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Summary 

Several elearly defined ore provinees pre-dating the disruption of Afriea and 
South Ameriea during Jurassie and Lower Cretaeeous times ean be loealized. The 
majority of these ore provinees is situated in the Late Preeambrian orogenie belt 
folded and metamorphosed during the Pan-African-Brazilian Orogenie Cyefo 
between 700 and 450 m. y. ago. The eopper and lead-zine ore provinees ofSouth-west 
Afriea, Zambia and South Brazil and the tin-tungsten mineralization ofNorth-east 
Brazil and Nigeria are typieal examples. The iron-, gold and diamond provinees 
separated by rifting and following eontinental drift on the other hand mainly are 
situated on older eratonie areas of Early or Middle Preeambrian age. 

Sinee the eonfirmation of the theory of eontinental drift and the recognition of 
the plate teetonie theory as major eoneept in world teetonies within the last deeade a 
great n um her of pu blieations have appeared dealing with metallogenie pro blems and 
the formation of ore provinees. A preferred subjeet for investigations is the 
metallogenie proeess eaused by the eontinental eollision and, to a less extent, the 
pro blems of mineralization of the rift zone itself. The faet, that mineral deposits were 
generated by drifting proeesses also outside the eollision zones on the shields 
themselves - as for instanee the mineralization in eonnection with earbonatite 
eomplexes and alkaline roeks - has found little attention yet as far as their 
struetural development is eoncerned. 

This is valid also for the relationship of pre-existing ore provinees separated by 
the drifting apart ofthe eontinents. PETRASCHECK (1968) has opened the diseussion 
of this aspeet and contributed substantially to the understanding of metallogenie 
problems eonneeted with eontinental drift. In the present paper the term 
metallogenie-or ore province is used in the sense of PETRASCHECK ( 1965) who defines 
the main characteristies of an ore province as "the entiety of mineral deposits that 
formed during a teetonie-metallogenetie epoeh with a major teetonie unit and whieh 
are eharaeterized by related mineral eomposition and form of deposits ... " In 
addition PETRASCHECK points out that "generally mineral provinees should not be 
eonsidered from the magmatie point of view arid the struetural eontrol of the 
mineralization only, but in a wider sense from the general geologieal environment of 
the area". 

CLIFFORD (1966) similarly stresses the importanee of the struetural environ
ment when explaining teetono-metallogenie units as the fundamental struetural 
units (like older eratons and younger orogens) eharacterized by signifieantly 
different struetural history and by major eoneentrations of ore bodies. Metallogenie 
provinees are defined as speeifie and more localized provinces ofmineral eoneentra
tion within the major units. 

*) Dr. Alfred LEUBE, Institute for Geosciences and Mineral Resources, P. 0. Box 510153, D-3000 
Hannover. 
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The present paper tries to coordinate well-defined metallogenic provinces on 
the Precambrian shields under consideration of the typical mineralization, the 
structural and depositional environment and age relationship as postulated by 
PETRASCHECK (1965, 1973). 

Following this terminology we have to.regard the belts ofyoung Precambrian 
age formed during the Pan-African and Brazilian Orogenie Cycle respectively and 
running approximately parallel to the coast of the Atlantic Ocean as one major 
metallogenic unit. This unit was disrupted roughly conformable to the strike by the 
rifting. Several provinces typified by different ores can be distinguished, either 
parallel to the strike or transversal to the rift. 

Other ore provinces are situated on the older cratonic areas as for instance on 
the West African and Guiana Shields forming another tectono-metallogenic unit. 

Each attempt to delineate the pre-rifting mineral provinces must envisage 
numerous difficulties: 

1. Fitting Africa and South America together according to a pre-drift 
reconstruction ofHuRLEY et al. (1968) or other more recent attempts to occupy their 
supposed original position, a gap several hundred kilometers wide remains which is 
covered today by the Atlantic Ocean and young sediments of Lower Cretaceous to 
Pleistocene age. 

2. The data of radiometric age dating especially from South America are still 
too scare, too widely scattered, and not always sufficiently reliable. 

On the other hand the unequal rise ofthe Brazilian Shield causing the low level 
of erosion along its margins coroborates the possibility that South American 
counterparts to well-defined ore provinces in .Africa are eroded partially or 
completely. Vice versa thick mineralized rock sequences seem tobe preserved in the 
extreme south of the Brazilian Shield whereas in South-est Africa they are missing, 
probably due to erosion. 

