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mO~RE RESOURCES IN AFRICA

1. INTRODUCTION

(a) Economic iron minerals- ,

The most importa.nt iron minerals are the oxides - magnetite' and haematits- alld to
'!alesser degree the hydrated (water-containing) oxides - limonite and goethite. Iio,!l

carbonate (siderite) is a.lso exploited economically. The iron sulphides - pyrite and
pyrrhotite are mainly explo~tcd for their sulphur 0vU'ent, b~t in some cases the iron
is obtained as a by-product. The different minerals, together with ,their formurae and
their iron content are li$tedbelDw:. \ . '.. .

•

,Mineral

Ml.gnetite
Haematite
woniie
Goethite
Siderite
(Pyrite
(Pyrrhotite

Fe content (percenta.ge)

72.4
70.0
48-6~
62'
48~3
46.6,

, 63.6)

(l?) , 9lassification cf iron-ore re@ourc,es

IroU-:-ore resources can lie 61assifi~ci on the bits,is of their ong:m as sedim~,tary,
ign<!ous or metamorphic, but because origin is di,sl"uted ,i,n, certai,n ir()n-oreoccurrences,
a :grouping tlyreference i,O a few well-known types ( together with indications of OTigin
,where there is 'leme measure ,ot 'general agre'llllent) has been adopted in this lleport. jj
,On 'th~~ basl-s, iron-ore resol.!Tcesqan be divided brqadlyinto pedded anlJ. massive types.
'The bedded iron-ate resources include the Lake Superior types an~_theoolitic (and non­
o(l1,itic) minett,e tyPes. The massive division includes three ironr-one types,whioh can be
co~sidered as I'epr~~enting ,a ,cpn:tiinuous series: 1t>,gmatic segregEi.tions (KiI'tUJil. and Taberg
tyPes), contact metamorphic (Magnitnaya types), and hydrothermal replacement in limestone
(Bilbao tJrpes). " , " , '

"" '." "Tkel'ea.r,e, 'however" other iron-ore resourCes ;,hich are residl,Ul,l in or:Lg:Ln" having
pe:en fo:rnied, 1iy thedecompositicn of the underly~ng rocks, e. g., laterites, or by

'precipitation inriver~beds ahd surface depressions. These ~ron-o~etypes~re~1assi~ied
'1',ere; "",sresidual deposits.'

". ,:' ,~,-,' oJ ,.j

.....
\ ~'.c

.. <•.

(i) Bedded iron-Ore resources

a. Lake Superior tyPe

The bedded iron-formations o~ the P.r~~b~ian age (Lake Superior iypeJ supply
the ,bulk of the world's, iron-ore. They occur in all four continents. The iron

, , :fbnnati9ns are usually, 30-60Om in thiclmess and cover areas of several thousand square
'~ilcmetres. The ore-forming mineral~ are usually ma~etite and/or haematite:and the
~nguemirterals are usually quartz, and silicates'a.nd carbonates of iron. The Lake

'Superior'type iron formations usually grade 20-40 percent Fe.' Examples of these
iron-ore types occur in all the subregions of'Africa.

'l!' SurveY' of World Iron-ore Resources (ST/FlJA/U3., ,197°, and ST/FIJA/27 , 1955)•.



E)CN .l4-!i.:nr .80/3.1
Page 2 •

Secon<laI"'J enrichment of the primary iron-ore formations, involving oxidation of ferrous
minerals to haematite and accompanied by the removal of silica, may sometimes take place.
Such iron-ore resources are referred to as residual and are usually earthy and poreus 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-<:>re accumulations in Africa are those at Fort
Gouraud'in ~~uritania and Shishen in South Africa,

b. Q.o.l_i~1j2....l!S'_~E (minette types)

The sedimentary oolitic (and sometimes non-oolitic) ironstones of Palaeozoic or
late Pre-Cambrian to Tertiary age differ from the bedded Pre-Cambrian iren-ore resource,
in a number of respects, Although they ,grade usually 20-40 per cent Fe, like the Pre­
Cambrian bedded iren-ore resourcGs, they rarely exceed 48 per cent Fe. They are usualJ.c
less than 15 m thick. The ore-forming minerals are very fine grained haamatite, often
accompa>lied'by quartz, chamosite, siderite and calcite, all occurring in varying
proportions. In certain Cases the calcite content is such that the iren ore is self­
fluxing. It often has a high phosphorus content.

(ii) ~ssj.ve iron-ore reEources

a. ~~tic segregation.§, ,

Massive accumulations of magnetite thought' to be ofignecus origin have been found
to Q()cur, in ,Pre-Gambrian reeks in certain countries, as irregular or layered masses;
these appear to have formed by' segregation ,of magnetite crystals in the ma.gma.. Such
iren-ore accumulations contain upto 60 per 'cent Fe and 15 per cent Ti. "~t1c

magnetite iron-ore accumulations ,with a high titanium content are, classed "s 'J:'a.berg
types, after the f"mous titano-magnetite iron-ore deposits of Taberg in Sweden. Those
w:i,th no or very littlci titanium are referred to as Kiruna type, after the magmatic
magnetite iron-ore deposits at Kiruna, also in Sueden. Examples of magmatic magnetite
iron-oreoccurrences in 'Africa are foUnd in the Bushveld Igneous Complex of South AtricE
at Ligariga and Pudo in the United Republic of Tanzania, in Chana and elseWhere.

b. ~~ssive replaoements ~n limestoE~. (Bilbao types)

Metasomatic replacements of limestone by iron may sometimeq lead to economic
accumulations of iron ore. The ore~forming mineral is ~~ally siderite (FeeO ).
When the siderite is eXpcsed to weathering processes, massiV,e, iron oxides com~riSing
limonite (goethite) andhaematite may form near the surface, while the siderite in the
zone below the water,·tabie (reducing zone) remains uncnanged. The iron oxides derived
in this manner give rise to high- and low-phosphorus iren ores. The Ouenza (Algeria)
and Djebel Djerissa (Tunisia) iron-ore deposits located in the Ouenza Massif are
examples of Bilbao-~Jpe iron-orec.

c~9on:.tp.ct metamorphic iron format.!op.!'.(I>lagnitnaya type)'

The contact meta~orphic iron-ore resources are concentr:at ions of magnetite that
have replaced bodies of reck such as limes't,one;ft\ere, ,or ,near where, they ,have come
into contapt with.an intrusive igneous rock. ,Such iron accumulations may ocontain upto
65 per cent'~e,·d~pendingon the extent of'repi~cement. Garnet and other silicate
minerals are common accessories.

(iii) Residual iron-ore resource~

Residual iron-ore r8sources in Africa are represented by lateritic ores, formed
mainly under conditions of tropioal weathering during the Terti~r,y period from basic rocks
rich in iron. Thc ConakrJ iron-ore deposits are the best knoWn in Africa.. These deposits
were derived from the underlying iron-rich dunite under lateritic weathering conditions.

, !
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2. NOR'j'I{ AFRICA SUBREGIOH

Iron-ore resources c,re found in all the coantrie6 of >ohe North Africa subregion. They
occur widely in the Tnterior Meseta - Iligh h~las zono, in the Hif and Tell Alpine zone of
Idorocco and Algeria~ and in the E1,C~2""'1 ~~t:.as, Hl1ich c::::~c.~1ds across t~16 border betNcen
Algeria and Tunisia. In Alger:i.a, more iron-ore resources a.re found i.n the extreme south­
western part of the country close to the Moroccan-:.lgerian border. In the Libyan Arab
Jamahir:i.ya, large iron-orc resources have been delineatad at Dsu el Kabir.

In Egypt, the
Sinai p8ninsulare
Waba~t, L~rfur and

important l.ron-ore resources occur at llslrJan, at Baluria Oasis and in the
In the Sudan, iron-ore resources are knOIID to occur at 'Jadi Half", Paloic­
:Cordofnn It

(a'_.J

,

The principal iron-ore resources in Algeria are fOUlld in association with Triassic,
Jurassic and Cretaceous limestones in the Alpine zone and in the Lower Palaeozoic rocks in
the Gara Djebilet area in the extreme south-Hestern part of the cOUlltryo

Ilore than AO iron-ore deposits have been delineated in the Alpine zone of Algeria. The"
are usually siderite/goethite haematite Bilbao-type replacements in Triassic, Jurassic and
Cretacedus limestones. They are ludely distributed in Algeria but the most important oCCUr
at Ouenza and at Bou Khadra.

The Gara Djebilet iron-ore resources arc located in the occidental Sahara close to the
border .,uth l~oroccoo The nearest port is Tarfaya, on the Atlantic coast of Morocco, "hich
lies about 400 km west of Gara Djebilet. In 1973 an agreement >IaS reached betHeen Morocco
and Algeria for the joint exploitation of the Gara Djebilet deposits. ~ A railway was to bE
built from Gara Djebilet to Tarfaya, but the project was never implemented 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 lIithin its own territory from Gara
Djebilet to La Macta on the Noditerranean coast: a di.stance of 1,100 lan, ~ .

..

The iron-ore deposits at Gara Djcbilet are associated with a lower Palaeozoic
sedimentary rock serieG~- 4! The iron-ore deposits consist of three separate ore bodies:
the ,·rostern, central and eastern. Of these, the Hest'3t'n oro-body is ]0 k:m long ar.J. about
4 km wide on average, the central ore-body is 20 km long and 4-5 km in Iddth, and the
eastern ore-body is 7 lan long and about 1 km in wi.dth, All thr·ee ore-bodies are, however,
geologically continuolls f~oIT. one to another; and almost horizontal. Stratigraphically,
and going from top to bottom; en-eh o~e-body consist s of:

28.5816, 13 July 1973, p.

16 June 1978, p. 450.ore~': Ninin~ Journal,

?J "Opening up Algeria's Djcbilet" I /!Ietal Bul.J._ej;~:i,.n., j~o.

;J "Maghreb - Europe: mineral

!l/ Etude d'investJ.gation dans les branches_"!.e.2~liqucset el~~~es eLdans l:::!!.
industries en amont en vue de determiner les capacites de sous-traitance actuelles et a
moyen tenne dans et entre les pays du Maghreb (Tanger, Centre d'Etudes Industrielles du
I~hreb, 1974),p~. 4-29.
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(i) a thick CKst of iJ:'onstones 4 to 8Ll in tllick.ness;, (ii) Q, 'lo\v-grade ZOlle of chaemat.itr
aHen,ating 'l1ith slli11e 1Jtcnds 5 to 15m in thickness; in this zone the iron ore grades on
averaee 40 to 50 PCi' cent Fe; (iii) a band cf oolit:.c magnehte ~ to 10m in thickness,
gra.ding on average 56 to 65 ;Jer cent FCi this oolitic magnetite band is the richest of the
four iron mineralization zones; (iv) a 10w-graJ.e zone of oolitic hacmatite ° to 3m in
thiokness, ancl finally (v) argillites which, form the base of the overlying bedded iron
formationso

fte30rvee 111 the oolitic magnetite band, hath for the western and central ore-bodies,
are estiL,.~ted to be 1 000 :niIlion tonnes grading on average 57 per cent Fe. Reserves in
the non-magnetite hae~atite zone, for the western and central ore-bodies, are estimated
at ",245 million tonnes grading on average 50 to 57 per cent Fe. Iron-ore reserves for
the eastern ore-body have not yet been determined, but potential reserves are estimated to
be 500 million tonnes grading on average 45 per cent ~'e. It should be noted, however,
that the iron-ore resources at Gara Djebilet have an abnormally high phosphorus content
(uP. to 0.8 per cent pl. Studies have shown that the phosphorus occurs in two .forms, """,ely
as apatite and as intergrowths with the iron-ore minerals. While it has been shown that
the apatite can be removed by graVitational separation, that parl of the phosphorus found
as intergrowths with the iron-ore-forming minerals cannot easily be removed by conventiolJil.l
methods and is expected to cause difficulties during steel-making.

Total Algerian iron-ore reServes are estimated at 1,348 million tonnes of oontained
iron (details are given in table I.l).

~oitation of_~ron-ore in Algeria

Iron ore is exploitee" in Algeria by La Societe Nationale de Recherches et dlThcploitatic
d'Exploitations Nini~res (SO~1)~ a state company created to run all mining operations in
the country folluwing the nationalization of the minerals industry in 1966.

Before 1976 Sonarem oper'ated six iron m1nes. These are:

sar in ihe Province of ~lem~en;

Tirne~rit in the Province of Setif 1

Kh£;u6'-:"t..- i:; ~l h~OlL!'.:J.d in the Province of' AnniJ.:bn,;

OU.8Eza j.n the Province of Anll~ba;

Bou Khadra in the Province of Annaba.

(i)

(li)

(iii)

(iv)

(v)

(vi)

2accar ~lQDed in 1976 in the Province of El Esnam.,

sar iron mine------.........._---
The S3.f iron mine is lo6ated near the port of Benisaf. It is a small underground

mine \~hose average "nnual production is 180,000 tonne,,·~f iron':"oro concentrate. The.
iron-ore mineral is haemati te and the ore grades, .51 .i.o 56 ·per cent Fe. About
7,000 tonnes .oftheiron-ore concentra'te 'p'roduced annu,a1.J;y at. saf are used 10callJ' in
the Oran Cement Factory and the remainder is e;:ported to Europe. The mine employs
about 600 persons.



•
•

E/~. l4/MIN.8n /;l.l
Page 5

btl zaccar iron mine

Before its closure in 1976 the Za.coar iron mine had an annWl.l production of
200,000 tonnes of irOll-Ore concentrate and employed about 600 p~rsons. The mine is
situated near the city of Hiliana., lying about 150 kIn west cf Algiers. It is
connected by a narrow-gauge railway to the Oran-Algiers railway line. lihile the
mine was in operation, all the ore produced at Za.ccar was transported by rail to the
port of Algiers and exported to Europe.

Some iron-ore reserves, mainly of siderite and amounting to 1.2 million tonnes
grading 50 per cent Fez still remain at Zacoar but have an abnormally high silica
content. This is one of the many ~easons that: led to the closure of the mine.

c~ Timezril-i£on mine

, The Timezrit iron mine is situated about 35 kIn south-west of the port of Bajaia
on the Mediterranean coast. The mine lies on the Ba.~aia.-Algiers railway line~

Annual production averages about 125,000 tonnes of iron-ore: concentrate and is all
exported, mainly to European steel..makers~ In 1972 it had a labour force 'of about
550 persons.

The iron ere obtained from the Timezrit mine is very friable with more than
40 per cent fines. For this reason Sona-rem has had difficulties in marketing it,

d. !f!la:ngaet.J£W mine,

Th" lChanguet iron mi::n~ is located in the Tebessa region close to the Tunisian
border. rt iies about 150 kIn south-south-east of the port of Annaba, to which it
is linked by a railway line. lUning at Ialll.nBUet is by opim-cast methods and the mine
has an annual production of about 200,000 tonnes. It employs about 170 persons.

All the ;,ron-oro produced (supplemented by are obtained from the BOu Khadra and
Ouenza mines) goes to the E~ Hadjar Iron and Steel ~cmplex.

e~ Oue:aza..,iJ::,Qn mine

The Ouenza iron mine is located about 190 kIn south-south-east of the port of
Annab<', al,d is cor;ns;;t A,,, -'-~ by an electrified l~~:C')ay line. l.lining is by open-pit

~ methods and is highly mechanized. Annual production averages 2.5 million tonnes of
haematite iron-ore concentrate which is self-fluxing and therefore in great demand
both in Algeria and in Europe.

About 700,000 to 800,000 tonnes are used by the El Hadjar Iron and Steel Complex
annually, while the remainder is exported to European oonsumers. The mine employe
about 2)500 persons. '

f. Bou Khadra iron mine---
Bou Khadra iron mine is located about 35 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 continuous sedimentary Bilbao-,type iron-ore mineralizatiol c

The Bou Khadra iron-ore deposits havel however, a higher grade (58 per cent Fe) than
thd Ouenza deposits (55.5 per cent Fe).
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Ilining is by open-pit methods and, as at Ouenza, m~g operations are highly
meohanized. Average annual production is about 500,000 tonnes of irOll-Ore concentratE

The Ouenza and Dou Kl,adr'a iron-ore JiJincs have a PO'" ential combined annual
production capacity of up to 5 million tonnes of iron-ore concentrate and plans were
put in hand for a limited expansion of the two mines in 1975 21 as the capacity
of 5 million tOmlGS aannot be attained because of inadequate rail transport; the
Ouenza - Annaba railway line serving the mines also serves the important phosphate
mines lying to the south at Djebel Oru~

(ii) Al~rian iron-o~e production and eXJLorts

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, as showin in table 11.1, due to a decline in world industrial activity.

For the period 1968-1973, as shown in table 111.1, Algerian iron-ore eA~orts decreased
from 3.2 million tonnes in 1968 to 1.2 million tonnes in 1973. This decrease was due
mainly to the after-effects of nationalization, I/hich necessitated the drawing up of new
sales contracts with consumers. In 1974, however, there was an increase of 146 per oent
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 1.5, 1.8 and 1.55 million tonnes
respectively.

(iii) ~and steel industry in Algeri!:,

Since 1967, when the minerals industry was nationalized, a policy of integrated mineral
development has been followed, so that o~e extraction is followed by processing and the
manufacture of finished or semi-finished products. For'instance, the El Hadjar iron and
steel complex with a capacity of 400,000 tonnes per year began production in 1973. ~
Another integrated iron and steel facility is under deve10pme,~ at Oran, while a special
steels plant and a special Helded. pi~e plant a::tC Going devoloped at Jijel nea.r Annabs. and
Ghardia respectively. Also a 10 million tonnes per year integrated iron and steel plant is
on the drawing board for Ia !laeta on the Hediterranean coast; this will obtain its ore feed
from the Gara Djebilet iron deposits, 1,100 Ian deep in the occidental Sahara. Production is
expected to commence during the 1980s. 11 Over the eight-year period from 1969 to 1976, as
indicated in a·nnex IV.l, proo.uc,ion of pig-iron amI ferroalloys has grO\m from 172,000 tonne,
in 1969 to 413,000 tonnes in 1976. '

21 "Iron Ore: Algeria", A.f rican Researcll ~l.!etin, vol. 12, No.2, 31 Narch 1975,
p. 3435.

§/
30 April

"Industrialization:
1974, PP. 3066-3069.

Algeria", !!£~~ Research Bulle~, vol. 11, No.3,

11 Etude d'investigation dans les branche;s mo.canigy,es et clectriq)l.es et dans les
industries. o. e c
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(!2.) Egmt

Egy?tian iron-ore reSources occur at As~n (southern part of the Nile Valley), in an
area south-west of Quseir in the Central Eastern Desert, at Baharia Oasis in the Western
Desert and in the Sinai peninsular.

In the Aswan area several horizons of minette-type iron mineralization occur within
the Nubian formation. Among the many horizOns that exist, only the upper horizon is
important economically. It ~onsists of dark red, compact, oolitic haetnapte 0.1-3.5 m
'in thiclmess. This baematite J:lll,!'d bas been traced over an area of 50 ImJ. The iron ore
at Aswan grades on average 31.2 per cent Pe, 5.3 per cent SiO~, 3.0-10.0 per cent A12~3'
0.04-3.5 per cent'P, 0.01-1.06 per cent TiO , 0-1.4 per oent /lln, 0.25-9.0 per cent Cau,
o. 08-1. 80 per cent MgO and 0-0.30 per cent §. §/ Reserves ar"estimateda,t 140 million
tonnes. . - .'-~' .. .-"... ~-- ...,,,,,, , .

. , In the central part 'or' the Ea.stern Desert regioll, south-west of Quseir, a number of
metamorphosed potenttal irbn-ore resources (Lake Superior type) occur. The iron
mineralization takes the form of bands and lenses, of magnetite and baematite. 'Quartz is
the commonest gangue mineral. The bands, and lenses may extend for several tQllS of
kilom<ltres in length along the strike and vary from a few centimetres to 5 m in I-/idth.
The average compos11i9nof these potential iron-ore resources is 31.9-52.34 per cent Fe,
19.32-37.2 per cent 8i02 , 0.11-0.61 per cent P, 0.23 per oent Mn, 0.27 per cent Ti and
0.1 per cent S. Workable reserves are estimated at 39 million ,t.onnes.

,

The Baharia Oasis ~ron-ore deposits in the. Western Desert were discovered in 1962.
They occur,in Eocene sedimentary beds associated with haema.titeand goethite mineralization.
Reserves are ,;stimated at 250 million tonnes. The ;La.rgest iron-ore. deposit in the area is

, located at El Gidida (134 million tonnes) and grades on average,54.8 per cent Fe, 1.06 per
cent!lnj 0.91 per cent S, 0.23 per cen1 P and 0.94 per cent C1. '}/The other three iron­
ore deposits at Baharia oasis area are Gabal Ghorabi (54 million tonnes grading on average
46.8 per cent Fe),Nasser (26.6 million tonnes grading on average 43.7 per cent Fe) and
E1 Harre. (33.1 million tonnes grading on average 42.0 per cent Fe). •

The iron mineralization occurring in the Giddi area, Sinai Peninsula, and lying 60 !em
east of the Suez Ca,nal >ras discovered in 1969. It is very similar to the Baharia type.
Reserve estimates and' grade are not available. A SUIJllll8,ry of the tonnage and chemistry ef
~he kno~m iron-ore resources in Egypt is given in table 1.2.

(i) ~ploitation of iron ore in Egypt

Iron ore ~inihg in Egypt is carried out by the State Iron,and Steel Compa!'Y, which
began operations at Aswan in 1957. The iron ore mined at As~n, currently running at
70,000 tonnes per year, is transported both by rail and by water to the Hel~n Iron and,
Steel Complex located 16 Ian south of Cairo.

pj Studies of Some Nineral Deposits in Egypt-(GeologioaJ. Survey of the lIAR, 1970),
l~:). 5-70 :" ..

':}/ Ibid.
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" In 1973 the Iron and Steel 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 million tonnes per
year and could be increased to 3.5 ~illion tonnes, but storage facilities are lacking. ~

The Helwan Iron and Steel Complex, built with technical aid from the USSR, started
prOduction in 1958 with a capacity of 300,000 tonnes per year. It has since been expandc{

. to 1.7 million tonne capac;;.t;y steel. The complex is being linked with the Abu a1 Gharadiq
gas field so that the coking coal previously imported from the USSR and Poland can be
replaced by €fJ-s. 111

From 1957 to 1972 i~on-ore production in Egypt averaged 450,000 tonnes annually, all
cf it from the Aswan min". From 1973 cnwards, the El Gidida mine started production and
since then EgJ~tian iron-ore production has been about 1.2 million tonnes annually
(details of producti,on for the period 1968-1977 are contained in table II. 2). '

(ii) Iron and steel production in Egypt

All the iron-ore mined in Egypt is used locally in iron- and steel-ma.king, ],gj
except for a small proportion used in the manufacture of cement.

In 1968 and 1976 Egyptian pig-iron production (excluding ferroalloys) was 220,000
and 569',000 tonnes respectively (Figures for the intervening years are given in table rI.:
Pig-iron production has been increasing since 1968 and by 1976 had increased by 61 per cen:
as compared with the 1963 figure. .

(c) Lib-"an Arab Jamahirit,a

The principal occurrenCes or lron-ore resources in the Libyan Arab Jamahiriya are in
the Shatti valley in the north ofF~2zan Province, The mineralization is a minette type
associated with Upper Devonian carboniferous rocks. The ores consist mainly of haematite,
chamosite and side:r:ite, and have a high silica and phosphorus content. llI, W,W Ore
reserves, which amount ,tc 2,514 million tcnnes (Fe content") (table 1.3), are divided up
as follows:

a. 1,755 million tonnes grading 48 per cent Fe, 16 per cent Si02 , 0.26 per cent S
and 3.25 per cent A120

3
;

b. 2,554 millicntonnes grading 44 per cent Fe, 21 percent Si02, 0.31 per cent P,.
0.29 per cent. S;

c. 1,378 million tonnes grading 35 per cent Fe;

0:. 227 million tcnnes grading 29 per cent Fe, 46 per cent Si02 , 0.39 per cent P,
0.35 per cent S.

"Egypt's expanding Helwan", !.etal Bull.etin Uonthly, No. 79, July 1977, pp. 37-36.

''Egypt'', lUning Annual Review, 1978, p. 513.

"Heh18.n on time" Metal Bulletin, No. 5860, 18 December 1973, p. 29.

"steelworks plan for Libya", Metal fulletin;Nc~'-5927; 27 September 1974, p~ 39.

-f I
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The resources are located ceQ]) in the sa:1J,r-2·n LO:]crt a:;)ou~ ~OO b fror.:l I~isurat:J. 0:1
-the Hediterrancan coast ...

other iro':1 mineralizo.tion;:; vceLli' l11 northern 'l'rl.poi.itu.):ll.a. 1n association with
cretaceous gandstone and L'1 the Dor el Goussa are2. i:1 central Fezzan in assocUi,tion
Hith Cambrian and Ordovician sandstonesI'

The GoverniIlent of the Li~jjJa" Ara~ Jamahiriya. plans to 'levelop an iron and steel
facili t,' a~ lli'Jurata "hich ,·,ill usc the Shatti Valley iron-ore resources to produce
2.5 million t011l1es of liquid steel from an ore feell amounting to 4.5 million tonnes
annually•.' I§}

~~. ,.

