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TYPES OF RARE METALS DEPOSITS IN AFRICA

AND MABi" DIRECTIONS IN EXPLORATION*

Developments in modern industry and technique require the application

of various rare metals which now are very important for many of the quite

delicate fields of new technique*.

On the basis of existing knowledge and experience the African

continent should be considered as a very important source of the various

rare metals for the whole world. Therefore, the proper direction of

activity in order to utilize the natural reserves of rare metals should

be very important for all developing countries in Africa. From this

point of view, it should be emphasized that this seminar is very useful

and important for all African countries which are working in the field

of development of their mineral resources.

A number of outstanding geologists have worked in the field of

investigation of rare metals deposits in Africa and as a result of their

activity many very significant deposits have been discovered and prospected.

Africa is now considered as a very important source of columbium, tantalum,

caesium, beryllium and rare earths.

But it would be quite incorrect to say that we have sufficient

knowledge concerning the resources of rare metals in Africa. The wide

range of geological environment in African countries, and the usually

insufficient information concerning geological structure and composition

of rocks in some very promising regions, permit us to be sure that

systematic exploration for rare metals in such regions will result in
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important discoveries of new commercial deposits. < *

During the last 20 years geologists and mining engineers around the

world have acquired a considerable experience in the field of prospecting

and mining for rare metals deposits and it is very important for all

developing countries to use this wide experience for the benefit of their

economic development.

Discussing the most effective ways in exploration, it is necessary

to take into consideration that there is now no shortage in the world market

for some rare metals, because very large deposits are known and exploited

(for example cerium rare earths in monazite).

On the other hand there are metals (for example tantalum) for which

we do not have sufficient reserves. Another example is columbium. Large

reserves are known in Africa for the caa?bonatite (pyrochlore) type of

columbium ores, but the technological process of ore-dressing must be

improved. All these economic factors must be taken into consideration during

the evaluation of new rare metals deposits. From this point of view, I will

try to summarize and discuss some problems concerning the possible signi

ficance of certain particular types of rare metals deposits in Africa.

I. Columbium and Tantalum

Three main types of Nb and Ta primary deposits exist in African

countries.

a) The albitized granites (apogranites) with columbite, or columbo-

tantalite, or pyrochlore. They belong to the so-called formation of African

younger granites situated within the zones of reactivation in the African

Precambrian shield and have an age of 5OO-7OO million years. They are

widely distributed in Nigeria and are known in many other countries of

Africa including Uganda, Congo (K), Congo (Brazz.), Niger, Madagascar and

some others. The advantage of African apogranite deposits is the existance

of a deep weathering crust which permits the mining of such deposits

without application of blasting and rcck-crushing*
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In the evaluation of columbite-bearmg albitized granites it

is necessary to take into consideration that columbite ores are the best

material for production of ferro-columbium and the present technological

process for ferro-columbium is based on columbite. Therefore, we may

assume.that this type of columbite deposits does not lose its sign: Icance

even in the future when pyrochlore-bearing carbonatites will be probably

the main sources for columbium.

The exist ^nce of varieties of albitized granites enriched by

tantalum should be considered as an extremely important phenomenon. Such

granites (apogranites) contain columbo-tantalite. and even tantalite and

microlite. The Lumino deposit in south-east Uganda which has been studied

by Dr. Yon Knorring may serve as a good first example of such a kind. No

doubt it is possible to find tantalum-bearing albitiaed granites with higher

grades of ore.

I believe that we should support the suggestion whih is made

by our colleague, the representative of Nigeria about the necessity of

special investigation of the albitized columbite-bearing granites in order

to establish the general reserves of ores, to reveal the possibility of

finding varieties enriched by Ta, and to assess all economic t spects of

mining activity in this field.

b) The Rare-metals Pegmatites

Columbo-tantalite and tantalite are important by-products in

most pegmatites which are exploited for beryl- Usually production is on

a small scale. Discussing the problem concerning the significance of

columbite-ta'ntalite deposits in pegmatites, it is necessary to take into

consideration the deficit of Ta in the world market. It would be useful

to emphasize that pegmatites are and will be in future the verj important

source of Ta. Therefore special attention should be paid to the explora

tion for tantalite and columbo-t-ntalite in pegmatites. Fine-grained

albitized pegmatite dikes, which often contain a rather high content of

tantalite or columbo-tantalite in the small crystals, should be carefully

investigated during exploration. Deposits of such type areusually missed

because they do not contain coarse crystals of typical pegmatite minerals.
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It would be useful to point out that geochemical methods are very effective

in exploration for tantalum. The application of simple ore-dressing

technique should "be recommended in order to increase the tantalite and

columbo-tantalite production within pegmatite fields.

c) The Pyrochlore-bearing Carbonatites

The African continent contains the largest reserves of pyrochlore

ores in the world. On the basis of the very interesting presentations which

have "been made in this seminar by representatives'of Congo (K), Kenya, Uganda

and other countries it is possible to Judge that there is no problem in the

field of exploration for such deposits, The existing reserves are very large.