Referring to the various obstacles opposing an exact correlation of mineralized 
areas to ore provinces PUTZER (1976) points out that many areas in South America 
are still too poorly documented regarding their stratigraphy, structure and 
mineralization as to furnish a basis comparable to the amount of data available 
fromAfrica. Even important structural units, such as the orogen ofthe Minas Series 
or the Middle Precambrian "Transamazonic"tectonic episode have not yet been 
investigated closely enough with respect to their age, mineralization and extension 
to allow an acceptable outline of ore provinces. 

The immense period of several hundred million years comprized by each unit is 
due to the long-lasting processes of development of the major structural units during 
Precam brian tim es. 

A most significant aspect ofthe synthes}s between metallogeny and continental 
drifting are the practical consequences it implies. Mineral exploration may draw 
considerable support and new guidelines from the knowlege of these relations. To 
achieve this it is not sufficient to compare only the marginal areas directly opposite 
each other on the two separated continents, but to consider in addition the 
depositional environments and the context of the geological setting of the 
continents themselves. Thus the model of ore provinces supported by intensive, 
detailed studies and the exchange of experiences will stimulate exploration under 
new viewpoints and with appropriate methods and may result in the discovery of 
hitherto unknown deposits. 
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Fig. 1 represents the metallogenic units as far as they are mentioned in this paper. The different ore provinces within 
these units can be inferred from the symbols used for the various ore deposits. 

In this connection the O'okiep Copper Mine (Namaqualand, South Africa) or 
the lately discovered Pb-Zn-Cu stratabound volcanogenic deposits of the Prieska 
and Gams Min es in N amaqualand are a challenge. 
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In southem Goyas, Brazil, for instance, a copper deposit has been discovered 
recently which detailed research might prove tobe an equivalent to the Namaqua
land mineralization of copper around O'okiep. 

The data presented so far su bstantiate such a correlation although the deposits 
seem to differ in age according to latest determinations. 

COPPER 

A distinct copper province can be distinguished comprizing the Cu deposits of 
South-west Africa and those of South Brazil and Uruguay. 

In South-west Africa sequences ofpredominantly clastic and pyroclastic rocks 
with intercalated acid and mafic lava are overlying the Elim-Marienhof group. This 
sequence was deposited in the Damara orogenic belt which was folded and 
metamorphosed during the Pan-African Orogenie Cycle for which age determina
tions give a minimum age of 450 m. y. Rocks belonging to this cycle strike mainly 
parallel to the coast, except in the Damara Orogen, and stretch to Angola and, 
beyond the West Congo Geosyncline, to Cameroon, Nigeria and Ghana, mobilizing 
large parts of the older crust (HURLEY & RAND, 1968). Within this sequence showing 
the considerable thickness ofmore than 6000 min the Damara Orogen in South-west 
Africa, Cu mineralization of conspicuous economic value is found intermittendly. 
These syngenetic sedimentary Cu-deposits locally are associated with acid and 
basic lavas. They have been investigated very closely in .recent years fumishing 
a well-documented pattem ofmineralization which permits a correlation ofthis Cu 
mineralization relative to the structural development (Table 1 ). 

An older cycle ofCu deposits is extending from an area southwest ofWindhoek 
to the Ghanzi area of central Botswana. Copper mineralization is mainly of the shale 
type. The younger Cu mineralization in the Khomas beds is bound to a narrow zone 
of amphibolite over a distance of about 400 km. The amphibolite belt is is considered 
to be an altered basic to intermediate volcanic unit. 

In South-west Africa the Damara sequence strikes NE-SW approaching the 
Atlantic coast between Walfishbay and Luederitz, and mineralization also draws 
close to the coast (Hope Mine). As mentioned above the South-west African copper 
mineralization, at least the older cycle, continues towards NE beyond Botswana 
and possibly can be linked with the copper mineralization of the Zam bian copperbelt 
and the Katanga deposits, although both areas are disconnected by more than 
thousand kilometers without comparable mineralization. Both areas have to be 
attributed to the same tectono-metallogenic unit exhibiting ages of formation 
between 700 and 500 m. y. The deposition ofthe copperbelt ore has been determined 
with 550 to 600 m. y. 