(d) Eorocc£

Iron miner<J,lizations in Horocco occur in rocks of Pre-Cambrian, Palaeozoic and
Mesozoic age. They ocour in the old African stable southern table-land (Anti-Atlas zone)
as minette deposits in Ordovician rocks,Bilbao toTes in Carboniferous and. Permian rocks,
and Lake Superior deposits in laddle Pre-ea.mbrian rocks in the extreme southern part of
the .country. In the Atlas zone, l~hich COVers much of the centr<J,l region of the country,
and the Tell and Rif zone, lying along the Iiediterranean coast, ircn-ore deposits 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 Ougnat region), at
Ouarzamine Tachila near Agadir, and at Ait Ahmane ncar Bou Azer in the Ouarzazate region,
are some of the most important iron-ore resources occurring in. the old African stable table
land. The iron-ore rescurces at Imin nlTourza and at Ouarzamine are found in,host rocks
of Ordovician and Lower Silurian age. The ores are either oolitic magnetite or·s'iderite
and/or goethite. At Ait Ahmane the iron mineralization is a Lake Superior type associated
with stratiform Pre-Cambrian rocks. A.t Kettara (west of Marr<J.kech) hydrothermal iron-·ore
resources occur in vein deposits.

The important iron-ore resources located in the Atlas reg )n of ~orocco are Bou Ousel
(Khenifra region), Boulhaut, _~it llmai- ancl Ker<:.cL.t:.. llhi;3 iiL.i..ile:i:Cl.liiia. ~ivH at Bcu Ousel is
barytic haernatite,a Bilbao-type substitution in Carboniferous limedone. Those at Bouli.'3.ut
Ait Amar and Keradid are oolitic magnetite minette types associated with sedimentary
Ordovician/Lowe~Silurian rocks.

The iron-ore resources located in the Rif and Tell Alp~ne zone of Morocco. and in
particular thosA located in the iJ.if ""ea (at Ouichane, 'whar'a anG. Sdo]azar) a~e the most
important in the country. The mineralization occurs as Bilbao substitution in Jurassic
limestones in which, during thB Alpine metamorphism, much of the mineralization has been
converted into ~agnitnaya 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 sf irofi ore in Morocco

The earliest iron-ore deposit to be exploited in llorocco was at Ait Ainar. The
available records 111 show that by 1973 iran-ore production had already begun at A.it 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.

W "Libya", lhningA,!'!pua! Revi~, 1978, p, 511.

]]/ Etude d.'investill:8.tions dans les branches meca.niques et electriques et dans les
industries ee ••• cc
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The centre of iron-ore production in I'orocco is lOOI-I in the Rif region. In 1940 a
Spanish Company, CO!llpaenie Espagnole des liinc" du Rif, began exploiting the iron-ore
deposits at Quichane, Achara and Set"l?,zar.

l,-'1inihg at Quiehane and Achara was by oo"l;h op,en-cast and underground methods while
mining at Setolazar was ent~rely underground.

Ore bcncficic::..tlon at QU1.chan~l Achara. and Setolazar involved crushing? grinding,
floatation, magnetic separation and calcination to remove sulphur, in particular, present
in the ores as pyrite" A ~oncentrate containing 63-65 per cent Fe, and 0.25-00 )0 percent S
waG obtainedo

During the period 1964-1967 the company suffered from operating difficulties, due to
the exhaustion of tbe rich and easily accessible ore reserves, as l-1el1 a's marl<:eting
difficulties because of the abnormally high sulphur content of the Rif iron ores. In 196:
the company ceased operation, as a result of which the Government took over the mines. In
1968 Societe d'Exploitations des tlines du Rif (SEfERIF) ;~s established by the Government
as a branch of the Bureau de Recherches et de Participations Minieres, (B~i) to continue
mining at Quichane, Achara and Setolazar.

Seferif carried out intensive geological studies of the Rif iron-ore deposits which
led to the discovery of another iron-ore deposit at Iber Kanen, lying between Achara and
Setolazar.' At the same time the various ores delineated in the Rif zone I,rere intensively
studied metallurgically and, as a result, a decision was made to construct a. pelletizing
plant of 850,OOC tonnes capacity at }ador. It beean operation during 1973.' The principal
/.loroccan iroh-ore mines are listed belol-l:

Min~

Quiohane

Remark.£

The rich and easily accessible ore deposits
have been exhausted.

Achara

Setolazar

Productive, open-va.s"",

Underground operations
Plans to resume mining

stopped in 1967.
during 1990.

Iber Kanen Underground mining began in 1975.

Iron-ore production in Morocco for the period 1968-1977 is shown in table Ir.3. As
noted earlier, Compagnie Espangnole des J1ines 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 le~ to the closure of the mine~in 1967. During the four­
year period prior to the closure of the mines ircn-ore production had been on the decline,
and continued to f311 after the Government had taken oVer the mines. Between 1968 and 1972
for instance, iron-ore production fell by 71 ?er cent (see table II. 3), ·Fr6riJ 1973 to 1975
there was, however, a gradual increase in production from 375,000 t,onnes in 1973 to 554,000
tonnes in 1975. This was due to the coming on stream of the lador pelletizing plant

•
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(whvse start-up date was in 1973); in addition, a new underground mine at !ber Kanen began
PC(Quotion during 19.75. During 1976 and .1977 production was 343,000 tonnes and 407 :000
to!ll1CS respectively. '('he decline during 1976 and ;1977 is attributable to cut-rocks in
production resulting from lack of demand cau3cd,in turn, by the world recessio~

Ano~her minor source of iron in Morocco is as a by-product o~.pyrrhotite mining at
Kettara. After the pyrrhotite has been roasted to r~nove the sulphur (which is used in
the fertilizer industry), the iron cinder produced in the process is stock-piled and will
f1C)st probably be sintered to be fed to the blast furnaces of the' iron and steel plant
'lnder serious consideration at Nador. Production of pyrrhotite is currently running at
Ib,OOO tonnesQ Production for the period 1968-1977 is shown in table 11.4.

(iii) Exports of iron ore from gorocoo

MGrocca" iron-ore exports have declined since 1968 (table IlL 2) • 'Tb'. ~ •~ ,::5:; [
iron.~.ore exports were 658,000 tCnnes but by 1976 had fallen to 338;000 tonnes•. In monetary
terms the revenue obtained from iron-ore exports has also declined. The share of iron ore
in toeal mineral exports and total commodity exports, for instance, were 3.5 per cent and
1. per cent respectively in 1968 but by 1976 had deolined to 1 per'cent and 0.5 per cent
respectively" It is likely that, with the coming on stream of tho Nador iron and steel
facility ~uring the 1980s, iron-ore exports from Morocco will decline still further.

~'hc i,,·on resources inthe8:udan occur ffi9.inly in rocks of Pre-Cambrian age as bedd(d
'cpos' ':: and as la;tel'ites derived from rocks of various ages. The principal iron rescurces
00<..ur 11t Fodi!<:'dan and Sofaya in the Red Sea Hills and also in the South-central Kodof':1.ns at
K "ClIU iuohe Wadi Ha.lfa area, at J:ngessana.Hillsin the Blue Nile Province and ;.n the R>.llr
ci a:1c."c:.l ?rO'Jince. Wv 12.1" ,

At F"Qik\-;an and at Sofaya(Red Sea Hills) the deposits are associated ,"lith Pre-('?",br:'.Cln
"'8', rocke. The ore-forming minerals are mainly magnetite and minor haematite derived frem
',he aHe," \ion of magnetite. The. iron mineralization is a Magnitnaya type. RaseI"Jes at
Fodikt-zan 1.re estimated at 6 million tonnes grading on average 60 per cent Fe. Those at
"'"fa.ye. arc estimated at 20 million tonnes, also grading on average 60 per cent 1<'e.

'1'he princip<:>l iron resources in the Kcrdofan province are located at Abu Tulu. The
Ul. r;'c·"Uz6.t;.on is a lake Superior type. Ore-forming minerals are mainly haem"tite 'lith Sose
Y:meti"\e. Potential ore reserVes are estimated at 36 million tonnea grading on average

, 6' per cent Fe ~nd 5 per cent Si0
2

•

At. Kut,,-,,, in the Wadi HaIfa area, minette-type iron resources occur within the Nubian
series (Mesozoic). The ore-fonning mineral is haema.tite. Potential resources are estimated
, .. ', 10 millio:l tonnes grading on average 51 per cent Fe.

'~-'_'T~__

}§/ i~~ini3tr:r of Energy and lUning of Sud;l.n", hiining Journal, vol. 291, No. 7457 1
'c) ;uly 1978, p" 47.

12/ ,h.Z, \;h1teman. the Geology, ,of. theSudotn RepUblic (1971), P. 240.
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The laterite iron-ore aocumulations occurring in the Bahr el Ghazal Province appe:1:~

G~ be the largest iron resources in the Sudan, but no systematic investigations have be8n
carried out on them to determine their tonnage and grade. Total iron-ore reserves are
estimated~t 16 million tonnes contained iron (see table I.S).

)!:-'plo: ~i.2' 0: iron or'e in the Suclan

The only iron-ore resources to be exploited in the Sudan are those located at Fodikwal
and at SofaJ",'because of their proximity to the sea, but even these have only been
inte.;ni tte:,ltly worked and then onoy on a small scale.

In 1964 the Fodikwan Company Ltd. was established to work the Fodikwan iron-ore
ueposits. One other mine which is reported to have been in operation is that based on
the 8ofaye. 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 ore to •
YugoslaVia, the deal fell through because ore specifications were not met. gQ/

Production of iron ore in the Sudan is insignificant.

Tunisia--
The [l'incipal iron-ore resources in Tunisia are Bilbao types with minor m;.nette types

occurring in the southern part of the country. 21/ The most importan" of the iron-ore
:cesources are found in .the Tamera-Dcuria-Bouchiba area, and at Djerissa, Jebel Ank, l:ebc:c:C,
Rnd Nefza.

The Tamera-Doria-Bouchiba deposits occur in the north of the COtL~try. They consis~

r,: a number of scattered haematite deposits of Bilbao type substituting for limestlJ'le 0:
upper Miocene age. The deposits have a high content of arsenic, lead, zinc and silic~,

Below the water-table the ores consist of mainly siderite.

Ore reserves at Tamera amount to 10.0 millicn tonnes haernatite grading 52 per cent ?e.

At Douaria siderite reserves amount to 14 million tonnes grading on average 60 per 03n'

T:,e Djerissa iron-ore deposits are located in the Province of Kaf not far from the
I' :'.gerian border and just 30 km east of the Ouenza iron-ore mine in Algeria. The Djerissa
:~on deposits in Tunisia and the Ouenza and Bou IG.adra iron-ore deposits on the other side
" " the border in Algeria. are geologically oontinuous, for all three lie at the edge of tho
~l2nza Massif. The ore-forming minerals of the deposits are haematite with siderite
0ccurring particularly below the water-table. Reserves at Djerissa are estimated at
.'\2 million tonnes of haernatite ore grading on average 54 per cent Fe.

gQ/ .Ibi '!.

W Etudes d'investigation dans les branches ffiecaniques et electriques et dans les
~_:l~-~ustries • fJ"

•
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The J'ebel Anl: iron-ore resourcec near Q.::.1fa. are 0; the Dolitic .7tinette type a.nd
occur in sedimentary rocks of Eocene age. The ores grade on average 53 per cent Fe
and have an abnormally high ~hos~horus content (u~ to O.J.~er c~nt p). Pot3ntial
resources are estilnated at 30 milllon tonnes.

At Nebour in the Kef region about
resources have also been investigated.
6-10 per· cent Si02,

10 million tonnes of potential oolitic iron-ore
They grade on average 40 per cent Fe and

At Nefza, not far from tho Tamera-Douaria-Bouchi cleposits, potential iron-ore
resources amounting to 10 millio:.:. tonnes and erading 20-27 per ce:lt Fe are l-::nown to
exist.

Total iron ore reserves are estimated at 23 million tonnes contained iron (see table
1.6).

(i) ~~Dloitation of iron ore in Tunisi~

a. Tamera-Dou~jll~~

Several scattered iron mines exist in the Tamera-Douaria-Bouchiba area; they
have been operated by Scciete du Djebel Djerissa since 1967.

A~~ual production averages 111,000 torules of iron~ore concentrate, half of
which is exported and the other half used as feedstock for the El Foulaill1 and tienzel
Bourgiba Iron and Steel Horles.

As a deliberate national policy, production has been alloHed to fall in order
to conaerve reserves. W The mines employ about 500 persons.

b. D.ierrisa mine

During 1971 and 1;72 ann~l production at Dj~rrisa mine was averaging 800,000
tonnes but has now been alloHed to fall in order to conserve reserves. It is curl~nt

running at 200,000 tonnE'S annually. The mine is operated both by open-cast and
underground methods. Hore than two thircls of produotion is exported >Ihile the remain
supplies the E! Ji'o'llac']l and -021'0 ;.;enzel Boug.loiba Iron ·and Steel plants.

Over all, for the period ~968-1977, total production has declined from about
1 million tonnes in 1968 and noH stands at 0.3 million tonnes, as shoHn in table II.;

(ii) Exports of iron ore from Tunisia

Tunisian iron-ore exports have declined over the period 1968-1976 and are still
declining. In 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 rGduce production in order tc
conserve ore reserves. As a consequence 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 1968 to 0.3 per cent and 0.2 per cent
respectively in 1976 (see table 111.3).

W ''Maghreb-Europe: mineral bond"i Mini-n.O; JOlU'nal, vol. 290, No. 7452~16June 197
pp. 449-451.
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(iii) Pig-iron andferroall£y production in Twlisia

The annual production of ;:>iE--ircn and ferr-call ays ovor the period 1968-1976 has
averaged 130,000 tonnes, as indicated in table IV.3.

There are plar~3 to hlCrease iron 8..nr2. steel :productio:1.1 in Tunisia through the use of
imported as well as local ore. A direct-reduction plant, probab~ based on Brazilian ore
and local gas, is under c[.;};:; truction.

3. WES'£ Al"RICA SUBREGION

il.Il the known iron-orA resources of importance in
sedimentary-controlled excapt for the lateri'cic Icoloun
the magmatic ..1gracha iron reGourccs 02 Hester~1 Saharao

deposits in the subregion are Lake Superior or lDinette

the West Africa subregion are
iron-ore deposits of Guinea and
The majority of the iron-ore

"ith a fe" Bilbao types.,.

Iron-ore resources in Benin occur as minette types in association with tlesozoic and
TertiarY sedimentary r"cks, The ore-forming mineral is haematite. The principal iron­
ore accumulations are located at LoUlllbcu-Loumbou and jjadekali in the Kandi district in the
northern part of the country. W. EN The resourc,03 lie about 550 km north cf Porto Novc
on the Atlantic coast. Potential reScurces at Lcumbou-Loumbou are estimated at 250 millio!
tonnes grading on average 50 per celn Fe, 16 per cent Si02: 0.04 per cent S, 0.8 per cent f
5 per cent A120~ and 0.08 per cent lin. Potential resourCeS at Madekali are estimated at
40 million tonn s grading on average 58 per cent Fe, 3 per cent Si0

2
, 2 per cent A1

2
0

3
,

0.09 per cent lIn and 0.8 per cent CaO (see table 1.7).

The principal iron resources in Ghana arc the Shieni sedi1'1entary iron-ore deposits,
the Opon..!\fiansi lateritic iron-ore de;:>osi ts ano. the Pudo titaniferous magnetite are
deposit. '?5J

(i) The Shieni sedimentary iron-ore resot~ce~ (minette type)

The Shieni sedimentary iron-ore resources occur in the northern region near the borde
Hi tJe Togo. The~' are associated \eli th the Voltaian formation. The ore-fanning mineral is
haematite. Reserves are estimated at 1,270 million tonnes with average grade 35-50 per ce
Fe, 18-37 per cent Si0

2
, 0.33 per cent P and an abnormally high percentage of titanium.

(ii) The Opon~lansi lateritic iron-ore reso~~c~~.

The Opon-Ilansi' laterHic iron-ore resources are developed over foldeo_ rocks of the
Tarkwaian and Bi:rimian. Reserves are put at 150 million tonnes grading on average 52.5 ge
cent Fe, 3.6 per cent Si02 , 0.9 per cent P and 15 pOl' cent A120y

?)/ ~v of Vlorlil. Iron--Ore Resources••••••

W "Benin",.l!i!!in" ~lUal Revie\-!, 1978 , p. 497 ,
W Iron-Ore pepos!ts of Ghal!7. (Ghana Geol~gicil Survey, Report No. 75/7 1 1975).

•
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pP..9£.j;itani.te.rous-magnetit e i ~~~sources (Taberg type)

The deposit oG<.m:r;s at Pudo in the north~ce1'itrnl part of:lle Upper Region. The ore
consists of thin but ;:>ersistent magnetite bands separated by norite. The magneti",.> bane1­
are vertical or steeply dippinG. Potential rosources are estimated at 4,5 million tonne:;
grading on average 33.5 per cent Fe20

J
and 3.9 pcr cent Ti0

2
,

(iv) Othe~,~ro~ ore ~~~rpes_~r__indications in G~~~

Indications of iron-ore have" been found a.t iC::IX1=u in th8 Volta rlegion in the~ form 0'-'

'haematites associated with cherty quartzites and sandstones. The avera!:e Grade on'the
few samples analysed was found to be 50 per cent Fe20, and 38 per cent Si0

2
, ,Other

occurrences have been found in the Eastern and Western Regions but no systematic
Lwestigations 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 1.3,

( c ) Ql!l..n~ \ '

Iron-ore resources in Guinea are found at KoloUffi, Forocariah and Yomboeli, near
Conakry, the count~J\s capital, at Tomine near Gaoual, located in the north-western part
of the country, and at Simandou and Nimba in the south··east. W, W

The Koloum, For6ca.riah, Yomboeli and Tomine iron··ore resources are lateritic types.
Reserves at Koloum are estimated at 9 million tonnes grading on average 52 per cent Fe,
1.5 per cent Cr and 0.05 per cent P. Those at Forjcariah are estimated at 300 illillion
tonnes grading on average 53 per cent Fe, 1.5 per cent Co and 0.05 per cent P. At YOfficcal'
reserves are estimated at 2 million tOlllles 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 C1'
and 0.45 per cent P.

The Simandou and Nimba iron-ore' resources in Guinea are a.n extension north-east=rds
of the Nimba iron.,.ore deposits of Liberia. Simandou lies 15 !an north-east of the Liberian
Nimba iron-or'€> deposits while the Guinean Nirnba iron-o:-~ c-esources E0 122 Jan further on tc
the north-east. The prinoipal ore-forming mineral at Simandou and at Nimba is haematHe,
,;hich accounts for about 93 per cent of all the iron-ore·'f01'm5,ng minerals. Reserves at

'" SimaYldou amount to 1;000 million tonnr's grading on 8.vere.ge 65~'-p€r'- ~etl_'t 'Fe~ 0 0 05 per cent F
0.25-0.4 per cent SiO and 5.8 Ala. Those at Nimba amount to 700 million tonnes grading
on average 67 per cen~ Fe and O.O~ ~er cent P. Both the Simandou and Nimba iron-ore res our
contain traces of chromium.

The total known iron-ore reserves in Guinea amount to 1,394 million tonnes contai~ed

iron. Details of the tonnage and chemistry of the various iron-ore deposits are given i~

table 1.9.

26/ H,R.V. Gaertner, Rap art sur les
(Bundesanstalt, fUr Bodenforschung, 19 1 ,

isements de minerai~ fer en Guin8e
unpublished report.

?11 "GUinea", }lining Annual Rev~, 1970, p. 360~



E/CN .14/Mlll .8"/3.1
P=-c;c 16

(i) Exploitation of iron-ore in Guin~

The Koloum lateritic iron-ore deposits \;T8re cocploited over the period 1953-1966 bJ'
Compagnie Niniere de Conakry, owned by British and French interests. The Eline \;as
operated by open-cast methods and annual produotion averaged about 1 million tonnes of
iron ore. The history of production annually for the period 1957-1966 is given in
table 11.6.

'rhc ore was transported Oi1 a raill;ay 12 km lone; 1'1'0'" the Koloum peninsula to the
port of Conakry for export mainly to Poland, the United Kingdom, the German Democratic
Republic, Czechoslovakia and ggypt. Because of competition from other producing countries,
however, the prejudice of 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
acquisi tion of some of the e'11.1ity in the company by the State in 1961, the originalOlmers,
who were still operating the mine, allowed it to nu, down and eventually mining operations
ceased in 1966. •

(ii)" Future Dro~ects

In 1966, tne Government, together with five international companies, established
Mifergui (Guinean Iron-Ore Company) to exploit the Nimbe, and Simandou iron-ore deposits.
The share capital at the time was reported to have been distributed as follows:

Percentage.

Guinean Government
Southland Nining of Austrolia
United States Steel
Finsinder of Italy
State Steel Company of Yugoslavia
State Steel Company of ROillania

50
20
12.5
7.5
5
5

In 1911 it was reported that the British Steel Corporation was also interested in
participating in the venture and that Okura Trading Company of Japan had signed a long­
term agreement to buy 1.5 million tonnes of the Simandou-Nimba iron-ore. The remainder
was to be bought by the five Nifergui participating international .companien.~, gj/, ~,
W, JlJ, W Iron-ore production was planned at 15 million tonnes of ore ooncentrate
annually.

(iii) Infrastructure development •
The Bimandou and Nimba iron-ore deposits lie about 20 km and 120 km respectively to th

north-east of the rANCO Iron are llines in Liberia. The international participants in

W Ibid.

?11 "Guinea", Minerals Yearbo.2!s, vol. III Area Reports: International (USBl!, 1972)
p. 1004.

:t2/ "Guinea", Mining Annual· R<lVi~, 1974, p. 5710

}1/ "Guinea", lUning' Annual Review, 1918, p. 501.

W "Guinea: changing direction", African Research Bulletill, vol. '15, No. 10
30 November 1918. pp. 4880-4881.

W "Guinea", Afrique Industrie, No. 182, April 1979, p. 20.

"I I
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r[ifer~ui ~18.~'~€d to "::;:..tild e. ra:.l"Jay lll'~\;ing the Sirnandou-Nimba iron-ore deposits in Guinea.
to the LAMC:) ra:'l,-hec'1.d, arguing -!;h";: ~ t >lOuld have been cheaper and have enabled an earlier
start to, be lTIi"-Cle ?n i;h~ proje"t -:;11?,r. extending the Ccnl?,kry-funkan rai.lway to Sima.ndou and
Nimba, ?" pr'oposed. '00' 1;he aCNernnent. The GO'Jerrunent's Viel'! is that the extension would
not only ccrJ~,h~ :>'01' mi:',es Dlr\ Rlso opel up the entira oentral region of Guinea by
. rovidi::.'1g a.n cut::'et ·~o aIlG. rrJF: t:~8 il.tlan-:;2.iJ port of Cor~k:ryo The Government!s wishes
1~ ~timately prev2,iled ,:.',r.d h..j.,U(~:; es 2::""'9 n(::; un<ler ~·ia.y 011 J,;he construction of a rail link
'>_)"t.1'1~en Ka.:,:""kan n,y",:} 8:i.at~"':'.d(,~)." Ni~:lt,~:"

•
",V.le';' ')::0:'.:<1: Ri'e >:.i.dely distributed thrOUghout the country
~n'..: -'~:- ,-.;;, ':";,"110 f ,,)i'~'_':vnes~ iron-ore occurrenCes are eitheI'

.S '':-.''; ..:-.f' t~~e ?'J'3'''; ~r;:~-:~r~::nt knol-.'l1 iron-ore resourcses in
but nc~.c· :;_~ b(,;i:1Q' e:~:,J;J:.t,~:~. p,t·
rlii~et'~e or Lc:.·l:I-"; 8-":;p8'C': O~ ':'~",.... :-,.;.,

the CC:liY~ :"~~ ,':;.:"~8 ~~. '.:' '>~:d :'. ":.> J~

u-: r.'!j ~.. - CJ~U..l-1 ':.' ::.:,,:~>·cr(; ,-.~:.. ':::i.:'.."cc:;::· (1' ',not.te-type) occur ,a.s,f36¢j.ated with
~E ~c("'v"-':",.:. ,.)~: :.;!~.-J :;;.~ ~l.'; '":t.:'Tt:J.~.':c ~-. -;:"i t;'Sll :.: £1(~''·0'~-'3-f'lJrt.;ing miirer.?,l's 'are goetlJ.it e ,and
}i::-:",r;,.::'.i,;i.t;Z., ····)tNitir,,~_ ::;;':ll>-(.Y'C ~(:."JO;:'."8C:'::: 2::."e: ~Bi.:i_li1a.ted at 150 million tonnes.gra..ding
0:1 2.V~rp.Gi2,· 40 p0.-::" ':"/;c:~ I"€;l ?;). PDt' C<,):1~ SiO'); o.. c6 per cent S~· 0.25 per cent P-~'nd.··
:;.J. I--~r Ct..:::l.~ jl:':..,....J_, '-

~ .5

")(1 ~~. ~ [:~.··:TG_:Jt.'l'?..: ooJ.:S,:);.'
~"~Ju:~'J0i~ are (';>'~:.n:-9.-tl~-i ." ~

~.~), ?0('-':''':~-~)~.:'OCE::'1C' 'iron-ore resourCes also oCCur.
<~ l~"_],l:i.(,..': -:or1e3 gy.~dinr; Dn average 42 per cent
c':'Y'_'. 8 [',r,:"J. Oc? pe~,~ c<;:nt p~,

Potential
Fe,

E:·':p0'::'.,.Gy·,t.,ype r.:.-C'.gJ.1e~j.tc :;~:''l()n..~ore resources occur. Potential
~~-5'"' !1': '.l.l '):~ tCnr.3S gl,J.uinC on aver3.;3'c 40 per oent Fe and

d~ /l;~ i.'::',7:',=;,,~ ·-,,-=:~"'j.':'1·::"";_... 8 E:"')pe:·"i.or-\V:':8 ;'Y'.gnettte irnn--ore resources have been
idE.:-.-'.:j..f-~.(. ~.- ~ J~en:"J; :···.:O·.:l':;c.:", ,-j~rc' e;:::'~l'·}:::"tr-"c1 ?:~ t::'j j'i~lio!l tonnes gTading 25-48
per c..:t:C Va ;-,",d ~,:~.''::. ~. ;;".-s..-''. f::'·.lir.;~<, '-~0:;'lte"'1~;o

£0 L-'1~;:'~ :::':-';1.3;') C':-'-~'~- >~ ~'. r":!:.. <.:"'j r::.. '3 '/urOO[l €~:i~r:' ['.!; Tatro :Mountaino
l·e;;~t:.:;(.c~ i.:L-:.'c (.;":::,.... ";.-:- :.j':'~5 '-.'.:', :~.c:a -tc,l:·:CS. ~'J:a.LU,Dg 25~-48 per cent

Potential
Fe.

