INTERNATIONAL
URANIUM RESOURCES
EVALUATION PROJECT
INTERNATIONAL
ATOMIC ENERGY AGENCY
M VIENNA, AUSTRIA

OECD
NUCLEAR ENERGY AGENCY
PARIS, FRANCE

IUREP ORIENTATION
PHASE MISSION
Summary Report

ZAMBIA

A summary report prepared on behalf of the
Executive Group for the IUREP Orientation Phase

IUREP ORIENTATION
PHASE MISSION
Summary Report

ZAMBIA

A summary report prepared on behalf of the
Executive Group for the IUREP Orientation Phase

THE OECD NUCLEAR ENERGY AGENCY
38, Boulevard Suchet, F-75016 Paris (France)
The OECD Nuclear Energy Agency (NEA) was established on 20th April 1972, replacing the OECD's
European Nuclear Agency (ENEA).
NEA now groups all the European Member countries of OECD with Australia, Canada, Japan and the United
States. The Commission of the European Communities and the International Atomic Energy Agency take part in
the Agency's work.
The main aims of the NEA are to promote cooperation between Member governments in the safety and
regulatory aspects of nuclear power and in the development of nuclear energy as a contributor to economic
progress.
This is achieved by:
-

encouraging the harmonisation of governments' regulatory policies and practices;

-

reviewing technical and economic aspects of the nuclear fuel cycle;

-

assessing demand and supply, and forecasting the potential contribution of nuclear power to energy
demand;

-

exchanging scientific and technical information; and

-

coordinating and supporting research and development programmes, notably through the setting up of
joint projects.

INTERNATIONAL ATOMIC ENERGY AGENCY
Wagramerstrasse 5, A-1400 Vienna (Austria)
The International Atomic Energy Agency (IAEA) came into being in Vienna, Austria, on 29 July 1957. Its
main objectives are to "seek to accelerate and enlarge the contribution of atomic energy to peace, health and
prosperity throughout the world" and to "ensure, so far as it is able, that assistance provided by it or at its
request or under its supervision or control is not used in such a way as to further any military purpose".
The IAEA is an intergovernmental organization like the United Nations, the World Health Organization and
other specialized agencies of the United Nations. It is directed by a Board of Governors, which is composed of
representatives from 34 Member States, and a General Conference of the entire membership of 112 States. The
IAEA has its own programme, approved by the Board of Governors and the General Conference, and its own
budget, currently at 107 million dollars (1985), financed by contributions from its Member States.
Although autonomous, the IAEA is a member of the United Nations system and sends reports on its work to
the General Assembly and to other United Nations organs.

© OECD, 1985
Queries concerning permission to reproduce or translation rights should be addressed to:
Director of Information, OECD
2, rue Andre-Pascal, 75775 PARIS CEDEX 16, France

CONTENTS

Page

SUMMARY

4

INTRODUCTION

4

GENERAL GEOGRAPHY

5

ADMINISTRATIVE BODIES CONCERNED WITH URANIUM

5

LEGISLATION CONCERNING URANIUM EXPLORATION,
DEVELOPMENT AND PRODUCTION

6

GEOLOGY OF ZAMBIA

6

THE KATANGA SEDIMENTS AND LUFILIAN ARC

8

PAST EXPLORATION

9

OCCURRENCES OF URANIUM

10

PAST PRODUCTION AND PRESENT REASONABLY ASSURED
RESOURCES AND ESTIMATED ADDITIONAL RESOURCES

14

FAVOURABLE AREAS FOR SPECULATIVE RESOURCES

15

RECOMMENDATIONS

18

ANNEX

20

- 3-

SUMMARY
A report has recently been published which describes the findings of
the International Uranium Resources Evaluation Project (IUREP) mission to
Zambia.
The IUREP Orientation Phase mission to Zambia estimates that the
Speculative Resources of that country fall within the range of 33 000 and
100 000 tonnes uranium. The majority of these resources are believed to exist
in the Karoo sediments. Other potentially favourable geological environments
are the Precambrian Katanga sediments, as well as intrusive rocks of different
chemical compositions and surficial duricrusts.
Previous unofficial estimates of Zambia's Reasonably Assured Resources
(RAR) and Estimated Additional Resources (EAR) are considered to be still
valid: the total RAR amount to 6 000 tonnes uranium, located in Karoo
(4 000 tonnes) and Katanga (2 000 tonnes) sediments, while the EAR are
believed to total 4 000 tonnes being found only in Karoo sediments.
The mission recommends that approximately US$ 40 million be spent on
uranium exploration in Zambia over 10 years. The largest part of this
expenditure would be for drilling, while the remainder should be spent on
airborne and ground surveys, as well as on interpretative work on previous
airborne data, Landsat imageries, etc.