In both areas syngenetic mineralization in shale which is associated with 
quartzite and arkose (Lower Roan group) followed by a thick succession predomi
nantly composed of dolomite (Upper Roan group) is the most typical feature. 

These features may well be correlated with the mineralization of the lower 
portion ofthe Damaragroup (Table 1 ). South-west African, Zambian and Katangan 
together with the copper mineralization ofUruguay and South Brazil treated in the 
following may therefore be joined to one major ore province. 

In South Brazil and Uruguay Precambrian rocks are limited to a narrow strip 
following the coastline. To the west they are covered by Gondwana rocks and 
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Uruguay Rio Grande do Sul Santa Catarina Parana - PIEDRADE CAMAQUA GROUP BAU conglomerate II>-
AFILAR SERIES schist, sandstone, conglomerate, 
arkose, siltite, arkose 
quartz, porphyry, Coxilha formation 
rhyolite Guaritas formation 

intermediate volcanics Cu 
Sta. Barbara formation 

BOM JARDIM GROUP ITAJAI GROUP CASTRO GROUP 
Crespos formation schist, volcanics, quartzporphyry 
basic and acid volcanics, quartzite, 
sandstone, conglömerates greywacke 
Arroio dos Nobres formation Gaspar formation 
red sandstone, schist, conglomerate, 
rhyolite Red-bed type Cu sandstone 

Ibirama formation Camarinha and 
Marica formation Guaratubinha formation 
arkose, greywacke, schist 

LAVALLEJA PORONGOS GROUP BRUSQUE ACUNGUIGROUP 
SERIES quartzite, schist, SERIES Agua Clara formation 
schist, quartzite, limestome, dolomite quartzite, schist, Votuvera formation 
itabirite Cerro de Ouro formation limestone, phyllite, Pb, Zn, Ba 

V acacai formation dolomite Capiru formation 
syngenetic Cu Setuva formation 

Encantadas formation 

500m.y. 650m.y. 

Table 2: Copper, lead and zinc mineralization in the Ribeira belt (Modified and supplemented after PUTZER 1976) 



Parana basalt. Although the eoastal areas of Rio Grande do Sul, Sta. Catarina, 
Parana and Sao Paulo (Ribeiro Orogenie Belt of the Brazilian Orogenie Cycle), 
whieh are situated direetly opposite to South-west Afriea, have been the target of 
intensive geologieal researeh, our knowledge of the genesis and the stratigraphie 
position is still liable to modifieations. 

In reeent years RrnEIRO (1970), TESSARI & GIFFONI (1970) and Loss & 
ROISENBERG (1972) have given detailed aeeount to the strueture and stratigraphy of 
the area eoneerned. The strata strike mainly ENE-WSW oblique to the eoast 
whieh they eut at an acute angle south of Itajai, Sta. Catarina. A eomparable 
direetion of strike ean be observed farther north near Iporanga, Paranga. In both 
areas the Preeambrian basement displays a strike direetion roughly similar to that 
of the Damara Geosyneline in South-west Afriea. 

Syngenetie sedimentary Cu oeeurrenees and deposits are loeated throughout 
the enormous voleanie and elastie sequenees attaining a thiekness of several 
thousand meters and are also found in the underlying Porongos group. Radiometrie 
age dating revealed an age of about 500 m. y. for granites intrusive into the voleano
clastie sequenee.(Table 2). 

Cu mineralization frequently is eonneeted to andesitie voleanies or, in plaees, to 
rhyolites, and also oeeurs as impregnation in the eonglomerates and quartzites. 
Loeally faults and fraetures, mylonite- and shearing planes are mineralized. This 
mineralization seems to have originated predominantly from mo bilized sedimentary 
eopper within slightly metamorphosed strata. Cu loeally oeeurs in eeonomie 
quantities and is being mined at Andrades, Primavera, Camaqua, Cerro dos 
Martins and Ribeirao da Prata whieh are among Brazil's only aetive eopper 
mines today. 

Contrary to previous eoneepts the Cu mineralization must be explained as 
predominantly syngenetie in origin although epigenetie Cu deposits seem to exist 
that eannot be derived from mobilized syngenetie ore. Detailed researeh on these 
deposits under eonsideration of modern eoneepts is to be done. 