C'lOl'DC:'''G to 232 !Jillion tonnes grading
..1,1:'.·~;~~ "',·b T-,~·~ }~~·".!..r:;'~~·':l.L-:::..

i:'0;:-,':'0 :',",CJC'CJ~ ler'"ited 3.t Klahoyo l~ountain have been
)'~"'~.!:'~ :!"':J .... ':'.",'::; 0' ~;1 .•. , l1~ li3. C~+~ d'Ivr,';re (Cc~.ferc··'..... __ _ " .. _~~' _~ '- _ ,_. ' ..... ~ I_ .1.... _,-.

·.;C~, ;-.j.1..l.::.c~; +C'·~""l.:~--'8 G·-·~d.~jlg O~ Cl..VE:.:ra.ee 36.3 per cent Fe.
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h. Potential irOn-ore resources estimated at man;\' millio')s of tonnes OCOur in
that part of the Nimba mol.lntains extending into the Ivory coa"t. However, very
few detailed investieations have been carried out on these resources.

i. In the Dans Massif potential irofr-ore resources exist amounting tc 5 million
tonnes with average grade 40 per cent Fe.

j. At Sipilou potential Lake Superior-type iron-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
iron-ore resources cf Lake Supericr-type.
to be 20 millicn tonnes grading on average
tonnes grading on average 43 per cent.

Touba region are known to have potential
Potential resources at Beti are estimated
37 per cent Fe and at Tienko 7 million

1. Potential iron-ore resources amowlting to 130 millior. tonnes and grading
40 per cent are kno~m to exist at Kaniasso.

(ii) Massive and residual iron resources

fir massive and residual resources, although occurring in various geological
envi~nments in the Ivory coast, the most important are:

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

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

c. As secondary titaniUln iron minerals in lat erit es t e. go t west of Daloa.

do As titanium-rich magnetite derived as differential segregations from basic
ma@llatic igneous rocks t e. g. tat 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 presumab~ large. •

The known iron-ore 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.

, I



(iii) Plans to start iron-ore mining at Klaho,yo

Ejrn.14!KU1.8I'/3.1
. Pagel'

Comiferci has plans to start producing 12 million·tonnes per year of iron pellets
based on the Klahoyo iron-ore resources. YiI, 36),)1/, ~, W There were two possible
ways; of" tro.n'lporttng .the ore to tIle port of San Pedro. The first involved pelletizing
ai: the mine and transporting the pellets by rail for 376 km. The second was to transpOrt
the concen±ratomlspende,l in ,;rater via a 330 kIn lonG' pipeline t" the port and pel1etiz:L!Jg
it there. It has been reported recently ~ that a decision has been t~cen to adopt the
second alternative. The energy required by the mine will be obtained from a hydroelectrio
da~ now under consthlbtion on the Sassandra. River.

The partioipants in the project are:I

j

•

British Steel Corporation (United Kingdom)
lIitsubishi Corporation) (J ) . :
Sumi tomo S:lOji Kaisha) apan
OreandJ.ietal Co. :Gt<t (Oremco) (South Africa)
U,-.ino:t: (France)
Packands Mather International (USA)
Ivory Coast Government

20 per cent

40 per cent

10 percent
10 per cent
15 per ce!)t
5 per cent

"IvoriY C.oo,st venture·i , l-lini.!l(i J.lamzine., May 1974, p, 375.

~IK~ahoy~'" Bl11etin de 1 'Ai).;j.que noire, No. 250, September 1974, P. 821.

"C8te d'Ivoire", fulletin de l' Afrique noire, No. 246, [,lay 1974, p, 493.

The cost of the project is estilllated at ~'US 4 bill10n and because of the huge capital
outlay Comiferci is trying to find other companies willing to j~in the consortiUlllo fJJ/
(e) Liberia

Iron-ore resources in Libepia occur as haematite and/or magnetite in schists or
gneisses and/or ~rtzi~es assoCiated with Pre-Cambrian rec~. A few of the kno~ 1rtn­
are occurrences in the country are being exploited but the majority are still being
investigated to determine their economio viabilit;y. Details of the tonpa,ges and ohemistry
of SOme o~,the most impOrtant iion-oreresources in Liberia are given below.

""'" .

15/
J§/

Jl/
J!1I "Japanese interest in iron-ore projeot in Ivory ooast"," QUArt,erljY _Economio

FievieH, No.4, 1973, p. 12.

:J2/ projoii oieN'1hes deFer en Cate d'Ivoi.re, J[inistl>re de Ildoonomie et des Finances:
3ecretal"iat d',etat'charg(; de Mines, January 1973, unpublished.

~ "Ivory Coast iron ore", Mining Hat@zin<;. December 1978, P.' 639.

41/ "Interest in Ivery Coast iron are and nickel revives", Mini!l€i J,ouxaa1, vol. 291,
!'o. 74"6, 18 August 1978, p. 117. .
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(i) ~omi Hills iron-ore denosits

Th~ Rami Hills iron-~~~ ~eposits,ooour in'assooiation with sohists, gneisses, grenite
and'min9r diabase of',Fre-cambrian age. The strikes of the ore-bodies are sometimes
o.onoorclant ,and sometimes diso()rdant l~ith the general strikes of the oountry rooks and they
are therefore classifIed as Hiohicopiten types.

The ore-forming mineral i.e wgnetite that has been partially oxidized to hB.ematite.
The giade averages 68 per oent Fe in the high-gTade ores and 30 per oent Fe in the more
siliceous ores. Iron-ore reserves still to be exploited amount to 65 million tonnes
grading on average 45.3 per oent Fe.

Exploitation Qf. iron.2£..e at Bomi Hills 11;i.n.e.

The Bomi iron ore mines began production in 1951.
methods, Produotion was a steady 2.8-3 million tonnes
operations in Earcil'1977.

Hining was by open-ocast
annually until the mine oeased

•

The mine wa's mmed by Liboria Mining Company (UlC) whose equity capital was
divided u~ as follows:

Fepublic Steel (usa)
U.S. Steel )
Christie family )

..
, .

,

GO cent.. , per

40 per cent

.. ToeJJiJ,ble ,IlIC to carry out mining operations atBomi, the following steps
,w'llre, ta.~n: • ~

(i)

(ii)

(iii)

A narro.r-gauge l-ailway' and a road liere built to link Bomi with MonraYia.

A liarbour'wa.s oonstructed at Honrovia.

Sooial services (housing, water, power, etc.) were provided at Bomi.

All the iron ore produoed was eXPQrted, mainly to the United Kingdom, Fedezel Repuh,lio
of Germany, Italy and the TJSA••At, the' time ofoloe\Hoer'"he 'mine avezeged an annual

! production amQunting to, ",bout 0.6 m,llio,/ tOJ:,l!les a,nd ha,d,(il,' labour force of 2,585 ,of whom
133 were ex¢triates:' . , "

(ii) .F~..~.River iron-ore .denof;dt-s
.,..._~..~..:..;...... _- ... ""'''''' ,

The Hane Hivel" iron-ore deposi t~. are, geologically similar to the ,Bomi Hil).s deposits.
Ore, reserves are estiw.a.ted a1; 15'milliontontJes,gre.d1:ng"on, aveT6'g'l;i' 47 per',oentF'eJ' ..

•
!'lXploitation of iron ore at Mano ,River Hine,

. The 1T§;~i..ql)~LlrDl1,Oroe Coinpany (NIOC) "as established jon 1958 to exploit the
Ilano River iron-ore deposits. Its equity was divided up among the following:

•

•
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Liberia Mining Company (HIC), owned by Republic Steel, US Steel and
Christie famil,y 15 per cent

.The Government of Liberia 50 per oent

Liberia Enterprises Incorporated - 35 per cent

Liberia Enterprises Dicorpo:@ted is ownec1 by ·private share-holders (43 per oent
American and 57 per cent Liberian). Of the American shares, at least 25 per cent are
owned by the Christie famil,y.

NIoe entet-ed an agreement with Mine liIanagement Associated' Ltd..
cent by the Christie family, to run the mine and sell the iron ore.
they are paid 3 per cent of the gro~ssales·;. tax fre.e,irrespeotive
during the year.

• (!'I¥JA), owned 100 per
For their services

of the profit made

Associated ~lines Services Ltd. (100 per cent o,med by the Christie famil,y) also has
" an agr~ement with NIOO ~or services involVing mine purchases, contracting etc.

;. The·UIC railway was extended from Bomi Hills to the Mano River. iron-ore mines.

Production beglil-n in 1962 andrea.ched 3 million tonnes in 1964, rising to 4 million
tonnes:tr;'1970.

~~" ':. Marketilil'j' of· iron-ori' production .from Nano River 11ine,. ,

•

Production, all of which is exported, goes mainly to the USA and Europe. From
1963 to 1969, NIoe bOl,l.ght on average 100,00<;1' tonnes from nlC's Berni /.lines.' It is
said that this was done in order to mix the ores from Mano River with those of Berni
Hills and thus upgrade them so as to obtain a higher prioe. Another reason f6r'
this procedure is that NIOC's ore was sold to Republic steel under-'io~t~~ contracts
at a fixed price of $US 6 per tonne. Republiq .Steel, as noted above,'is the principal
shane-oolder in IMC.·· In 1975. the prevailing .world price for iron ore averaged •
•$US ,12 per tonne.' -Thus NJOC ,.,p.s not interesto,I in t!"l:ing a profit as long asit
produced· cheap ore for R~public Steel to buy••

In 1970 the to·'al labour force at Borni iron mines was, 1,.950,. of .~hollL1,5.0 were
expatriates.

(iii.) . Nimba (and Tokadel1) iron-Ore deposits

These are located in the nOrth-eastern part of' the country near the border with Guinea
and are typical Litke Superio'r type~ which have been subsequently enriohed to form Doth"
residual and replacement iron ores. The ore-forming mineral' is mainly haematite. are
reserves at Nimba-Tokadeh amount to.I,636 million tonnes grading on average 63.7 per cent
Fe, 4 per cent 8102 , 0.C3 per cmit S, 0.03 per cent P and 0.9 per cent A1203•

a. Exploitation of iron ore at Nimba

in 1953 International Af;ican-American Corporation (IAAC), and American company,
obtained a 6o-year .col1ceSsion agreement from the Liberian.Government to exploit the
Nimba iron-ore deposits. In 1954 the Swedish Liberian Syndicate (S13,) became a. partner
in IAAC.
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SLS was later joined by Bethlehem Steel (LIBETH) to form Liberian American­
Swedish lhnerals Company Ltd. (UU:;CO). A joint agreement was entered into under which
UU~CO had a 75 per cent and LIBETH a 25 per cent interest in the concession.

The concession agreement grants !AlICO tho exolusive right and privilege t.o
explore, develop,mine, manufacture, transport, load, ship, sell and export iron ore
in iron-are-bearing minerals, etc.

In addition, neither lAtiCO nor LIBh"TH were required to pay taxes, fees, excise
duties royalties, etc., to the Government.

I •

b. Infrastructure development at Nimba.-fucltal!:.!:!

To enable mining to be carried out at Nimbal

(i)

(ii)

(iii)

A 260 km railway was built from Nimba to fucharan .n the 1l.tlant:l,c coast.

Complete barbour facilities were developed at Buchanan for the export ~f

the ore.

Social facilities for the workers were provided at Nimba. and Buchanan.

Production began in 1963. Annual production averagee 10 million tonnes, All
the iron-ore production is exported, mainly to the USA, Federa.l Republic of Germa.ny.
Jj;aly, France, Spain and the Netherlands.

The labour force is about 4,000, of. whom 750 are expatriates,

(iv) ~ng iron-ore deposits

The Bong iron~ore deposits are similar to the Bomi and Mana River deposits, The are­
fsrming minerals are magnetite and haematite. Ore reserves are estimated at 371 million
tonnes grading on average 38 per cent Fe, 7-8 per yent 8i02, 0.03 per cent S, and 0,03 per
cent p.

a. Exploitation of iron ore at Bong liine.

In 1958, Gewerkschaft Exploration Iitd. obtained a 7Q-year oonoession agreement
from the Liberian Goverruncnt to exploit the Bong iron-ore deposits.

Oewerkschaft Exploration Ltd. is a creation of four steel companies in the
Federal Republic of Germany, dominated by August Thyssen Htl.tte. They were joined by
the Italian Finsider Group, the largest producer of steel in Italy. The Gewerkschatt
a.nd the Finsider Group then formed the Bong l;ining Company (BiC). Gewerkscha.ft
~lora.tion Ltd. has a consulting agreement with :IDIC. .

H~C is a closed mine, i.e. its owners are also its prinoipal customers. ~he

ore is exported solely tc the Federal Republic of Germany and Italy. The Group
is therefore not interested in making a profit at the mine. As long as produotion
costs are met, profits will follow in the form of a lcwer ore price and thus a. lower
cost for steel.

•

I I
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Annual production is about 7 million tonnes of iron-ore concentrnte. The total
labour force at the mine is abcut 2,245; of whom 337 are eA,atriates.

(v) Wolugisi Ran~,.iron-ore depcsits
,

These d.eposits are lecated in the northern part of the country, very close to the
Liberian-Guinean border.

The depesi ts have been uncleI' investigation fOI' a number of years by the Liberian Iron
and Steel Corporation (LISCO). They I~ve not so far been exploited because of their
remoteness from the coast,. Plans "r".under consideraticn, however, to construct a railway
to link Wolugisi Range with the Bomi~~onrovia line. are reserves amount to 1,285 million
tonnes grading on average 45 per cent Fe•

•

• (vi) Putu Ranee iron-ore deposits

These deposits are located about 160 J~ north of the Atlantic port of Grand Cess.
The property is owned by the Bong lUning Company.

(vii) Other iron-ore resources in Liberia

These include occurrences at Firestone Harbel, Bassa Hills, Kpo Range, Mount Kitoma
and Want ike Mountains. 'rhey are being investigated and investigations are quite ac.vanced
in a few cases, but in others are only at the preliminary stages.

(viii) Over-all assessment

Liberia, with its 2,055 ni11ion tonnes contained iron-ore reserves, is second only to
South Africa in iron-ore reserves in Africa. Because the Liberian deposits are olose to
sea ports, the country's iron-ore production features prominently in world trade.

(ix) Iron-o~e nroduction in Liberia
"-'._"""""""'~'.-" -~","._~ -

Iron-ore production is in the form of: concentrates (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

figllres are appro;x;imat.e.

,. It will be seen from table 11.7 that iron-ore production increased from 19.6 million
tonnes in 1968 to 25.8 nlillion tonnes in lY14. However, from 1975 to the present, productio
has declined alld fell to 17.) million tonnes in :1977. This decline in production is linked
"",in1y to events in the world market for steel• ."The recession in the industrialized market
economies, which became noticeable during 1972-i973, was exacerbated by the oil crisis of
1973-1974 and led to a reduced demand fer steel, which in turn resulted in a reduced demand
for iron ore. Another reason for the decline in iron-ore production in Liberia is the fact
that Borni Iron Mine, the oldest in the countr,y, ceased operations in Karch 1977.
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(x) ~orts of ~n ore from Liberia

Iron-ore exports, as wi"l te uC0n f~om tablc III.4, account for about 92 per cent
and 70 per cent of total mineral and total oommodity exports respectively." The pattern
cf iron-ore exports for the period 1968-1977 has followed that of production, "reflecting
the fortunes of the iron-ore market, as noted earlier under iron-ore production.

':'ho pyinGlpal ccnsumers of Liberian iron ore are the Netherlands, France, Italy,
the Jui: 3d KinGdom, Belgium? USA, Greeoe and Japan.

(xi) Conttil>s.tion .srI. iron-ore mining, to Gnp and Governments revenue

The Libc"rian eC0~10ITlJr is chare,cterized by a total dependence on iron-aI'e ml.nJ.ng.
Thus the iron-ore mining industr,y 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 inco~e"is not higt
Although it contributed 33.6 per cent to GDP in 1970, 'after deduction of foreign factors
of production, depreciation and ccst 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 01V-n capital; in addition, a large proportion of the work-force consists of
expatriates, who export large amowlts of money in the form of foreign exchange to their
countries of origin, .

Iron-ore mlnlng is also .important in Government revenue formation, accounting for 20.L
per cent. It follows, therefore, that any decline in iron-ore production and exports woule
seriously affect the Government's revenue position, as has indeed happened from 1975 to th,
present. £J

The known iron resources of ~~ali are located in the south-west of the country. They
occur as Bilbao and :Ylinette typese The iron-ore resources located at Nioro and Djidian­
Kenieba are Bilbao types, ,lith m:J.gr.~tite replaci:'lC Ordovician linestones, and those locate'
at GalG are minette types, consisting of goethite and haematite. Potential reSources at
Niorc, Djidian-Kenieba and Gale are respectively 10 million tonnes grading on average 63 p'
cent Fe, 2 million toilnes grading all average 65 per cent Fe and 58 !pillion tonnes grading ( "
average 52 pe~ cent Fe and 12 p0r Ge~t Si02• 43/, 44/, 45/ (see table 1.12).

•

•

,

"Pcur les mines", .lli.dp,stries et travaux d' outremer, Nc. 252, November 1974, p. 94

Survey of World Ircn Ore Resources..... Nicolas de Kun._..~ -
The ~lineral Resources of Africa (1965), PP. 260-274.

!E/ Economic Survey of Liberia for 1976(Uonrovia, I~~istry of Planning and Economic
Affairs, Republic cf Liberia , 1977), pp. 24-27. , .

£J
W
(Q/

•

~ ~I!
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(~ Mauritania

. ·The iron-ore resources in Nauritania are situated in the north-central part of the
country in the Kedia Range close to the border with Western Sahara. {l§/, !I.1I, fl§/ 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 reaoh a ma:rimum 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 alternating with the haematite bands
carry values of iron ore of up to 45 per cent Fe (see table 1.13).

(i) Exploitation of iron ore in Mauritania

In 1952 Societe de IUnes de Fer de Hauritanie (Miferma) was established to exploit
the Mauritanian iron-ore resources located in the Kedia D'ldjil range. Production began
in 1963. At the time of its establishment Hiferma ~Iil.s owned by Usinor and Bureau de

• Recherches GGologiques et Minieres (BRml), both French companies, with a combined holding
of 56 per cent, .British Steel Corporation (19 .per cent), Finsider Group Italian steel­
makers) (15 per cent), Augw;te Thyssen HUtte AG of the Federal Republic cf Germany (5 per
cent) and Mauritanian GO)Ternment (5 per cent).

'to enable the iron-ore resources to be exploited, a railway was built from Fort
Gouraud to the Atlantic port of Etienne. In addition, an intensive construction and
development progra<nme 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 RoueeS<!-· deposits. In 1966 the F'Derik ore-body was opened up. Produotion be·gan·
at 7. 2inillion 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 Societe
}!ationale Industrielle et lIiiniere (SNTh1) to run them. !J2/

All 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 annually (see table 11.8).

(ii) Exports of iron ore f££!ll Mauritania
•

In 1968 iron ore exports accounted for about 90 per oent of total commodity exports
and iron-ore was the only mineral exported from liauritania.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 deoline in iron-ore exports that has occurred since 1974, has
caused serious foreign exchange and. fiscal problems for the country.

1E/ Survey of World Iron Ore Resources ••••

W "Mauritania's vast mineral wealth", !Jlining Magazine, April 1968, pp. 220-227.

fl§/ "Mauritania i.ron ore" ~ South African Mining and Engineering Journal, 8 March 1968 ,
pp. 538-542 •

421 "~tiferma take over', Metal ]ulletin. 3 December 1974.
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The important iron-ore resouroes in Niger are situated at Say-Diabou and at Kolo-'.
Say-Tamou about 80 kID to the south of Niamey on the right bank of the River Niger. ':L1/, ':Jll
'j]J They occur as colHie goethite in association'with Miocene sedimentary rocks. Potentia:
resources a.t 8ey-T)j~.bou are estimated at 600 million tonnes grading on average 49 per cent
Fe, 19 per cent Si02 and 1.9 per cent P. Those at Kolo-Say-Tamou are estimated at 80
million tcnne~ pe-d1ng on ave,.""" 112 per cent Fe; 1"1 V" "pnt 8i,02 and 1.8 per cent P
(see table .l, L~)e .

Two important i.ron-ore occurrences in.Nigeria have been investigated. with a view to
establishing an iron and steel industry in the country. One cf these deposits is located
at Itakpe in KI.,ara Statej lying about 60 kID south of the confluence of the Niger and Benue
branches of the River Niger~ and the other is at Enugu and adjacent areas lying to the west
of Enugu in Anambra State, W, sfV'

The Itakpe iron-ore resources consist of an ironstone crust capping of· cellular and
concretionary laterite which overlies a bed of oolitic and pisolitic ironstone of CretaceouE
age. The laterite ironstone crust capping varies in thickness from zero to 7 m, with an
average thickness of 5 m. The underlying oolitic ironstone zone has an average thickness
of 9 m. Reserves at Itakpe are 'estimated at 600 million tonnes grading on average 39 per
cent Fe f 0.9 per cent P, 0.08 per cent S, and 16.7 per cent combined Si0

2
and A1

2
0 "

Pilot mining is in progress and the iron and steel plant planned for Ajoiikta, IY1n~ a few
kilometers to the south, will obtain its ore feed from the Itakpe iron-ore deposits.

The Enugu ir.on-ore deposits OCCur as lateritic ironstones in the high country west of
Enugu. Potential resources are estimated at more than 200 million tonnes 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 kilometers to the east,

(j) Sene,gal

Significant iron-ore resouroes in Senegal haV8 been delineated in the headwaters of the
River Fel&me near, <iaraya" 55/'1'.?§/ The resouroes are located about 700 kID from the Atlantic
coast. The iron mineralization is found in association I.ith early Pre-Cambrian (Dahomeyan)
rocks ccnsiEJ:..ing of sandf;·~';:_:;E: ~~cni S'~s and jaspers:) The 830m,;:;; j.-ocks extend northwards intB
Mauritania and south~Jards in+~ n"inea. The iron mineralization is a lake Superior type with

'jS)j §m'y,!lY of i{orld IIJ£!! Ore R!!.sources ....

51/ Nicolas de Kun{ cP. cit,

51J "Fer de Say et magnetites vanadif~res d'Oursi", Commission economique pour
l'.tfrique (Organisation des Nations Unies)y Autorite de developpement integre du Liptako­
Gourma, projet Fn/1335, rappcrt sectcriel Noo I, Geologie et Mines, Bruxelles, juillet 1~73

pp. GM-iv-3 to GM-iv-4 and. GM-·iv-,12 to G!1-iv-15, .. ,---

5JJ Survey cf klorld Iron Ore Resource's" •• ~.
--~--_.._ ....._----_....~-.....-..'t'-'~-~"--r

5~ ~rals~~~ Indust3Yin Nigeria:'Fed.eral Government Pointer, 1957, pp. 23-25.

55.1 ~~~te.:',;....2!',Senegai.?M1,neral Unit (t.1nited Nations Eoo~omio Commissi.cn for Africa,
1972), mimecgraph.

'i2/ "Le minerai de fer ·de I'a16me, Senegal", Marohes tropioaux et mediterraneens,_
21 June 1974, po 57. .._.

