km west of Lusaka, 15 million tonnes

ore reserves *padlng on average 58 per cent Fe and 0.4 per cent P,
: of Lusaka, potentlal resources

(vii) Nawbala-Sonkwe (lLake Superior type) 135 km west
estimete 50 million tommes grading more than GO per cent Fe,

(viii)} Mutumbwe (lake Supsrinr), 105 lkm north~west of lusaka and 50 km north-west of
Mumbwa. Potenilel rescurces 50 million tonnes grading 40-60 per cent Fe.

(ix) Chibote (Iaks Superior), near Mansa and 300 km north-east of Ndola.
Potential resources 50 million tonnes grading on average 50 per cent Fe

Ore~forming

mineral haematite.
and 1 per cent Ln.

119/ D, Williams, op, cit.
26/ "In Africa: Tanzania', Engineering and hining Joupmal, vols 175, Ne. 5, kay 1974,
Chinese loan for mining", African Research Bulletin

121/ "United Republic of Tanzania:
rol. 11y No. 3, 30 April 1974, p. 3078,
122/ WY.Es Woakes. Iron Ore-type Occurrences in Zambia (Zambian Geological Survey, 1974)

anpublished report.
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The choice of one deposit for cxploitation Trom among tlhiose listed will depend on
trensport costs, location of the other rdw materials necessary in iron- and steel-making,
availability of a method cof processing the ore so ag to meet market requirements, and
general political development objectives. Detailed studies are already in progress on
the Chisasa iron—ore dapoesits.

[ SOUTH AFRICA

South Africa is geﬁércusly endowed with ilron-ore resources of varicus types, 123
The "p¥incipal depecsits are:

(1) High-grade hacmatitc deposits of the Postmasburg and Thabazimbi Districts
(Iake Superior type) with grades averaging 60 per cent Fe. Ore reserves are estimated at
44300 million tonnes. The principal mines operating in the belt are Shishen, lianganore
and Thabazinbi, .

(ii) Low-grade deposits in the Pretoria Series’of the Transvaal System - Late
Pre=Cambrian (minette type)., Ore reserves are estimated at 6 billion tonnes
grading 46-55 per cent Fe, 19=22 per cent Sioé,_0512~0.29 per cent P, 0,01-0.04 per cent S,

(iii) Titaniferous magnetitc deposits (Taberg type) of the Bushveld Igneous Complex:
these are sometimes vanadium-bearing. Ore reserves arc estimated at 2,200 million tonnes
grading 42~6O per cent Fe, . ' o

(iv) Miscellaneous iron-ore dep031ts often of good grade but generally oocurrlng as
am& 1l scattered ore-bodies in both the Transvaal and Karroo Systems.

With 6,928 millien tonnes of contained metal, South Africa holds the first place for
iron—ore reserves among African countries. A summary of the tonnage and chemistry of the
principal deposits is given in table I, 37. ‘ : C e

{a) Expleitation of iron ore in South Africa

(i) Deposits in the Postmasburg and Shishen area

a, Shishen Mine

Shishen Iron liine is located in the nortli-western Cape Province and began
production in 1953, The mine is operated by South African Iror and Steel Gorporation
(ISCOR)s The mine initially supplied the Vanderbijl Vecor Steel Works but now also
produces for export, and especially for the Japanese market. Mining is by open—cast
methods. Anmual production averages & million tonnes, ;gg/

J T

123 R.A. Pelletler, ODs clto’ PPe 104-109.

12&/ "Shlshen - 9.2 million tons per year by 1980“ South African Mining and
Engincering Journal, 28 November 1969, pe 12325~ - - coe '




B/av. 14/ .30/3. 1
Page 47

b, Mengenore Iron Mine
Y i ™ A AW M i

This mine, located about 30 km south of Shishen, is operated by Anglo-American
Corporation ard supplies ore to the Amcor Steel Works at New Castle for the productic.
of ferromangarese. Mining is by open-cast methode,

Ce Prab.sinsl Hine
AR A W Ler R a =

Thabazimbi iron mine, located about 130 lkn north-west of Rustenburg, is the
oldest of the large iron mines in the Republic of South Africa, Also owned by the
South African Iron and Steel Corporation (ISCOR), it began production in 1931, ;gg/

- Mining is both by open-cast and by underground methods where the depth of overburden

" is too grsat to be moved, Aunnual production averages 2 million tonnes of high—~grade
ore of which two~thirds is railed to the Pretoria Steel Works and the other one~third
to the Vanderbijl Vecor Steel Works.

(1i) Deposits in the Pretoria Series

A number of small mines are located in the Pretoria Series near the Pretoria gteel
Workss They swpply 2 snall btonnage of iron ore which is mixed with the Thalazimbi and
Sheshin ores in order ito increasc the silica content of the blast-furnace feed,

(i3i) Deposits within the Bushveld Igneous Complex

Towards the top of the Maln Zone of the Bushveld lIeneous Complex, stratified
magnetite mineralization cccurs and the magnetite accumulations are occasionally large
encugh to bo economically exploitable,

The ore is medium to high grade, 70~85 per cent Fe,0, and 14~20 per cent Ti0,; at
Mapoch Mine in Roossenekal {see below) the magnetite oré éarrles 1.4~-1.9 per cent V C_.

126/, 127/ 2 5"
2.  Mapgch Mine

Mapoch Mine begen production in 1968, The mine is owned by Highveld Steel and
Vanadium Gorrermitien Ltds, (an inzlo-American subsidiary) which also operetes an
integmatel iron and steel and vanadium plant near Witbank, This plant uses the
lapoch Mine ore itu produce {inished steel and varnadiw: pentoxide slag.

125/ "Low level bombing at Thabazimbi", South African lining and Enggneering_gourna}
28 November 1969, pp. 1199-1202, - —

126/ Mapoch mine's willionth ton of magnetite”, Scuth African lining and Engineering
Journal, 6 February 1970, p. 255

127/ "The mineral potential of the Bushveld Complex", Metal, Bulletln MOnthly
Supplement, April 1978, pp. 69-71l.
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Magnetite ore reserves at Mapoch lline are estimated at more than 200 million
tonnes grading as Tollows:

Fe t 55=57 pér cent
TiO2 12-15 per ceni
VZOF 1. 4=1,9 per cent
Crpé3 0, 15<0, 3 ver cent

(iv) Iron-ore production in South Africe

The Republic of South Africa, with an average annual production of 26,5 million
tonnes of iron—-ore CDncentrates ranks ninth in world iron—ore production and could increasc
its share easily if additionzl market outlets could be found. Annual iron~ore production

is shown in table IL 13, for the pericd 1968-1977.

(v) Production of iron and steel in South Africa

The Republic of South Africa is the leading-producer of firon and steel in Africa,
Over the ten~year period from 1968 to 1977 production of iron and steel increased by
about 80 per cent. It now stands at 6.6 million tonnes per year, Table IV.7 gives gdetail
of annual production over the 1968-1977 period.

As will be seen from tables IV.5 and IV.6 the greater part of South African iron and
steel production is exported and only a small propoértion is used domestically,

(vi) Exports of iron ore from South Africa

South African iron-ore exports have increased over the ten-year period from 1968 to
1977, as indicated in table TII.9, It will be seen that in 1968 the value of South Africe
iron-ore exports was $US 26,1 million but in 1976 had‘reached $US 38,4 million an increas«
of 47 per cent, Between 1968 and 1972, the period for which data are available, total
tonnage exported expressed as percentage of production declined, showing that South Africt
iron=ore production was being incredasingly used domestically in iron— and steel-making,

Ags noted earliery; much of the iron and steel produced is exportedyas shown in table IV.5

and IV, 6.
Te THE ROLE OF DEVELCPTING AFRICAR‘COUNTRIES”IN'WORED TRON=-0QRE RESERVES

Before any assescment is nAde ol the role of developing african countries in world
iron—~ore reserves, considergtion should be given to the following:

(i) The term "resources", as defined Ly the US Bureau of Mines, 128/ means a

concentration of naturally occurring solid, liquid or gaseous materials in or on the
earth's crust in such .form that economic-extraction of a commodity is currently or

potentially feasible;

128/ MineralResources Jerspective 1975, Professional Paper 940 (US Geological
Survey, 1976)y PDe 2wbs '

S P S
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(ii) The term "reserves" is defined as a congentration of naturally occurring solid,
liquid or gaseous materials in or on the earth's crust in -guch form that they can be
technically, economically and legally extracted at the time of determination;

(iii) It follows from (ii) above that a Yargepart of the iron-ore resources and
indeed any other mineral resources in developing African countries, which are very often
e and of very high quality, cannot be regarded as reserves at present as defined in

lar
(1 ? above;

(iv) It should also be noted that, with the. exoeptlon of Algeria, Egypt, Tunisia,
Rhodesia and the Republic of South Africa, none of the other African countries at present

possess & domestic iron and steel industiry based on primary ore;

(v) The exploitation of iron ore in all Arfrican countries, except Egypt, Rhodesia
and the Republic of South Africa, was started primarily to supply iron ore to ovVerseas
consunmers, the iron-ore resources being favourably located with respect to world shlpplng
lanes, so that overland transPortatlon costs are non—existent or minimal:

(vi) It follows from (ii) and (v) above that only those iron-oreresources favourably
looated for purposes of export, and/or those not so located but currently being exploited
for domestic use such as those in Rhodesia, and/or those for which plans for exploitation
exist, as in Libya and Algeria - counhtriés where large amounts of capital are available —
strictly qualify as resebves accordlng o the definition given in (ii) above;

(vii) Moreover, some of the iron-ore deposits, although favourebly located for
exploitation for export, remain unexploited because of lack of capital and technology..;gg
The huge Nimba iron-ore deposits in Guinea and the Wolugisi Range deposits in lLiberia are
a case in point. Those with. both capltal and technological know-how, who happen to be
the steel-makers in the developed countries, are reluctant to invest in new progecto,
partly because of over—capacity in world iron—ore productionyand partly alsoc, in the case
of Guinea, because of doubis as to the advisability of foreign investiment in that country.
Strictly speaking, therefore, the iror-ores resources at Nimba in Guinea and at Wolugisi in

Laberla are not reserves as defined in (ii) alove;

(viii) For the purposes of this report, the emphasis on technical, economic and legal
exploitation at the time of determination has been minimized. Provided that the boundaries
of a particular resource have been reasonably and accurately delineated and that extraction
is technically feasible, the iesource in question iz considered to be 2 reserve., It is als-
assumed that the country in which the resource occurs may, in the not too distant future,
exploit that resource for i%s own economic benefit;

(ix) Another factor to bear in mind here is that, in developing African countries,
egtimates of iron~ore resources cannot possibly be accurate because the geology of those
countries is poorly known and the available data do not allow any reliable extimate
resources located in them to be made, Because of thisy no attempt has been made to

compare resources,

129/ L. lauren, Planned Developments of New Ores or Expansions of Existing Ones - Raw
Materials for Iron and Steel in Africa, Present Utilization and Potential for Further
Development (United Nations BEconomic Commission for Africa, 1976), unpublished report,

35-51.
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In view of the foregoing, comparisons between the various African countries are
limited to reserves, and even these should be regarded as very approximate.