INTRODUCTION
During the bibliographic study, which formed the first phase of the
International Uranium Resources Evaluation Project (IUREP), Zambia was
identified as one of the countries with good potential for uranium resources
in addition to those reported in "Uranium Resources, Production and Demand,
December 1977"*. Following a meeting at which the objectives of the IUREP
Orientation Phase were discussed in some detail with a number of selected
countries the Zambian authorities requested on Orientation Phase mission. The
Mission was undertaken by two consultants, A. Komura and J. Rheiner, in
January-March 1981.
The Executive Group for the IUREP Orientation Phase acknowledges the
excellent cooperation given to the Mission by the Zambian authorities.
Special thanks are due to the Hon. Mufuya Mumbuna, M.P., Minister of Mines for
the interest be showed in the mission, and to Mr. N.J. Money, Deputy Director
of the Geological Survey Department of the Ministry of Mines, and Director of
the Prescribed Minerals and Materials Commission of Zambia, who greatly
assisted in the organization of the mission and cooperation with local
authorities and related private sectors. Also the Mission is grateful to the
staff of the Geological Survey Department for providing valuable first-hand
geological information.

*

"Uranium Resources, Production and Demand, December 1977", OECD(NEA)/IAEA.
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GENERAL GEOGRAPHY
Zambia is a land-locked country covering an area of 752 618 km^. It
is located approximately between latitudes 8° and 18°S and between longitudes
22° and 34°E. It is bounded in the north by Zaire and Tanzania, in the east
by Malawi and Mozambique, in the south by Zimbabwe, Namibia and Botswana and
to the west by Angola. According to a 1979 estimate the total population of
Zambia is 5 649 000. The capital city is Lusaka with 641 000 inhabitants.
Other important centres are the mining towns of Ndola (population 323 000),
Nkana-Kitwe (341 000), Chingola and Chililabombwe, Mufulira, Luanshya. The
country constitutes a portion of the Central African Plateau with an average
elevation of 1 200 m and a maximum elevation of 2 164 m, a peak located at the
Malawi boundary. In the east and southeast the plateau is cut by a number of
deep valleys belonging to the East African rift system containing the Luangwa,
Luano, Rufunsa, Lukasaski and Zambesi Rivers. The climate is in general
pleasant at higher elevations, but in the lower areas the climate becomes
oppressive for a portion of the year. There are three seasons: a cool dry
season from late April to August, a hot dry season from the beginning of
September to November and finally the warm to hot rainy season from November
to early or late April. For exploration activities the rainy season should be
avoided as traffic conditions become extremely difficult.
Topographic maps of Zambia are available from the Survey Department of
the Ministry of Lands and Natural Resources at various scales. The 1:250 000
series covers the entire country, while the 1:50 000 set is published only for
parts of the Northern and Luapula Provinces. Conventional aerial photographs
cover the entire country at scales between 1:20 000 and 1:80 000. Geological
maps at a scale of 1:100 000 have been published for only a few areas around
Lusaka and around the Copper belt. They are for sale at the Geological Survey
Department of the Ministry of Mines.

ADMINISTRATIVE BODIES CONCERNED WITH URANIUM
At present the following government agencies are concerned with the
different aspects of uranium geology, exploration and liaison with foreign
uranium exploration companies:
1. The Prescribed Minerals and Materials Commission is responsible for
the legal and contractual aspects of uranium;
2. the Geological Survey Department providing assistance and advice, as
well as functioning as counterparts to the foreign exploration
companies active in Zambia;
3. the Mines Development Department is responsible mainly for the
monitoring of all exploration and mining projects, as well as for
the issue of prospecting and mining licences.
4. the Mines Safety Department is in charge of the safety and health of
the miners, and controls the manufacturing, sale and use of
explosives.
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LEGISLATION CONCERNING URANIUM EXPLORATION, DEVELOPMENT AND PRODUCTION
The Mines and Minerals Act of 1969 vests all the rights of ownership
in, and searching for, mining and disposing of minerals in the President of
the Republic on behalf of the State. This law was amended in 1976 and
provides that the State has the option to acquire an interest in any mining
venture that may be developed. This amendment also provides for the control
of sales of all reserved minerals, which include uranium, and requires that
prospecting, exploration and mining operations are carried out in a competent
and efficient way. Zambia, in general, encourages the development of its
uranium resources, a potential source of foreign exchange, with the
cooperation of foreign investors. The contractual base for such a cooperation
is an agreement concluded between the Prescribed Minerals and Materials
Commission and the foreign investor.