•

•

•

, I
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Reserves are estimated at 700 million
tonnes all grading on average 60 per

•

•

The important iron--ore resources in Sierra Leone occur at Marampa and at Tonkolili"
80 km east of /.Iaraopa i at Great Scar'cies River, 80lem ncrth of lilarampa, and at Bagla Hih.
in tI10 southern part of :the country. Other iron resources occurring as beach sands exist
at Gbangbama (l1agbwemo) in the Southern Province. 'EJ, :ili/

(i) Maram~_ iron-ore res0.l:!rces

The 11arampa iron-ore resources occur as haematite-muscovi te within the llarampa Sclus if
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 has formed in the process is economic to exploit. Reserves that remain to be
exploited at Marampa are estimated at 100 million tonnes grading on average 38 per cent F3

( ii)

The Tonkolili iron-ore resources occur within the' Kambui Schists belt ~re-Cambrian)
covering much of the Sula Highlands. The resources were investigated by Bethlehem Stee;.
of the USA during. 1913-1975; it was found that, although the iron mineralization occurs a,
banded ironstones, the economic zones. have been enriched 'subsequently throu@l lateritiza+,j
processes. The ore-forming minerals are martite and goethite•. Reserves are estimated at
608 million tonnes grading on average 54 per cent Fe. and 8-9, per cent A1

2
0

3
,

The ;esources are important fOr they are situated not very far from the proposed
hydroelectric power station a'l; Bumbuna on the Rockel River.

Iron-ore resources estimated at 15 million tonnes.and grading on average 30 per G~nt

Fe exist close to the Great Scarcies River, about 80 kID north of l.larampa close to the
, border between Guinea and Sie~ra Leone.

,
At tagla 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.

'iJJ
(Ministry

The Mineral Resources of Sierra Leone, Report No. G.P. R/1551/76/l00/7.76
of Lands and Mines, 1976).

':;§/ "Iron ore and rutile" (Sierra Leone, Ninistry of Mines, Hines 'Division,
1973-1975), unpublished report, Pl'. 17-20.
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Bethlehem Steel Corporation of USA have investigated the deposits and have
delineated rese:'Ves amounting to 400 million tonnes grading on average 4l.6 per cent Fc.,
1.58 I'er cent Si02 and 6.6 per cent A1

2
0

3
(see table 1.17).

(v) Beach sands at Gbangbarna (lIlagbwemo)

Rese~ves amounting to 172 million tonnes grading 1.75 per oent rutile have been
delineated atG'Jangbama. in IvIoyamba . District by Sierra Rutile Ltd., a company owned by
Bethlehem Steel Corporation of the USA, (85 per cent) and Nord Resources Corporation of
Canada(15 per cent).

(vi) EATloitation of iron ore in Sierra ~eo~~

Haramna :;'ron-ore mine_ b __=---

The Harampa 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 raill-lay was built from Marampa to Freetown, where port facill ties were also
developed to handle the iron ore.

Mining viaS by open-cast methods. Production began in 1933 and averaged
2 million tonnes of iron-ore ooncentrate annually. Jl.ll the ore was exported to the
United Kingdom (32 per cent), the Federal Republic of Germany (35 per cent), the
Netherlands (27 per cent), France (4 per cent) and Austria (2 per cent). In 1970
the Government of Sierra Leone acquired a 51 per cent interest in the oompany.
Kining operations oeased in November 1975 owing, it is olaimed by the oompany! to
technical reasons. At it3 peak the mine employed about 5,000 persons, who were all
laid off after the olosure of the mine.

Iron-ore produotion for the period 1968-1975 averaged 2.5 ~illion tonnes annually
(details are given in table 11.9).

b. Beaoh sand minin~ at Gbangbama

In 1967 Sherbro Ninerals Ltd, owned by British Titan Products Co. Ltd. (20 per
oent) and Pi.ttsburgh Glass Co. of the USA (80 per oent), began exploiting beaoh sands
at Gbangbama for rutile, but for teohnical reasons abandoned the venture in 1971. For
the period 1967-1971 production of rutile concentrate (in tonnes) was as follows:

•

.1.,9.62
28,403

In 1976 Sierra Rutile Ltd. took over the property and oonstructed a dredge and a
concentrating plant. Production began in April 1979 and the full capacity of 100,000
tonnes of rutile ooncentrate al1nually is expected to be reached during 1980. Sierra
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Rutile Ltd. is to pay the Government of Sierra Leone a royalty of $US 4 atonns
produced in addition to 5D per cent of the profits. 221, ~, £1/, §g/, ~

(vii) Exports of irort~ore from Sierra Leon.<:.

For the period 1968-1973 iron-ore exports from Sierra Leone averaged about 2.45
million tonnes annually. 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 1'laS receiving about SUS 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•

. . Four years of investigations (from 1964 to 1968) by the Institut geO~Phi(jJJ, national
(IGN) together With the Bureau de Recherches Geologigues et Mini~res (BR~I, both of
France, resulted in the delineation of two· important iron-ore deposits a.t Benjel and at
Bitija.ba in Togo. ~,§2I The ~ineralization is of Lake Superior type with haematite as

. ,the principal ore-forming mineral in late Pr&-Cambrian (Buem) host rocks•. The deposits
a.re located abClUt 460 km from and north of the Atlantic port of Lome. Ore reserves at
Benjeli are eatimatedat 42 million tonnes gI€-din" on average 45-54 per cent and those at
Bitjabe are estimated at. 600 million tonnes grading on average 32-35 per cent Fe, 20 per
cent Si02 , 0.23 per cent P, 0.05 per cent Sand 16 per cent A1

2
0

3
(see table 1.18).

(9) Upper Vol ta

The known iron-ore resources in Upper Volta occur at Tin Edia, Gouoo, Gountouala, Pwiga.
and Kolel (D'OUrsi area) to the north-east of and about 250 km from Ouagadougou, 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 tonnes (table 1.19) gI€-ding on average 40-55 per cent Fe,
3-13 percent Si0

2
, 8-14 per cent Ti0

2
, 2 percent NgO, 3-6 per cent A120

3
, and 0.5-1.15

per cent V20r:r&' fill. §§/

:ttl "Sierra Leone: SRC on the verge", Industrial Minerals, No. 139, April 1979,
pp. 13-14.

§,gj "Sierra rutile produces", Mining Jour~, vol. 292, No. 7503, B June 1979, p.446.

W "Gabangbama: Sierra Leone", ~I)ineering and Miniw; Jou~, vol. 80, No. I,
:anuary 1979, p. 105.

511 "Rutile: Sierra. Leone", ,<f[ican Research BIllIeti!!., vol. 16, No.2, jO March 1979,
po 50j2 •

.§lJ "Sierra Leone: Las produits miniers assurent 78.4 per cent des exportations",
Jtfrigue industri~, No. 190,ler et 15 aoftt 1979.

§fjj Survey of Horld Iron Ore.llm",,}±.,",r-=c;;.e~s ....

§j} "Togo-mineral exploration" t pini,.ll£.Jo~, 12 July 1968, p. 25.

22/ S~rv2Y of Hor1d Iron Ore, Resources ••••

21/ Les ttes de rna etite vanadif~res d'Oursi - Le otential minier de la Republigue
de Haute-Volta, Direction de 1a Geologie et c16s1lines, 1975 , pp. 179-1B2.

§§j Fer de Say, ..."
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4. CENTRAL AFRICA SUBREGION

(~) Angola

Iron-ore reSourceS in Angola occur widely allover the country but only those
occurring near the CORSt Or near the Mossamedes - Serpa Pinto, the ,Benguela -Villa
~eixeira de Sousa and the liIand~lalanje railways have been or are likely ,to be exploited
in the near future. £2/, JS!/, L1)

The known iron-o~e resources, in
are lo~tcd,at Dala Ta~do very close

th-e region 'traverljled by the, Luanda.."Malanje reilway
to Villa salazar~ at H' Bassa and Cassal.a-Qllit1Ul€".

of M'Bassa. They consist 'of
and potential resouroes are'estimated
av~rage 35 per cent Fe, 44 per oent

.' ~--

The Dala-Tando iron-ore resources are situated near the Champambe hydr~eleQtric dam
on the Cuanza River in the Cassala-Quitungo.,area~ The resources are Pre-Cambrian taconites
,nth 'are (haematite) reserves estimated at 1 billion tonnes grading on average 32 per cent
Fe. Plans are under way to exploit this iron-ore deposit. - ;--

The ~'Bassa iron-ore reSGurces located about 150 kID east of Luanda are titaniferous
iron ores; having been formed as magmatio magnetite segregations from basic and ultrabasic
igneous rocks intrusive into t1,e :tl9.sement Complex. Ore reserves are estimated at 10 million
tonnes grading on average 56-60 per c8nt Fe and 7 per centSi02•

The Cassala-Qtii tungo Group lie about 40 km cast
titaniferous magnetite iron~ore types. Ore res~rves

respectively at 72 0n~ 100 million tonnes grading on
Si02 and 0.4 per Cent Ti0

2
,

The most impor~,nt iron-ore resources in the vicinity of the Benguela - Villa Teixeira
etc Sousa railway ar8 f'i~;;,",ted at C'Jina, Chilesso and Teixeira cia. Silva.

The Guima iron-ore resources, located about 65 lan south-east of Nova 'Liaboa, consist of
~aematite-magnetite lenses and re8idual iron ores. The reserv~s remaining are estimated to
be a.bout 10 million:, ';onnes grarling on '(,werage qO per cent Fe,

The iron-ore resources,loca::ed in the region traversed by the Mosamedes Serpa Pinto
railwa..l' are at GaSSings. and ::;a da B3.ndeire., The Cassinga iron-ore resources are by far the
largest kno,m iron-ore resources in Angola. _Thc reS,Qurces are Iil.ke Superior types occurring
as residual, replacement or primary bedded,iro~ore formations. Ore reserve estimates are
put at 100 million tonnes of haemaEt., ore, grading on "verage 61 per Cent Fe, and 2 billion
tonnes itabirite, gY&ding on average 40 per cent Fe.

§2/ Survey of World Iron Ore Res,Q.~ ••••

1£1 Ferro: Ocorrencias ~inerais (provincia'de Angola, RePllblica'P~rtu~esa,
Provincial dos Servi90s de Geologiae Ihna.s. 1965). PP. 23-30.,

W R.A. Pelletier, Mineral Resouroes of South-Central Africa (1964), p.242.

~

Direo~o
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The Sa d.a Bandeira iron-ere resources, like those in the Cassala-Q.ui tungo region,
are titaniferous magnetite ores. Estimates of reserves are not available.

The possibility that 1ll00e il'Oil-ore resources I<ill be d.iscovered in Angola is very
good indeed. The only difficulty is that they would be remote from the existing
infrastructure. Total knOI<n iron-ore r9serves amount to 1,218 million tonnesof contained
iron (see t",ble 1. 2l).

(i)

a.

;§Zploitation Gf iron ore 111 Ang00.

Cuima iron-ore mine
~-=- ------""-"-

Iron-·ore procluction was begun in AngDla at Cuima in 1957 by Companhia Mineira d9
Lobito, a company owned by the Portuguese Government (35 per cent} and German
interests (15 per cent). The ore ,~s transported from the mine to Lobito on the
Benguela railway and then by sea to the Federal Republic of Germany. Ig/ In 1957
shipments of iron-ore concentrate from the mine were 75,000 tonnes but by 1961 had
reached 590,000 tonnes. Pr:04~!?H9~,~t.cutma ceased in 1967-1968 when the richer
and larger deposits in Cassinga were brought into production.

Some time during the 1960s Comoanhia Mineira do Lobito made plans to exploit the
cassinga iron-ore deposits because they were larger than the Cuima deposits and
offered opportunities for large-scale operations. They were joined by a consortiuol
of investors possessing large financial resources. led. by. Krupp of the Federal Republic
of Germany, \,ho became the managing agents. 1JJ

Before beginning production, the company built a railway froB Cassinga to the
deep-water port at Saco de Giraul, 10 Jon north of Mossamedes.

Production began in 1967 and by 1975, when the Angolan civil war broke out, was
averagin~ 5 million tonncs of iron-ore C'o~cent:'6.+'c

The principal consumers of Cassinga iron ore were the United Kingdom, the
Federa~ RaF:blic of Germany, France, Japan and Belgium.

Befcre the civi1 N8.~,. pluns l:ad been dra'vE1 lip tu cC'nr.:entrate and pelletize the
huge low-grade (35-45 per'cent Fe) Cassinga-Sul iron-ore deposits. Kaiser pteel
Corporation of USA was to be involved. 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 JIineira do Lobi to (35 per oent), Krupp
of the Federal Republic of Germany, Usinor of France and the British Steel Corpornti0n
~ombined holding 14 per cent). ~ The steel producers were to guarantee a market

721 "Lobito I s iron ore resources", lUning J.o~~, vol. 2641 No, 6766, April 1965.

JJ! "Krupp to develop Cassinga", l'!;nltinee.rinl': and Mininl': Jou~, vol. 166~ NOD 8,
August 1965t p. 122.

W "Iro!1 ore (Ango:;,a)", !ii.llini! Ann1(l'l Revi~~:!., 1974, pp. 353-354.
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for the entire Cassinga pellet production. These plans were shelved as a result
of the 1974-1975 FNLA and UNITA versus llP'LA power struggle. Reports emanating
from Angola during 1978, however, indicate that Energop:'ojekt of Yugoslavia has
been awarded a contrac4: b~- the Luar..da. GO'lC:-:':'-':_1:t to operate the. CS.SSillga. mine. Til
c. Cassala iron ~~

Comnanhia de Manpanese de ~gola (Portuguese), in addition to its manganese
interests j was also onsagcd in iron-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 Klockner 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 Compa-TIbia de Manganese de AnR;ola, the
Portuguese Government and C. Itoh and Co. of Japan. All production was to be bought
by Kawasaki Steel. The ne,1 investment would have involved: (i) the bUilding of a
new 50-km rail,lay and increasing the capacity of the ex:isting 36-km raihiay i (ii) the
development of a large loading facility at Luanda to service the huge Japanese ore
carriers (150,000 DWT). J;n 1975 companhia de Manganese de Angola announced that the
project VIas to be postponed and it l~s, in fact, never been started. .

(ii) Iron-ore production inAn~la

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

(iii) Exoorts of iron ore from Angola

It will be seen from tab' 0 HI.7 th2t iron-C'T'O exports, which were ~,bout 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 6 million tonnes annually. However, in 1974, iron-ore
exports begi:i.D tc fa~l as a result of the world-wide recession. In 1975, as a result of th8
civil war, Angola exported hardly any iron are.

In monetary terms i, will be seen that iron ore made a very important contribution to
the country's foreign exchange earnings, rising from ~US 22.4 million in 1968 to an average
annual value of $US 44 million for the period 1969-1974.

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 mainly to the increase in the contributior
made by petroleum exports, With the planl1.ed revival of mining operations at Cassinga
during 1978 anQ when the Dalatando project becomes operational some time during the1980s.
it is, hoped that iron ore will regain its former place among Angolan mineral exports.

JjJ "Angolan minir,g study", j~ining Jourllal. vol. 291.No. 7470, 20 Odober 1978 L p. 3120
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(~) Central African ReDubljo

Tho iron mineralization 1.>el t of the Kilo-!Ioto ",egion of north-eastern zaire extencls
into the Central J\.fricanRepubhc. ]jj The iron mineralization is associated principally
\1i th Pre-Cambrian rocks, wh"re the ores occur as haematite/magnetite lake Superior t:''Pes.
East of Ouada, itabirites enclos0 lenses of haematite. In the N'berri drainage between
Rafai 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/magnctite Lake Superior­
type iron mineralization predominates. Other localities with significant iron mineraliz­
ation are Bogoin, Damora and north of Bangui.

Chad-
Potential iron-ore resources have been recognized in four regions of Chad. 1l/

Haematite veins occur in northern Chad, oolitic laterite iron mineralization has been
found in central Chad, and goethite mineralization in western ~had. Finally, in eastern
Chad, haematite quartzites are YJlown to exist. ,Vcry little attention has been paid to the
iron-ore resources in Chad because of their remoteness from ports, and becauso of the
inability of the country to make use of its uineral resources.

(£) C.ongo

The known iron-ore resouroes in the Congo ooc~r in three distinot 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 Republio of Cameroon, I§/ and the second is
the north-weotern 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 Nakokou-'t!ekambo iron
belt of Gabon. Significant accumulations of iron ore in this belt are at Jlount Keke and
at Akana lying a few 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 accumulati,
is in the western central part of ~he country close to the southern frontier of Gabon.
The principal iron-ore accumulations in this region are situated at J(ayo!co in Lekouma
Nountain and at zanags., 121'i §2J

The iron mineralization in all three r8gicns are Lake Superior types with haematite
and subordinate magnetite fonning the ores. Ore reserves at Zanaga have been estimated to
be 100 million tonnes grading 0'1 a'Jere ge 43 per cent Fc and 20 per oent Si02• Iron-ore
reserves at Nayoko are esti~ted at 30 million tonues grading on average 56 per cent Fe,
8.3 per cent 8i0

2
and 2.05 per oent Ac203 §!I, Qg/ (s~e table r.22)

1§/

1l/
W'
12.1

p. 140.

§.CY'
September

Nicolas de Kun. OPe cit.
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Nioolas de Kun, pD. cit.

"Activites minieres", Indu,stries et travaux~~, No. 243, February 1974,

"Industrie mini~l'e: Congo"; J.n2!'-strj.es..et travaux d' outre~, ~!o. 250,
1974, P. 784.

§]j Ra ort de la mission fact-findin Renublic e Po ulaire du Con 0 (Bundesansalt
fftr Geowissenschaften wld Rohstoffe, 1977 , unpublished report.

§Y' Aper de 1 'activito minHrE' en 1 6 (11.61'ublique Populaire du Congo, Bulletin
d'Afrique n01re no. 0, 4 June 1977·
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The iron-,ors resourceR ')f "Jc, 1.~y" o(>~;;r as lake 2r:..pe2icr i;ypes~ IGcated in the north
and runnIng in an east-weB" direction, and also in the south-weBtern part of the
country" 83/ The principal iI'on-ore accUlllulations in the northern region are locatec' :.'
E3,toa.la~ B,;li.nc.,"E',~ Bo~.c'J.. ..B,-.~:p'." t'~~nk6b6~ Neleagu, Mela and N!Gana; in th~ {3outh-western' belt
only Tchibanga-Mcuteli is imn0~+q~~ The first four depoBits are very often referred to
as the -.\ ,1,· "j '!',·n'''Ole grouIJ. Iron-vre resources estimates and chemistry (also see table
",[-,2":' ' ,:1;:' ej.g·h~ iron-0!'e deposi.ts are as follows':

Melal

NinkebG :

117 mIllion tonnes (ore reserves) grading 66 per cent Fe,
2,9 per cent 8i0

2
,

566 million tonnes (ore reserves) grading 64 per cent Fe,
202 per cent 8i0

2
, 0.12 per cent P and 2.5 per cent A1

2
0

3
•

194 million tonnes (ore reserves) grading 62 per cent Fe,
3,5 per cent 8i0

2
, '0.1 .per cent P.

60 ~illion tonnes (ore reserves) grading 64 per cent Fe,
3 per cent 8i0

2
, 0.1 per cent P.

15 million tonnes (ptential resources) grading 60 per oe~t'Fe,
4 per cent .8i02
100 million tonnes (potential resources) grading 46 per cent Fe,
30 per cent· 8i0

2
50 million tonnes (potential resources) grading 47 per cent Fe,
22 per cent 8i0

2
'l'chibilllga-Mouteli: 114 million tonnes (potential resources) grading 43 percen; Fe:

27,4 per cent 8i0
2

, 0,05 per cent 8, 0.18 per cent P and 3 per
cent A1

2
0

3
.

Althou,':;h ~O:1e of these depol;;>":"~;J .... ::3 being exp~.oi"Led r,;i,~ present, there are plans, after
the Trans-Gabon re,ilway (570 km long) has been completed, for 8ociete-2es Mines de Fer g~
~ekambo (Somifer) to begin e~ploiting the Mekambo iron-ore resources some time during
1983, .11,4/, 85/ :Jefore "his huge project is finally implemented, hO\~ever, there are. a number
of problews to be "81>.re"'L mhe3c O'C'e' (i) the procurement of the large financial resources
neede1 {'y. ". '.).'ojeot i and (ii). the securing of lone--term sales §§/ agreements; this is
., er'y i;.;"·:,l·03.J::' in view of the prevailihg world-wide recession and tr.e l,~x'ge iron-ore surplus
production capacity already in existence, '

W 1"ex:: flan mineral, partie principale (i\linistere des Mines, Republique Gabonaise.
1971), PP. J.09-1140

W ,l976-1.9.§9~'troisielll~ pl<;i-E..-de developpement economique et social. (Republique Gabonai
PPo 152·,J53,

0j "Gabon: State participation in industry", African Research Bulletin, vol. ll~ ..
No, 7 ~ 31 Augu,st 1974 7 P, 3205.

§2/ "The steel industry metals - Africa", Nining~~~, 1974,p. 72.

"II
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Another project under consideration in Gabon involving iron ore is the planned
production of 85,000 tonnes of ferromanganese at either Grand Poubara or M'Passa. §]j

(f) United Republic of Cameroon

The known iron~ore resources 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 kIn from the sea. ~, !:!21 The resources are associated with early Pre-cambrian rooks
and the ore-forming minerals are haematite with subordinate magnetite. Potential are
reserves are estimated at 150 million tonnes grading on average 38 per cent Fe, 0.2 per
cent S, 0.08 per cent P and high silica (see table 1.24).

There are, in addition, in several places in the country, potential lateritic iron-or,
reSOUrces with grades of 50-55 per cent Fe, but these have not been investigated in detai:
to determine their economic potential.

Iron-ore resources are widely distributed in zaire, especially in Katanga Province,
in the Kilomoto region in the extreme north-eastern part ~f zaire, and in Kasai Province
(eastern zaire y. '}f2/, 2JJ The mineralization is .mainly of Lake Superior type alth.ough
Bilbao types are alsc present (see table 1.25).

The principal iron-ore accumulations in the Katange. region are located at Kisanga­
Ka.mbove and Kanunka, both places lying close to the town of Jadotville. The iron-ore
resources at Kisanga-Kambove are Bilbao types with haematite and magnetite replacing
dolomitic limestone. Ore reserves are estimated at 50 million tonnes grading on average
56 per cent Fe, 9.5 per cent 3102 and 0.1 per cent P. The resources at Kanunka are of
the lake Superior type grading on average 54 per cent Fe, 21 per cent Si02 and 0.24 per
cent Cu. Estimates of potential resources are not available but are presumed to be very
large. In a belt stretching from near the town of Bondo on the River Uele eastwards towar
lake Albert (Kilomoto area) a distance of about 500 kIn, large potential iron~6re resource~
of Lake Superior type are lcaown to exist. Because the area is remote,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 Luebo area (southern Kasai) potential Lake Superior-type iron-ore resources an
known to exist~ They ocour in l·e~ruginous quartziteso LikG the Kilomoto iron-ore resourCE
the Luebo resources have not been investigated in detail because of their remoteness from

• existing' infrastructure. Potenttaliron-ore resoUoZ'ces are .put at 100. million tonnes gradin
on average 30 per' cent Fe.

§JJ 1976-1980 Troisi'eme plan de devHoppement ....

§§/ ~ve~ of World Iron Ore Resources ••••

W Eisen: RohstoffwirtGcha'ftlicheUlnderberichte, n. Gabun, VR Kon.:o und Kamerun
(Hannover, April 1976), p. 66. .

2Q/ Survey of WD~ld Iron-2re R8sources ••••

2!1 R.A. Pelletier, OP. cit., p. 234.
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5. EAST AND SOUTHERN A,li'RlCA SUBREQlON

(a ) Bot swana

lron-ore reSources in Botswana occur in three distinct geologiCal' envii'ohiJients,"
namely: (i) the Archaean schist belts - the Tati Schist belt in north-east Botswana and th
schists found. lncn" Kapvaal Graton 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 se0lli"",").;" CO'lle).', A number Cif po,;entially economic accumulations
of iron mine.ralization have been identified but have not been investigated in detail .to
determine their economic viability, ~ .

The known iron·-ore resources in Ethiopia 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 COuntFJI' (rlollega, Showa, Kaffa and Harrar Provinces), as well as in the southe:rn­
most provinoe of Sidamo. 2l!, 2dj, 221 The known localities with potential iron-ore
resources of interest in Ethiopia are' listed below:... t· . '. . '.

, I

Location
&it;ea-
Agametta-SabUb.

Gumhod

Falcat

Ghedem

Wo~:i-Tero.shi

Hamsien

Potential resourCeS.
~in tonne,,1.. .

300 000

10000

250 000

325 000

1 370 000

5 000 000

58 per cent Fe l 0.04 per cent P
O. 02 p"r cent S

58 per cent 'Fe

55 per cent Fe.

48 per cent Fe, 40 Per cent Mn,
0.04 per cent P

49 per cent Fe, 19-3per cent
MnO

30 per cent Fe.

~ E.~sources Inventory of Botswana Metallic Minerals, hineral Fuels and DiamondsA
Mineral Resources Report No, 4 ~Geolog.i.0al Survey Department, 19771, pp. 35-39,

2!J .!r2!l...0se in Ethiopi~, IHner8:~ .qirqular No, 5 (Geological.Survey of Ethiopia,
July 1976), unpublished. . ....

'tjl Danilo A, Jelenc, llineral Oocurrences Qf Ethi2P~ (1966), pp. 125-l33~ i43-296,
335-339,' 415':'422,471, 55T;"'562, 573....592~· .'

'I



Location
Trgre--"
Ad.~-Axum-Enticho

~rollege.,

Koree

"'''11.bd.0

Gor'dana Ke.tcho

Chugo

Nejo

others

Total in Wollega.

Kaffa

Hai Guda

§l:~

Entoto

Sidam2.