In Africa, the Republic of South Africt leads in iron-ore reserves, with 6,928 millia
‘tonnes Fe content, répreéenting 3443 per cent of the total. It is followed; in decreasing
order (in millions of tonnes Fe content and percentage of total African iron-ore reserves)
by the Libyan Arab Jamahiriyo 3,514 (12.5 per cent), Liberliz 2,055 (10.2 per cent),
Algeria 1,848 (9.2 per cent), Guinea 1,394 (6.9 per cent), Amgola 1,218 (6.0 per cent),
Ghana 620 (3.1 per cent}, Sierra Leone 537 (2.7 per cent), Gabon 520 (2.6 per cent)

Tvory Coast 448 (2,2 per cent) (sse table I.38),

Hhen the iron-ore reserves of the developing African subregions are considered, it
will be seen that, in decreasing order (in millions of tomnes Fe content and perceritage of
total African reserves), the West Africa subregion comes first with 6, 282 (3142 per cqnt),
followed by North Africa 4,638 (23,0 per cent), Central ifrica 1,826 (9.0 per cent), - ;
‘dhd Bast and Southern.Afrlca 497 (2&5 per cent). :

In relatlon to world iron-ore reserves, the Republlc of South Africa holds a: 6,0 per
cent share and ranks fifth; the leyaq Arab Jamahiriys has a 2.1 per cent ghare’ and ranks
tenth: Liberia has a 1,8 per cent share and ranks twelfth' Algeria has a 1,6 per cent- shar
and ranks thirteenth; Guinea has a 1,2 per cent share and ranks fifteenth; Angola has a
‘140 per cent share and ranks sixteenth. Chana, Sierra Leone, Gabon and the Ivory Coast
have each about a 0,5 per cent share of world reserves, or slightly less. The renaining
African countries with irone—ore reserves each have less than a 0.2% per cent share of .
world iron-ore reserves. :

Developing African countries have a total of 13,250 million tonnes Fe content iron-
cre reserves, equivalent io an 11 per cent share of world iron-ore rogerves, Africa as a
whole has iron--ore reserves amounting to 20,175 million tonnes Pe content, Iapresuntlng
17 per cent of world iron~ore reservess :

Toblce 1,39 shows that Ledded iron-ore resources preéoﬁinate, as elsewhere in the

¢ world; in Africa, thoy account for about 90 per cent of all the lmown reserves. OF these,
about 49 per cent are of the bedded Pre~Cambrian Lake Superior iype, except in the North
Africo subregion, where palaeozoic and post-palaeozoic mlnette types account for about

99 per cent of all the known bedded iron—ore reserves.

+
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S, THE ROLE OF COUNTRIES OTHER THAN THOSE OF AIRICA IN IRON-ORE RESERVES

Ag shown in tavle I.38, the USSR ranks first in the world with 31,000 million tonnes
Fe content, accounting for 27 per cent of world iron-ore reserves. ;;Q/ It is followed in
déscending order (in millions of tonnes Fe content, percentage and world ranking) by Brazil
16,000 (1440 per cent, second); Canada 11,700 (10,0 per cent, third); Australia 10,000
(846 per comt, fourth); Usi 4,000 (3.4 per cent, sevenih); People's Republic of China
3,100 (2.7 per cent, eighth); France 24700 (2.3 per cent, ninth); Sweden 2,200 (1.9 per
cent, eleventh); cnd. Verezuela 1,400 (1.2 per cent, fourteenth).

9. PREDUCTION AND USE OF IRON ORE IN AFRICA AND THE REST OF THE WORLD

(2) Iron—ore production in africa

Although Africa accounts for 17 per cent of world iron-ore reserves, it contributes
only about 7 per cent of world iron-ore production, as is clearly shown by the preduction
figures for the year 1975 given in table II.1l4, Of this 7 per cent share,furthermore,

78 per cent is produced in only threc countries, namely Liberia (40 per cent), Mauritania
(16 per cent) and the Republic of South Africa (22 per cent), This low iron gre producticr
on the African continent relative to the known iron—ore reserves, as already observed, is
due maeinly to the small, and for the majority of African countries, complete absence .of
local consumption of iron ore in raw form, In addition, the prokibitive cost of overland
transport and of shipping to overseas consumers renders exploitation of most African iron-
ore resources unprofitable at present, In this connexion, it is significant fo note that,
with the exception of Rhodesia, the other ifrican iron-ore producing countries have direci
access to the sea. Because of their favourable geographical location . and because of ths
development of large bulk carriers, these countries have been able to exploit their iron-
ore resources for export in raw form at a profit. Rhodesia, although land-locked, produc:
iron ore mainly for its domestic iron and steel in ustry.

(b) NonwAfrican ircn—ore producing countries

The biggest producer of iron ore in the world is the USSR, which has approximately
a 25 per cent share of world production (see table IT.14). It is foliowed, in descending
order, by Australia 12.0 per cent, Brazil 11.5 per cent, USA 9.7 per cent, China €.4 per
cent, Canada 5.4 per cent, India 5.1 per cent, Sweden 3.9 per cent, Venezuela 3.03 per ce
France 3,02 per cent, Liberia 2,7 per cent, the Republic of South africa 1,5 per cent and
HManritania l.1 per cent. These are followed by Spain, the Democratic People's Republic o
Korea and Mexico, each with slighlly less than 1 per cent of world production., The other
preducers each account. for much less than 0.5 per cent of world production, I# is
significant that the developing countries as a whole have about a 35 per cent

130/ "Mineral facts and problems”, US Bureau of Wines Bulletin No. 667, 1975,
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sharz of world iron-ore productions. thile the USSR by itself has a 25 per cent share.

the remaining developed countriec (of which the majority bel@ng to the Western Block)
account for only 40 per cent of:world iron-ore production. They thus depend on imported
iron ore for their domestic iron and steel industries, and especially on iron ore from

the developing countrlies lugeiber with a few devcloped countries, namely the Republic bf
South Africa, fuetralia and “,nzﬁw This state of affairs is partlcularly important

when world pig-iron and ferroalloy productlon are considered, As will be seen from

table 1i.3; countries and especially those of the dest which have no or insignificant iron-
ore production are maaor producers of pig-iron and fproalloys. These countries therefore
deperd on imported ore. TFor instance, the United Kingdom, the Federal Republic of Germany
and Japan imported respectively 41 per cent, 34 per cent and 63 per cent of the iron ore
which they consumed during 1950; in 1975, however, their imports Were respectively 77 per
cent, 93 per cent and 99 per cent. 131/, 132/ These countries are among the few where
iron and steel production began many years ago. ‘

In =ach of these countries demand for iron ore has tended toloutstrip local supply
in terms of both tonnage and technical quality requirements. These needs have been met -
by the development of resources in distant countries - taking advantage of advances in
bulk shipping teohnology ~ often with consumer partlclpatlon or flnance (see Sections

3(0)1 3(_): 3(&): 3(_) and. Z’(_)7

{¢) Iron and steel_prdduction in Africa

Southern Rhodesiag’ the Republic of South Afrlca and all the North African countries
{excluding the Libyan’ Arad Jamahiriya and the Sudan) are the onLy countries in Africa
with a domestic iron and sisel industry based on primary iren ore, The African share of .
world iron and steel production is therefore very small. Thus, although Africa had a
7 per cent share of world iron-ore production in 1975 (table IIola), its share in the
processing of ore to iron was only 1.5 per cent of the world total (see tabla.IVQS) This
is because most of the iron ore produced cn the continent is exported to overséas consumer:
raw form.

]
N .

131/ "Iron ore: changing mix", Ilnlng Joy_rna.l5 vole 792, No. 7495, 13 April 1979,
PP- 281—283 L] .

132/ "Steel amdustry evolution”, 1«11nm.é__rL'Joumal, voi. 292, No. 7496, <0 April 1979,
pp. 288-297. * o

s
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(g) Non-African iron and steel producing countries

Table IV.8 shows world pig-iron and ferroalloy production, with each country's and
each subregion's production expressed as a percentage of werld production; in the case of
African countrics, each country's production is alsc expressed as a percentage of Africon
production, The positions of all the countries relative to one another have remained
practically unchanged from 1975 to the present time., It will be seen further that FBastern
Burope with about 28 per cent of world pig-iron and ferroalloy production, ranks first.
It is followed in descending order by iAsia, with about 27 per cont, Western Europe 22 per
cent,; and North America 18 per cent, while Oceania (represented by fustralias alone) and
Africa each occcount for about 1.5 per cent. The cleven largest pig-iron and ferroalloys
producers are in descending order, the USSR with about 21 per cent of world kproductioun,
followed by Japan 18 per cent, USA 15 per cent, China 6.5 per cent, Federal Republic of
Germany 6.2 per cent, France 3.8 per cent, United Kingdom 2.5 per cent, Italy 2.4,
Czechoslovakia and Canda 1.9 per cent each, and Belgium 1.8 per cent.

Among the developing countries, Brazil and India are expected 1o increase their
share in the transformation of iron ore inte iron and stecl because they possess in
abundance the essential raw materials needed in steel~-making, such as iron ore and mangane
Countries such as the Republic of Korea and Saudi Arabia, which depend largely on importec
raw materials, will also increase their share of iron and steel production as their siteel
requirements expand. The erosion of markets for steel products from the old traditional
steel-makers, especially those of the Jest, and the prospect of increased competition
in world markets for raw materials pose immense political and economic problems for the
developing countries, Thus many of the African developing countries planning to establis
their own iron and steel industries are finding it difficult to obtain external finance
for this purposes A case in point is the Nador Iron and Stee. project in Worocco, which
was delayed for two years by the World Bank. 133/ Another recent example is that of the
steel companies and unions in the United States of America, which have started to exert
pressure on Congress to end export firancing that assists any industry where there is
world-wide over-capacity. 124/ Their target, of course, was prospective Third World Steel
producers, Together with all these financial difficulties, developing countries have als
to face big~power politics as the competition for raw materials increases.

133/ "Iron ore: Changing mix", pp. 281=283.

134/ "Steel: A third world surge", lewsweek, vols XCIV, No. 18,29 October 1979,
PPs 44=45.
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Statistical tables on iron ore resources in African countries L . :
Table I.1: Iron ore resources in Algeria
Chemistry of ressrves eroentagp) Resources {millions of tonnes)
Jeserve 3 o Current
Deposit Nearest Type Principal Pe 510 3 P Other HMeasured Heasured — Measured, Te Potential Total annual .
siemifica . 2 .. . s . production Remarks
gnificant of mineral significant and ~ indicaied content ores resourceas (thousands
location deposit components indicated =~ and
. of tonnes)
inferred
Ouenza~Bou Khadra Bone Bilbao Haematite 5545 3.8 0.05 ih 2 130 130 130 13.8 500 630 3 000 80 per cent
' siderite Cal 3./ ' Algeria’s
g0 1 production
Beni Saf Oran Bilbao Haematite 56 5 0,07 0.03 Al,O3 0e9 C2 2 1.2 ? 180 Small
goethite Cas 2.6 producer
Mn 1
Zaccar Alglers Bilbao Haematite 53 5eT 0,02 0.02 A1203 0ud R S~ 1.2 0.6 7 1.2 200 Ceassed
siderite Cad 7 5.3 precduction
MgO Oud - 1976
Timezrit Bougie Bilbao  Hoematite 57 2 0.0L Ca0 0.5 2.0 2,0 Ll 2 2 125  Smail
siderite ' Mn 1.1 producer
Khanguet Bl Youhad Tebessa Bilbao Haematite 57 3,2 0.02 M 1e7 1.5 1.5 C. TS ? 1.5 200 Small
goethite . Ca0 3.9 producer
1"]%0 203
Gara Djebilet Tindouf Minette Ilzgnetite 57 ° 449 0.8 A1203 de3 1 000 1 000 1 000 570 1 000 Under
(estern and Central T4 03 development
ore-hodies Magnetite M@ 0.3
Zone)
Gara Djébiiét Tindouf Minette Hacmatitc 5345 0,8 2 245 2 245 2 245 1 201 2 245 Under
(Western and Central development
ore-bodies Haematite
Zone)
Gara Djebilet Tindouf Minette Haematite 40-57 0.8 500 500 Under detailed
(Bastern ore~body) magnetite investigation
Total 3 381.7 1 88.45 1 000 4 379.7
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Table I.2:

Iron ore resources in Fgypt

Chemistry of reserves (percentage)

Resources (millions of tonnes)

N Heserves
Region/ Nearest - Type Cther leasured Measured Measured ‘ Current anmial
district significant of Principal ‘Ffe 5102 S P significant and indicated Fe Potential Total production Remark
- depegit location ore mineral components indicated and content resources (thousands of
: inferred tonnes )
Aswan Aswan Minette Haematite 31.2 5.3 345 A1 O 6 _ 140 140 437 140 450
e 35
Cal
S.We of Cuseir Red Sea area Lake Haecmatite 8
superior magnetite 43 2 Qe4 Fin 0.23

El Ggidida Baharia Minette Haematite 548 0.91 0.23 Mn 1.06 : 134 134 T34 134 750
(Baharia Oasis) COasis )
Oabal Chorabi  Baharia Minette Haematite 46.8 57 57 26.7 57

Casis goethite
Nasser Baharia Minette Hzematite 437 2646 2546 11,6 2646

Oasis goethite
El Harra Baharia Minette Haematite 42 3347 33.7 4.2 33.7

Casis goethite
Giddi area Suez Minette Haematite ? ? ? 7 ?
{Sinai)
Totals 43043 180.6




Table l.3:

Iron ore rescurces in the Libyan Arab Jamahiriva
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Chemistry of reserves (percentage)