Assuming the eorrelation of the Lavalleja, Brusque, Porongos and Ac;ungui 
groups with the Khomas/Otavi group is eorreet, there is evidenee that the 
extraordinarily thiek sueeession of alternating voleanie and elastie mineralized 
sediments was deposited, after a major orogenesis (650 + m. y.) (CORDANI & 
BITIENCOURT, 1967) had terminated the marine sedimentation of the above 
stratigraphie groups, but before the youngest orogenesis with an age of about 
500 m. y. (see tables 1 and 2). 

The eupriferous, predomiantly sedimentary sueeession ofSouth-west Afriea, on 
the eontrary, is disposed below the marine sequenee ofthe Khomas formation. The 
possibility should be envisaged that the younger, partly eontinental and voleanie 
sueeession, as eneountered in South Brazil, has already been eroded on the Afriean 
Shield if deposited at all. 

Taking into eonsideration the above mentioned statement that the strati
graphie researeh on the Preeambrian of southern Brazil is still under way, the 
possibility exists, that new results will prove the sueeessions hitherto eonsidered as 
Eoeam brian not younger, but older than the more intensely metamorphosed 
Lavellej a, Brusque, Porongos and Ac;ungui groups. This would enable us to establish 
an almost perfeet relationship to the struetural history and mineralization of South
west Afriea. 
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Low-grade metamorphism should in any case not be taken as a proof of the 
younger age of these so called "Eocambrian" formations. 

LEAD-Zrxc 

The various Pb-Zn deposits on both sides of the Atlantic Ocean may be 
combined to two metallogenic provinces. 

The mineralization of South-west Africa and that of Uruguay, Rio Grande do 
Sul, Sta. Catarina and Parana correspond in age (500 ± m. y.) and structural 
disposition. The clastic succession of the Khomas formation passes north of 
Windhoek into the calcareous Otavi facies. Together with the change of facies the 
fold axes turn to aNW-SE strike parallel to the coast, continuing far into Angola. 
Within this range of the change of strike syngenetic sedimentary Pb-Zn deposits 
occur below the basis of the Damara group (Kamanj ab area) as weil as in the Damara 
group itself further east, in the Otavi dolomites of the Otavi Mountains. The 
deposits below the basis of the Damara group possibly may be regarded as source of 
meta! for the subsequent group of sedimentary deposits in the Otavi dolomite. 

The important South-west African Pb-Zn-Cu Mine of Tsumeb in the Otavi 
Mountain area represents a genetic type which so far has not yet been fully 
understood. lt is at present considered by several leading authors as a mineralized 
pipe-shaped karst body rather than an epigenetic pipe. The mineralization of the 
Mississippi-Valley-type, as it is found for instance in the Berg Aukas Pb-Zn-V 
deposits and numerous smaller occurrences, may be interpreted as being derived 
from mobilized and redeposited mineralization of the Lower Damaran (Cu) and 
basement rocks (Pb-Zn). 

This lead-zinc mineralization may tentatively be extended towards NE to the 
significant Zambian lead-zinc district of Broken Hili. The latter shows striking 
similarities as far as the type of mineralization (Pb-Zn-V) and the country rock of 
probably the same age (dolomite of the Katanga system) is concerned. Unfortunate
ly a young cover of sediments impedes our knowledge of any further lead-zinc and 
copper mineralization between South-west Africa and the Broken Hili district south 
of the Copperbelt. 

In the opposite South American region (Uruguay, Rio Grande do Sul, Parana) 
the Lavalleja, Porongos, Brusque and especially the A<;ungui series is locally 
mineralized with Pb-Zn and, in few places, with V in marbles, limestones and 
dolomites. Some of these occurrences are of economic interest. As PösCHL (1968) 
proved in his studies on the Panelas Mine, Parana, this mineralization is predomi
nantly of syngenetic origin. 

The above mentioned lead-zinc mineralization and the latter of Uruguay and 
South Brazil must be combined to a major ore province. 

In the Congo Republic the Pb-Zn Mine ofM'Passa is located in the Pan-African 
Orogen in the "schisto-calcaire" series of the West-Congo Geosyncline along with 
several other mines, where new ore reserves could be proved in recent years. Pb-Zn-F 
occurrences of a similar type, where mineralization is emplaced in slightly disturbed 
dolomite ofprobable Damara age unconformably overlying the cratonic basemant, 
have recently been discovered in central Angola. 
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This Pb-Zn occurrences ofthe Congo Republic and Angola on one side and those 
of Sergipe, Minas Gerais and Bahia on the other can be considered as a distinct 
metallogenic province. They correspond ·in age (500-550 m. y.), but in Minas Gerais 
and Bahia mineralization was emplaced in flat-lying limestones unconformable on 
the stable Säo Francisco Craton, whereas in Sergipe and the Congo Republik the 
mineralized strata were subjected to more intense folding and are situated within 
the orogenic belt. 