Yavello

Harter

Chercher Mountains
Jijiga.

Potential resources
- ~ in to~;r---

5 000 000

250 000

50 000

50 000

80 000

50 000

n 520 000

14 000 000

75 000, - -

?

?

?
?

Ej~.14jMJtl. 80 j:).l
Page' 37

ChemiGt;;;{

30 pal' cent lile

67 per cent Fe, 0.04 per cr;nt
P, 0,15 per cent S

65 p8r cent Fe, 0.18 per cent
P, 0,05 pEr cent S

63 per cent Fe, 0.05 per cent
P, 0.04 per cent S

64 per cent Fe, 0.08 per ceat
P, 0.04 per cent S

65 per cent Fe.

33 per cent Fe, 33 per cent
8i02

AO per cent Fe, 8 per cent En

?

43-70 per cent Fe

?
?

Th8 important iron-ore resources, howeV8r, are those situated at Hamsien in Eritrea
• and at Adwa.-Axwn-Enticho in Tigre, and the group of accUJlIUlations occurring close to one
another near llekemte in Wollsga. Province. Details of thane three iron-ore resources are
SQrnmarized in table 1.26.

IS) ~~

The known iron-ore resources in Kenya. (table I.27) considered to be of significance
J.,.e those occurring at Mirma Hill, about 60 kIn south of !'lombasa, at Meuro, 70 Jan north­
:\Crth-cast of th" provincial to,m of Kisumu on the shores of I.a.ke Victoria at Uyoma Peninsul'

,<J Jan \~est of Kisumu along the coast of Lake Victoria, ~[a.caulder !line, 130 km south-6outh-' ,
,;"st of Kiswnu and very close to the border \;ith Taniama,' at TIrutha, 50 Ion north-east of
Lcbwezi, a town on the Mombasa-Hairobi railroad, and at Taita Hills, about 50 km west of the
,-ailway junction of Voi on the I,iombasa-Nairobi rail.JaY. 'J.§/

'jfJ lHnerals of Kemrar Bulletin No. 11 (Geological Survey of Kenya., 1970), PP. 35-36.
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The !\ilma Hill iron are is a soft dust-like materi~l oonsisting mainly of goethite,
having been derived from the weathering of carbonatite. Potential iron-ore resources
are esiimated at 15 million to_1.nc::: -=:r3.ding 7..-~3G per cent Pc.

The Bukuru iron-ore resourCes consist of a pyrite ore-body assooiated with the
Nyanzian System (Early Pre-Cambr'.3.n). Potential pyrite ore resources are estimated at
17 million .tonnes grading about 30 per cent Fe. At Uyoma Peninsula, along the coast of
Iake Victoria, rrd..neral beD-ell sands occur. The tonnage present is not kn01oJ'l1 but appears
to bA larl;e enou.gh to l;a.rrant detailed. investiga.tions~

A.t rTaoaulder Nine (a copper and C01d mine: now closed) and in the surrounding area,
handed ironstones assooiated ,lith the Nyanzian System are ,;idely distributed. The 'oree
grade on average 38 per cent Fe, 39 per cent Si00 , 0.1 per cent S andO.8 per cent p. The
area covered. by the NJranz_ian Systern is E. promising on/3 for the discovery of economic
iron-ore resources. The planned follow-up exploration on the ground after the aerial
geophysical survey carried out during 1976-1977 by the Kenya Geological Survey could lead
to the disoovery of economic iron-ore resources in the area__~ethex-witll'other minerals.

. . . ~. ~- ",~, ....... - " .' , ~~ . ---_." ....._------ .

Thc'frciri':ore ;esources at TIcutha and Taita Hills consist of narrol; magnetite veins
uy> to 1m thick; concordant with the strike of the hozambica:l.LEar.;I,y.. Pre.-Cambrian) .
hornblende gneisses~ . T.he .. resou;r,c.>e-·~€I>r to' 'bt?' !mlis'tan:rral but have not been investigated
in detail;' ....

(i) E3Ploitation of iron are in Kenya

The only iron ore eJ~loited in Kenya is at TIcutha, where a small annual production of
about 600 tonnes of magnetite concentrate began in 1968. All production is being used
locally in the Bamburi Cement Works near Liombasa. Attempts to worle the Taita Hill
magnetite deposits, which are nearer to the Cement Uorks than the Ikutha deposits, were
made but the ore was found to be very hard.

Interest in the other iron-ore occurrences in Kenya h3.s been limited bocause ener{!;f
has not been available, but with ,he oonstruction of the Tana River upper hydroelectric
dam they ,rill probably be investigated with a view to delineating deposits large enough
to warrant the establishment of an iron and steel industry in Kenya,

The iron-ore resourceS in Madagascar are either Lake Superior, lateritic or Magnitnaya
types associated with Pre-Cambrian host rocles. 27./ The ore-forming minerals are either
magnetite, goethite or haematite, in various proportions. Details of tho knol1ll iron-ore
resources in the country are given in table 1.23.

211 Survey of World Iron Orc Resources ••••
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It has been reported that a European consortium of steel-makers of which the British
Steel Corporation is a member, is interested in exploiting thelater~tic iron or~s located
in the Soalala region. Res~rves are estimated to be 300-400 million tonnes grading more
than 60 per cent Fe. 'The feasibility studies on the dep'1sitr;! nqw in progress are being
carried out by the" Italian steel..makers Ital;sider, financed by ,the European Development
Fund. 'is}, 9!11 .
(e) Mozambique

The principal iron-ore resources in Mozambiqa,e occur in the Tete, Villa PeFry,Zambezi
and Mogambique district's. J.99/, 101/ Of the ;mownircn~re resources, however, cnl;y those
occurring in the Tete and Mogambique district'S are likely to be of economic, significance
in the near future. ' , '

The 'main iron,..ore a6cumulationsin th~ Tete. district occur at ~luande, Machedua,'
Mall samba; Inhant1pissa and Txizita. These iron-ore ref30urces oCC1Ur as magmatic magnetite
se!$Te~tion.sii\a~bbro-;diorite comple:kintrusive into the Umkondo System (Middle Pre- .
Cambrian). 'Those in the /.Iogamb1i]:Ue district occur at 'A113inapa :;,.bout 160 \em, north-w~st of
the port of Mcgambique. 'The iron-ore resources> -here are associated with Cretacecus
sedimentary rocks. It will be appreciated that the Cretaceous fcrmation outcro.p'ping in .'
the south-eafrtern part of the country accounts for about one-third of the total surface
area of..Mozambique. ItfoHollTsftherefore, that the chances of finding other economi.c
iron-o're resources in t.his vast area are,vety'good.

The ,prinQipal knO"'l iron-ore reserveS in 'the
informat~on on' them is.summ!H'ized in table 1.29.
tonnes iron content.

countr,y occur in six locations; .
Total. resources amcunt to 27 million

i\lOzarobique", Industries

•

(0 .'Nainibia

Namibia is endowed with considerable iron-ore resources which have not been ~11Y

exploited. Lake Superior-type iron-ore deposits occur at Windhoek in the Damaran System.
Ore reserve.s are esti.mp.ted at 300 mil;lion tonnes grading cn average 40-56 per cent Fe. At
Kaokoveld in north··>lest Namibia, large' Lake Superior-type iron-ore resources exist Which
are an extension of the Cassing';' iron·aep<>sits in ·.,outlfern Angola. 102/ The ore-foming
minerals, both at Hindhoek and Kaokoveld,are specular haematite and magnetit.e;· where the

')§/ "Un gisement de minerai de fer estime ~ 400 milliCOns de tonnes: Soalala",
Marches tropicaux et mediterraneens, No. 1509, 11 October 1974, p. 2860.

22/ "Madagascar: Economic review', African Research Bulletin, vol. 15, No'ca.
30 September 1978, pp. 48l2-t~15. .

. 100/SUrvey ;f'140rldI;;nor~R~1'21>rc~s •• :~~ .. -

101) "Une nouvelle loi mini~re est en co¥rs d'elaboration;
et travaux d'outremer, No. 242, JanuaPJ 1974, p. 78.

102/ S.H. Haughton., The Stratigraphic'HistoIY ;f'Af~c~ South of the Sahara (1963),
pp. 141-148.
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miheralization has undergonisecondary weathering, go~thite may be presept in signifi~t
amounts. Ore reserves at Kaokove1d are estimated at 100 mitlion tonnes grading. over 40
per cent Fe andpotentiai resources are estimate'd at i billion tonnes grading s1J.ght4r
les.s than 40 per cent Fe. The i!'on ore at Kalkafeld is a Bilbao type with magnetite'
su.pstituting for dolomite. Potentia.l iron-or.e resources' are estimat'eidat 10' mi'l,h6h' "
tonnes grading 30-50 per cent Fe.

At Okorusu, near Kall:afeld, titaniferous magmatio magnetite iron-ore resources occur,
estimated at about 40 million tonnes grading about 45 per cent Fe., Details of the iron­
ore resources in Namibia in summary form are given in table I.36~

(i) E:ltDloitation of iron ore in NamiPl2:,

Very little is known about mining activities in Namibia following the ban on the
publiqq.tion of i;rade data from the ,tar!'i torY in 1969 by the South African authorities.
In 1969 and 1970 production was 56,000 tonnes in each year and in 1971 50,000tonne8. 103/ •
It is.pre~umed th~t all this production call\e .from only onescurce, namely the!U:llkafeld Mine ow
and' operated by Tsumeb Corporation Ltd., who used the iron ore produced as slag.in their.
silver, 'copper, lead and zinc smelter. iQ.4/ ....•

(.s;) . Somalia

lakeSugerioI'-1;yp,e iron.,.ore resources occur in severe;!. places along the Bur Range
trending N70 E and lying 130 km west ofMO~dishu. 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 occ1;lrrences ·of· iron mineralization are found at·' Jessoma and Jirta Ggno in
southern Somalia in association with the Cretaceous sandstones. Grades of 50 per cent Fe'
are rep'orted in some of the mineral outcrops. ]£jJ, 106/ Estimated tonnages and grades of
the potential resources at Bur Dur and Daimir arc put at 170 million tonnes with an average
grade of 35 per cent Fe (see table 1.31).

<!~) Southern Rhodesia

The ,principal :j.ron-or,e res=rces in Soutlle,rn Rhodesia a.re genetically associated with
the Bulawayan formation. Res.ources lrithin the banded iron ..formations.with grades of betweel
20 per cent and 45 per cent, although yer,y large, are not being exploited 'il,t p~csent. In
several places wi thin ·the 'Bulawayan banded ironstones, hcwever~ secondary enrichment has
taken place 'so that economiC accunmlations of replacement and/or residual iron ores have
formed. The iron-ore reserves of deposits of this kind amount to 226 million tonn~~.9f.

contained iron. Potential resoUrces are estimated to be about 3,300 million toupes ~ding

40 per c,ent Fe (see table.' I. 32~•... · "' .. .
•

.' "

. '.1';;;' .

103/ Roger Murray and others, Th"e~R~o~l~e~o~friF~o,;.r'Te~i""f.~~~=:r7T.~IT~':::f'""iffi"~;=-:~~
on External Investment in South Africa and Namibia

... 1Q4j- .-.-.. .-,

1051

106/

Mineral Trade Notes.,· :oecember 1966,p.18.
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(i) EXPlgitationof iron ore in Southern Rhodes~

In 1938, the Rhodesian Iron and Steel Corporation was formed by.private share-holders
to produce ,iron and steel from scrap. In 1942, the Government, through its Rhodesia Iron
and Steel Commission. (RISCO), took over the company. By 1956w supplies of scrap had
become inadeqtc~te and plans were put in hand to use domestic iron ore. In 1957, a
consortium,ofScuthern Rhodesiall and overseas companies took over the Rhodesian Iron and
Steel' Commission's opere,+'i.("ns 'l'ld formed in i t8 plc.~c +.he Radcliff Iron and Steel Company,
The new' company investigated the banded iron stones at Que Que and found them suitable for
iron- and steel-making. At the.' same time, they found limestone and dolomite interbedded.
with the banded ironstones, so that two essential ran materials were available on the spoi
Mining at Redcliff (Que Que) began in 1958. One unusual feature at Redcliff is that
mining operations are carried out under contract and not by the Redcliff Iron and Steel
Company. J:S!JJ

Another iron-ore 'mine~ the Beacon Tor, is located not very far from the Redoliff Irol
and Steel works mines at Que Que. This mine, which began production in 1962, is operated
by Iron and Minerals Development Company, a subsidiary of Mines de Chrome et de Fer SA,
owned 80 per cent by Kobe SteelWorks of'Japan~ 'During the 1960s all production 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 tho publication of mineral trade
data after the Unilateral Declaration of Indepen~ence in November 1965. lQQ/, 109/

(ii) §.2!:!thern RhodesiaJ::!_iron-ore .p.r~~_and exports

. As. the rebel.. SQUtltern.lThod.es;ian G.oyerpment.,stoPPQ.d publicati.on of tJ:'8,de data after
the Unilateral Declaration of Independence in November 1965~ the figures given in table
11.11 should be bonsidered as estimates.

No data are available for iron-ore exports. For iron and steel production,
approximate figures for the period 1968-1977 are shown in table IV.4•. It will b.e seen tha
the output of theoountry's iron and steel industry has inoreased from 260,000 tonnes in
1968 to 300,000 tonnes in L97,. Tne industry !~s grown because or the need for the
country tobe self-sufficient in steel products, following the international trade boycoti
against the rebel regime instituted in December 1966.

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 S~J8.ziland-Transvaalborder. no/ Other
resources occur at Gege in south'-Nestern and at Ilaloma in south-eastern Swaziland, and

1fJ1! "Rhodesian iron and steel", §,outh African Hining and Engineering Journal,
25 October 1968, p, 974.

108/ Minerals of ~thern Rhod~ (Natural Resources Board of Southern Rhodesia,
1963), p. 27.

109/ Annual R~':l (Hines Department, Southern Rho·iesia, 1961., 1962 and 1963).

no/ "S,-azi iron ore for Japan" t ~lillil}£;l:la@-zin.!:., March 1967, p, 154.
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at Forbes Reef in northern Swaziland, a few kilometers north of Ngwen,ya.., 111/, 112/ All
these iron-ore resources are associated with banded cherts arid ferrugihouEf'shales of the
B9.sement Schists (:Early Pre-Cambrian). The ore-forming mineral is predominantly haematite,
with magnetite occurring as,a minor and sometimes a major constituent. Ngwenya, situated
about 25 !an north-west of the capital city 1\lbabane, has e,stimated remaining ore reserves
amounting to 50 minion tonnes grading on average 45 per cent Fe. At Gege, ore reserves
are estimated at 55 million tonnes and potential resources at 90 million tcnnes, all
grading on average 40 per cent Fe. The Maloma ore reserves are estimated at 75 millicn
tonnes grading en average 30 per cent Fe. The Forbes Reef ore reserves, which consist
mainly of siderite, are estimated at 6 million tonneS grading on average 38 per cent Fe.
The chemistry and tonnage of all the known iron-ore resourceS in Swaziland ar~ summarized
in table I, 33.'

(i) 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 Angl~erican Corporation of South Africa Ltd. formed the Swaziland Iron
Ore Development Company (SIODC) to determine the ec,onomic viability of the deposits and
to exploit them if economically viable. Other partners in the project were Guest, Keen
and Nettlefold (a South African company), who held a 10 per cent interest.

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

(ii) Lrfrastructurereguirements necessarr for exploitation of Swaziland iron ore

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

a. A railway (3 ft 6 in gauge) was constructed by the Swaziland Government from
Ngwerya to Goba at the frontier with Mozambique. At the same time the Portuguese
authorities in Mozambique extended the exiating rail;,ay to Goba, so that Ngwenya was
linked to what is now Maputo. Construction began in 1962 and the railway became
operational in 1964;

b. In the meantime, port facilities at Maputo were expanded by the Portuguese
authorities;

c. Rolling stock was acquired;

111/ "Swaziland", ~linerals Yearbook, Vol. III Area Reports: International, (USB'~,

1974), pp, 1203-1205.

",

112/
Issue, PP.

"Swaziland (iron ores) Ngl,enya", l'ietal Bulletin, 1969, Iron Ore Special'
103-106.
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d. Three ships, each of 70,000 tonnes, belonging to Gene~l Dre International
. Corporation (a Norwegian-America.n Company), were constructed in Japan to carry

Swaziland. iron orej
, .

e. W"t"r for the mine was taken from the 11buluzi River via a 6-km long, 3O-cm
diameter pipeline;

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

Finance fo.r the above-lllentioned projects was provided, either alone or jointly, by
the Commonwealth Development Corporation, Anglo-American, South African Mutual Insurance
Society, South 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 a lo-year period had been signed in 1961 between the Sl~ziland Iron Ore
Development Corporation and two Japanese steel producers,Yawata.·lr"n ··and· Steel Company
and Fuji Iron and Steel Company, which later combin9d to form Nippon Steel•

Procj,tlCtion at Ngwenya began in 1964. In November 1977 mining was stopped because
the high-grade ore had been depleted. The mine employed about 45) persons. Annual
production for the period1968~1977averaged 2.3 million tOlUles iron concentrate (see
table n. 12").

(iii) Exports of iron-ore from Swaziland

The export of higI,":grade.' i.rQ.I).cQl:lcMt:re.te· ,from Swaz:Hand ttl Japan which began in 1964
wasaverEl.ging, astable III.8 shows, slightly over 2 lhillion tonnes of concent~te annually
until mining ceased in November 1977. There was, however, enough stock-piled ore to continue
iron-ore eJQ)orts until early 1979. lUI By valuer the average of $US 14 million obtained
annlJil,lly from iron-ore exports was a very important oontribution to the country's td;/l,l
exports. Thus iron-ore exports, as will be seen from table III,8, accounted for 66 per cent
of total mineral eJQ)orts and 22 per cent of total commodity export~ in 1971. By 1976~the

figures were respectively 45 per. cent and 8 per cent. This deCline inth~share,of iI'on
ore in exports was not due to the decline in the tonnage exported but· X6ther ",,0' the
substantial increases in value over the same period of ceal:and asbestos exports. The
cessation of iron-ore mining did, in fact, have serious effects on the country's 1:alance.
of payments.

Ci) u.ge.n,da

Iron-ore resources in Ugal\da.:ar>e..fo1.!Wi. in .Kigezi, ..-south-We* Uganda, and at Sukulu and
Bukusu near 'Tororo inaastern Uganda. ;yj7, J.12/ Kigezi iron deposits are replacement

113/ "Swaziland iron ore producer ceases mining", Mininji Jourrial, vOl. 289, No. 7420,
4 November 1977. . .. I..

114/ Survey of World Iron Ore Resources ••••

US/ The ~!ineral Resources of Umnda, :&lUetin No, 4 (Geological Survey of Uganda,
1%1), p. 55.
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haernatite IakeSuperio;r types with. potenti,al I'esourcesestim1i.ted 'to"b~ 30 millio~ tonnes
grading On average 78 per,eent,]'e. ' The ·Sukuluand BUkusti'irOn-ore deposits are residual,
having been derived 'from carbonatite through weathering. Potential ore resourCes at
Sukulu are estimated to be 45 million tonnes grading on average 62,per cent Fe, 1.1 per
cent SiD;:> and 2.6 ,per cent P., Thepotentia.Lresources at BUkusu are estimated at
23 million ,tonnes gradirig on average 60 per cent Fe, 10-20 per cent Ti. Details of
tonnage and chemistr,y of the resources are given in table 1.34.

It is signific~nt that, during the exploitation of the Sukulu residual soils for
apatite, which is the basis for,the, Ugandan phosphate fertilizer industry, magnetite
togethpr with pyrochlore, zircon and, barytes were stock-piled. It is highly lilely that
at some future date this stock-piled ore Will ,be u'sed in the production of iron and
steel~ li~/ .

(~) United Republic of Ta~ania

"

Iron-ore resourceS in Tanzania have been found in three distriots, namely Njombe,
!.Ipanda and Morogoro.. In the, Njollll?e District there is a region extending in a north-south
direction for about l.60 km and lying parallel to and located at .about 60 ~ to the east
of LakeN,yasa wnereseveral t~taniferous magmatio irori-ore:accumulations occur. Among
these accumulations, those located at Ligsngs are by far the most important. The
mineralization occurs as titaniferous magnetite bodies associated with a belt ofgabbroic
rocks. Ore reserves at Liganga are estimated to be::4~:I;li&ll-t-oMe-sgI'ddirigon avere.ge 50
perc,mt Fe, 1.3 per centSi0

2
, 13 per contT iO,,!l.nd. O.23por centVa. 1111 In thellpanda District',

ma.gmutic magnetite iron-oroac~t1bJ:l,8o~ at l{balala~60 b:loortb:-wGGt efKl1re._ onLoke
Tanganyika. The tonnage of ,jlotential ore resources ,at Mbalala is not known.

Iron-ore resources" have ~lso been found in the !,ipil-nda 'District, at Manyoro Michicopi ten.
The banded ironstones'lie ~t right angles to the general strike of the enclosing anphibolites.
Potential iron-ore resourges are estimated to be 68 million t<:>nnes grading 'on avere.ge 30
per cent Fe and up to 11 per pent Mn. :rn the Ulug'Uru Mountains in the Mo,ogoro District at
Eundusi, Taberg-type irort-ore:resources qave been recognized.~ They are associil-ted with an
intrusive meta-a.northositi~ c"omplex wllicll forms .the core of the western UluguI'U Mountains. 118/
Potential ore resources' ar~ estimated at 8 million tonnes gre.ding 45-55 per cent Fe. A
s~mmary of the tonnage and chemistry of the iron-ore ~sources in the United 'Republic of
T~nzanil1 is given in table I. 35. .

116/ D. vlilliams, Develo ent of the ,Iron and Steel Indust in Tanzania. 1
(United Republic of Tanzania, Ministry ofPlanningl lQ73 " unpu'bl:Lshed reporto

1111 "S=ary of the geology of Tanganyika, Part IV", !!co1l9.EJj.c Geol2-~~ 1961, pp.8~9~'

118/ Survey of World. Iron Ore.cRasources ....

~-- .. .'. ~ .. _....---

" I
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There are plar.~ to d"vclop an iron and steel industry in the southern part of the
,United Republic of Tanzani~, ~sed on the Liganga iron-ore resources and either the
Nchuchlll'la-K"'eIWlka or Son()'"e-Kh<iro. coal resources. Ill!, lZQ/, 1211

Tr,'.l'-Or" r2sourCes in Zambia have a wide geogrB.phioal distribution (see table 1.36;•
•, C'u;,ES.,,' 1S gi, ~r: below of selected deposits ;,hich are considered most important. 1221

'(i) Q)~ (L~ke Sup~rior type), 240 kID west of Chingela and 90 kID west of Solwezi,
11 million tonnes are reserves, grading 55-60 per cent Fe. Potential resources more than
50 milliontorT.es grading 35-40 per cent Fe. Ore-forming mineral is predominantly
haematite, with minor magnetite.

( ii)
tonnage.

HWinilungu area (lake Superior type),
,Vf1ry silJlilar to Chisasa geologioally.

360 kID west of Chingcla. Very large
Grade estimates 50-60 per cent fl'.

(iii) Lu:fu.bu (lake Superior type), 240 l-;mwest of Kitwe and 20 kID east of Kasempa.
Potential 'ore resouTces estimated at 60 million tonnes grading on average more than 60
cent Fe.

per

(iv) Kallare (lake Superior type), 330 kID west of lusaka and 30 kID south_est of Kaoma,
20 million toa~es of potential ore resources, grading on average more than,50 per cent Fe.

(v) sanje-Pamba-Nampundwe (lAke Superior type). Three adJoining areas some 50 kID
west of Lu~a with seve'ral million tonnes of potential ore grading 50-60 per cent Fe and
a high phosphorus content.

(vi) 1f~j;~(l)l2Sllashikaula(Bilbao type). 115 kIn west of Lusaka. 15 million tonnes
ore reserves grading 0n average 58 per cent Fe and 0.4 per cent P.