Resources {millions of tonnes)

Reserves
Region/ Nearest Type Cther Mgusured leasured FMeasured
district . significant of Frincipal Fe 8102 5 P gignificant and indicate]l e Potential Total Current
deposit location ore mineral components indicated  and content ores resources production R emar ks
inferred
Shatti Valley (a) Fezzan Minette Haematite 48 16 0.22 0.26 41,04 3.25 122 1 755 842 Plans under way
to start
exploitation
Shatti Valley (b) Fezzan Minette Haematite 44 21 0.29 0.31 1 087 2 554 1124
Shatti Valley {(c) Fezzan Minette Haematite 35 1 378 1378 4862
Shatti Valley {d) Fezzan Minette Haematite 29 46 0.35 0.39 2217 22T 66
5 914 2 514

Tetal @




Iron ore resources in Moroceo

Tible Led:

Chemistry of reserves (percentage) Resources {millions of tonnes)

esServes
Region/ Nearest Type Other reasured Measured Measured, Current annual
district significant of Principal e 5i02 3 P gignificant and indicated Fe- Pctential Total production
deposit location ore mineral components indicated and centent resources  resources (thousands of nemarks
inferred tonnes)
Imin Toursza Cuarzazate Dinette Magnetite 52 7 1 Alp03 5.9 40 40 z0.8 50 90
siderite Cal 2.2
Mn 0.2
Cuarzamine Agadir Minette Siderite 35 20 0.05 A%ZO 10 20 20
T j i 3
achila goethite
Ait Ahmane Bou Azzer Lake
Superior Haematite 46 24 10 10
Kettara Marrakech 52 11l.5 0.05 Alz .D3 1 1 1 N
Bou Cusel Khenifra Bilbaso Darytine A2 10 0.01 Dadl, 15 60 60
haematite Mn02 2s3
siderite
goethite
Boulhaut Minette 46 - 10 10
Ait Amar Mied Zem Minette 44 14 0.07 ¥n 3 . 25 25 11 25 500 Cperation from
A1201 2 1937 to 1962
Keradid Settat inette 38 28 410 7 80 80
2 3
ruichane Nador Magnitnaya Magnetite 60 7 1.5 0.005 20 16 30 Closed
haematite
pyrrite
Achara ¥ador Magnitnaya Magnetite 7 7 ? ? Ky 7 ? In operation:
haematite open=cast
pyrrite
Setolagar Kador Magnitnaya lMagnetite 54 4 4 0.01 11 5.9 Cleged
haematite
pyrrite
Iberkanen Nador Magnitnays Magnetite 7 ? 7 ? ? ? ? ? In operation:
haematite underground
pyrrite
Total ey Jew
Sources! Etude d'investigation dans les branches mécaniques et électriques ot dans les industries en amont en vue de déterminer les capacités de sous—traitance actuelles et a

moyen terme dans et entre les pays du

Survey of World Iron Ore Regaurces, UN ST/%CA/113, 1970.

liaghreb ~ Centre d'Ttudes Industrielles du 1 aghrebe 1974.
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Tron ore regcurces in the Sudan

E/ON.14 /MIN.80/3.1
fnnex T
Paga §

Chemistry 3° reserves (percentage)

Resources (millions of tonnes)

Reserves
Region/ Wearest Type _ Cther teagurcl Measured  Measured,
distrioct sigrificant of Principal Fe biO2 5 P significant and indicated Ie Potential Total
depogit location ore mineral components indicated and content resources regources
inferred
Red Sea Hills Sofaya Magnitnaya Magnetite 60 20 12 20
iinematite
Fodikwan Scfia lMiagnitnaya Magnitite 60 6 3.4 6
Lhaematite
Ko?iﬁiagulu) Fula L. Supea, lisematite 61
magnetite 36 36
wadfxgaif? 2T puium Minette H.cpatite 51 10 10
Bahr el Ghazal  Gahv &l Laterite Goethite 37 large large
Grazel
15,6 T2
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Table I.6: Iron ore resources in Tunisia

Chemigtry of reserves (Eerceﬁfaggl Resources (millions of tonnes)

Reserves
Region/ Hearest Type Gther easured lieasured Neasured
district significant of Principal Fe Si62 5 P significant and indicated TFe Potential  Total Average anmuial R K
deporit location ore mineral ccmponents indicated and content resources  resources production emaris
inferred
Tamera - Tabarca Bilbao Haematite 52 4 0.10 A203 3. T 10 5.2 ' ic
goethite Ca® 0.3
Mn 2
Douaria Tabarcs, Bilbao Siderite 60 14 Coa
Djerissa Lekef Bilbao Haematite 54 4 0.03 A12030.8 32 173 32
siderite Ca0 0.5
¥n 2.1
Djebel Ank Gafsa Minette Goethite 53 a0 30
siderite
Nefza Minette Siderite 26 10 10

Nebour Kef Minette Siderite 40 8 10 10

22 1cé6
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Table I.7: Iron ore resources in Benin
Chemistry of reserves {percentage) Kesources (millions of tonnes)
Heserves
Region/ Nearest Type Other lFeasured Measured Neasured, .
district significant of Principal Fe 8102 S P significant and indicated Fe Potential Total: Average anmial Remarks
deposit location ore mineral stmponents indicated and content resocurces resources productionm-
inferred
Loumbou~Loumbou Kandi ¥inette Haematite 50 16 0.04 0.8 A1203 5 250 250
Mn (.08
Madekali Malanville |linette Haematite 15§ 3 A0, 2 40 40
Mn .09
Calb Qa8

Total ' ' 290
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Table I.8:

Iron ore resources of Ghana

Chemistry of reserves {percentae) Resources (millions of tormnes)

Reserves

Region/ Vearest Type 'l_‘Other Hleasured Measured  leasured,
district significant of Principal significant and indicated Fe Potential Total Average annual Remarks
deposit location ore mineral Fe SiO2 3 P - components indicated and content resources regources production
inferred
Shieni Yendi Minette Hoematite 3550 186-37 0.33 High Ti 1 270 540
Opon=Mansi  Dunkwa Lateritic Coethite 52 3.6 0.9 A1 0 15 150 18
23
Pudo Pudo Taberg Magnetite 33.5 Ti0 3.9 4+5
2
Total: - 618
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Table I.9: Iron ore resources in JQuinea
Chemistry of reserves (percentare) ( millions of tonnes)
Heserves
Region/ Nearest Type Principal Other Neasured Measured  Measured,
district significant of mineral Fe Sio2 5 F significant and indicated Ie Potential  Total Average annual Remarks
deposit location ore component s indicated ahd content resources regources production
inferred
Kaloum - Conakry Laterite Goethite 52 Ce 05 Cr 1.5 9 L7 9 9 1 000 0CO Operational 1953-
haematite 1966
Tomine Gaoual Lateritic Goethite 55 0.45 Cr 1.0 200 110 200 285 km from Kamsal
Laecmatite pert 50 km to
Benty port
Forecariah Benty Lateritic Goethite 53 0.05 Cr 1.5 300 159 300
hematite
Yomboeli Benty Lateritic Goethite 52 2 1 2
haematite
Simandou Nzerekare Lake ienatite 65 25-40 0.05 Cr traces 1 000 650 1 000 800 km to Conakry,
Superior A1203 5.0 20 km 10 LAMCO rai:
head.
Nimba Beyla Lake Haemat .te 67 0.04 Cr traces 700 469 700 900 km to Conakry,
Superior 140 km to LAMCO
rail-head
Total : 2 211 1 394
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Table 1.10: Iron ore resources in the Ivory Coast
Chemistry of reserves _ (percentage) Resources {millions of tonnes)
Heserves
Region/ Nearest Type Other lieasured Heasured  Measured,
district sismificant of Principal . , i significant and indicated Fe Potential Total Average anrmal
. . . Fe 5i0. 5 P . . . Remarks
deposit location are mineral 2 components indicated and content resources  rescurces preduction
inferred

Monogaga Sassandra  Minette  Goethite 40 13 0.06 0.25 AL O 11 150 150

haenatite 23
Sassandra Sassandrz  Minette  Goethite 42 14 0.05 0,2 . 46 46

naenmatite
Gaoc Mt. Man Lake Magnetite 40 3 150 150

supericr

Segaye Mt. Man " Magnetite 25-48 High 43 43
Totro Mt. Man X n 25-48 High 165 165
Tia Mt. Man I Magnetite 25-48 High 232 8s 232

anrematite
Klahoyo Mt. ¥an " Magnetite 3643 1 000 363 1 000

hr—.etite
Nimba Mt. Man " Mapnetite large large

Vooaer llte
Dans Massif Man " Magnetite

Leaematite
Sipilou Man " Magnetite . 50 50
Beti Touka, " ‘nonetite . B .. 20 20
i eko Touba " Magnaiite 7 7
Kanionso (0dienne " Magnetite 130 130

Total: 448 1 993
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Table I.11: Iron ore resources in Liberia
Chemistry of reserves (percentage) Resources (millions of tonneg)
Reserves
. . : 2 ¢ seasured Measured
Region/ Nearest Type Cther neasure S . ,
district significant of Principal " ) oignificant _ agd indicated Fe Potential Total Average.annual Remarks
deposit location ore mineral Fe 510, ® ! components indicated and content resources resources production
¢ $ inferred .
Bomi Hills WMonrovia Michicopiten Magnetite 45.3 0.2 65 29 65 3 000 000 Closed
(1Mc) haematito 5.8 March 1977
Mano River Monrovia Michicopiten Magnetite 47 151 11 151 4 000 000 In operation
(¥10C) haematite
Nimba Buchanan L. Superior lMagnetite 63.7 4 0.03 0.03 31203 0.9 1 636 1 042 1l 636 10 000 000 In operation
(LAMCO) R '
Bong Range Monrovia Michicopiten Magnetite 37.9 .03 0.03 in 141 371 T 000 Q0O In operation
{3MC)
kolugisi  Monrovia = Michicopiten Magnetite 33~ : 1 285 559 5 000 6 285 Under develop~
Range (LISCO) haematite 54 ment
goethite _
Putu Range Grand Cess L. Superior Magnetite 41.3 516 213 516
Total: 7 _ ; : 2 055 9 024
LMC Liveria Mining Company
NICC National Iron Cre Company
LAMCO~FV Liberian American Swedish i+ineral Company Litd. - joint ventiure
BMC Bong Mining Company

LISCO Liberian Iron Cre Company-iformerly Kitoma Mining Company
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Table I.12: Iron ore resources in Mali
o :
A T Chemistry of reserves (percentage) Lesources in millions of tconnes )
‘ - Heserves
Region/ Nearest Type Uther I'easured Ieasured NMeasured,
digtrict significant cof Principal = Fe 5102 S P gignificant and indicated Fe Potential Total Average annual Remarks
deposit locaticn ere mineral components indicated and content  resocurces resources Froduction
inferred C
Nioro Kayes Bilbac Magnetite 63 10 10
Djidian~Kenieba Kayes Bilbao Magnetite 65 o 2
Galé Kayes Minette gﬁg?ggize 52 12 58 58
Table I.13: lron ore resources in Mauritenia
Chemistry of recerves (vercentaie)  LGCSCUTCes (millions of fonnes)
leserves
Region Nearest Type Other Measured Measured Measured,
district gignificant of Principal Fe 5102 S P significant and indicated Fe Potential Total Average anmual Remarks
deposit location ore mineral components indigated and cont¢nt resources  resources production "
inferred
Filerik Fort Gouraud L.Superior Haematite 64 4.3 0.01 ©.03 A1203, 1.2 100 64 100
- S o Cal 0.2
Mn 0.12
Rouessa Fort Gouraud L.Superior Hacmatite 64 100 64 100
Hamariat
Tazadit Fort Gouraud L.Superior Haemstite 64 E 100 64 100
Azouagite  Fort Gouraud LsSuperior Haematite 64 106 - &4 100
Legleitat  Akjoujt Bilbao Haematite 52 8 0.01 0.13 200 104 200
Kedia Fort Gouraud L.Superior Haematite 37 2 000 2 000
d'Idjil
Akjoujt Alcjouit By-product hagnetite 15
Total: 360 2 600
Table 1.14: Iron ore rescurces in the Niger
Chemistry of reserves (percentage) Resources (millions of {onnes)
Reserves
Region/ Nearest Type Other Measured Measured Measured .
diutra. - slgmiflicont ol rrincipal Fe 1 Trev e e Ce T Cen =g EERR IFIRIN I Tt R O Y UL E Femarks
deposit location ore mineral components indicated and content  resources Tresources producticn
inferred
Say-Diabou Wiamey Minette (Goethite 49 19 1.9 A:L203 4.7 600 600
Xolo-Say-Tamou Say Minette Goethite 42 19 1.8 4,0, 7 80 8o
Total: 660 680
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Chemistry of reseryes (percentaze)

lesources (millions of tomnes)