In the Bam bui group ofMinas Gerais which corresponds in age to the Porongos 
/ A<;ungui groups and lies unconformably above the hardly metamorphous and little 
disturbed older basement (Säo Francisco Craton), Pb-Zn-V mineralization of the 
same stratabound genesis is found near Januaria and Itacarambi, Pb-Zn-F 
mineralization near Montalvania. A large deposit of this type in the Paracatu area 
recently commenced operation. Similar occurrences are located throughout the 
Bam bui group which can be traced northward into northern Bahia. In Brazil' s most 
important Pb-Zn producers, the Mines of Vazante (Minas Gerais) and Boquira 
(Bahia}, mobilized syngenetic ore is apparently bound to fault zones. 

The metal content ofthe syngenetic-stratabound mineralization ofthe Bambui 
pro bably was formed by the erosion of older deposits and deposition of the metal in 
the Bam bui Sea. Part of the primary syngenetic mineralization of the Bam bui group 
was subsequently mobilized and precipitated as epigenetic ore (CASSEDANNE, 1972; 
BEURLEN, 1973). 

TIN - WOLFRAM 

On the Brazilian Shield Sn-Wo mineralization is localized in a relatively narrow 
zone of approximately 200 km in width extending parallel to the coast of the 
Atlantic Ocean for about 3000km and striking in NW-SE direction. The Sn-Wo 
enrichments are distributed intermittently along this zone. As will be pointed out in 
the following it seems perfectly justified to join them together with Sn-Wo 
occurrences ofNigeria and those ofthe Niger Republic into one metallogenic unit of 
several provinces and subprovinces. 

Mineralization is connected to post-orogenic granites ofthe Brazilian Orogenie 
Cycle whose age of700--450 m. y. agrees weil with a similar age determination from 
the West African Orogen. BuLLARD et al. (1965) and ScHUILING (1967) have already 
stressed the fact that this tin belt ends abruptly at the Atlantic coast allowing 
conclusions as to the junction of both continents prior to the disruption. 

On the Borborema Plateau (Paraiba and Rio Grande do Norte) Sn-Wo 
mineralization is known to occur mainly in Be-and Li-pegmatites. They show 
significant tourmalinization and bear a considerable amount of ilmenite. Tantalite 
in economic concentrations is present in several ofthese pegmatites associated with 
the highly tantaliferous Mn-tantalite and Bi-tantalite. The Sn-Wo-Ta pegmatites of 
the Borborema match perfectly weil with those ofNigeria although tantalite occurs 
more sporadically on the Borborema Plateau. In Nigeria two different ·phases of 
formation of Sn-Wo enrichment can be distinguished. The older pegmatite suite 
carrying cassiterite and wolframite of of the same age as in the opposite region of 
North-east Brazil, viz. 500m. y. (JACOBSON et al., 1965). The younger suite which is 
characterized by colum bite in addition to cassiterite and wolframite is connected 
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with the so-called Younger Granites with ages of 155 m. y. (mid-J urassic ). 
Considering the origin of the younger granite8 it is believed that they were derived 
from an initial peralkaline melt of local basemant rocks (BowDEN, 1970). 

The Sn-Wo mineralization ofthese Younger Granites was probably caused by 
derivation oftin and wolfram from the 500 m. y. basement rocks. The genesis ofthe 
Younger Granites and their mineralization is connected with the disruption ofthe 
Gondwana Continent beginning during the J urassic. 

As the mineralization of the Y ounger Granites is related to the commencement 
or the drifting ofboth continents it therefore is strictly speaking beyond the scope of 
this paper which deals with ore provinces existing prior to the disruption. The 
Younger Granites mark the beginning of the youngest cycle of cratonic magmatism 
on the African Shield (LEUBE & C1ssARZ, 1966). 