GEOLOGY OF ZAMBIA (Fig. 1.)
Zambia may be divided into six structural stratigraphic provinces,
which are approximately from east to west:
1.
2.
3.
4.
5.
6.

the
the
the
the
the
the

Bangweulu Block;
Kibaran Province;
Katanga sediments and Lufilian Arc;
Mozambique Belt;
Karoo System and
Barotse Basin.

The Bangweulu Block
This unit is underlain by the Precambrian rocks of the Basement
Complex, the Plateau Series as well as the Luapula Beds. The Basement Complex
includes acid to intermediate volcanics intruded by granites, adamellites and
tonalites and is in large parts unconformably overlain by the Plateau Series
(1 800 to 1 100 Ma). This series consists of shallow marine sediments in the
east and west and fluvial and continental conglomerates, sandstones, and
mudstones in the central part of the Bangweulu Block. In the west, the
Luapula Beds overlie unconformably older rocks. The Luapula include clastic
sediments, possibly tillites, and limestones.
The Kibaran Province
This province is located in southeast Zambia. Its main feature is the
Kibaran Orogeny (1 300 Ma) which has affected most of the pre-Katanga
formations, consisting of a wide variety of granites, gneisses, migmatites,
metasediments, phyllites, cataclasites, amphibolites and metavolcanics. In
more detail, the pre-Katanga rocks have been divided into pre-Kibaran and
Kibaran elements. The pre-Kibaran includes the Lufubu Series with
metamorphics, limestone and dolomites, the Plateau Series, the
granulite-migmatite-calcsilicate-amphibolite sequences and the
quartzite-gneiss-migmatite sequence of the Luanga-Lukusashi-Zambesi
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confluence. The Kibaran units include the Muva Series of clastic sediments,
the pre-Katanga sequence of the Southern Province, the Mulungushi, Rufunsa and
Sasare sequences as well as those meta-sediraents which later were incorporated
into the Irumide Fold Belt.