KHeserves
Region/ Nearest Type Other measured Measured Measured
district significant  of Principal Fe SiO2 s P significant and indicated Fe Potential Totazl Average anmial Remarks
deposit location. ore mineral components indicated and content resources resources production -
. < : : ‘ inferred

Itakpe . Lokocja Minette Haematite 39 0-08 .09 A1203 ) 400 234 600 Under

+ ) 16.7 development

-

810, )
Enugm Enugu Laterite Goethite 32 200 200
Total : 600 234 800
Table I.16: - Iron ore resources in Seénegal

Chemistry of reserves (percentage)  ltesources (millicns of tornes)
Leserves
Region/ Hearest Type Other Meapured UHeasured Measured
district significant of Principal Fe | Si02 5. I significant and indicated Fe Potential Total Average anmal Remarks
deposit location ore mineral components indicated and content  resources  resources  production
inferred

Felémé Saraysa L.Superior Haematite 60 700 420 600 1 300
Total : 700 420 600 1 300
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Table T.17:

Iron ore resources in

3ierra Leone

Chemistry of resérves (percentage) iesources (in millions of tonnes)

iieserves

Region/ Nearest Type ‘ Other beasured,

detmier  semfiot of et e s, 5 b e e I e rotentsal tobal  averase sl

deposi e = P LB , content resources  resources preduction Remarks

inferrcl (tonnea)

Marampa - Freetown Bedded " Haematite 38 100 38 100 2 000 Q00 Closed
not Oct. 1975
classified

Tokelili Freetown ﬁsided laritite 54 8-9 41 0 608 328 608
classified goethite e 3

Great ' ' )

Scarcies Freetown iiided Haematite 3p 15 15

River ¢lassified '

Bagla Hill Freetown Lake . Magnetite 41.6 1.58 6.6 A1 O 400 166 400
Superior 2 3

Total: 532 1123
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Table I.18: Iron ore resources in Togo
Chemistry of reserves (percentage) Rescurces {millions of tonnes)
Reserves
Region/ Type Other Measured [easured MWMeasured,
distriet significant of Principal P 510 3 P significant and indicated PFe Potential Total Average annual Remarks
deposit ore mineral © ' components indicated and content rescurces resources  preduction
inferred
Benjéli Lake Haematite 49 42 20 42 .
Superior
Bitjabé Lake Haematite 33 20 0.05 0.23 A1203 16 6500 158 600
Superior
Total: 642 218 642
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Table T.10:

»80/301

Iron ore resources in the Upper Volto

Chumistry of reserves (percentage) Resources (millions of tonpes)
Reserves
Region/ Hearest Principal Other Measured Measured Measured,  Fe Potential  Total Awverage
district gignificant mineral e 8102 5 significant and indicated content Tesources Tresources annual Remarks
deposit location components indicated and production
. inferred :
Tin Bdiu Dori dognetite 58 242 Tio, 12 50 50
' hacmatitec i 0.2
ilmenite ..;1203 1.5
v 0433
Total 50 50
Table I,20: Iron ore regources in the Westernm Sahara
Chomistry of reserves (wercentage) Resources (millions of tonnes)
Reserves
Region/ Nearest Principal Other Measured Measured leasured, Potential Total Average
district Significant mineral e SiO2 o significant and indicated  content resources  resources annual Remarks
deposit location comnononts indicated and production
inferred
Agracha Villa Magnetite 54 Ti 14 150 150
Cisncros
Total 150 150
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Table I.21: Iron~ore resources _in dngola
Chomistry of reserves (percentage) Resources (millions of tonnes)
n SLOSCTVES

Rergion/ Neoraest Tvpe Principal Other Measured lleasuresd Measured, TFe Potential Total Anmial

district significant  of mineral e SiO2 3 P significent and indicated content resources resources production Remarks

deposit location ore components indicated and (in tonnes)

. — S inferred

Dalza Tando Tiid. Lale Haematite 32 1 000 320 1 000

(Cassala~Quitungo) Sciazar Superior

M*Bassa Luanda Taberg Magnetite  56-60 T 0401 0.1 Ti02 5 10 6 10

Cassala~Quitungo Vilio Taberg Magnetite 35 44 0,03 0,06 TiO2 0.4 12 25 100 172

Salazar ‘

Juima Nove-Lisboa  krasive Mognetite 60 345 0,01 0.05 10 6 10 320 000 Closed 1967/68
no% (1966) . G :
claseified

shilesso T.lla Loke Haematite High 7 ? ? ?

Calanarp Superior

Jeixera da Titla Lalze Haematite High 2 ? 2 ?

Silva Sai~nmar Superior

sassinga Ineorraeles iaie Haematite 61 0.1 100 61 100 5 000 000 Preduction
Superior (1975) interrupted

' ‘ | b

sassinga Inszwisdes Talcz Haematite 40 2 000 800 2 000 1?7? 4

- . . Civil War
Laperior
jada Bandeirea Moszomades Therg Magnetite ? 7 7 ? 7
Total 3 192 1 218 3 292
"g wble I,22: Iron oxw »3.0v:s¢28 in the Congo
Chemistry of reserves (percentage) Besources (millions of tonnes)
Reserves

xegioh/ Henvest . Dype Principal - Other Measured Measured Fe Potential Total Annual

Aistrict Csignificany  of mineral Pe SiO2 B P eignificant and indicated content rcsources resourcos production Remarks

Ceposit lecation ore components  indicated and (in tomne)

inferred
Anngn, Bel i Lol Hoomtite 43 20 . N Vs
Superior magnetite

ayoko Dolisie Taie Hoematite 56 8.8 A1203 2,05 30 17 30
Superior magnetite

i aycko Delisiz Toke Haematite 3545 25-45 176 116
Sunerior  hagnetite

_otal e e e . 130 60 776 906

B30 L4, WL DOV Se L

—
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Table I.23: Iron ore resources in Gabon

- -, - .

A R ke o —

Chemistry of reserves (percentoge) Resources (millions of tonnes)

e Y Al T — e e M AL o . S [ il W i

et e ABEETNCE | - -
Region/ Hearest Type Princinal Fe SiO2 s P Oth:r Leasured  Heasured  ileasured Fe Potential Total Annual
district significant of nineral significcat ond indicated  content resources resourcces production Remaris
deposit location ~ ore componcnts indicatved  and (tonnes)
oo inferred
Batoala Makokou Lake Haemotite 66 2e9 99 117 77 117 Production
Supericr goethite possible
magnetitec in 1983
Belinga Makokon Lake Hoematite 64 2.2 0.12 A1203 2,5 516 516 566 362 566 Production
Superior goethite possible
magnetite irn 1983
Boka=Bola Hekambo Lake Haematitec 62 3.5 0.1 194 120 194 Production
Superior goethite possible
mgnetite in 1983
Minkébé Makolou Lake Hoematite 54 3 Dl 60 80 38 60
‘ Superior goethite
magnetite
Mébaga Mitzic Lake Haematite 60 4 15 15
Superior goethite
magnetite
Méla Kango Lako Hoematite 46 30 100 100
: Superior  magnetite
N'Gama Mitzic Lake Haematite a7 22 50 50
Superior goethite
magnetite
Tchibanga-- Tchibanga Lake Haematite — 43 274  0L05 0418 A1203 3 : - ' 114 114
Moutéli — Superior
Total 937 597 279 1216




E/o.14/MIN,80/3.1

dmex 1
Page 19
lable I.24: Iron ore resources in the United Republic of Cameroon
o L Chemistry of rescrves (percentoge) Resources (millions of tonnes)
Region/ Nearest Type Principal  Fe 510, 8 P Other Noosured Neasured leasured, Ic Potentizl Total Lnnial
district significant  of mineral significant and, indicated confent rasources resources production Romarks
deposit location ore o components indicated and {tonnes)
inferred
Les Mamelles Kribi Loke Haematite 38 0.2 0,08 150 150.
- Sugerior magnciuite
Table I.25: Iron ore resources in Zaire
—_— Chemistry of reserves (percentage) Resources (miilions of tonnes)
- . Reserves
Region/ Meoraws Tree Principal Te 8102 5] P Other loasured Measured ilecasured, Te Potentiacl Total Annual
district sisrificant of mineral significant and indicated conteni resources rescurces produchion Remarks
deposit Pacotion ora components indicated and (tonnes)
inferred
Kisanga~ ~Jadotiilie . Bilbao . . Hoematite 56 925 0.1 50 28 50
Xambove magnetite -
Kanunka - Jadoi~ille Lalke Haematite 54 21 Cu 0.24
cunerior
Kilomoto I zenga Talte Haematite  45-65 3 0Q0 5 Q00
area Superior
"Luebo Lesmmineni  inke Haematite 30 - 100 100
Surarior :
Total 50 28 5100 5 100
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Table I.26: Iron ore resources in Ethiopia

Chemistry of resources (percentage) Resources (millions of tonnes)

Rescrves
Region/ Nearest Type Principal s 8102 3 P Other Measured Measured  Measured, Fe Potential Total Anmual
district significant of mineral significant and indicated content  resources rosources production Remarks
deposit location ore components indicated and (in tonnes)
inferred
Hamasien Asmars: Magnitnaya  Haematite 30 10 5 5
adwa-fxum=Enticho Mekele Lateritic Goethite ? 5 p)
Tollega Nekemte Lake Magnetite 33 33 14 14
Superior haematite
“otal 24 24
T:ble T.27: Iron orec resources in Kenyva
Chemistry of reserves (percentage) Resources (millions of tonnes)
Reserves
Pegion/ Nearest Type Principal Fe 8102 ) P Other Measured Measured  Measared, Fe Potential Total Annual
¢istrict significant of mineral significant and indicated content  resources resources production Remarks
eposit location ore componcnts indicatad and (in tonne)
inferred
I'rima Hill Mombasa Residual  Goethite T=36 _ 15 15
Massive ‘
Tulkuru Kisum Pyrite 30 ’ ' 17 17
1 yoma. Kisum Mineral Magnetite 'I'iO2 13 ? ?
1 eninsular sands ilmenite
Cxuthe ved Bedded Hognitit . HOE © o nent
Massive production
Taita Hills Voi Bedded Mognetite
Massive
Total 32 32
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lable T.28: ZIron ore rospunies ir Madagoscar
Ghemistry of reserves (percentage) Resources (millions of fonnes)
Reserves
Reginn / ITenpcs r Tunae Trivcipal Te 3i0 5 S P Other Measurcd Heasured Measured, TFa Potential Total Average
district fimiadnent of mineral significant and indicated content resources regources annuaal Remarks
deposit Tauation o2 conponants indicated and production
. —— — _— inferred (tonnes)
fprhatorm—jnalamy  IMoLavange Peridend Cocthite 46 Co7T 083 01 41 0 12 36 38
L teritic  hr.embite wi¢ 3 0,2
Cr 0 s 8
i 1.7
Ge'tisona T orass smgiidioya  Magnetite 40 0.3 0.2 e 10
Sealala +60 300 300
Betioky Boviaky Goethite 24 30 30
Iy hicematite
Fasintsara L OEVIC Ll Mognetite 35 Js15 105 105
Trnerior haematite
Marorangata- Toaanar e alec dugnetite 25 8 8
~Arhatoloana Supoelor haematite
Zotal e = 551 551
Meple 1.29: From o7 rpiovienn llll anoabigne
Chemissry of reserves (percen‘hage ) Resources (millions of tonnes)
Reserves I N
Re giorx/ A Pvineipal Fe Si0 > S P Other - Heasured Measured  lMeasured, Fe Potential Total Average
cistr..s af miseral significant and indicated content  resources resources anmal Remarks
deposit ol componznts indicated and production
inferrad (tonnes)
tuande Mot Cate egmetite 67 0.8 0.01 ;'*1203 1.3 6 6 20 13 20
Ti 1.5
‘Tachedus Taia Fotarg Huaematito 48 Q.1 Q.02 g0 2.5 12 12 12 508 120 132
nagnetitc 1L120 Ty
ilmenite i 323.9
Vo 0.6
assamba Tetc Lntens Toematite A8 0.2 0,02 0.05 g0 2.5 3 8 8 348 70 78
maghetite Al 20 5
ilmenite Ti 324
Va 0.5
Jamaorsizissa Tote Lehay Hacmatite 50 T3 22 11 11
‘ dagnetite :
o ilmenite ,
"yiziga Teto e feematite A6 1 Oal Cal  Ua.i M 1 et
magretite MgO  1la4
ilmenite &1 2O 0.5
Ti 325
lamapa Mocambique Dedtdad - fagnotite 52 24 g0 O.1 &0 60
1ot & 20 3 Qo7
slaemified Ti 006
Ve 0 .6
Totol 27 27 48 26,5 261 309
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Table I1.30:

8/3.1

. Iron ore resources in Namibia

Resources (millicns of tonnes)

Chemistry of reserves (percentage)

Total:

- heserves
Region/ Nearest Type Other heasured Measured leasured,
district significant of Principal Fe Si02 50P sigmificant and indicated Fe Potential Total Average annual
deposit location cre mineral cemponents indicaten and content resources resources production Remarks
inferred (tonnes)
Windhoek  Wwindhoek Lake Haematite  40-50 300 135 300
Superior maghetite
Xaokoveld Kaoko Lake Haematite 40 100 100
Superior magnetite
Kaokoveld Xaoko Lake Haematite 40 1 000 1 000
Superior magnetite
Kzlkafeld Kalkafeld Bilbac Magnetite 30-50 10 10
Okorusu - -Kalkafeld Taberg Magnetite 40 40 40
Total: 450 135 +1 000 1 450
* Table T.31: Iron ore resources in Somalia
Chemistry of reserves (bercentugg) Resources (millicns of tormes)
iteserves
'Region/ ‘Hearest Type Cther lLleasuret Measurel Measured,
district significant of Principal e 5132 5 P significant and indicated Pe Potential Total Average anmal
deposit location ore mineral components indicated and content resources resources production Remarks
inferred (tonnes)
Bur Dur Mogadishu Bedded - Haematite a9 120 120
not
classified
Daimir Megadishu Bedded=- 10 50 50
not
classified
170 170




Table I.32: Iron ore resources in Southcrn Rhedrr~in

- . . —— . — | ———

Chemistry of reserves Resouwices (in millions of tomnes)
(percentage)

Ees=rven . .

leasvred Mcasurcd Measured, Fe

Region/ Weacest T,0e of Princival Fe SiC. S P C.her. _ .and _ indicaﬁedrcontent Potemtial Total Averac:. Rer arks
g e DT - - ‘ e e i indicated and regources resources annual
districi significant ore mineral sionificant  nferred A
doposit location conponents intesr producition
Que Gue Sal_sbury  ake Haematite 59 10 200 116 . 200
superior
Buchwa, Shabani i.ake Haematite 63 134 84 134
Zupericr
Manesi Range Lake Hacmatite 40 3 300 3 300
Superior
Black Mamba Gatooma Lake Haematite 60 40 24 40
and Yank Superior
Fyuni Lake linematite 55-66 4 ) 4
Superior
Chikurubi Gwelo 1ake
Superior
Nongula and Lake Magnetite 50-60
lanyoka Superior
Dorowa and Residual Magnetite
Shawa carbonate
Total 378 L6 3 200 3 676

1°€/00 N/ TND/ 1

fz aleyq
1 xowuy



Table I.33:

Tron ore TESSUTrCES

in Swariland

Chemisiry of Togarves Racourees (in mil

e e ——

!

[percent232)

14
e
=
il
RS N
e
:j
&
3
L

"iong of yopucs)

R osevyes - 3
Qegjgn/ Near :st " ne FEAE U R S ther Mezrur 1 Hessur- Meoesred, Fo
iisiurict cilgr ficant ut ar e T ‘ gignificant and irdicalel combent  Poientisl Toual Aver re  ZHenal
lep. sit Ccaciion 2 coirporenis indicat. and TESOUTCLE  IesQurces  anmu .
inferred praogus —
tigo.
Jgwenya ¥oabane Take Haematite 45 Mn 0.4 50 22 il 50 Producti
Superior magnetite ceagsed 1
vege Lake ke Goethite 40 Mn 0.6 55 2e S0 145
1perlor haematite
laloma Lke Magnetite 310 75 23 75
Laperior

#orbes Reef

. Siderite 38

)

Total

186

69

100

276




m{my;]?nxiao}:);l

Anvex I
Page 25
Table 1.34: Irop ore resources in Uganda
. Chemistry of reserves (percenta;e) Resources (in millions cf tonnes)
'w lleserves e
Region/ Nearest Type Principal Fe BiOZ TP Other Measured Meagured Measured, e Potential Total Average annual Remarks
district  significant  of mineral significant and indicated  content resources rescurces Production
deposit location ore components indicated and
inferred
Kigezi Kigezi Lake - Haematite T8 0.05 .30 < 30
Superior B
Sukulu Torcro Not Magnetite 62 L.l Zeb 45 45
classified
Bukusu Mbale Massive noet Magnetite 60 TiO2 10-20 23 23
classified
Total: 98 98
Table T.35: Iron ore resources in the United Republic of Tangania
Chemistry of reserves {percentagc) Resources (in millions of tonnes)
L lieserves
Region/ Nearest Type Cther Fezsured  beasured MNeasured, Fe Potential Total Average annual
district significant of Principal Te 5102 R gignificant and indicated content resources resources production Hemarks
deposit location ore mineral components indicated angd
inferred
liganga Liganga Taberg Magnetite 50 1.3 Ti02 13 4% 25 49 Under study
V Q.23 8 8
Hundusi Hundusi Taberg Magnetite '
Mbalals lLiganga Taberg Magnetite ? ?
Hanyoro Hanyoro Micopichen Magnetite 30 Mn - up to 68, 68
IT. per cent
T\"'th N
! 45 25 1< 125
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Table Ie36:

+

Iron ore resources in Zambia

Chemistry of reserves (Eercentagez

Resources (millions of tonnesy

Reserves . . . :
Region/ Nearest Type Principal Fe SiC, 8 I Other keasured Measured Lieasured, Fe Potential Total Average annual  Remarks
district significant - of mineral ' significant and  indicated content rescurces repcurces production
deposit location ore components indiceted  and (tormes)
inferred
Chisasa Chingola Lake Haematite 5560 11 IS 11
Superior magnetite .
Chisasa Chingola Lake " 35=40 = 50 . 50
Superior o
Mwvinilungu  Chingola  Lake Magnetite 5060 Very large 50
Superior haematite
Lufubu Kitwe Lake Haematite + 60 50 60
Superior
Kahare Lusaka Lake Haematite + 50 20 20
Superior
Sanje~Pamba-  Lusaka Lake Haematite 50-60 #igh Very large Very large
Nampunde 7 Superior - magnetite. : '
Namatombwa~ Lusaka Bilbao Magnetite 58 Tad} 15 g 15
Shasghikaula _
Nambala=— Lusaka ‘Lake Haematite + 50 50 50
Superior
sonkwe
Chibote Ndola Lake Haematite 50 Mn 17 50 ' 50
Superior
Total: 20 15 +230 306
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Table I.37: Iron ore resources in the Hepublic of South Africa
Chemistry of reserves (percentage) Kesources {(millions of tonnes)
Jleserves o o . o
Measured Measured Leasured, Fe Potential Total Average Hemarks
and indicated content resources resources annual
indicated and production
Region/ Nearest Type Principal Fe 510, 5 P Other inferred {tonnes)
district significant of mineral significant
deposit location ore components
Postmasburg-
Thabagimbi
Thabazimbi Johannesburg  Lake Haematite 60 100 &0 Very large 100 2 000 AOC Operating
Superiocr
Shishen Kimberly Lake Haematite 63-69 4 200 2 &l4 Very large 4 200 8 000 COC Bperating
Superior
Pretoria Pretoria Minette Haematite High 6 0C0 2 820 & 000 A number of
operating
mines
Bushveld
Inmeous Compe.
Bushveld Ingneous
Complex . . .
Johanmespurg  Taberg Magnetite 42-60 2 200 1 122 Very large 2 200
Mapoch Mine 55=51 Cr203 15=0.3 200 112 200 1 000 000 COperating
Tig  12-15
Vo 1:4~19
25
Total: 12 700 6 928 1z 700




The role of ceveloping Africon countwien emd ¢hher coun

tmies in world ion-ore recomias erpressecd

as_a perccutage ¢f rfrieg aud world Ivom-ore Ierov.2s

iron ore resources
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€ S

Tot:l rezou

Subregion/ Fz conteént TOTETTTEETT T T auTTT 7T Potenlial resources Fe content
country (miilions of tonnes) Percentage kark Percentage Lank  (Mi)ilons of toanes) Fe {millions of tomrec)
(pzrcentage)

North Africa

Algeria ™ 1 846 9.16 4 1.58 13 1 000 40-57

Eoypt 181 0.50 0.15 Ur. ~timated

Libyan Arab ¢ 514 12.46 2 2.15 10 Ve - large

Jamahiriya Un ~timated

Morocco 56 0.28 0.05 231 3552

Sucan 16 0.08 0.01 Uncotimated 37-60

Veiy large

Tunigia _ 23 0.11 0.02 64 26=-60

Total North Africa 1 638 22.99 3.97

West Africa

Benin 290 50-58

Ghana 620 3.07 1 0.53 17 Unestimated 25-40
Very large

Guinea 1394 6.91 5 .19 15 Unestimated 25=55
Very large

Ivery Coast 448 2,22 10 0.38 20 161 25-45

Liberiz 2 055 10.18 3 1.76 12 +5 000 33-54

Mali 70 52-63

Mauritania 360 1.76 12 0.31 +2 000 37=64

Niger 680 42-49

Nigeria 234 1.16 13 0.20 4+ 200 32

Senegal 420 2.08 11 0.36 + 600 40~60

Sierra Leone 537 2466 8 0.46 18 Unestimated 41-54

substantial
Togo 218 1.0 4 15 0.19 Unestimated 29-40

small

YA
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Table I.16:

The role of developing African countricg and cther countries in world iron ore reserves expressed

28 a percentage of Africa and world iron ore —eserves (continued)

Iron cre resourceés

K € © € r v e 8 - . ‘ Total resources

N N S A Lca 1i " Potential resources : Fe centent -

Subremon/ vy  Africa . wor . Potential cer
& o wmillions of - . SRTEe of Rank Percentage Rank Milion torne Fe : (millions of tonnes)
Country tonnes) .
(percentage) - :
prér Vclfa "4 50 - 58
We iern Sahara . o +150 54
Total west Africa 6 286 31.10 5.38
Central Africa ’ ‘._______-__.ﬁ.,-.. . .
Angola, 1 218 6.04 6 1.04 16 Unestimated 25~50
| very large

Gabon 580 2.58 9 o C.44 19 + 279 A6~60
United Eepublic of . -

Cameroon : 150 38
Central African

Itepublic Unestimated

o very large

Chad small |
Congo 6O 0.30 ' 0.05 176 35-56
Zaire 28 0.14 0.02 +5 100 4565
Total Central Africa 1 825 9.06 1.55 T
East and Houthern sfrica -
Botswana Limited
Ethicnia 24 30-32
Kenva 22 T-36

6z =23ed
T xouuy
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Table I.38: The role of developing African countries agxd cther countries in world iron ore reserves g¢xpressed ARV
as_a percentage of ifrica and world iron ore reserves (continued) E o
. S
I . H
TCh OTE TEBECUrCES =
<o
—_ Y
R e s e r v e s - W
Fe content Africa Lorld Potential resources Total rescurd+:-
Subregion/ (millions of tonnes) Fercentage Rank <tercentage  Rank Aillion tonne Fe Fe content
country (percentage) (millions of
tcnnes)
Madagascar 251 25-45
Mozambique 27 0.13 0.02 261 48-50
Namivia 135 0.67 Cell +1 000 25=40
Somalia 170 30-39
Southern Rhodesia 226 1.12 14 .19 3 300 40
Swazi nd 69 0.34 0.06 96 38-40
United Republis
of Tanzania 25 0.12 0.02 16 30
Ugania 96 60-78
Zambia 15 0.07 0.01 280 35-60
Total East & Scutnern -
Africa 497 . 2445 0.4Y- +5 588
Total Develcping Africa 13 247 65.50 11.31 ?
Eepublic c¢f Jouth Africa & 9286 .34 1 5:94 5 Very large 2540
Total Africa 20 175 17.25 Very large