The Jos Plateau, Nigeria, is the main world producer of columbite which 
derives from the younger biotite granite and, to a minor extent, from associated 
riebeckite granites. The old pegmatites had contributed but a small amount to 
the country's tin and wolfram production and have been exhausted since several 
years. 

The examination ofthe cassiterite mineralization of Africa and South America 
reveals evidence of further tin subprovinces. The Sn-Nb-Ta pegmatites of Gabon 
and the Congo Republic correspond closely with those of Sao Joäo del Rei and 
Governador V aladares, Minas Gerais. 

The stanniferous pegmatites of Sao J oäo del Rei hold a position of their own 
from the geochemical point of view. They are polymetallic pegmatites bearing Sn, 
Nb, Ta, U, Li, and Zr. Ta and Nb predominate and occur mainly as tantalite and 
complex uraniferous microlite. Alkali granites nearby seem to display genetic 
relationship to the pegmatites. 

The cassiterite deposits of Central Bahia show a less complex geochemical 
composition. Cassiterite is found disseminated or as filling of joints and fissures in 
rhyolites. 

A third distinctive tin ::mbprovince comprizes the Sn-Wo pegmatites ofthe Uis 
and Brandberg Mines, South-west Africa together with a number of other 
occurrences, and the Sn mineralization of southern Brazil, all of them with ages in 
the .500--600m. y. range. 

In Encrusillada, Rio Grande do Sul, Sn-Wo mineralization occurs in the Y oung 
Precambrian Porongos group. Greisen with tourmaline, beryl, topaz and monazite 
are typical accessories. The deposits ofthe State Sao Paulo and ofNova Trenta, Sta. 
Catarina, show a similar paragenesis. 

The extensive scheelite area ofNorth-east Brazil (Borborema Plateau), which 
comprises approximately 30.000 square kilometers, was first considered as hydro
thermal mineralization caused by Y oung Precam brian palingene granites (J OHNSTON 
& VASCONCELLOS, 1944). EBERT (1970) believes in a mobilization of wolfram 
mineralization in strata more than 1000 meters below the scheelitiferous marbles. 
For this preexisting mineralization and mobilization, however, no geochemical 
proof can be produced. The latest investigations suggest the conclusion that this 
mineralization is of syngenetic origin and belongs to the reactionskarn type. The 
scheelite-bearing calc-silicate marble apparently has been formed by exchange of 
material between the limestone and bordering gneiss. 

The scheelites tend to occur in connection with thin beds of marble within a 
sequence of Young Precambrian sediments and metamorphics 250m thick. More-
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over scheelite mineralization was found com bined with rich sulfides in the 
surrounding gneiss andin intercalated layers of amphibolite which partly seem tobe 
altered basic volcanics. 

From Dahomea several small scheelite occurrences are known which too are 
connected to marble (BLACK, 1959). They appear tobe ofthe same age as those in the 
Borborema with which they may be correlated. 

GOLD 

The major epigenetic gold deposits are located preferably on older cratonic 
shields of both continents. 

The occurrences of gold quartz veins on the Guiana Shield evidently match 
those of the West African Precam brian Craton. 

On the Guiana Shield the veins are distributed in close vicinity to the granites 
intrusive into the various volcanic series consisting of green schist and chloritic 
schist, basic to intermediate meta-volcanics and meta-greywackes. Mineralization is 
known to have taken place in several phases, the most important of which are 
connected to granites with ages in the 1800 m. y. range. Gold deposits are 
concentrated in the northern part of the Guiana Shield in Venezuela, Guiana, 
French Guiana and Surinam. Several centres ofmineralization can be distinguished. 
The best known is the so-called "Quadrilatero Aurifero de el Callao" to the south of 
the Serra da Imataca, about 200 km southest of Ciudad Bolivar, Venezuela. For 
many decades after its discovery the Quadrilatero belonged to the world's richest 
gold deposits. 

The gold enrichments ofthe Brazilian territory of Amapa in the far east ofthe 
Guiana Shield are mainly placer deposits. The pegmatitic source rocks for the placers 
fit well into the framework of the gold province. 

In the African portion of this gold province primary deposits are arranged along 
N-NW trending Birrimian axes in Ghana and Upper Volta. The centre of a system 
ofrich gold veins is the Poura gold district (Upper Volta) situated within a series of 
volcanic green schist in close contact to intrusive granite with an age of about 
1800m. y. The Lay-, Songo- and Zergoure veins (Upper Volta) also form part ofthe 
Birrimian gold trend. The gold deposits of the Ivory Coast display similar 
stratigraphic features. 