(vii)
estimate

~~~la-Sopkw~ (lake Superior type) 135 kill' west of Lusaka, potential resources
50 million tonnes grading more than 60 !?er ..cent. Fe.

(viii) lYlutumbwA (lake S'.lp ,ri,-,r), 1(;5 km north-west of Lusaka. and 50 kID north-west of
lYlumbwao p('tClj'~J,cc:, rescurces 50 million tonnes grading 40-60 per cent Fe.

(ix) Chibote (lake Superior), near Mansa a.nd 360 kID north-east of Ndola. Ore-fonning
• mineral llaema-tite, Potential resources 50 million tonnes grading OIl average 50 per cent Fe

and 1 per cent rm.

112/ D, Williams, ~P. cit.

1201 "In Af:rica: Tanzania", Engineering and biniLg Journal, vol. 175. No.5, l'lay 1974.

1211 ''United Republic of Tanzania: Chinese loan for Olining", African Research Bulletin
'01, 11, No.3, 30 April 1974, p. 3078.

mJ M.E,Woakesi Iron Ore-type Oocurrences in zambia (zambian Geological Survey, 1974)
~published report.
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The choice of one deposit for exploitation from among those listed "ill depend on
transport costs, location of the other raw materials necessary in iron- and steel-making,
availability of a method cf processing the ore so as to meet market requirements, and
general political developm~llt objectives. Detailed studies are already in progress on
the Chisasa iron-ore deposits. '

6. SOUTH AFRICA

South Africa is generously endo,led with iron-ore resources of various types. 11l/
The 'p;"illcipa1 dopcsi ts are:

(i) High-grade hacmatitc deposits of the'~ostmasburgand Thabazimbi Districts
(lake Superior type) with grades averaging 60 per cent Fe. Ore reserves are estimated at
4,300 million tonnes. The principal mines operating in the belt are Shishen, llianganorc
and Thabazimbi.

(ii) Low"';grade deposits in the Pretoria Series' of the Transvaal System - Lata
Pre..cambrian (m~lette type), are reserves are estimated at 6 billion tonnes
grading 40-55 per cent Fe, 19-22 per cent Si02, 0~12~.29 per cent P, 0.01-0.04 per cent S.

(iii) Titaniferous magnetite deposits (Taberg type) of the Bushveld Igneous Complexi
these are sometimes vanadium-bearing. Ore reserves are estimated at 2,200 million tonnes
grading 42-60 per cent Fe.

'"

(iv) ~Iiscellaneous iron-ore deposits often of good grade but generally oocurring as
small scattered ore-bodies in both the Transvaal and Karroo Systems.

With 6,928 million 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.

(~) Exploitation of iron ore in South Africa

(i) Deoosits in th~ Postmasburg and Shishen area

a. Shishen Mine

Shishen Iron !'ine is located in the north-western Cape Province and began
production in 1953. The mine is operated by South African Iro~and Steel Corporation
(ISCOR). The mine initially supplied' theVanderbijl Vecor Steel Works but now also
produces for export, and especially for the Japanese market. Mining is by open-cast
methods. Annual producticn averages 8 million tonnes. ~

123/ R.A. Pelletier, OP. cit., PP. 104-109.
, .. ~~. -.' .

]JdJ/ "Shishen - 9.2 million tons per year by, 19801I~ South African l~inin!j and
Engineer~g Journal, 28 November 1969, p. 1225.,"

, I
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W.nganore Iron l"in8._,._ -.",&0. _

This mine, located about 30 km south of Shishen, is operated by Angl~erican

Corporation ar,d supplies ore to the Arncor Steel Horks at New Castle for the producti '0 ••

of fprrornangar.ese. !.lining is by open-cast methods.

c.

,

Ths.baZJ.!llbi ~ron mj.ne/ located about 130 km north-west of Rustenburg, is the
oldest of the large iron mines in the Republic of South Africa. Also Olilled by the
South Afri-can Iron and Steel Corporation (ISCOR), it began production in 193J.. 12')/
Jhning is both by open-cast and by underground methods where the depth of overburden
is too great to be moved. Annual production averages 2 million tonnes of high-grade
ore of which two-thirds is railed to the Pretoria Steel Works' and the other one-thir0.
to the Vanderbijl Vecar Steel Works.

(ii) De~osit~ in the Pretoria Series

A number of. small mines are located in the Pretoria Series near the Pretoria Steel
WorkS. They supply a smalltonl1age of iron ore which is mixed with the Tha1:aziJnbi and
Sheshin ores in order to increase the silica content of the blast-furna.ee feed.

(iii) Dep~ts !£,ithin the Bushveld Igneous Complex

Towards the top of the 11ain Zone of the Bushveld Igneous Complex, stratified
magnetite mineralization cccurs and the magnetite accumulations are occasionally large
enough to bo economically exploitable.

The ore is medium to high grade, 10-85 per cent Fe20 and 14-20 per cent Ti0
2

; at
Ilapoch Mine in RoosEenekal (see below) the magnetite are darries 1.4-1.9 per cent V

2
0

5
•

126/, 12,7/

a. Me.I? 0011 IiI iE.~

J1Japocll I~ine began production in 1968. The mine is owned by Highveld Steel and
Vanadiu"l r,,):'T''1:~,ti('n Ltd. (9.n .I.nglo-American subsidiary) which also operates an
integrate.l tron and steel and vanadium plant near Witbank. This plant uses the
!'l~poch :hne ore to produce finibhed steel and vanadiwCl pent oxide slag.

125/ "Low level bombing at Thabazimbi", p.outh. African I!iining and Engineering J,~l
28 November 1969, pp. 1199-1202.

126/ Mapoch mine's millionth ton of magnetite", South African ~lining, and Engineeri':f
Journa...1, 6 February 19101 po 255.

121/ "The mineral potential of the Bushveld Complex", Metal. Bulletin I-ionthly
Supplem~tt ~.pril 1978, pp. 69-71~
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Magnetite ore reserves at lIapoch Hine are estimated at more than 200 million
tonnes gradine as follows:

55-57 per cent
12-15 per CGllt

1.4-1.9 per cent
0.15-0.3 per cent

(iv) Iron-ore production in South Africa---.. ----""----_._-~

The Republic ,of South Africa, with an average annual production of 26.5 million
tonnes of iron-ore concentrates ranks ninth in world iron-ore production and could increase
its share easily if additional market outlets could be found. Annual iron-ore production
is shown in table 11.131 for the period 1968-1977.

(v) Produoti on of iron and st eel in South :Afrioa

The Republic of South Africa is the leading-producer of iron 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 detail
of annual production over the 1968-1977 period.

As \"ill 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 propo~tion 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 111.9. It will be seen that in 1968 the value of South Afri~

iron-ore exports was $US 26.1 million but in 1976 had'reached $US 38.4 million an increasl
of 47 per cent. Between 1968 and 1972, the period for which data are available, total
tonnage exported e:h.llressed as percentage of production declined, showing that South Afri~

iron-ore production ~as being increasingly used domestically in iron- and steel-making.
As noted earlier, much of the iron and steel produced is e:h.llorted,as shown in table IV.5
and IV. 6.

7. THE ROLE OF DEVELCPIIIG £"RI8AK I)OUNTRIES IN HORlJl IRON-QRE RESERVES

Before any assessment is made of the role of developing African countries in world
iron-ore reserves, consideration should be given to the following:

(i) The term "resources", as defined by 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/ MineralReso\Mrces Perspective 1975. Professional Paper 940 (US Geological
Survey, 1976), Pl'. 2-6. -

"'1
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(ii) The term "reserve,," i.s defined as a concentration of naturally occurring solid,
liquid or gaseous materials in or on the earth's crust in 'such form that they can be
technically, economically and legally extracted at the time of determination;

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

(iv) It should also be noted that, with the· exception of Algeria, Egypt, Tunisia,
Rhodesia and the Republic of South Africa, none of the other African countries at present
possess a domestic iron and steel industr,y based on primary are;

(v) The exploit~tion of iron ,are in all African countries, except Egypt, Rhodesia
and the Republic of South Africa, was started primarily to supply iron ore to overseas
consumers, the iron-ore resources being favourably located with respect to world shipping
lanes, so·that overland transportation costs are non-existent or minimal;

(vi) It follows from (ii) and (v) 'j'bove that only those" iron-ore resources favourably
located for purposes of export, and/or those not so located but currently being exploited
for domestic use ~ch as those in Rhodeaia, and/or those for which plans for exploitation
exist, as in Lib~ and Algeria - countries where large amounts of capital are available ­
strictly qualify as rese'Mres according +'0 the definition given in (ii) above;

(vii) ~loreover, some of the iron-ore deposits, although favourably located for
exploitation for export, remain unexploited because of lack of capital and technology. J1.2,
The huge Nimba iron-ore',deJ!Qsits in. Guinea and the Nolugisi Range deposits in Liberia are
a case in point. Those with both cil-pital and technological knoW-how, who happen to be
the steel-makers in the developed countries, are reluctant to invest in nel; project",.
partly because of over-capacity in world iron-ore production,and partly also, in the case
of Guinea, because of doubts as to the advisability of foreign investment in tl>at country.
Strictly speaking, therefore, the iron-ore resources at Nimba in Guinea and at Wolugisi in
Liberia are not reserves as defined in (ii) at,eve;

(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 i:eS0Ui"C€ in questio:l is oonsidered to be a reserve. It is als',
assumed that the country in which the resource occurs may, in the not too distant future,
exploit that resource for its own economic benefit;

(ix) Another factor to bear in mind here is that, 'in developing African countries,
estimates 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 this, no attempt has been made to
compare resources.

~ L. Lauren, Planned Developments of New Ores or Expansions of Existing Ones - Hal;
Materials for Iron and Steel in Africa, Present Utilization and Potential for Further
Development (United Nations Economic Commission for Africa, 1976), unpublished report,
pp. 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 approximateo

In Africa, the Republic of South Africa leads in iron-ore reserves, >lith 6,92.8 millim
tonnes Fe content, rGpresenting 34.3 per oent 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 Jamahhi.y.,. 3,514 (12.5 pDr cent), Lib~r> 2,055 (10 0 2 per cent),
Algeria 1,848 (9.2 per cent), Guinea 1,394 (6.9 per cent), Angola ,1,218 (6.0 per cent),
Ghana 620 C3~1 per cent), Sierra Leone 537 (2.7 per cent), Gabon 520 (2.6 per cent) and
Ivory Coast 448 (2.2 per cent) (see table 1.38). '

\{hen the iron-ore reserves of the developing African sUbregions are considered, it
will be seen that, in decreasing order (in millions of tonnes Fe content and percentage of
total African reserves), the We$t Africa subregion comes first with 6,282 (3l~2 per c~~t),

.followed by North Africa 4,638 (23.0 per cent), Central Africa 1,826 (9.0 per cent), '
;ina.' Th~t and Southern Africa 497 (2.5 per cent).

In relation'to world iron-ore reserves, the Republic of South Africa holds a 6 0 0 per
cent share and ranks fifth; the Libyan Arab Jamahiriya has a 2.1 per centsharea~d ranks
tenth; Liberia has a 1.8 per cent share and ranks t1<elfth.; Algeria has a 1.6 per cent'shar
and ranks thirteenth; Guinea has a 1,2 per cent share and ranks fifteenth; Angola ha3 a
'1;0 per cent share and ranks sixteenth. Ghana, Sierra Leone, Gabon and the Ivory Coast
have each about a 0 0 5 per cent share of world reserves, or slightly less. The' re:nainin,~

African countries IIi th iron-oi-e reserves ea.eh r..ave less than a 0.25 per cent share of
world iron~re reserves.

Developing African countries have a total of 13,250 million tonnes Fe content iron­
ore reserves, equivalent to an 11 per cent share of world irofr~ore rcserves~ Africa as a
whole has iron--ore reserves amounting to 20,175 million tonnes Fe content, ""presenting
17 per cent of lJOrld iron-ore reserves.

Table [.39 ShO.'8 that "edded iron-ore resources po'ec!ominate, as else>lhere in -the
tTorld; in Africa, they account fur about 90 per cent of all the known reserves. Of thes8,
about 49 per cent are of the bedded Pre-eambrian Lake Superior type, except in the North
4frica subregion, where palaeozoic and post-palaeozoic minette types account for ~bout

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

, " I
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8. THE ROLE OF COUlJTRIES OTHER THAN THOSE OF AFRICA IN IRON-0RE RESERVES

As shown J.n ta'uIe 1,38, the lJSSR ranks first in the ',forld with 31.000 million tonnes
Fe content, accounting for 27 per cent of world iron-ore reserves. 1JQ/ It is followed in
dascending order (in millions of tonnes Fe content, percentage and world ranking) by BraZl'
16,000 (14.0 per cent. second); Canada 11,700 (10.0 per cent, third); Australia 10,000
(8.6 per ce"t, fourth);' US:, 4,000 (3,4 per cent, seventh); People's Republic of China
3,100 (2,7 ~er cent, eighth); France 2,700 (2.3 per cent, ninth); Sweden 2,200 (1.9 per
cent, eleventh); o.ndVenezuela 1,400 (1.2 per cent, fourteenth).

9. PRIllUUCTIOH AND USE OF IRON ems IN AFRICA AND THE REST OF THE \-IORLD

(.!D Iron-ore production in Africa

Althcugh 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 productior.
figures for the year 1975 given in table II.14. Of this 7 per cent share,furthermore,
78 per cent is produced in only three countries, namely Liberia (40 per cent), Mauritania
(16,per cent) and the Republic of South Africa (22 per cent). This 100' iron ore productior
on the African continent relative to the known iron-ore reserves, as already observed, is
due mainly to the small, and for the majority of African countries, complete absence of
local consumption of iron ore in raw form. In addition, the prohibitive cost of overlan~

transport and of shipping to overseas consumers renders exploitation of most African iron­
ore resources unprofitable at present. In this connexioll. it is signific.mt to'noti3 that!
with the exception of Rhodesia, the other African iron-ore producing countries have direct
access to the sea. Because of their favourable geographical location, 8l)d becaus'eof the
development of large bulk carriers, these countries ?ave been able to exploit their iron­
ore resources for export in rao, form at a profit. Rhodesia, although land-lOCked, produc!
iron ore mainly for its domestic iron and steel in~ustry.

(E) Non-African iron-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 11.14). It is followed, in descending
order, by Australia 12.0 per cent, Brazil 11.5 per cent, USA 9.7 per cent, China 6,4 per
cent, Canada 5.4 per cent, India 5.1 per cent, Sweden 3,9 per cent, Vene~ela 3.03 per ce
[crance 30 02 per cent, Liberia 2.7 pe~ cent, the Re'public of South Africa 1,5 per cent and
cmuritania 1.1 per cent~ These are followed by Spain, the Democratic People's RepUblic 0

Korea and Mexico, each IUth slightly less than 1 per cent of I-.Jr;Ld production,' The other
producers each aCCount, for much less'than 0.5 per cent of world production. ~~' is
significant that the developing countries as a \4hole have about a 35 per cent

"Mineral facts and problem~, US Bureau of Mines Bulletin No, 667, 1975,
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Bharc of ',mrld iron-ore production. "hile the USSR by itself has n 25 per cent share,
the remaining developed countries (of "hich the majority beh,ng to the Hestern Block)
account for only 40' per cent of ,',orld iron-ore production. They thus depend on imported
iron ore for their domestic iron and ste8l industries, and especially on iron ore from,
the developing countr:'e,s ~ug",.,ter "Iith a fev, de';010ped countries, namely the Republic of
South Afr,ica. Australia a"d C~r::J,:l:,. This state of affairs is particularly important
when world pig-iron and ferroallby production are bonsidered. As will be seen from
table n ,Sf countries nnd especially those of the' clest which have no or insignificant iron­
ore production are major p~o~uce~s of pig-iron and feroalloys. These countries therefore
deper.d on impor'ted ore," For instance, the Uni.ted 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~ere respectively '17 per
cent, 93 per cent and 99 per cent. l~, ~ These countries are among the few where
iron and steel production began many yean' ago.

In each of these countries demand for'iron ore has tended to outstrip 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 technology:- ofte~ with consumerparticipstion Dr f~nanceLIsee Sections

3(5:), 3~), 3([), 3(!0 ''!X1d4(~. '

(£) Iron and steel production in Afri~

Southern Rhodesia, the RepUblic of South Africa and all the ~orth African countries
(excluding the Libyan Arab Jamahiriya and the Sudan) are the only countries in Africa
with a domestic iron and sieel industry based on primary iron Ore. The African share of
world iron and steel production is therefore very eelal1. Thu8 1 although Afrioa had a
7 per oent share of world iron-ore production in 1975 (table 11.14), its share in the
processing of ore to iron lfaS only 1.5 per cent of the world total (see tabla IV,.B). Thif
is because most of the inn 'Jl'C produced en the continent' is eJtPorted to' ove~'seas' consumeI' "
raw form~

131/ "Iron ore: ohanging mir', r~ning Jo¥rnal, vol. 792, No. 7495, 13 April 1979,
pp. 281-283.

1',2/ "Steel mdustry evolution" I !,Iipmg ~ournal, VOL. 29"i \io., 7496, ,,0 April 1979~
pp. 288-297.



•

s/m. 14/MW • 80/3. ]
Page 53

(Q) Non-African iron and steel producing c~ntries

Table IV.8 shows world pig-iron and ferroalloy production, with each ocuntry's and
each subregion's production expressed as a percentage of ,;orld production; in the case of
African countrics 1 each country's procluction is also expressed as a percentage of Africc.n
production. The positions of all tlill countries relative to one another have remained
practic2.11y unchanged from 1975 to the present time. It will be SGen further that Eastern
Europe with about 28 per cent of world pig-iron and ferroalloy production, rallies first.
It is followed in descending order by !\siu, ,;ith about 27 per cent, Western Europe 22 peT
cent, and North l\merica 18 per cent, while Oceania (represented by Australia alone) and
Africa each account for about 1.5 per cent. The eleven largest pig-iron and ferroalloys
producers are in descending order, the USSR with about 21 per cent of world kproduction,
followed b,y 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,
Czechoslovaleia ~ld Cauda 1.9 per cent each, and Belgium 1.8 per cent.

Among the developing countries, Brazil and India are expected to increase their
share in the transformation of iron ore into iron and steel because they possess in
abundance the essential raw materials needed in steel~eing, such as iron are and manganc
Countries such as the Republic of Korea and Saudi Arabia, which depend largely on importee
raw materials, "~ll also increase their share of iron and steel production as their rrteel
requirements expand. The erosion of marleets for steel producta 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 problemsforthe
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 purpose. A case in point is the Nador Iron and Stes:" project in Morocco, which
I;aS delayed for two years b,y the World Bank. ill! 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 encl export fin=cing that assists any industry ,)here there is
uorld-wide over-capacity. ];34/ Their to.rget, of course, was prospective Third \,orld Steel
producers. Together with all these fil.allcial difficulties, developing countries have als
to face big-poI<er politics as the competition for raw materials incroases.

W "Iron ore: C~lging mix", pp. 281-283.

~ "Steel: A third Horld surge", NelfSl'welc, vol. XCIV, No. 18,29 October 1979,
pp. 44-45.
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"able 1.21: Iron-ore re~~_i!,_Anz..ol":.

-----_._-,~--"._.__ ..
fE}mistry of reserves £l'.centage) Resources (millions of tonnes)

Remarks
l:IeQ,sureu ivleasured1 Fe Potential Total Annual

and indicated content resources resources production
indicated <1nd (in tonnea)

Rc:serves------_ .._._-_._-----------
pSSi0

2
Fe

Principal
mineral

ore

Type
of

NC['.r8st

significc.nt
loc:rt::l,on

other lle2.sured
significe.nt
components

inferred------~""'---------- .

Re"gion/
district
deposit

"--~.,---_.....--- _.-_---------

Dala Tando \TiJ l;_~ LDJce Haematite 32
(Cassala-Quitungo) SL:.12.zD..r Superior

1\IiB~ssu L,w,n,la Taberg !'!fagnetite 56-60

Cassala-Quitungo Vilk r.[laberg lfagnetite 35
Salazar

1 000 320 1 000

7 0.01 0.1 Ti0 2 5 10