Table 1.38: The role of developing African countrles and cther countries in world iron ore reserves expreSSed
- as a percentage of Africa and world iron ore reserves

Iron ore resources

Reserves

Subregion/ Fe content Africa _ .. World - - Potential rescurces Total resources
country. o (millions of =~ " ' Percentage Rank  Percentage Rank (millions of tommes)  Fe content

tonnes) | _ o R T (millions of tonnes)
I . .
}f,w 5 000 3443 [ 1400 (pe gontent 18 000 (e sontent)
Canada 11 700 . "10.02 3 17 300 (Fe content 29 000 (Fe content)
Other 40C ‘ 0.34 200 (Fe content 600 (Fe content)
Total North America 16 100 13.79 31500 (Fe content) 47 600 (Fe content)
South Afig¥ica _
Brazil 16 600 14.22 2 12 400 {(Fe content 29 000
Venezuela 1 400 " l.20 14 2 500 (Fe content 3 900
Other... 1 400 1.20 16 700 (Fe content 18-100 -
Total® South America 19 400 16462 31 600 (Fe content) 15 00

1°¢/08" {W/VT " 0 /8

1¢ o3eg
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Table I.38:

The role of developing African countries and other couniries in world iron ore reserves expressed

as a percentage of Africa and world iron ore reserves (continued)

Iron ore resocurces

AN 2%
T Xauuy °

Reserves

1°€ /08" KIR/PT* 0 /3

Total resources

WORLD TOTAL 116 675

Subregion/ : - Fe content -~ © Africa World Potential resources Fe content
country (millions of Percentage Rark Percentage Rank (millions of tonnes) (millions of tonnes
' tonnes o :

"Europe ' N .
USSR 31 Q00 26. 26 0 Fe content Q00
France 2 100 g-%ﬁ 988 Fe content 5; 600
Sweden 2 200 1.88 11 800 (Fe contient 3 000

" " Other 3 600 3-08 1400 (Fe content 5 0CO

Total Buropé ' © 39 500 33.83. 29 100 (Fe-content) 68 600
Asda ;
India &.200 e 31 6 2 500 Fe conten‘t) 8 700

_Peoples Republic of China "3 100 2.66 8 4 000 (Fe contentg 7 170
Other 2 000 1.7l 1 000 (Fe content 3 000
Total Asia 11 300 9.68 7 500 (Fe coatent) 18 800
Oceania o
Australia 10 000 g-ST 4 10 GO0 ?Fe contentg 20 000
Other - - ~ - 200 017 800 (Fe content 1 000
Total Oceania 10 200 8.74 10 800 (Fe content) 21 000

99-91 Unestimated Unestimated

R

gpurce:; Data on Africa derived from tables I.1 to I.37.

USBM Bulletin No. 667, 1975.

Rest of worlid:

Mineral facts and probles (rescurce estimate 1973),
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Table J-29: TIron ore reserves of Africa -~ Summation by type of ore deposit
(millions of tomnes Fe content)

_ BEDDETD MASSIVE RESTIDUAL
Country/ Lake Michico~ Minette  Other ani nct  Sub- Magnit—  Biloao Taberg  (ther and not Sub~ Laterite Other and not  Sub— Total
subregion Superior piten classgified total naya classified todal classified total reserves
North frrica
Algeria 1771 1 771 78 78 1 849
Egyot 11 170 181 181
Libyan -

Jamahiri;w 2 514 2 514 2 514
Morocoo 32 32 24 24 56
Suden 16 i6 16
Tunigia 22 22 22
Total Ilort: 11 4 A87 4 498 40 100 10 4 638

Afri-.

West Afruioca

GChana 540 540 2 2 78 78 620
Cuinca 1119 1 119 275 275 1 394
Ivory Cooat 448 448 448
Libexis L 2559 800 2 055 -2 055
Mauritenin 256 256 104 104 360
Nigevria 234 234 234
Senessl 420 420 ‘ 420
Sierra Taoor 166 371 537 537
Togo 18 218 218
Total Mz

Alric~ 3 a8z 800 T4 LY 5 B27 104 2 106 353 353 6 286
Centyel Jf7lricn
Aneilo 1 181 1181 11 6 37 1 218
Conge 50 60 60
Gabon 520 520 520
Zairc 28 28 28
Total Ceriral

Africa 1 761 1 761 28 31 6 65 1 826
East & fo iom

Mrica
Mozambiqua 217 27 a7
Ham' 21 135 135 135
United %2 ablic :

of Tanus-nies 25 25 25
Souther:. n26 226 226

Rhedcoia
Swaziland 69 69 69
Zambia 6 6 Y 9 15
To‘tal-:“m: - -\_;J.lkl-‘—

Soutiuia J{rica 436 436 9 52 61 497
Total Dev:‘loping

Africa 6 090 Boo 5 261 371 12 522 40 241 85 6 372 353 353 11 635
Republic of
South oo L. 2 874 2 820 5 694 1234 1234 6 928

Total Africa © 964 800 8 081 371 18 216 A0 241 1 319 6 1 606 353 353 20 175




ANNEX I3

Statistical Tables on lron ore production in African countries.

Table I1.1 7 Annual production of iron ore in Algeria, 1968-1977 -

1972 1974

1968 1969 1970 1971 1973 1975 1976 19U
Iroi~ore Concentrate N aoan .
(%illicns of tonmes) - OO 2 97 2 863 3275 3 663 3 136 3797 3 169 2 155 32
Iron content S . X
' (millions of tonmes) 1 626 1.565 1 524 1 699 1 978 17 2 064 1 720 1 49 1 734
Sources: IGS Statistical Summary of the Mineral Indusiry, 1967-1971 (for 1968-1970 figures)
United Natlone hconomic Commission for Africa (for 1971-1977 figures).
Table II.2: Annual production of jron ore in Igypt, 1968-1977
1966 1969 1970 1971 1972 1973 1974 1975 1976 1977
Iron cre concentrate 7 L —
{millicns of tommes} O 447 0 460 0 451 0 473 0 427 0 64 1 32 1121 1 243 1z
metal content
(millions of tonnes 0 224 C 230 0 227 0 236 0 21 0 32 0 651 0 56 o 621 0.599

Sources: ICS Statistical sSummary of the Mineral Industry, 1367-1971 {for 1968-1970 figures)

United Nations Eooncmic Commission for Africa Statistical Division (for 1971-1977 figures).

II Xouuy
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Table II.i!; snnual Production of iron ore in Morocco, 1968-1971

7z oBeg
1 xouuy

§ T-edog- m;/ItrL' L/
R it

Table I1.4. Annual preduction of pyrrhotite in Moroecco, 1968-1977

’ - - ) . -
i '
'

1968 1569 1370 1971 1572 1973 1974 1975 . 1976
Iron—ore coﬁbentréte 807 745 872 623 234 275 534 . . 554 - -3t 407
(thousands of tonnes) s
_Fe Gontent ... ... . - . R -
(thousands of tormes) ~° 457 523 374 135 214 324 336 202 247
Sources:

IG5 Statistical Summary of the Mineral Industry, 1967-1977 (for 1968-1971 figures).
United Nations Economic Commission for Africa Statistics Divieion (for 1972-1977 figures).

.’

1968 1969, 1970 1971 1572 1973 1974 1975 1976 1977
_Produetion (in tonnes) - 391 529 291 041 440 549 430 206 2195 341 323 521 203 189 7€ 242
Local saleéH({£ tonnes ) - 37& 169 286 574 _,4%5,;;6_ 36¢€ 909 . 298 114 355 685 188 305 56 147

Activités du sccteur minicr, Reyaume du harcc, 1976,

Source:s
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Table I1.5: Anrmal production of iron ore in‘funisiag 1968-~1977

1968 1969 1970- 1971 1972 1973 1974 1975 1976 1977

Iron—-ore concen—
trate (thousands 1015 7 945 5 773.9 935 8 891 810 195 616 485 344

of tonnes)

Fe content

(thousands of 508 470 5 387 1 468 485 433 422 326 255 181

tomnes)

e enemeee Fourc e 4 IGS SEAtistical SUmmaFy of the Mineral Industry, 1967-1971.
United Nations Economic Commission for Africa.
Statistics Division (for 1972 to 1977 figures).

Table II.6:  Anrmal production of iron ore im Quipea:. : .o .. . olee o 5
1959 1960 1961 1962 1963 1964 1965 1966
Iron'dbncéﬁifﬁfér “ l ‘- .
(tonnes) 342 000 776 000 542 000 700 000 662 00C 908 00C 755 00O 1,600,000
Fe content
(tonnes) 171 000 388 000 276 000 350 000 331 000 454 000 378 000 800,000

Sources: IGS Statistical Summary of the Mineral industry
T United Nationg Fconomic Commlss1ox1?or<Afr1c& Statlstlcs

Division.
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Table II.7 Amnual production ‘of iron ore in.Liberia, 1968-1977 -~ -<

1969 1970

. 1976 1977

1968 1971 1972 1973 1974 . 1975
Iron cre : : : ’
concentrate 19 572 22 867 22 295 24 574 22 152 25 270 25 799 22 203
(thousands of
tonnes )

e content

(thousands of-13 309 15 549 15 161 16 000 12588127360 14 920 T3 7707

tommes)

22 593 17 500"

714 6167 1678507

+ Estimated

Sourcest IGS Statistical Summary of the Mineral Industry, 1967-1971,
UNECA Statistical Division.
Table II.£7 Annual production of iron ore iﬁfﬁgﬁfitania,'1968—1977 T

1968 . 1969 1970---197Y - 1972 1973 1974 19757 1976 1977
Iron ore concen~ ) : - - o 1 8 400
trate (thousandRS 045 B 678 9 104 8457 9055 10 200 11 860 8 640 9 415 4

of tonnes)
Fe.‘ cen—-‘t-ent S e e e e e e —— e e _ e e e R
(thousands of 5 511 5,693 5 903. 5700 5 8aG ¢ 580 .7 650, 5570 6 070 5 416
tonnes ) 7 . . C o
Sources: IGS Statistical Summary of the Mineral Industiry, 1967-1971.

United Nations Economic Commission for Africa, Statistics Division.

=



Table II.9: Armnual production
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Oi Lrci 0T in Sleii. Leune, 1968-1975

Page 5

1968 - 1969

Iron ore concen-—

trate (thousands 2 536 2 427

of tonnes)

Fe content
(thousands of 1521 1 456
tonnes )

- 1972 1972 ¢ 1973 1974

]
1975

3 %10 " 555" 3572 2 ou4

1 56 153 1515 1 269

s

916

*
Productior stepped Novr

CEGTG e e e e

Sources: IGS Statistical Summary of the Mineral Industry, 196741977.

United ¥-.iions Economie Commission for Africa

Table II,10: Annual production of ircn-ore in-Angola, 19681975

y Statistics Division.

1968 1969 1970 1971 1972 1973 1974 1975
Iron ore concen—- L S ) ) — :
trate (thousands - - + + + +
of tomes) 218 5478 6 158 4 608" 5 7727 5 120" 2 560
Fe content
(thousands )
of tommes) 2 092 3 560 1 664

3959 4003 2995 3752 3 328

3*
Production suspended in 1975 due to civil war.

+‘Calcu1ated using average iron to ore ratio for 1968 to 1971

Sourge; 1G5 Stetistical Summary of the Mineral Industry, 1967-1971
1977 UN Statistical Yearbook.



/0. 14/K1F.80/3.1
Amnex I1 )
Page 6

- Tablé ¥i.%1:Anmual production of iron ore in Southern Rhodesia, 1968-1977

1968 1969 1970 1971 1972 1973 1974 1975 1976 1977
Iron--ore concen-
trate Na Na
_Fe content . " e
(thousands of 455 325 325 325 325 352 384 384 384 384
tonnes)

Source ¢

Table 11.12:

1977 UN Statistical Yearbook,

iron ore in Swaziland, 1968-1977

Aannual production of

1968 1969 1970

1971 1972 1973

1974 - 1975 - 1976 1977

IYoTne ore

concenirate

(thousands of
tonnes )

2 051 2 303 2 552

Fe content

{thousands of 1291 1451 1608

2 886 198 2117

1818 1270 1 374

2 077 2 240 1 936 900

1314 1417 1229 574

_tonnes) *
Sources: IGS Statistical Summary of the Mineral Industry, 1967-1971

United Nations Iconomic Commission for Africa, Statisties Division.
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Table 1I,13: . Annuel production of irof oré*;h”fhe”ﬁépnsiicfof South Africa, 1968-1977

(1968 1969 1970 1971 1972 1973 1974 1975 1976 1971

. Iréﬁ';re_“
concentrate & 233 8 788 9 193 10 496 11 223 10 955 11 553 12 298 14 655 26 481
(thousands of ' .

tonnes)

Fe content S o PO
(thousand§ of—4- 940 52735515 6298 6 73 6573 6932 7319 8793 15 889
tonnes - TR A

Soupces: IGS Statistical Summary of the Mineral Industry,
1967-1971 (for 1968-1971 figures).