Within the bearing of the Pan-African Orogenie Cycle younger gold deposits 
can be traced from Dahomey and Nigeria to the Niger Republic, and southward to 
the Cameroon Republic. These gold deposits are associated with granitic rocks with 
ages in the 500-550 m. y. range and match those ofCeara, Rio Grande do Norte and 
Paraiba with which they com bine another gold province. In Brazil they do not reach 
economic importance, but in Cameroon they are exploited in numerous small mines. 

lRON 

Itabiritic iron deposits have been formed repeatedly at various times during the 
Precambrian. In Africa as weil as in South America the principal periods of the 
formation ofitabirites seem tobe about 3200-2900 m. y., and about 2200, 1800 and 
700m. y. The huge itabirite deposits of Africa are of Old and Middle Precambrian 
age, whereas d uring the younger Precam brian itabirites were formed but sporadical
ly and of minor thickness and extension. 
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The itabirite deposits of Liberia, Sierra Leone and Guinea and those of 
Venezuela (Serra de Imataca) form a homologous ore province separated by the 
continental drift. This province is one of the world's biggest iron ore enrichments. 
The ore is concentrated in a metamorphosed sedimentary-volcanic series and age 
determinations indicate an age of approximately 2700 m. y. (HURLEY & RAND, 1973). 

In the eastern part of the Guiana Shield itabirites are found intercalated in the 
intensely folded Old Precambrian. Other iron ore enrichments are known from 
southern Surinam, Guiana, and Amapa. 

The vast itabirite deposits of the Bong Range, Bomi Hills, Eie Hills and the 
Nim ba Range, Liberia, with ages older than 2700 m. y. allow direct correlation to 
the above mentioned deposits of South America. The ferriferous rock sequences 
which show enrichments of economic value in places can be traced over great 
distances in Liberia (200 km) as weil as in Venezuela (300 km) directly to the coast of 
the Atlantic Ocean. 

Another iron ore district of comparable magnitude and economic importance, 
the "Quadrilatero Ferrffero" of Minas Gerais, seems to have its conterpart on the 
African continent in the iron deposits ofGabon and the northern Republic ofZaire. 
They are tentatively linked together to an iron ore province as age determinations 
do not yet allow for a definite classification. 

URANIUM 

Uranium mineralization in South America and Africa show some remarkable 
ressem blances. On both con tinen ts two different t ypes of uranium deposits show up 
in equal geotectonic position. 

Deposits related to granitic or granitoide intrusives are found parallel to the 
eoastlines in the orogens which were subjected to the youngest metamorphism 
about 500 m. y. ago . 

. East-northeast of Swakopmund, South-west Africa, the Rössing uranium 
deposit lies on the southern margin of a huge oval dome structure composed of 
metasediments of the Damara group in which alaskite is intrusive. The alaskite is 
mineralized with uraninite, betafite and uranophane. The alaskite intruded parallel 
to the bedding and to the schistosity in nearly vertically disposed sediments 
(BERNING et al„ 1976). Rössing is one of the riebest deposits and soon will be the 
biggest syngenetic (bynormaldifferentiation in alaskite) uranium mine in thewor ld. 

In Brazil prospecting and detailed investigation has been started recently on 
uraniferous granitic rocks and pegmatitic granites, 500 m. y. of age, near Curais 
Novos, Rio Grande do Norte, in the same area which is mineralized with the 
abovementioned scheelite. No details are available so far, but a certain similarity 
between the Rössing deposit and these uranite-bearing intrusions is apparent. 

Uranium mineralization is associated also with the Gondwana sediments on 
both sides ofthe South Atlantic. In South Africa a few years ago uranium has been 
discovered in the Lower Beaufort group of the Karroo supergroup west of the town 
Beaufort-W est. Mineralization occurs within a fine-grained pyritic arkose and 
sandstone alternating with shale. The uranium deposits in the Lower Beaufort 
group are enriched thinly-bedded lenses in which the uranium minerals occur along 
the bedding planes andin joint fissures. There appear tobe widespread associations 
ofuranium with organic remains and carbonacaeous material. Detrital uraninite is 
absent (v. BACKSTRÖM, 1974). 
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Recently the eastern margin of the Parana Basin of southern Brazil became a 
major prospecting target for uraniferous sandstones of Permian age. The uranium 
enrichments are concentrated in the Rio Bonito formation which can be directly 
correlated with the Lower Beaufort stage ofthe Karroo supergroup ofSouth Africa. 
In both cases the uranium ore is found above the coal seams or their stratigraphic 
equivalent intercalated in sandstone. As the prospecting campaign is under way 
further information is not yet available. 