,

100

44 0.03 0.06 Ti02 O.L] 72 25 100 172

3.5 0.01 0.05 10 6 10 320 000 Closed 1967!68
(1966)

J'uima.

Jhilesso

~eixera da
Silva

~assinga

Jassinga

lada Fandeira

'ota1

Ho·,c.,-Li cboa N~'-;3E'iva Magnetite 60
not
class;.fied

V~:.lJ.(.l" LD..k:e Haematite High
S2.1itr-:G..r C' •.....uper~or
VilLe Lc1::e HaellUtite High
S~tJ ......~:J,:I' Superio.r

Il.)S3:-'r::p,.,] (' S i:J ...,icG Haematite 61
Superior

Ii;) f:, :-~ ·:.:r::~::;ie s Talc? Haematite L].o
~"i:perior

M,-l:J :J:"'.~11-3do s 'l>})Qrg Magnetite ?
,-~.,-~-~-

? ?

? ?

0.1 100 61

2000 800

? ?
-

3 192 1 218

?

?

?

?

?

100

2 000

?

3 292

5 000000
(1975)

Producti?n
ip.t~pj;ed

1975 by
Civil War

! 12.10 I.:...~: Iron or::; .:.":. ')"):':-(;'.~S i.n t.he ConRD
_,,~, ",-"''''''r.·, __ ..... ~ .........~~.__~&_.__._._

Chemist!Y of reserves (percent~R~E~~~es._(~m~~~·l~l~~~·o~n~s~o~f~t~o~n~n~e~s~)~ ~ ~__~ _

Reserves

.cegion!
:.istrict
'.eposit

N2'''lT.'Cst

s~·w~:5,",:j.can:\i

10cc.d-; ion

Type
of
ore

Principal
mineral 1"e Si0

2
S P

--... --------
other Measured Measured
significant 'and indicated
components indicated Gnd

inf"erred

Fe
content

PO.tential
resources

Total ,~ual

resourcos production
(in tonne)

Remarks

- ---_.---------------------.---------------------
,'1.n:LG,'1

: 'ayoko

iaycko

Dr.. l.: ;':i..e:

Doli.sie

Dolj_sj.(~

Le.'-

Superior

lsalce
Superior

!-0kc

SUl)srior

--
H(.v.:Jnntite !;3 20
magnetite

Haematite 56 8.8
mngnotite

Haematite 35-45 25-45
hagnetite

A1
2

0
3

2.05

!';( J

30

,: "

17

776

II II \

30

776

,

---------_._-~- . ._--------~-------_._------------------

~2.i.aL_ __"_.,, .,>'__ "'_"_'__'_'__ .J-.2.,o 60 n6_~_ .2.Q.6 .__ .. __~
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Table I.23:.- -- Iron ore re source s in Gabon---_._-_...... .-._-....•.~ .....

--..,.....-----"-----~----------- -' .._._._---~ .

••_ •. ~. ..<!..l!£Lni Gt T",l 2.L!::'.83!Y..0!. JJ).o.r.c.ep.tP:fi.8) .E".s.clUrS".~ .(}ll.i.l.l.:i..o.n..s._o.L~e.::.L _
Reservos---....._---_ .........- ......_... "--------- .... '." -~~-. -'.

-------_._---- -----~._----~----_._------_..-~-_.---

Region/
district
deposit

Nearest
significant
location

Type
of

ore

Princip...;.l
mineral

Fe Si0
2

S p DthJr
signific[-..l1t

components

I·IRo.surcd I:Ieo.,sure0. I,Tee.sured Fe
Gnu indic~t~d content

indi co.·~GO: and
inferred.

Potential Total .\nnual
ro source s resources production

(tonnes)
Remarks

Batoala l1In.kokou Lalce
Superior

Haen1C.tito
goethite
magnetite

66 2.9 99 117 77 117 Production
possible
in 1983

Belinga

Boka-Bo!ro

~linkeb6

Mebaga

Makokou

llekambo

Uakokou

Mitzic

Lake
SUperior

Lake
Superior

Lake
Superior

Lake
Superior

Ho.ematite 64 2.2 0.12 A120
3

2.5 516 516 566 362 566
goethite
magnetite

---
Haematito 62 3.5 0.1 194 120 194
goethite
lJlD.gnetite

Haematitc 64 3 0.1 60 60 38 60
goethite
magnetite
- .

Haematite 60 4 15 15
goethite
magnetite

.....---------
100 100

50 50

114 114

Production
possible
in 1983

Production
possible
in 1983

•

')37 597 219 1 216
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'lIable T:,28: Iron 0::'8 r3E~")U"'.'~8G ir. ~'.'::=t.d.ag'asca:t·- ._----,--''"''~-.,._... -.....~'"..,-~_._-,-

--._---'----,._-------------------------------------------...,......,.---------------
. -.;Gh:::;e::;m;::J.:::'s::.t:.:ry~..:o:;f'_'r.:: serve s (percent[1g~_3;..s_o_u;..r_c_e_s_'(~m_i;..l_l_i_o_n_s__'O;..f_t;..'o"'==o::s=..)'- _

Reservos
---'--~:': ---_.

.-.~.,_._-_._. __.'--~._----~_.~._--- --------------,
J0~~~j~~ O~~

Other Measured
significant
compoj,10nts

Regi0ll!
distr5_et
deposH

f'l.:.YJh~,,"':0~T..,.jUl8J.:1my

Ft~<-lrc:;:c',t

r: G·l:.-,-i~c.!1t

tb:...,r,-:1l1gc,

'r~T~g

C'_

?i.::- ~.':~~h;·_".J.

L. tcn-j-l;ic

I>:r, i-.1ciPt-l.l
rnJ,ncro..l

GOGthite
1l;.0.nD.:~;ite

Fe

46

SiD
2

0.7

S

0.3

p

001 ill 0
IU2 3
Cr
Ti

12
0,2
0.8
1.7

II'Ieasurdd
nm.

indionted

i·!ea,sured I

indioated
ana

inferred

Fe
content

Potential Total Average
resources resources annual Remarks

production
(tonnes)

~--

38 38

j3e~=iso~)(1 __ ·11'::,." 1:'.r0.-.> ~,iQ;g·'J.it:·n.J'a Eagnetito AO 0.3 0.2 fO 70
::'l~Lc;·J,

8

105

300
30

8

105

300
30

J.1535

25

+60
24

~.",.;

~r,f'or)or

.IJ:J}((;~

J,,:, 1::0:"; ,,~.C;

Goethite
h,-,2t'\1at:Lte

J\fugnetitc
haematite
:fu"netite

8l.~<~C' .......:.0r haema::t~:L~'t~e~ _

L;.'.:tC:::'-"l.:.-tj.c

.:.ic 8:!.(~"~.2.!..

TL:..12n£l..7'·~. ,.-'8

J3rjt:j ,~kzr

.~~~ ,·:'8b·~r;:::.

50aln1n

lletbk-s

Fasintsara

;,laro-r-angata-

, .~l:2:!:,loa..;na,-n,-- _

'rotal 551 551_..----"-'._-~-----------, ...._----_..•

r;~§-I?L~ I.J12~ Iron O ......,~ . ":;:<'",' -,':..', I\'b'.c'-')C._...."',. ~ ..~ ,- -=-- _.. -'"~..'.~'~ ~~

<-----------,-_._-- _._------- "." -_.._--,----------------,
Chemistry of reserves (pGrcentage) Resources (millions of tonnes)---------------- ---_._-_._.--~-----.:._------------------

Reserves .=-.......".."._.~._.:~...~~....a,..::llCr_= .,._.....--,-------

. --,---------,-_.-- -, ...._,---,,---------------------

--------_._----------_._--._--------
rota1

':;:'_E'.f:' 8ified

60

11

78

309

60

11

70

261

Potential Total Average
rG.sources resources annual Rell'3rks

production
(tonnes)

20

120 132

,- ,

50 8

3.8

26,5

13

Fe'
content

48

8

12

20

Measured,
indioated

and
inf8rred

•

8

6

27

12

Measured
and

indicated

~

6

8

12

Other - Heasured
significant
compon·.:;nts

C,-Ll; '-'''' .....
IlgO lot:
"'120

3
0.5

Ti 25
lIgO 0.1
"l203 007
Ti 0.6
Vc. 0.6

ps

0,1

27

0.01 L1
2
0 1.3

Ti 3 1,5
0.02 llgO 2.5

"I 0 5.2
Ti

2
323 • 9

Vc. 0.6

0.02 0.05 t~ 2 0 5
1.12°3 5
Ti 24
Va, 0.5
Ti 22

,-------'---------

24

1

Si0
2

0.1

0.2

0.8

50

52

67

~6

48

Fe

48

P:."~~ncipal

IT:iJ.1G:t,'al

:k..ematite
r13gnetite
ilTllenito

Ha.ematito
magnetite

ilmenite

lIao,ua,tite
'.1agnetite
ilmenite

:,I2.gr.ehte

'.
,:.y.~.

',"'·"'3]:\3-

f.. '2_~e :r'~':

.Dc ('.cL::r:" l"'1J.gnc:-t.ite
'.1lJ1;

!.L ;:,"j8 ~'.~[

1:0, ~I2.C;l<J..+.i-to

mL~gnetite

ilmenite

1:-,-~11E;"':E

1.::..,"·,",3
.. <'::.. \'U": ;·~:.:';:,J.~,t

~-,~)(;,-:, ~'~

lIe ~~}

lioc;:r,mbtque

1" -,.... _.I.
, ....._ .J

TO'GG

!"f,s·; 8

Te-bc

:ro-te'.tl.t..D.ll:~ i ~iSEa.

Jar"apa

nxiziga

j\~asSDInba

nua~"1de

;-lach8chla

Regio4
c.i at~:. .,.~

:leposit

- --- ... ",---,.•.,--~. •·----I~ ..'= - ,__. ,__.._., .~_,~ ....__ -------_._-----------_...."--_.-.-.... ------.. ._------_.-
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Table 1.30: tron ore resources in Namibia

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

li:.eserves
Region/ Nearest 'Iype other I'r;easured Measured l"1easured,
district significant of Principal F'e SiC'2 0 D significant and inclicat€d Fe Potential ~'otal Average annual,-, ,
deposit location ore mineral components indicate(~ and cont€nt r€;sources resources production Remarks •

inf€rred (tonnes)

Windhoek leiindhoek Lake llaemati te 40-50 300 135 300
Superior magnetite

Kaokoveld Kaoko Lake haematite 40 100 100
Superior magnetite

Kaokoveld Kaoko Lake Haemati te 40 1 000 1000
Superior magnetite

Kalkafeld Kalkafeld Bilbao 1!!agnetite 30-50 10 10

Okorusu Kalkafeld Taberg Magnetite 40 40 40

Total: 450 135 +1 000 1 450

Table 1031: Iron ore resources in Somalia

Chemistry of reserves (percentabe) Resources (millions of tor~es)

deserves

. RBgion/
district
deposit

BurDur

Daimir

Total:

Nearest
significant
location

Mogadishu

Mogadishu

}

Type
of
ore

Bedded ­
not

classified

Bedded­
not

classified

Principal
mineral

liaemati te

Fe

39

30

SiJ
2

s p
Other
significant
com~onents

~'leasured i'lleasurE:-'"l
and

indicated

Me.:1.sured,
inJ,icated

and
inf€rred.

Fe
content

IJotential
resources

120

50

170

l'otal
resourCes

120

50

170

Average annual
production

(tonnes)
Remarks
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Table 1. 32: fran ore resources in Southc:~ Rhod~~ja

Cf!,el]list~y of reser:!..£.s B.e?.£!d.~_-Cl,~,.J.il!...1!:~~ ~.ions of ~~C!...nnes)
(pe!'eentage)

~
1:

-o~j
clI;s8
(!) ~~
I\) •
lW H .....

k,r.era.:]. Rei ;irks
annual
praGue -L t i on

4

40

200

134

3 678

3 300

Teta:;'
resources

---------- ------,

3 300

3 300

Po"-,nr.tial
resources

24

84

:,.6

118

40

4

200

378

134

Measured, Fe
indica~ed co~ten~

and
infe:'red

---------

-------_.,

Res~£y"£~.

:r.leasl1'C'eJ. Measured
and

indi catelc: L··1i_fi,....,,'~+.- ~~-'-~ 'J

C~~le:;:, _

cO:JpOnent3

e'O S puJ, --2 - ',-

----_._------------,---------_._----------

TJpe of Prinei pal Fe
ore mineral

Nearest
s1gnifieont
location

Region/
distrid
dcposit

'._--
Que Que Sal~abury ',ake Haematite 59 10

Juperior

Buehwa Shabani Lake Haemati te 63
~uperior

~Ianesi Range Lake Haematite 40
Superior

Black Mamba Gateoma Lake Haemati te 60
ani Yank Superior

l'Iyuni Lake lia~matite 55-66
Superior

Chikurubi Gwelo lake
Snperior

Nongula and Lake Magnetite 50-60
Ilianyoka Superior

Dorowa and Residual Magnetite
3hawa carbonate

._._"
Total



Table 1.33: 7.ron ore resources in Sl;"8.,-j.' "lnl!.

----- -'- _._..

f.ll.£~i.l,,·:;r:y C?L.2.::"I~rv~_~i £(..::.£~:s:"~s-l:U.~,_.E~i. '1 i.o~_'?L!E~~~)
(l)crcr:nt?'Ge)

""~M

&;§C'5-
<Droz

>< \'I\J • ....l

~H.L·,

~:.:j

~
.J

I:l~

1-'

_ ~c_C~c~_r J:: ,'2g~'.:!~ '.§_~ '.~_~"'" __'" .r • •• _. _

-_. ------

leg; ron/
ii s~~; :'i c t
lep, si t

Nearlst
,'ig'c .ficant
: ' C[ ;ion

.._--

)8

(,f
p~ '1' ~ •

(,1;'. y~,"~

- • QFc'-;:_ ~ I ..... P Other I'I;e'?~;:r.::--

si t;'1i fi caY'~t

COL':poE2nt G

HOES'11'

and
indica"t

;~~::'~~"rec.~ Fe
ir,::i.c,=-J~(:'~ co"'!.~el1i:.

2.~1d

inferred

PotenJc:ie,l rpo'~3,l Avol' !'c
res')u!'c,,-,S ::',?SOUTCe3 cS::c.n1.:'

prod l~ I

tic l--_._-----

?f;.TI&l .

igwU1ya

',iege

laloma

jllorb'~s Reef

Total

Mbabane

Lake

',ake Haematite 45
Snperior magn"tite

I 1.I<:e Goethi te 40
S'lperior haemati te

L.ke Magnetite 30
~~"lperior

Siderite 38

~ln 0,4

Mn 006

50

55

75

6

186

22

22

23

2

69

4

90

6

100

•

50

145

75

6

276

Prod uch
ceased 1
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Ta:Q].e I_.~R, The role 2.Ll~veJ.op~.€..-:t1frifj~~~!:::~_~:~.f2..d.:~~J1er..... ~.?,}-:r:b"':"i~s i~~~~~.J·':"~.£.-:-2.!'_~_T.;;.s_?::;~5 e,~-'Pr~13~~j~0-,
p.~2_f!.~nta~,=-_~;',:' l\_f:ic0.-~~I~J22-:~~d ~~:.£I1~:£!'_S]:S ..:_~~~~

>-() P r1
P' ::s .........,

CIt: :-J ,-
~ (D "'-1

",x
co ,-I ";.

-',

Subregion/
cQu!ltry

~ron ore resources
R s c r v f: s T:J''t: ~. ::(...::OU1''0']::''

Fc ::~i"i'--------"'- -Arr".l~c::,------~ -----·\\;(jl'_'.cr-· - ~- j)o-tC~&. -:al l"3S0l:.:..~ces F'G content
(millions of tonnes) Pe!'ce:~g8~ nark Per;ffiltag-;-' I-.-=ink (ivI:i.l~iollS of to:'lo.'1es) Fe (milLj_~ns \:f tOTIr:.8C;

(per'cen-cagc)- _ ..__. -,.0._-------- --._.._. __.. ._._,.__._._ ,--------.----------.-----. ---------------...

~

~

9016 4 1·58 13 1 000
0090 0.15 Ur, ~tim"_ted

12.46 2 2.15 10 V£ .- large
Un -~timAted

0.28 0.05 231
0.08 0.01 Unl"Gtimated

Vel7f large
0.11 0.02 64

---
22·99 3·97

-----

North Africa

Algeria '.-. ~.. J. 848
:E:gypt 181
Libyan Arab 2 514Jamahiriya

Morocco 56
Sudan 16

Tunisia 23
-

Total North Africa _~ 538
---_•.

'vJ est Africa
Benin
Ghana 620

Guinea :i. 394

Ivory Coast 448
Liberia 2 055
Mali
Mauritania 360
Niger
Nigeria 234
Senegal 420
Sierra Leone 537

Togo 218

3.07 7 0·53

6·91 5 1.19

2.22 10 0-38
10.18 3 1.76

1. 78 12 0-31

1.16 13 0.20
2.08 11 0·36
2.66 8 0.46

1.0 4 15 0.19

17

15

20
12

18

290
Un" s timat ed

Very large
Unestimated

Very large
761

+5 000
70

+2 000
680

+ 200
+ 600

Unestimated
substantial
Unestimated
small

40-57

35--52
37-60

26-60

50-58
25-40

25-55

25-48
33-54
52-63
37-64
42-49
32
40-60
41-54

25-40



•

'r'otal resources
Fe content
(millions of tonnes)

s

The role of devcloP~Africancountries and ctt,~r countries in world iron ore reserves expressed
as a per~~ntag~ of Africa and world iron ore ~eserves (continued)

11:;,:,n ere resources-.,----------- -.......:.:......:...::.::....-----------~~-
lii '<e 'S <e rye

r::-~cm.~ern-----'--Arr.:..ca worJ',-l Pot.en.tj.al resources
\nnlllons )Of ' Pprcentage of Rank Perce~ Rank - lli11hon tcnne Fe

tonnes (percentage)
-,---------

Suo:cegJ. on/
Cou:1tr;{

Table 1. "\5:

Upper Vclta
vJ~_iern ~~ahara

58
54,

Total ~est nt-rICa 6 286 31.10 5·38

Central Africa
Angola

Gabon
United Republic of

Cameroon
Central African

Ilepublic

1 218

520

6.04

2·58

6

9

1.04

0.44

16

19

Unestimated
very large

+ 279

150

Unestimated
very -large

25-50

46-60

38

Chad
Congo
ZaiI'€

60
28

OdD
0.14

0.05
0.02

small
776

+5 100
35-56
45-65

Tot~l Central Africa 1 826 9.06 1·55

East and Southern i'cfrica
Botswana
1thicpia
Kenya

Limi ted
24
32

30-33
7-36 "l

-----~.
f-'..
'-:;::
~

"tl 5' .
~ '" go
('[) (.) ' ....

" WN •
\OHI---J



The role of developing African countriEs and ether countries in world iron ore reserves expressed
as a percentage of Africa an.} world iron ore reserves (continued(

Table 1. 38:

SUbregion/
country

Fe content
(millions of tonnes)

Ircn or8 resources

Res e r v e
Africa

~ercentage Rank

s
horld

...{~.erc entage Rank
Potential resources
'Million tonne

S' '"1'1J "--
~ ::s 0
Q CD '.

>-:
"" f-'OH+.>

"--
~:

st
•oc
0
~

",,'

Total resour&!"
Fe Fe cont ent
(percentage) (millions of

tonnes)

Madagascar
Mozambique
Namibia
Somalia
Southern Rhodesia
Swaz:'<j ,nd
United Republis
of Tanzania
Uganda
Zambia

Tot al Last & Sout;,ern
Africa

Total Developing Afrio~

Republic cf 30uth Afrioa

Total Africa

27
135

226
69

25

15
-

497

13 247
---
6 928
-

20 175

0.13
0.67

1.12
0·34
0.12

0.07

2.45

65·60

34-34

14

1

251
0.02 261
0.11 +1 000

110
0.19 3 300
0.06 96
0.02 76

98
0.01 280

o.d +5 588

11-31 ?
-

5094 5 Very large

11·25 Very large

•

25-46
48-50
25-40
30-39
40
38-40

30

60-78
35-60

25-40



Table 1038: Therol. of developing African countries.andother oountries in world iroh are reserves expressed
as a percentage of Africa and ~orld iron ore· reserves

Iron ore resources

Reserves

Subregion/
country

Fe content
(mi Uions of"

tcnnes)

Africa
Percentage Rank

.. World
Percentage Rank

Potential resources
(millicns of tonnes)

'['otal resources
Fe conte.nt
(millions of tonnes)

Nortt America
'tT...iA
Canada
Other

Total North America

:) 000
U 700

400

16 100

. 3.43 7 14 0')0
(Fe content~

·10.02 3 17 300 (Fe content
0·34 200 (Fe content

-
13·79 31 500 (Fe content)

18 000 (Fe content)
29 000 (Fe content)

600 (Fe content).

47 600 (Fe content)

£louth-llJfienca'

Brazil
Venez;uela
Othe!.;,:.

16 600
1 400
1 400

14·22
1.20
1.20

2
14

12400
2 500

16 700

(Fe
(Fe
(Fe

content~
content
content

29 000
3 900

18 100

Total" South America· 19 400 16.62 31 600 (Fe content) 15 00

""'-
R
..,..,.
'­",.
~.

CFie'~i'
Il'lf'o
'" '" '-><'-'"'-"' ..... H..,



developing African countries and other countries in world iron ore reserves expresse~

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

Iron ore resources

ReB e r v e s

Potential resources
(millions of tonnes)

"tl~t.
~ g~

:< •
1:0H~

~•
g'
'­'-'-
•....

51 000
3 600
3 000
5 OCO

Total resources
Fe content
(millions. of tonnes

!Fe cont entIFe content
Fe content
Fe content

26 ~88
800

1 400

1
9

11

Rank

2~:j~
1.88
3· 08

World
Percentage

Africa
Percentage Rank

31 000
2 100
2 200
3 600

Fe content
(millions of

tonnes

The role of

Subregion/
country

Table 1038:

Europe
USSR
:f!'rance
Sweden

. Other

~'otal Europe 39 500 33.83 29 100 (Fe. content) 68 600

Asila

India
_Peoples Republic of China

Other

Total Asia

Oceania
Australia
Other

Total Oceania

WORLD TOTAL

6.200 5· 31
'3 100 2.66
2 000 1.7.1

11 300 9.68

10 000 8·57
200 C.l1

--
10 200 8·14

116 675 99·91

6
8

4

2 500 te content) 8 100
4 000 Fe content~ 1 1')0
1 000 Fe content 3 000

1 500 (Fe content) 18 800

10 000 ~Fe content ~ 20 000
800 Fe content 1 000

10 800 (Fe content) 21 000

Unestimated Unestimated

Source: Data on Africa derived from tables 1.1 to 1.31. Rest of world: Mineral facts and probles (resource estimate 1913),
.; USBM Bulletin No. 667, 1975.

•
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~_L:l2~ Iron· are reserves of Africa - Summation
millions of tonnes Fe content

___,,_,_ B E. D D E D MS3IVL R E. SID U A L

Co~ntr]/ Lake Michico- Vanette Other an,i not Sub- Magnit- Bi10ao Taberg Other and not 3ub- Laterite Other and not Sub- Total
subregion Superior pit en classified total naya classified total classified total reserves

Nort Lf/:.':t?2
Algeria 1 TIl 1 TIl '78 '78 1 849
Egypt 11 1'70 181 :81
LibY:l:~ _ J

Jama'lJri,J'- 2 514 2 514 2 514
• Morace" 32 32 24 24 56

Sude'.'l 16 16 16
Tuni sic.. 22 22 22
---~._""'._~---

• Total ;;orL 11 4 48'7 4 498 40 100 L'O 4 638
Afrl', c._ •.~--~- '~'- ,."

~--AI~·~0_:::'

Ghac,a 540 540 2 2 '78 78 620
Guinoa 1 ::.19 1 119 2'75 275 1 394
Ivo:-y c~C8'~ 448 448 448
Libo'ir .I. 255 800 2 055 2 055
Mauri tr.,,'.1'. 256 256 104 104 360
Nige:d,a. 234 234 234
Sene:;2J. 420 420 420
Sle:':', T ')).:c 166 3'71 53'7 53'7
Togo as 218 218--...~.~,.,._.,--•...~~--~
Total lJ~c;"; "

Arrie" 3 882 800 '774 371 5 827 104 2 1M 353 353 6 286
---~ ._"... ----- ...

Centre). ! {"~':i.('~.

A."1e:;c~, ····--..···1 181 1 181 31 6 37 1 218
Congo 60 60 60
Gabon 520 520 520
Zair~ 28 28 28-- '.- '""--~-,..,........ ...,.,.,.,.._-,.,.--

Total :~0:._-~:Y·eJ.

Afric:l 1 761 1 '761 28 31 6 65 1 826
--"'~"'-"""'--"-"-'<--.~--"-

~ .. :F_,t·~~" ..~'.'..:£
Mri~~

MozambiqllJ 27 2'7 .27
Nan{.~,~, 135 135 135
UnitcJ ~.:;~ .tbJ.ic

of Tam,-n.le. 25 25 25
Southe:.';, 226 226 226

RhoJ,c'.,ia
SwazU"nd 69 69 69
Zambia 6 6;' 9 15
-~"---~.'----~."""-'

Total ~._,~ ~ ~ u,.nJ

SOU~L".1 ; fri8a 436 436 9 52 61 497

Totai~:~loping
AfricCl. 6 090 800 5 261 371 12 522 40 241 85 6 372 353 353 11 635

RepubHc of
Sou+ll .·_·c· ~~ 2 8'74 2 820 5 694 1 234 1 234 6 928

Total hfric8 8 964 800 8 081 3'71 18 216 40 241 1 319 6 1 606 353 353 20 175



ANNEX II

Statistical Tables on Iron ore production in African coun~rieB.

Table 11.1; Annual production of iron ore in Algeria, 1968-1971

1968 1969 1970 1971 1972 1973 1974 1975 1976 19t'1

IJ"o~!-ore Concentrate
----

(~iliions of tonnes) :: 08 2 97 2 863 3 275 3 663 3 136 3 797 3 189 2 756 3 2

Iron Q.onteJ:\t 1 626 1·565 1 524 1 699 1 978 2 064(millions of tonnes) 1 7 1 72[; 1 49 1 734

Sources: IGS Statistical 3ummary of the ~inera1 Industry, 1967-1971 (for 1968-1970 figures)
United Nations Economic Commissicn fer Africa (fer 1911-1977 figures).

Table II.2: Annual production of iron ore in Igypt, 1960-1977

o 224

1968

Iron ere concentrate
(millicns of tonne.' 0447

I'letal content
(miLlions of tonues

1969

o 460

C 2.30

1970

o 451

o 227

1971

o H3

o 236

1972

o 427

o 21.4

1973

o 64

o 32

1974

1 302

o 651

1975

1 121

o 56

1976

1 243

o 621

1977

1 2

0·5-99 l')
"-q

Source,,: IGS Stahstical sl1mmar;r of the Mineral Inc.ustry, 1967-1971 (for 1968-1970 figures)
United Nations Economic Commission for Africa Statistical Division (for 1971-1977 figures).

•
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Table IId~·· Annual Production of iron ore in Morocco, 1968-1917

'" §c, .,
PI .---...

Otl Q
" ~.'
N H,...}

~:>.,

~

~
'0
v.-.
I-'

1968 1969 1970

Iron-ore concentrate 807 749 872
(thousands of tonnes)

.fe C.on1ent. 501 457 523(thousands of tonnes)

1971

623

374

1972

234

135

1973

375

214

1974

534

324

1975

554

336

1976

-34T-

202

1977

407

247

Sources:
~: r •

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

Tab¥ II.4; Annual pnduction of pyrrhotite in Morocco, 1968-1971.
r- ~ }

..
'.

~
T

1968 i1969 1970 1971 1972 1973 1974 1975 1976 1977
I
T

.J'r.Qduetion (in tonnes) - 391 529 291 041 440 549 430 ,06 215 341 323 521 203 789 76 242

Local sa1es(i~ tcnnes) - 374 169 286 574 445 116 366 .909 298 114 355 685 1i38 305 58 147

Source: Activites du s(ctf..ur minier, Royau!rc du l·.arcc t 1976.

'{
!

f , •



Table II.5:
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Annual production of iron ore in 'funisi"a., 1968-1917

1968 1969 1970 1971 1972 1973 1974 1975 1976 1977

Iron-ore concen-
trate (thousands 1 015 7 945 5 773.9 935 8 891 810 795 616 485 344

of tonnes)

Fe content
(thousands of

tonnes)
508 470 5 387 1 468 485 433 422 326 255 181

.·······--Sourc~:·· lGS .S'ta:Hsticar summa.ry·crt!'ie·/ti·nera'Cind.;:,:stry, 1967-1971.
United Nations Economic Cow~ission for Africa.
Statistics Division (for 1972 to 1977 figures).

Table II.6 : Annual pro.du,c.tion ·of. iiron .ore ~n2uiliea.. : . _.. .....

....-. ~..._._._.

19')9 1960 '-961 1<)62 196, 1964 1965 1966

Iron concentrate
(tonnes) 342 000 776 000 542 000 700 000 662 000 908 000 755 000 1,600,000

Fe content 171 000 388 000 276 000 350 000 331 000 454 000 378 000 800,000
(tonnes)

Sources: IGS Statistical Summary of the Mineral Industrv
_. ..' - •• _.. • • _._ -"0 ,. .".