_Mining Statistics 1973, 19?5 and 1977 -
Department of Mines, Republlc of South Afrlca
_ [fer 1972-1977 figures).
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The role of developing African countries (1nclud1ng other

Table II.14°

producer countries) in iron ore production for 1975. estlmated -
as a percentage of Africa and world production - o

Total North America

Fe content Africa World = =
_7Q9@9§ry/§ubrgga9n Cth:g:izif of Pefééﬁtaéé Rank Percentage Rank
ToFth africa -
Algeria 1 728 5.024 4 0,34 . 21
Morocco 334 0.977 10 0.07
Tunisia 326 0.947 11 0.07 -
Total North Africa 2 950 8.576 0.58
West Afriea - - - T
Guinea+ e
Liberia 13 770 40.03 1 2.7 TowmRY
Mauritania 5 646 16.41 3 C1l.11 13
Sierra Leone 916 2.66 T 0.18
Total West Africa 20 332 59,11 449
Central Africa
Angola 1 664 4.84 5 0.33 22
Total Central Africa 1 664 4.84
Fast & Southern Africa
Southern Rhodesia 384 1.12 9 0.08
Swaziland 1 417 4.12 6 0.28
Tctal East & Scuthern Africa 1 801 524 0.35
Total Developing Africa 26 147 1775 5.27
Republic of South Africa 7 648 22.24 2 1.51 12
Tetal Africa 34 395 39,99 6.78
North America
JSA 49 035 9.66 4
(Canada 27 609 Sedd 6
Wexico 3 369 0,66 16
80 013 15.76
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Table I1.14 . The rcle of developing African countries{including other
producer countries) in irom ore proiucticn for 1475,
estimated as a percentage of ifrica and world production-(continuation)

Fe content
Country/Subregion (thovsands of ifrica World
tommeg) .. . FPercentage .Rank - Percentage Rank -

South America -

Argentina 139 C. 027 o
Brazil R 58 431 - om0 T T 11.51 3
Ciile 6 772 1.33 13
Colombia 537 0.106

Peru . 5 067 0,998 15 .
Uruguay - - _—
Veneszuela 15 359 3.026 9
Total South America 86 305 17.002

—

liegstern Furope

Austria ‘ 1 201 0.237 25
Belgium ‘ 28 0.006

Venmark 5 0.001

Finland ’ e 59T e B ¢ B . L
France ™"~~~ 7 15 309 3,016 10 -
Federal Republic of Germany 1 053 U e e e e D 2QT - - 2T
Greece T T T 817 0.161 29

Italy 259 0.051

Luxembourg 673 0.133

Toruay g 2 662 0.524 19
Portugal .. . ... - DD e e e by o]

Spain - 4 281 0.843 16 ..
Switgerland | - —_
| Turkey e w1300 - e o R LT
United Kingdo 1 143 0.225 26

Total Western Europe 48 992 7 ] : 9.652

Eastern Eurcpe

Bulgaria 775 - ‘ 04153
Czechoslovakia A68 0.092
Demoeratic Republic of Cermany 23 0.004
Hungary 153 0.03
Poland 376 0.074
Romania 786 0.1% 30
USSR 127 483 25.12 1
Tugoslavia 1 928 C.38 20

Total Eastern Europe 131 §92 26,008
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Table II.14 « The role'of'deve;o%ingAfricig gountries (including other
producer countries) in iron .ore production for 1975, estimated.

as a percentage of Africa and world production (continuation)

Counf-‘]$ubre fon ’ Te content Africa World
Ty &1 (thousands o1 Percentage Tank Percentage Rank
tonnes)

isia

China ) 32 500 6.404 5

Democratic People's 3 760 : 0.741 17
of Korea , i

Hong Kong - IR RIS 0.018

India - 26 147 Cmas2 T

Iran L 610" S ' 0.12

Malaysia 195 0.038

Philippines ‘ 839 0. 165

Hepublic of Korea® 322 0.063

Thailand ) 18 0.003

Total Asia ' 64 911 12.788

Uceania

Australia 60 B6O 11.992

Total Cceanla 60 860 11.992

Total World ' 507 468 99.982

+ . . Producticn stopped 1970: ) K

++ Production stopped October 1975 ... ..o oo
+++ Production stopped November 1977.

Source.: 1977 UN Statistical Yearbook.



Tabls TTI.2:

Morecan iron ore exports, 1068-1977

- — - s Sy 2 - —

z odsd
IIT Xouuy

- e e w—_ o2

1974

S L ———

1568 1569 1970 o7 1572 1973 1975 1976 1971

Troen-ola exports
(thouiands of
tonnes)

658 0 867 696 801 294 457 Lly 308 21 540 497 293 655 338 482 ?

share of production

(percentage) 981 ?

81.5 161.2 53

115.8 91.9 T3.3 131.7 130.7
falue of iron ore
exports (thousands

of US dollars)

Jalue of total
mineral exports

(thousands of US

lollars

Value of total
commcdity exports

{thousands of US

‘ollars )

5.019 64302 5 691 34455 2.4468 4 187 10 618 9 270 6 432 ?

144 677 151 189 154 902 150 632 188 191 243 522 1 035 035 911 823 561 929 586 464

450 163 485 103 488 020 499 069 633 552 876 600 1 706 387 1 543 027 1 262 145  ?

share of iron cre
in mineral exports
{percentage

¢

“hare of Irdn ore in
total commodity 1.1
sxports (percentage)

3.5 3.7 2.3 2.0 1.0 1.0

1.3 1.2 0.7 C.d 0e5 0.6 0.6

o e i = o S
. .- b .\ﬁ./:l

Source: UN Yearbook of International Trade Statistica, 1970-1971, 1975 and 1977.






Table IIT,3: Tunisian iron ore exports, 1968-1977

1968 1969

1970

1972 1973 1974

1975

1976 1977

Iron 6re exports . ’
(tonnes) 653 949. 5§T 4§3
* Share production
(percentage)
Value of iror ore
exports (thousands
of US dollars)

6444 60. 0

3,879 3.324

Value of total mineral
(thousands of
U5 dollars)

Value of total commodity
- [thousands of 157 7170
US’dollarg)
.Snare of iron cre

in mineral exports 643 4e9
(percentage)

61 196 67 59

165 634

Share of iron ore in

total commodity 2.5 2+0
exports (percentage)

1971

628 450 812 243

81.8

3 706

78 128

182 469

4.7

2.0

86,2

5 396

215 817

664 100 423 830 - 526 354

7445 52.3 6642

4 541 3236 5 574

116 534 158 529 450 683

310 869 385 550 914 242

4.0 2.0 1.2

15 0.8 06

295 611

48.6
4 315

500 948

856 172
0.9,

0.5

112 632

2342

1478
404 407
788 811

0o 3

D2 _

“H§gg£gg; UN Yearbook of International Trade Statisticé,71§70-1971, 1975 and 1977.

s3ed
T Xauuy
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Table III.4: Liberian iron ore exports, 1968-1977

v e3ed

TII wduuy

total commodity T0.5
exports (percentage ) .

1968 1969 197C 1971 1972 1973 1974 1975 1976 1977
Iron~cre concentrate. ? 20 597 ~ 237560 21 235 22 978 25 574 25 592 18 401 .19 082" 17 900"
{thousands of tonves) . - ‘
Iron ore production '
(percentage) ? 90.1 105.7 86.4 1 037 101.2 | 99.2 ‘ 8.29 ‘ 84.4 102.3
Value of iron ore ) , . . '
concentraie exports 118 027 137 049 150 689 160 617 182 709 196 714 262 169 293 589 3370007 ?
(thousands of US dollars) o _
Total mineral exporis - : '
(thousands of US dollars)127 206 146 027 156 549 166 745 189 263 246 357 292 406 312 596 ? ?
Tetal commodity exports _
{thowsands of US dollars567 505 195 946 ?1§ 733 222 374 244 009 - 323 189 399 757 393 935 ? ?
Share ¢f Iron ore in
total mineral exports 92-8 93-8 96-3 9603 96.5 79-8 8907 93.9 7 T
(percentage) . .
Share of Irom ore in ' .
699 7045 1242 T4.9 60.7 6546 1445 ? ?

Source:_ UN Yearbhook of International

A

Trade Statistics, 1970-1971, 1975 and 1977

1 CA08T KN/ VTR0 /T



Table IIT,5: Mauritanian iror.ore exports, 1968-1977

A ——— ——r — e —

. —— ot —

A — e S —

1973

| 1968 1969 1950 1971 1372 1974 1975 1976 1977
po e A - - - - : )
?ﬁhzizazggoofstonnes}_ 7 702, 8457 9.221 B 601 8618 10296 11 664 8515 9 664 ?
. f ducti )
“%;:rzenﬁzzegc Lon 9640 97.4  101.3  101.7 95,2 1009 98.3 98.6  102.6 ?
value of iron ore exports
(ihousards of US dollars) 64 067 67 700 77 390 74 766 73 345 102 845 124 294 - 110 690 153 883 ?
value of total mineral exports
(thousands of US dollars) 64 057 67 700 77 390 78 763 77 752 133 531 163 961 120 234 163 174 ?
ﬁalue'of total commodity
experts {thousands of 71 758 77 798 88 849 93 895 119 205 155 318 181 490 174 313 ? ?
JS dollars)
Chare of ircon ore in mineral i .
exports (percentage) 100 100 100 95.0 9443 71.0 75.8 _g2.1 9.3 ?
“hare of iron ore in tctal >
commodity exports ‘ 89.3 87.0 87.1 79.6 61.5 66.2 68.5 6345 ? ?
{ vercentage) : _
- Sources: UN Yearbook of International Trade Statistics, 1970-1971, 1975,1977.
— " UNECA Statistics Division.
av)
&
N
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Patle ITT,6: Sierra Leonean iron ore exports. 1968-1977 %}
— — _ <
1968 1969 1970 1971 19727 - 1973 1974 1975 197¢ E:
Ircn ore exports. {thousands . - -y PULDULE : e R o
~f tonnes) 2 ?35 2 427 2 427 2 610 2 321 2 405 2 064_ 1429 -
Share of production (percentage) *° 100 100 100 100 90.9 05,9 102.5 106.2 -
Value of iron-ore exporits . . .
(thousands of I L:}lars) 12 600 11 868 12 641 13 717 13 034 13 776 14 1788 14 751 -
Vaiue of total mineral exports
{thousands of US dollars) 70 936 83 762 77 890 78 181 98 978 98 B4z 108 106 85 132 31 792
Valne of total commodity
exports (thousands 90 874 104 598 99 822 98 482 114 801 128 565 141 390 125 473 111 393
of U3 dollarg) ‘
Share of iron ore in mineral "
c&,ports (perf_‘.entage) 17'8 14-2 16-2 17.5 l}-c 13-9 ].3-7 lTo3
Share of iron ore in total ‘ ) . :
C;'nmodl‘ty eJ(pOI‘tS 1309 ! 11-3 12-7 ].3.9 11-4 10-7 10-5 11.8

(percentage)

+

~ Nc exports

Sources: Total value of mineral exports cbtained from Ministry of Mines, Sierra Leone.
Remaining data obtained from UN Yearb

1570-1971, 1975 and 1977,

ook of International Trade Statistics,



.........

Table IIT,73 Angelap jropmeoro cxports, 1968-1975
1968 1969 1970 1971 1972 1973 1974 1975

Iron-cre exports
(thousands of tonnes)

2 894 5 110 6 355 5 498 5 073 6 330 5271 7

Share of production .