In the older cratonic areas of both continents Precambrian metamorphosed 
conglomeratic gold- and uranium placer deposits exist: the Upper Witwatersrand 
beds in South Africa (2500m. y.) and the Minas seriesnear Belo Horizonte andin the 
eastern SerradaJacobina in central Bahia (1800m. y. ?). These deposits are-as far 
as sediments and mineralization are concerned - very similar and have been 
compared from the genetical point ofview by RAMDOHR (1958). They can, however, 
not be correlated to an ore province as they differ considerably from each other not 
only in age but also in the structural unit they belong to. The Witwatersrand strata 
were deposited in a huge, oval-shaped basin on a stable platform of approximately 
3000 m. y. of age. The Minas series, on the other hand, was laid down in a definitely 
mobile geosynclinal belt. This belt extended more than 1000 km and reached 
cratonic stabilization by subsequent folding. 

DIAMOND 

In South America at least two periods of emplacement ofkimberlitic rocks seem 
discernible, although only diamond placer deposits have been found so far. The 
oldest with an age of more than 1600 m. y. Barren kimberlitic pipes of seemingly 
Cretaceous age have been found in Piaui and recently in Minas Gerais in the vicinity 
of Cretaceous placers. 

The oldest diamonds in placer deposits in South Africa belong to the 
Witwatersrand beds whose age was determined tobe at least 2600 m. y. Consequent
ly the source rocks must be of still older age. The oldest kimberlite pipe encountered 
from which measurements are available is Premier Mine near Pretoria dated 1800 ± 
m. y. of age. The last stage of diamondiferous kim berlite emplacement occurred 
during the Cretaceous. 

A distinct diamond province on the West Africa-Guiana metallogenic unit 
comprizes among others the deposits in Guinea, Sierra Leone, Ghana andin Guiana, 
Venezuela, Surinam and French Guiana. Primary diamonds worked in their 
kimberlitic source or their alluvial deposits close to the source occur on the West 
African Shield in Guinea (Kankan-Begla region) and the Sefadu region of Sierra 
Leone. 

On the other hand numerous producing regions are known, where the alluvial 
diamonds are believed tobe relatively distant from their source rocks as for instance 
the Sewa placers of Sierra Leone and the Birim and Bonsa placers of Ghana. The 
Segela-Tortiya concentration is attributed to the Lower Birrimian sediments on the 
old stable craton of West Africa. These deposits lead directly to the Guiana placers, 
the oldest of which occur in the Roraima quartzites aged older than 1600 m. y. The 
source rocks most likely belong to the 1800 m. y. orogenic cycle. 

Other important diamond placers of this age group are situated in the Caroni 
basin in Venezuela, and in Surinam and French Guiana. 
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Two different diamondiferous conglomerates are present in Minas Gerais. The 
older, which are of interest in our context, occur in the Minas Series (Diamantina). 
They possibly derived from pipes related to those of the Premier Mine near Pretoria, 
South Africa. 

The younger diamondiferous conglomerates (Romaria, west Minas Gerais) are 
ofUpper Cretaceous age and the diamonds are concentrations deriving from nearby 
pipes of slightly older age (probably Lower Cretaceous). 

The Late Precambrian orogenic belts parallel to the Atlantic Ocean on both 
continents are practically free of primary and secondary diamondiferous rocks ore 
concentrations except for the submarine coastal and alluvial deposits on the mouth 
of the Orange River, the diamonds of which have been transported for about 
1000km from the Middle Precambrian cratonic areas. 

Although only one clearly developed diamond province separated by continen
tal drift can be recognized, i. c. on the West-African -Guiana unit, diamonds are of 
special interest as the periods of their emplacement appear to strengthen the 
hypothesis of a similar contemporaneous metallogenic development of both 
continents. lt is believed that this hypothesis will lead to most interesting practical 
consequences as far as exploration targets are concerned. 
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