But the problem of ore beneficiation remains the most, difficult problem1 which

does not permit exploitation of these carbonatite deposits, to be;gin< without

wide scale investigation in this direction. Nevertheless.,, no doubt that

after a relatively shoit time African carbonatite.deposits will • ■

become a very important source of columbium for. the world industry.- The

problem now is only technological.

It is.necessary to emphasize that climatic conditions in most

African countries are very favorable for secondary concentration of Ta-Nb .

minerals from albitized granites (apogranites) and pegmatites im eluvium,

colluvium and alluvium, and therefore disintegrated (weathered) granites

and pegmatites should be considered as a most promising commercial spurce

for these minerals. ■ .

II. Beryllium

Beryllium deposits can be divided roughly into four main groups:

1. Pegmatite deposits with coarse-grained beryl crystals.. ■ ■

2. Pegmatite deposits with fine-grained beryl crystals. ■

3. Postmagmatic vein and metasomatic. deposits with beryl.

4. Postmagmatiq vein and metasomatic deposits with bertrandite-,

phenacite and other beryllium minerals. . . . . .

Many countries of Africa have a wide experience in the field of.

prospecting and mining of beryl-bearing pegmatites. Mining .is. usually

profitable when pegmatite body is disintegrated and contains no less than
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0»5% "beryl in coarse crystals. Although recently some new and very

promising types of "beryllium deposits have "been discovered it is necessary

to emphasize that pegmatites with large crystals of "beryl still remain the

most important sources of beryllium for world industry. The utilization

of new types of "beryllium deposits requires rather complicated technological

investigations and large scale experimental work. Such investigations now

are carried out in various countries, such as the U.S.A., UK and others, and

no doubt they will take a rather long time. It is therefore reasonable to

judge that pegmatite deposits with hand-picked "beryl will remain a main

source for beryllium in the world market for period no less than the next

ten years. It means that beryl-bearing pegmatites should be considered now

as an important type of the rare metals deposits for the economy of many

African countries, and exploration for such deposits should be included as

a significant task for the activity of the geological surveys of these

countries.

The utilization of pegmatite ores with fine-grained beryl obviously

could considerably increase the reserves of beryllium ores in many African

countries which are rich in pegmatites. But it is necessary to take into

consideration that only very large reserves of beryl and a comparatively

high grade of ore could justify the application of special flotation methods

for utilization of fine-grained beryl from pegmatites. This problem needs,

additional investigation, mainly in the fields of technology and economics-

The postmagmatic vein and metasomatic beryl deposits which were

recently discovered in Morocco, U.A.R. and some other African countries

now are acquiring more and more significance as a commercial source-.of ..

beryllium. Such deposits are known in various parts of the. world,

particularly in South America, South-East Asia and others. Tungs.ten

and tin usually are associated with beryllium in deposits of such types. . .

On the basis of existing information concerning the distribution of

tungsten and tin postmagmatic deposits in Africa the exploration for

postmagmatic beryl deposits should be considered as a very interesting

task for geological surveys of various African countries, including the

U.A.R., Morocco, Uganda, Congo (Brazz.) and others. A similar task should
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"be important also in the field of exploration of new types of "beryllium ■ X

deposits with bertrandite, phenacite and chrysoberyl. The interesting

information which has "been submitted Iky representatives of Morocco, U.A.R.

and some other countries permits us to judge that deposits of such type

undoubtedly exist in Africa. The high grade of beryllium ores and large

reserves in the bertrandite and phBnacitedeposits recently discovered in

the U.S.A. and some other countries oould justify all efforts in the

research work and exploration in this new field.

One could say much more about rare metal deposits in Africa. But

we have only limited time and I would like to make some proposals.

It. seems that all problems existing in the field of utilization

of rare metals resources' in African can be divided in two main groups.

The first group would include the practical problems of the

present time such as exploration, detailed prospecting and mining of

certain types of rare metals deposits.

But another large group of very important problems exists now.

This group includes a number of problems requiring various types of

research work before it will be possible to solve these problems in the

field of practice. These problems appear to be common to most countries

of Africa. Therefore it would be very useful to organize a regional

institute of new metals and minerals for Africa, which should be responsible

for various kinds of investigations in the field of utilization of rare

metals reserves in African countries. May be such an institute should be

organized as a unit in a general regional institute for minerals) It is

a topic for discussion. But in all cases such a unit would be necessary

for .solution of various rather difficult problems existing in the very

interesting and important field which now is the topic of this seminar.