(vercentage) 89.9 93.3 104.3 89.3 110.1 109.7 102,9 =
Value of Iron=ore exports

(thousands of US 22 448 38 217 49 728 41 305 37 463 49 262 48 074 2
dollars)

Value of total mineral
exports (thousands 69 993 55 091 188 022 179 924 235 338 378 262 7182 676 2
of US dollars) '

Value of total commedity
exports (thousapds 271 181 326 627 423 385 422 510 515 592 779 452 1 229 325 7
of US dollars) '

Share of iron ore §n

total minerad exports 321  69.4 26.4 2249 15.9  13.0 6.1
(peroentage) |
Share of iron qre jn . Lo

total commodity 8,3 11.7 11.7 9.8 Te3" 6.3 3.9 ?

exports (pergentage)

Sourcet: UN;Yearbook of Intermational Trade Statistics,
197Qpl971, 1975 and 1977.




Table IIT.8:

Swaziland iron ore exports, 1968-1977

.;'-,‘f}
L")

AR
g’y

YAk

G-

L

3

1968 1969

1370

1971

1972 1973

1974 1975 1996 1977

Iron ore exports

(thousands of tonnes) 2 050 2 302

Share of production

(percentage) 99.9

99.9

Value of iron ore

(thousands of US dollars) 12 032

13 465

Value of total mineral +
exports {thousands of
US dollars)

Value of total commodity
exports of (thousands
of US dollars)

Share of iron ore in total
mineral exports of ? ?
(percentage)

55 086 5B 125

Share of iron ore in tectal
commodity exports

22.9
(percentage )}

23.72

2 552.

100

15 443

76 511

2 886

100 .

16 957

25 583

78 449

6643

18 242

2 304
116

1993

9243
12 047 11 420

21 514

9 809 104 877

66,0 53.1-

15.1 1049

1043

2 481 1 960 1144 ?

119 81.5 90 ?

18 056 16 248, 14 457 ¢ 7

26 172 13 743

29 458

175 750 179 755 191 316

674 55.2 4545 3%

— T ————

-

[

9,0

v e &
e

Teb

+ Approximate figures

Source; UNECA Statistics Division.
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Table II11,9: South African iron ore exports, 1968-1977

1968 1969 1970 197 1972 1973 1974 1975 1976 1977
Iron-ore exporis
{thousands of 4omnnes) 2 426 2 439 2 975 2 652 2 816 ? ? ? ? ?
Share of production 29.5 27.8 3244 25,2 25.1 » ? ? 7 ?

(perccntage)

Va'ue of lron cre
(thoussnds of US dollars) 26 078 26 745 28 278 26 ¢ 20 013 22 242 18 989 19 370 38 419 7

— v—. © B om— -

Sout rxat Data for Republic of Soutk Africa are appror wote. T .or wrre obteined by subtracting
7 Bwagiland iron ore export tonnage and value . rom .3 .. Uszlon of South African irom-ore
export tomnage and value cbtained from Yearbuolk of Iricrrationan Trade dimiistics, 1970-1971,

1975 and 1977.

& aldeg
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Annex III
A
ANNEX TII S
Statistical tables on iron oré exports from African countries
Table IIIs,l: Algerian iron ore exports
1968 1969 1970 1971 1972 1973 1974 1975 1976 1977
Iron ore concentrate , P
AEMHHwoSm of &o:bmmv 3.2063 2.8278 2.015506 1.750G25 230542 1.255168 3.062559 1.5 1.776651 1.55
Share of production o
ﬁHUOH.OQdem‘mwv HEUP @W.N QOQN_‘ mby-ﬂ @WOM &.OIO Ole2 ﬁ.‘woo gtw L.@.&.
Value 21 786 19 247 17,6061 14 693 21 &40 11 039 31 QM 23 480 26 419
Value cf total mineral -
exports (thousands 608 211 677 841 1364554 656 640 ‘1 081 799 1 516 479 3 763 870 3 784 405 4 588 620
of US dollars)
Value of total commodity
exports (thousands of
US dollars) 830 026 932 893 1 008 771 852 241 1 287 307 1 906 037 4.259.586 4 294 478 4 971 855
Value of iron and steel
exports (thousands —_— 1 369 25 165 14 648 12 448 12 497 22 117 34 215 18 620
of US dollars)
Share of iron ore in
..wo.ﬂm.u. Bu...H__mH.m.u- gﬁOH-.ﬁm W-Wm N.g Mah._.o Ntm\.ﬁ m-oo Oo.n_fw Oomm o.mm OlUmW
(percentage)
Share of iron ore in
total commedity exports 2.62 206 1.75 l.72 1.68 0.58 0.73 Ce55 0.53
Avmaamﬁammmv
Share of iron and eteel
exports in total commodity __ 036 2449 1.72 0. 97 0.65 053 0.80 0.37

exports (percentage)

Source: UN Yearbook of Internmational

Trade Statistics, 1970=-1971, 1975 and 1977.
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ANNEX IV

Statistical tables on the African production of pig—~iron and ferroalloys inAfricanoocuntries
' (in tonne)

Table IV.l: Pig-iron and ferroalloy production in ilgeria, 1969-1976

1969 1970 1971 1972 1973 1974 1975 1976

172 000 409 000 333 000 394 000 358 000 293 000 399 000 413 000

Table IV.2: Pig-iron production in Ezypt, 1968-1976

v

1968 1969 1970 1971 1972 1973 1974 1975 1976

220 000 300 000 300 000 210 000 331 000 440 GO0 275 000 420 Q00 569 000

Table IV,3: Pig=iron and ferroalloy production in Tunisja, 1968=1976

1968 1969 1970 1971 1972 1973 1974 1975 1976

128 000 131 000 125 000 95 000 143 000 158 000 145 000 148 000 103 000

Table IVe.4: Pig-iron and ferroalloy production in Southern Rhodesia, 1968-~1977

1968 1969 1970 1971 1972 1973 1974 1975 1976 1977

Pig~iron and
ferroalloys
(thousands of tonnes) 260 270 250 280 230 290 300 310 310 300

T

Source: 1977 United Nations Statistical Yearbook.



"Table IV.5: Ierroalloy production in the Repu‘blic of South;Africa.;
. 1960 . 1964 __Growin rai: of agro
Coﬁm&dity o Tonﬁés Vali .e :Toznés value EPeriod Tormes Velne Tonnes veooae
(#hsuecads)  {rillicns)  (tiouconds)  (ndllions) : Par em.m Tor cam i thonsands) (millions)
% K '
Terromensanase 1266 12, - - l960470 7.1 Te0 302.7 2T f
Terrocarome : - _ - 37,3, 4o 1964-70C 16.7 . 17.9 1224 18.4
Terrosilicon - : - 27.1 - 2.4 1064~10 ~Teb 71,0 14,9 1.7
O%her 3548 4.2 6.1 0.5 155070 - - 15.8 13,2
Total {ferrcalicys! él?Eaﬂ 16,3 2303 20,2 196, ~70 10.9 13.8 4565,8 60,8
{ lable IV.6: DExports of forvealioys from the Reévublic of South /frica
— —— 1960 s . 1954 Growty rate of oo 1970
p 4 I .. . ) .
. Gommodity Donnes Yalue Tonnes'-‘ Value Periocd - Tonnes Value Tonnes Value
(thousands) (millions) (thousands} (millions) Per annum Per ammum (thousands) (millioas)
' % %
Terromangane s6 105.1 : 9.3 - - 1960f70 Ta8 7.§ 2134 19.3
Ferrochroms - .- 23.6 3.4 1964370 -16.9 18.Q B7.0 13,0
Ferrosilicon. - - 20,7 . 1.8 1964-7C - 9.9 & 6.9 10.5 1.2
+ Other 27250 3.3 - & - 1960-70 - . = : 11.0 9.2
- e : - v T T
Total ferroalloys: 132.5° - 12,6 L7641 Y 1544 196040 | 1146 1404 3219 62.7
o , . - v ' L . T, . -
. oo v 0T , Ly aagtiot 1777 -

z 9ded
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Iron and steel production in the Republic of South Africa, 1968-1977

Tonnage
nroduced

(*housmads

1968 1969 1970 1971 . 1972 1973 1974 1975 1976 1971

of tonnes) 4 121 4 355 4 328 4 455 4 899 4 887 5253 5 925 6 611
Source: 1977 United Nations Statisiical Yearbook.. .
Table IV.8: World pig-iron and ferroalloy production, 1975
. " {thousands of tonnes)
) Fe content Africa World
Countny/subregion (thousands of Percentage Rank Percentage Rank
tonnes ) —_—
Noxrth Africa
© Algeria’ - TTTiggT T T 5.53 T3 0,08
Egypt 420 5,82 2 0,08
Morocco B -V I L 6 0,002
Tunisia 148 2,05 5 0,03
Total North Africa 979 13.57 0,02
East and Southern Africa
Southern Rhodesiz 310 0430 4 0,06
Total developing Africa 1 289 17.87 0,26
Republic of South Africa 5 925 32.13 1 1,21 18

Total Africa 7 214 147
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Tacle IV.5: (comtinued)

arn s -

Fe content Africa World
Country/subregion (thousands of = Percentage Rank Percentage Rank
_ tonnes ) i
Jorth jmcrica
Canada 9 309 1.90 10
Hexico _ _ 3 082 0e63 - 22
Ush 74 515 ~L12s20 I
Total North America 86 906 17478 .
pouth America
CArgentina — 1043 .. 0.21
,Brazil 7 308 1.50 15
Chile 417 0,08
Colombia . 293 006
Peru 307 0.06
Venezuela 535 Oall
Total South America 9 903 2,03
Western Burope
Austria 3 064 0.63 22
Belgium 9 043 1.85 11
Finland 1 356 ~0,28
Trance 18 395 3.76 6
The Foederal Repitblic of
Germany 30 330 6421 >
© - Italy 11 591 2037 8
Luxembourg 3 839 079 20
Netherlands o 3 970 0481 19
Norway 1 565 0,32
Portugal . ’ 336' OGOT
Spain 7 128 1.46 16
Sweden T 3 508 0.72 21
Switzerland 315 0.01
Turkey 1 369 0,28
United Kingdom 12 338 2452 7
Total Western Eurcpe 107 942 22,08

ot
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Table IV.8: {continued)
e content Africa flortd
Country/subregion (thousandz of Yercentage Nnanlt  Percentage  Ranik

e . tonnes

Eastern Burope

Bulgariz 1 560 0.32
Uzechoslovakia 9 413 1.93 9
German Democratic Republic 2 442 0450 24
Hungary 2' 223 0.45

Poland 71 926 1.62 13
Romania 6 602 1.35 17
WSS 102 968 21,07 1
Yugoslavia 2 196 0a45
Total Eastcrn Europe 135 330 27469 — L
Asig

China 32 000 6455 4
Democratic People's Republic

of Korea 2 900 0.59 23
India 8 558 1.75 12
Japan 89 016 18.22 2
Republic of Korea 1 188 024
JThailand 12 0,002 .
Total Asia 133 674 27236

Oceania

Australia 7 598 1455

Total Oceania 7T 598 1.55

- s ol —

Total World 488 600 99.99
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. fnnex V
LENEX ¥

Conixibtution of mining and ing in GDP

Mable V.1: Liberia GDP at_constant (1971) factor cost, 1970-1976 (millions of US dollars)

1970 1971 1972 1973 1974 1975 1976

=
Total GDP 32447 342.5 35440 334 356.6  343.5 354.3
Mining and quarrying - - - 130.5 134.,0 11642 10746
Iron-ore mining 109.3 11347 117.6 118.2 125,0 11043 103,1
lon—iron-ore mining and quarrying - - - 12,3 9.0 53 445

Share of iron ore in GDP (percentage) 33466 33.2 32,2 3444 35.1 32,1 29,1

v

Sovrce: I[Kinistiy of Flanning and Economic Affairs,

noyle V.2: Liberia GDP at current prices (1978)

1970 1971 1972 1973 1974 1975 1976

-

Total GIP 321.5 341.1 373.0 37542 459.,1 599.1 560.8
¥'aning and guarrying 115.7 124.8 14241 129.8 159.0 231,88 184.4
Iron~oreemining 104.7 113.7 129.7 110.9 147.5 224.7 178.0
Tim~iron-ore mining and quarrying 11.0  11.1 12,4 18,9 , 11.5 T.1 6.4

e T

+: Duc to major changes in computation methods the yesars 1970-1972 and l97%ﬁ976
are not comparahle,

Source: Min‘sitry of Planning and Boonomic Affairs,