Uni ted Na.tions Economic Commission~or Africa, Statistics
Division.
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~able II.] , Annual producti ollof ir.oncre in.. Li.be~i at 1968~1977

1968 1969 1970 1971 1972 1973 1974 1975 _ 1916 --19]]

Iron ore
concentrate
(thousands of

tOD:"es)

19 5]2 22 86] 22 295 24 5]4 22 152 25 270 25 ]99 22 203 22 593 1] 500+

~'e content
(thousands of· 13 309 15 549 15 161 16 000 lZ)tJ814 360 14 920'i::f170 '-14 616'10--850+

tonnee)
'-,', .

+ Estimated

Sources: 1GS Statistical Summary of the Mineral Industry, 196]-1971.
UNECA Statistical Division.

Table II. E: Annual production of irori6re fnMallri tania, 1968-1977

-1968 1971- -- ' .'

1969 1910 1;)72- 1973 -- 1974 1975 . 1976 1977

Iron ore ccno~n-8 045 8 678 9 104 8 457 9 055 10 200 11 860 8 640 9415 8400
trate (thousand~

of tonnes),

F'e- content " .._- -, -

(thousands of 5 511 5,693 5..903 5 700 5 84:Q 580 •. 7 650 ;; 570 6 070 5 416
tonnes)

~

'. ".

Sources: 1GS Statistical Summary of the Mineral Industry, 1967-1971.
United Nations Economic Commission for Africa, Statistics Division.



Table II.9: Annual productioll 0::.: ::"::-Cll ore' in 0_· _. T _., ~

"-'~"-'~ ............. <"..V.L ...<;;,
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Page 5

1968 1975

1974 *1968 J969 1910 1971 1972 1973 1975
___"0,. __• ,-_.- -,' -~._...._- ._- -'--'-~--~- --"--

Iron ore concen-
trate (thousands 2 536 "2"42[ 2 427 2 Eiio 2 552 2 272 2 014 1 345

of tcnnes)

Fe content
(thousands of

tonnes)
1 521 1 456 1 456 1 566 1 531 1 515 1 269 916

*Production etepped~<>'h"19'75"

Sources: IGS Statistical Summary of the Mineral Industry, 1961-1977.
Uni ted ~L"',ions Economi.c Commission for Africa, Statistics Division.

1968 1969 1970 19'71 1972 197j 1974
Iron ore cone en·· --------
trate (th·;;l.ls;;.;m~

3 218 5 478 6 091 6 158 4 608+ 5 7/2+ 5 120+ 2 560+
of tonnes)

Fe content
(thcusands)

of tonnes) 2 092 3 560 3 959 4 003 2 995 3 752 3 328 1 664

-_.----~..
. .... . ,._-

*Production suspended in 1975 "due tD civil war.

+ Calculated using average iron to are ratio for 1968 to 1971.

SOUTce: IGS Ste,tistical Summary of the Mineral Industry, 196"(-1971

1977 ill; St01',ist:.cal Ye3.rbook"



7, / 0: . 14/li.n· . 80 /3. 1
Annex II .
Page 6

Table' t1 ~1'1 : Annual production of iron ore in Southern Rhod<:sia. 1968-1977

1968 1969 1970 1971 1972 1973 1974 1975 1976 1977

Iron-·ore cone en- Na Natrate

Fe content
'(thousancfs ·Of 455 325 325 325 325 352 384 384 384 384

tonnes)

Source 1977 UN Statistical Yearbook.

, , ,

Table II. 12 : Annual production of iron ore in.Swaziland, 1968-1911
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Table II.l}:Annua1'productionof iron ore"inthe Republic of South Africa, 1968-1977

1968 1969 1970 1971 1972 1973 1974 1975 1976 19.17

Iron ore
concentrate 8 233 8 788 9 193 10 496 11 223 10 955 11 553 12 298 14 655 26 481
(thousands of '

tonnes )

Fe content
(thollsa¥ld-s,of-4940' 5273'5 515 6298' /) 734 6 573 6 932 7 379 8 793 15 889

tonnes)

Sour~esl IGS Statistical Summary of the ~lineral Industry,
1967-1971 (for 1968-1971 figures).

IYdning :3tatisti.cs1973, 19-75 and
., ..' '-DeI;",rtment of Mines, Republic of
.' , ' ,. (ror 1972",1977 figurBs). ".,

1917
South Africa
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Table II.14~ The role of develo in African countries (including other
roducer countries in iron ore roduction for 1 estimated.

as a percentage of Africa q.n<tworld production

Fe content Africa World
.< -- ••.• ~ ~

Country/Subregi~n (thousands of Percentage Rank Percentage Rank- --.. _.... " .. ~ -..- --
tonnes) ._.--.. _-~.-

liOrth Afri~~

Algeria 1 728 5·024 4 0-34 21
Egypt 560 1.628 8 O.ll
Morocco 336 0·977 10 0.07
Tunisia 326 0·947 II 0.07

Total North Africa 2 950 8.576 0.58

West Afriea'
Guinea+
Liberia 13 770 40.03 1 2.7 :;':·:~·tl·

Mauritania 5 646 16·41 3 l.ll 13
Sierra Leone++ 916 2.66 7 0.18

Total West Africa 20 332 59·ll 4.0

Central Africa
'lngola 1 664 4.84 5 0-33 22

'rotal Central Africa 1 664 4.84

East & Southern Africa
Southern Rhodesia 384 1.12 9 0.08
Swaziland+++ 1 417 4.12 6 0.28

Tetal East & Southern Africa 1 801 5·24 0-35

Total Developing Africa 26 747 77·75 5·27
R"public of South Africa 7 648 22.24 2 1·51 12
Total Africa 34 395 99·99 6.18

North America

USA 49 035 9·66 4
Canada 27 609 5·44 6
Mexico 3 369 0.66 16

Total North America 80 013 15.76



Table II .14
~
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The role of develo in African countries including other
producer countries in iron Orc rojucticn for 1>75.
estimated as a p",ruentage of Africa iIDd ..orIeL prod:uG.tion-·· (ccntinuation)

Country/Subregion
Fe content
(thol'.sands of

tonnes)
Africa

. Percentage.Rank:
h'orld

Perc€ntag", Rank

§outh America

Argentina
• Brazil

Chile
Colombia
Peru
Urul:;llay
Venezuela

Total South .America

139 0.0.2]
58 431 11,51 3
6 772 1·334 13

537 0.106
5 067 0,998 15

15 359 3.026 9

86 305 17.002

1 201
28
5

597
15 309

1 °53
817
259
613

2 662
22

4 281
··19 642

25

li'Jestern Europe

Austria
B<>lgium
Denmark
Finland
France·' .
Federal Republic of Germany.
Greece
Italy
Luxembourg
Norway
PortugaL
Spain
Sweden.
Switzerland

. Turkey
Uni ted Kingdom

Total Western Europe

1 300
1 143

48 992 •

0.237
0.006
0.001
0.118 .
3.016 10.

. 0.207 .. 2].
0.161 29
0.051
0.133
0.524 19
6;004·' - .--
0.843 16
3:87· ·8

0;256 24
0.225 26

E3.stern EUrope

Bulgaria
Cz echo s lovalci a
Democratic Republic
Hungary
Poland
Romania
USSR
Yugoslavia

775
468

of G",rmany 2 3
153
376
786

127 483
1 928

0.153
0.092
0.004
0.03
0.074
0.155

25·12
0.38

30
1

20

Total Eastern Europe 131 992 26.0('8
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Table 11.14 • The role of dey 0

rodueer countries
as a percentage of

in Afrie ountries includin other
in iron -ore roduction for 1975. estimated.

Africa and world production (continuation)

Oceania

Australia

1'otal Oceania

1'otal "orld

60 860

60 860

507 468

11·992

11·992

99.982

+ -.Product-ion stopped: 1970;
++ Production stopped October ],9.75•.
+++ Prod.uction stopped N()veinbe~ 1977.

Source,: 1977 UN Statistical Yearbook.

·r I



-_.__. -'-"-~-' ._-_._------_._._._----_....__.._---- -_.-_ ..__ ._--_._----
'~~~Uo2: ~Z:!L0,~;9ri'~'q)~rts.1268~311.

1968 J.569 1910 :i.971 1 C"-:II)
---71·· 1')73 1971, Ins 1976 1977

i ~z
(DO':'

H -,
'" 'H 1-.)

H'
H.

:

---_.- -._--_._-._-----------_._-_. --- -_._ .._--
. I'c·n-I'J"_ d expO·-:·ts

(thout,ands of 658 0 867 696 801 294 457 0';1 30t! 2' 490 03) 540 497 293 655 338 482 ?
sonnes)

ohare of production 81.5 115·8 91·9 73·3 131·7 130.7 101.2 53 98.7 ?(percentage)

Value of iron ore
exports (thousands 5·019 60302 5 691 3·455 2.448 4 787 10 618 9 270 6 432 ?

of US dollars)

Value of total
mineral exports

144 677 151 189 154 902 150 632 188 191 243 522 1 035 035 911 823 561 929 586 464(thousands of US
lol1ars
Value of total

commodity exports 450 163 485 103 488 020 499 069 633 552 876 600 1 706' 387 1 543 027 1 262 145 ?(thousands of US
lollars )

~)hare of iron ore
in mineral exports 3·5 4.1 3·7 203 103 2.0 1.0 1.0 1.1 ?

(perc ent aged
~;fiare of J.r n ore in

total commodity 1.1 103 1.2 0.7 0·4 0·5 0.6 0.6 0·5 ?
"xports (percentage)

Source: UN Yearbook of International Trade Statistica, 1970-1971, 1975 and 1977.
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Table IIIJ.l: Tunisian iron 'Ore exports, 1968-1971

1968 1969 1910 1911 1912 1973 1914 1915 1976 1977

Iron ore" exports
653 949 561 463 628 450 612 243 664 100 423 B30 526 354"-295 611 H2 632(tonnes)

Share-p-rodiJ.ction
64.4. 60.0 81.8 86.2 74.5 52-3 66.2 48.0 23·2(perc ant age)

Value of iror. ore
exports (thousands },879 3·324 3 106 5 398 4 541 } 2}6 5 574 4 }15 1 418

of US dollars)

Value of total mineral
(thousands of 61 196 67 594 18 128 ? 116534 158 529 450 68} 500 948 404 407

US dollars ,\

Value of total commodity
(thousands of 157 770 165 634 182469 215 817 310 869 385 550 914 242 856 112 788 811

US dollars)

Share cf iron ere
in mineral exports 60} 4·9 4.7 ? 4.0 2.0 1.2 0.9, O.}

(percentage)

Share of iron are in
tctal commodity 2·5 2.0 2.0 ? 1.5 0.8 0.6 0·5 0.2

exports (percentage)

Source: UN Yearbook of International Trade Statistics, 1970-1971, 1915 and 1977.
li<l,.
iii ",-

i
>o~g
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Table I;II.4: Lib~rian iron -ore exportsJ968-1971 Ht
•

1968 1969 19'70 19'71 19'72 19'73 19'74 .1975 19'76 19'71
8
"'-w,

Iron-ere concentrate ? 20597 -23-560 21 235 22 978 25 574 25 592 ,18 401 .19 082+ 17 900+ r'

(thousands of ton~es)

Iron ore production ? 90.1 105·1 86.4 1 037 101.2 99,2 8.29 84.4 102-3(percentage)

Value of iron ore
conoentrate exports fI8027 137 049 150 689 160 61'7 182 '709 196 714 262 169 293 589 337000+ ?

(thousands of US dollars)

Total minerBl exports
(thousands of US dol1ars)12'7 206 146 027 156 549 166 745 189 26] 246 357 292 408 312 596 ? ?

Total commodity exports ~67 505 195 946 21 3, 733 222 374 244 009 323 789 399 757 393 935 ? ?(thousands of US dollars

Share of Iron ~re in
total mineral exports 92.8 93.8 9603 96.] 96·5 19.8 89.7 93.9 ? ?

(percentage)

Share of Iron ore in
total commodity 70·5 69.9 70·5 12.2 14·9 60·7 65.6 14·5 ? ?

exports (percentage)

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



~El."_JII. 5: ~it'a.!l!§Ur()~~~lC)?Orts,1968- 1972
___o ____ ~~_·,. ___ --__ , -----,._-- -~-~---_.

19761968 1969 19'/0 197 ' 1972 1973 1974 1975
.--------'----._- ---- .____'._·_L____...~_·~_,._. ___ ~,__._.__~....__

:'on Ol~e exports 7702 8457 9 221 8 601 8 618 10 296 11 6"&4 8 515 9 664(.thousan.4:s of tonnes)

",,,are of production -96.0 91·4 10103 101·1 95·2 100.9 9803 98.6 102.6
(percentage)

"I' alue of iron ore export s
64, 061 6,7 100 17 390 74 766 73 345 102 845 124 294 110 690 153 883(thousands of US dollars)

"alue of total mineral exports 64 061 67 100 17 390 78 103 17 752 133 531 163 961 120 234 163 174(thousands of US dollars)

Value of total oommodi ty
experts (thousands of 71 758 77 798 88 849 93 895 119 205 155 318 ' 181 490 174 313 ?

;JS dollars)

SLare of iron ore in lTlineral 100 100 100 95·0 9403 17.0 75.8 _92.1 9403exports (percentage)

~',lare of iron ore in tctal "
commodity experts 8903 87.0 87.1 79·6 61·5 66.2 68·5 63.5 ?

(. ,?ero entage )

'~Ou~QeR: UN Yearbook of International Trade Statistics, 1970-197J, 1975,1977.
UNE,CA Statistics Division.
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TEele III.6: Sierra Leonean iron ore exports. 1968-1977 .'8.......

1968 1969 1970 1971 1972' . 1973 1974 1975 1976 w
•
"",-~,-- - . .__.

Ire]. ore exports. (thousands
-_. _.

,f t onnes) 2535 2 427 2 427 2 610 2 321 2 405 2 064 1 429

ShMe of production (percentage) ii'ioo 100 100 100 90·9 :05.9 102·5 106.2

Val~e of iron-ore exports 12 600 11 868 12 641 13 '117 13 034 13 "176 14 788 14 751(thousands of l"~:·.J~.·:'f~ara)

Value of total mineral exports
(thousands of US dollars) 70 936 83 762 77 890 78 181 98 978 98 842 108 106 85 132 31 792

Val11e of total commodity
e~ports (thousands 90 874 104 598 99 822 98 482 114 801 128 565 141 390 125 4'73 111 393

of US dollars)

Share of iron ore in mineral 17.8 14·2 16.2 17·5 13·2 13·9 13.7 1703nports (percentage)

Sha,e of iron ore in total
( ,!1Ullodi ty exports 13·9 ' 1103 12.7 13.9 11·4 10·7 10·5 11.8

(peroentage)

No exports

~(;e~: Total value of mineral exports obtained from Ministry of Mines, Sierra Leone.
Remaining data obtained from UN .Yearbook of International Trade Statistics,
1970-1971,- 1975 and 1977.
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Table III.7: Ango1iij' ironoooro exports. 1968-1975

1968 12§2 1:212 lW. 12R l2.ll l21.i 1m.
Iron-ore exports 2 894 5 110 6 355 5 498 5 073 6 330 5 271 ?

(thousands of tonnes)

Share of product~on 89·9 9303 104.) 8903 110.1 109·7 102.9 ?(percentage)

37 463 49 262 48 074 ?

515 592 779 452 1 229 325 ?

235 338 378 262 782 676 ?

Value of Iron-ore exports
(thousands ef Us t~.448 38 217

dollars)

Value of total mineral
exports (thousands 69 993 55 091

of US dollars)

Value of total commo~ty

exports (thousands ,71 181 326 627
of US dolIars) .

Share of iron ore' ~n
total mi~ ~pO;ts 32.1 69.4
(p,,~~) .

Share of iron ore~n

total commodity 8.3 11.7
export., (per~iage)

49 728 41 305

188022 179924

423 385 422 510

26.4 22.9

11·7 9.8

13.0 6.1

?

SourcH: UN .Yearbook of International Trade Statistics,
19'~971. 1975 and 1977.
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Table III.8: Swaziland iron, are exports. 1968-1917

1968 1969 1970 1972 1973 1974 1975 1916 1917

Iron ·ore exports
2 886 1 993 2 481 1 960 1 744 ?(thousands of tonnes) 2 050 2 302 2 552- n04

Share of production
99.9 99·9 100 100 116 9203 119 87.5 90 ?(percentage)

Value -of !.ron ore . 12 632 13 465 15 443 16 957 12 047 11 420 18 056 16 248.... 14 457 ?(thousands of US dollars)
- +

Value of total mineral
25 583 18 242 21 514 26 772 29 458 13 743 32 446exports (thousands of

US dollars)

• 179 583191 316

67.453.1 '

79 809 104 877 175 750 179 755

66.0

78449

6603?

70 511

?

58 125

'?

55 086

in total
of

Value of total commodity
exports of (thousands

of US do llars )

Share of iron ore
mineral exports

(perc ent age)
55.2 45.5 \?

I ' • I
• I'

Share of iron ore in total ., j,;
commodity exports 22.9 23.2 21.9· 21.6 15.1 10.9 1003 9.0 7.6 r?

(percentage) .,. c' ji
_ ~.. ;: j ~" 1",,>,-'---

+ Approximate figures

Source: UNECA Statistics Division.
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Table III!..2.: South African iron ore exports, 1968-1971

--_._--
1968 1969 1970 19F 1972 1973 1974 1975 1976 1977----_ ..

Iron-ore exports
(thousand~ of tormes) 2 426 2 439 2 975 2 659 2 816 ? ? ? ? ?

Share of production
29·5 27.8 32·4 2503 25·1 ? ? ? ? ?

(peroentage)

._._---
Va "ue of Iron ere

(thous~ndc of US dollars) 26 o~g 26 745 28 278 26 7C'~ 20 C~3 22 242 18 989 19 370 38 419 ?

'---
~~l)U~ Date. for Republic o~ SO".",!". Africa

SwazllaYld iron are export tonnage
export tonnage and value obtained
1975 and 1977,

2~re appro:' -:;:'.-to, r, -.~'7 ~'IF_r€ obtr.i.nec1
and value rom C'. T~ ... lJ:,~on of South
fror.J YArtl'"lJuok 0: Ir~~01.·nationan Trade

by subtracting
African iron-ore
&,,,Ustics, 1970-1971,

1>:1
'---.
~

~,

5"
;;? ~ .6
~ H-!;

H
".0 H
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ANNEX IV

Statistical tables on the African production of pig-iron and ferroalloys inAtrioanoountries
(in tonne)

Table' IV.l: Pig-iron and ferroall01-21:0duction in Algeria, 19~~1~

172 000

1970

409 000

1971

333 000

1972 1973

394 000 358 000

1974

293 000

1975 1976

399 000 413 000

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

1968 1970 1971 1972 1973 1974 1975 1976

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

Table IV.3: Pig-iron and ferroal1oy pro_duction in Tunisia. 1968-1976

--------------.,~~---------------
1968 1969 1970 1971 1972 1973 1974 1975 1976

128 000 131 000 125 000 98 000 143 000 158 000 145 000 148 000 103 000

Table IV•.1: Pig-ir,.?n and ferroalloY.;I?roduction in Southern Rhodesia, 1968-1977

1968 -lW~lJlq_l.971 1972 1973 1914 1975 1976 1917

Pig-iron and
ferroal1oys
(thousands of tonnes) 260 270 250 280 290 290 300 310 310 300

• >

Source: 1977 United Nations Statistical Yearbook.



'Table IV. 5: ~rroalloy production in the Republic of South: Africa',

__-'-__ • . ..~_~,.~ ~_'oc, ~ __ "",_", ""~ ., ....._.__•• _... ...~__ ••

_----._._"964"'-'--

._-_._'-_.__._- ..

_____._-----'----'----=1960 19
(l) "

N X

.J3}.Q ·_

TOIT1G S '~'::. -~:l0

~
._--_._~---

Vc'lue!J.'on":1CS

~ Gro\,;'vL~aJ ... ::: of.-.- --- --...:---.
·Period.-'ialue. '101:"'J~D 8

,------ .
Va' '8Tonr,i';:; sCOUf710di~:,y

( theu s',llds ) (r :i.ll:<.cns) ( _'CO'+:.. o-JC" .... c>->j /~-;-I'-lO~<'\114 __. .1. ,J) Par c..m.,:~

%
:?c:' ':"'!'~1 .. 1

i
"

~ t.hJU G211 rls) (mi:i.li 'Ji'!S)

Total f8rr(','11l':7~: ; :;2 0 4-
"--"'----"

,-------'---- "--.'--'..__._-_._-_ •.

-------"'--- -"

II'e rrurnc.ngane se
Fcrroc~'l~ome

Ferro sJ.J.icon
O-:Oher
~_-...._---,

136<6

35.8

12 .~

40 2

16.3

37. ') ,
ri.}

6.J.

230,3

4.5
2,4
0,5

20~2

1960~70

1964":70
1964-'(0
1950-7C

196.. '-70

7.,1
J.6,·7 .
-'(.\, :

10 0 9

7.0
1709
-7,0

13,8

302.7
J.f2<4
14.9
15.8

456.8

2i"f
18,,4

1 "/- ..
13,3

60<0

~D.b12~~&: ~.!~q.E:.~,~.~\)f f~-'1'J.'CJal},9ys~~l:.~~£JiL9J__~01i.~l:...L.f~i2..~'

-------~--~-~---,-,._---_..:....._----_. ~---~-_.,- --~-_ ..~----

--_--:----~--=----,
_ 19§Q._~~__ . __" J.96t.------!'rW'l. rate of , 1.9""'7""0__

.... _ __. ";.... i

(thousands) (millions) (thousands)

Ferromanganese 105.1 9.3
Ferrochrome -- - ?8.6
Ferrosilicon -- - ~O,7 ;.

, Jther 27·5 " 3.3 -- :,

- -~":"'"'*" ....

I'otal ferroalloys' 132.6 ;12,6 176.1

.__~9,Q!lli1lQ,di"tv r::.Q.ID'l9~ ..._,.-. ,JL,~).lliL_~ ~"QIln"S' V3ilue -l:erio9:...-:.~:TOMes; ~1l.~..e TOll-l'les Value _

(millions) Per annum Per annum (thousands) (millions)

% %
1960-70 7.8 7 1,' 213,~ 19·3.-

3. i~ 1964";70 ,16.9 18.0 87.0 13.0
1.8 1964-70 . 9.9 6.9 10·5 1,2

1960-g0 - -- 11.0 9. 2
"- .._--,

J.5.4 1960-70 : 11.6 14.4 321.9 62.7

--1

-.,\', •
.., ,~ . I '-, ","l~l-I ~~
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~le IV.?: Iron and steel production in the Republic of South Africa, 1968-1977

___.__~1'496::::8:...-..:.1:..z9;;;:.69z..__1:.<9u7~0~~19z.J7L::l_L::l;l.91J.:2'--....:1'-"9J.73"-_-'1"'9u7.:l.~__1:215 1976 1917

Tonnage
proe'ucerl
l.J.."")US~'-lJ s\ ' _.. ..1.

of tonnes) '4 121 4 355 4 328 4 456 4 899 I! 887 5 258 5 925 6 611-----_._-----------_._-------
Source~ 1977 U'lited. Nations stati~'tical Yearbook•. '

---------

Ilorld pig~iron and ferrcalloy production, 1m
, (thousands of fc;i:mes) ,. , ~

Fe content Africa \'0 rId
country/~bregion (thousands of Percentage::: Ranl( Percentage Rank

tonnes)

lIorth Africa
-, . - .. 399' .'" .... - .. ,.-_.

Algeria 5.53 3 0.08
Egypt 420 5.82 2 O~08

Morocco 1'2' . " '6;17 6 0.002
Tunisia 1£18 2.05 5 0.0.3

Total North Africa 979 13.57 0.02
--

East and Southern Africa

Southern Rhodesia 310 4.30 4 0.06

Total developing Africa 1 289 17.87 0.26

Republic of South Africa 5 925 82.13 1 1.21 18
~-

Total Africa 7 214 1.47



s/rr .14!Mll' .00/3.1

Page 4

( continuod)

-------------------------
Horld

Percentage Rank
Africa

Pe rcentage Hank

Fe content
(thoUS1Ll'ldr; of
tonnesL- _

Countryj~broGion

Canada
I-,~'3xico

USA

Total North America

9 309 1·90 10
3 082 0.63 22

74 515_ 15.25 3__

86 ,906 17.78

South America"

A~gep.t~:p.~

,Brazil
Chile
Colom)Jia
Peru.
Venezuela

Total South ':,merica

1 043 0.21
7 308 1.50 15

417 0.08
293 0.06
307 0.06

535 0.11

9 903 2.03

V.Jestern Europe

Austria
Belgium
l'inland
France
The Federal RepUblic of

Germany
. Italy
Luxembourg
Netherlands
Non-lay
Portugal
Spain
Sweden
Switzerland
Turkey
United Kingdom

Total Western Europe

3 06~ 0.63
9 063 1.85
1 356 '0.28

18 395 3.76

30 330 6.21
11 591 2~37

3 839 0.79
j 970 0.81
1 565 0.32

336 0.07
7 128 1.46
3 508 0.72

35 0.01
1 369 0.28

12 338 2.52

107 %2 22.08

22
11

6

5
8

20
19

16
21

7
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T~b18 IV..&: (continued)

florld
Percentage R<>nk

Africa
Pe rcentage R:l.nkCountrJ/subregion

~e content
(thollsand3 of

tonnes._-- ..~,_._--------~:=:-..._--------
t Bulgaria

Czechoslovakia
Gennan Democratic Republic
Hungary
Poland
Romani~.

ussn
Yugoslavia

1 560 0.32
9 413 1.93
2 442 0.50
2:223 0.45
7 926 1.62
6 602 1.35

102 968 21.07
2 196 0.45

13'2 330 27.69

9
24

13
17

1

China
Democratic People's Republic
of Korea

India
Japan
Republic of Korea

..1.ho.ilanrl

Total Asia

32 000 6.55 4

2 900 0.59 23
8 558 1.75 12

89016 18.22 2
1 188 0.24

12 0.002

133 674 27.36

Oce§Ejil:.

Australia 7 598

Total Oceania 7 598 --------_._-_.-----,----
Total \,orld {!88 600 99.99
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lInnex V

2£!.yc::,:;'bution of mining cl!ld quarrying in GDP

~~ble V~~: ~ia GDP at constant (1911) factor cost, 1910-1916 (millions of US dollars)

•
1910 1971 1972 1973 1914 1915 1976

= ..
C:otal GDP 324.1 342.5 354.0 343..4 356.6 343.5 354·3
Mining t'nd quarrying 130.5 134.0 116.2 107.6
Iron-ore mj n:;"ng 109.3 113.1 111.6 118.2 125.0 110.3 103.1
Non-o.ron-ore mining and quarrying 12.3 9.0 5.9 4.5
Share of iron ore in GDP (percentage) 33.66 33.2 32.2 34.4 35.1 32.1 29.1

§otJrcE1,.1 Einis'ory of Planning and Economic Affairs.

1970 1971 1972 1973 1974 1975 1976

Total GDP 321.5 3L!1.1 373.0 375.2 459.1 599.1 560.8
~·~.l1ing a!ld. qua;.-'rying 115.7 124.8 142.1 129.8 159.0 231.8 184.4
lron-oreemining 104.7 113.7 129.7 110.9 147.5 224.7 178.0
:.::."J.-iron-ore nd.-oing and quarrying 11.0 11.1 12.4 18.9 , 11.5 7.1 6.4

+:
are not

Due to major changes in computation methods the years 1970-1972 and 197¥-976
compl',rable.

Min'.stry of Planni.,ng al'ld Economic Affairs.