THE KATANGA SEDIMENTS AND LUFILIAN ARC
West of longitude 28° 30' E the Katanga sediments cover extensive areas
of the Northwestern, Central and Southern Provinces except were uplifting or
doming exposed the basement. These sediments were deposited predominantly
under marine conditions between 1 300 - 1 000 Ma and the base of the
Palaeozoic. Their thickness reaches several thousand metres, divided into
Lower and Upper Roan Groups, the Mwashya group and into the Kundelungu
Series. The Lower Roan represents a mainly transgressive sequence deposited
on a very rugged basement surface. Conglomerates and aeolian sandstones,
elastics and shales deposited in a shallow water near-shore reducing marine
environment, gradually change into dolomitic rich Upper Roan and carbonaceous
shales of the Mwashya Group. Towards the top of the Mwashya an erosional
contact marks the base of the Kundelungu which is characterized by two major
tillite horizons that have a broad chronostratigraphic significance throughout
Central Africa.
The Katanga sequence underwent three phases of folding and metamorphism
during the Lufilian orogeny (840 - 465 Ma), which has been responsible for the
uplift of five large domes of Basement Complex, consisting of gneisses,
granites, amphibolites, and migmatites, surrounded by narrow envelopes of
successively younger Katanga sediments. This area in northwestern Zambia,
with continuations into Angola and Zaire is commonly referred to as the
Lufulian Arc.
A variety of granitic rocks are present in the area underlain by
Katanga sediments. Some of these are pre-Katanga in age but have been
remobilised by the Lufilian orogeny, some are syntectonic intrusions into
folded Katanga rocks. In addition to the granitic intrusives some gabbros,
dolerites, as well as syenites are known.
The Mozambique Belt
This Belt, also part of the Pan African orogenic belt system, stretches
through Mozambique, Zambia and East Africa, and up into Ethiopia.
In Zambia it occupies the area east of the Luangwa Valley. It is
formed by polymetamorphosed and complexly folded high grade gneisses,
charnokites and granulites, cut by granitic, syenitic and basic intrusions.
Interspersed within these rocks is a series of low grade metasediments
including a basal conglomerate, psammites and pelites.
The Karoo System
The Karoo System consists of sediments and basaltic volcanics ranging
in age from Carboniferous to Jurassic. It covers the down-faulted rift
troughs of the Mid-Zambesi, Luangwa, Luano-Lukusashi and Kafue Valleys and
part of the Barotse Basin in Western Zambia. Stratigraphically, the system
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is divided into the Lower and Upper Karoo. The Lower Karoo of some 2 000 m
thick, consist of a basal sandstone and conglomerate formation of
fluvio-glacial and glacial origin overlain by fine grained sediments of a
deltaic and flood plain fluviatile formation, which also includes sandstones,
carbonaceous mudstones and coal seams. These grades into a 500 - 1 000 m
thick lacustrine sequence of mudstones and calcilutites, commonly referred to
as the Madumabisa Mudstones. The Upper Karoo with a total thickness of
approximately 1 000 m unconformably overlies the Lower Karoo. It consists of
a series of arenaceous continental sediments, the Escarpment Grit, and a
sequence of finer grained sediments, called the Interbedded Mudstones Sandstones. The youngest member of the Upper Karoo is the Batoka Basalt
Formation with pyroclastics and lava sometimes interlayed with aeolian
sandstones. At a later period, the Karoo was intruded by carbonatites and
kimberlites in the area of the Rufunsa and Luangwa Valleys.
The Barotse Basin
This basin is part of a larger structure extending into Botswana,
Namibia, Zambia, South Africa and Angola. In Western Zambia, along and west
of the Zambesi the Upper Karoo Batoka lavas are overlain by up to 100 m thick
Cretaceous continental mudstones and silstones, often calcareous, with thin
gypsum layers. This sequence in turn is overlain in large parts of the basin
by Mid-Tertiary-Quaternary reworked sands of the Barotse Formation and by
unconsolidated sands of the Zambesi Formation. In many places, duricrusts
such as silcretes, ferricretes, and calcretes are developed.
Mineral Resources
Zambia is well endowed with mineral resources, and a large proportion
of its foreign exchange earnings come from the export of mineral commodities.
Copper and cobalt dominate the present mining industry, with Zambia being the
world's second largest producer of cobalt, and fifth among world copper
producers. Lead, zinc, silver, cadmium, coal, amethyst, and emerald are
produced in some quantities. In addition, gold, tin, manganese, talc, gypsum,
limestone and clay are produced in minor quantities. Active exploration is
under way for uranium which is expected to become a significant export in the
future.

PAST EXPLORATION
Uranium exploration began in the mid 1950s when pitchblende
concentrations were discovered associated with copper-cobalt mineralization in
the Copperbelt. During the same period carborne radiometric surveys in the
Mid-Zambesi Valley led to the discovery of several anomalies in Karoo
sediments. In 1957 an airborne radiometric survey was carried out by the
Rhodesian Selection Trust in the Luapula Province. Between 1967 and 1976 the
larger part of the country with the exception of the Western Province was
covered by airborne spectrometer and magnetic surveys by different contractors
on behalf of the Government of Zambia and, in one case on behalf of a private
company. Later, the Geological Survey Department reviewed the records of the
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pperbelt raining firms for information on possible uranium occurrences and
reexamined some drill cores. A total of approximately seven million Kwachas
(1 Kwacha = US$ 1,23 in 1981) has been spent up to date by the Zambian
Government on uranium exploration.
Since 1970 foreign private companies have been actively exploring, for
uranium in Zambia: AGIP S.p.A. of Italy, Power Reactor and Nuclear Fuel
Development Corporation (PNC)of Japan and Saarberg-Interplan Uran GmbH of the
Federal Republic of Germany. AGIP first covered an area in the Northwestern
Province with outcropping domes of Basement and its Lower Roan envelope and
was granted in 1976 a prospecting licence along the Lake Kariba. This area is
underlain by Karoo sediments. Power Reactor and Nuclear Fuel Development
Corporation was granted in 1973 two licences in the Luangwa Rift Valley, the
southern of which included part of the Basement. Later the company was
granted a licence in the Karoo, southwest of the Lake Kariba area.
Saarberg-Interplan, the third foreign company exploring in Zambia, holds
several licences: in Siavonga and Flira, areas underlain by Karoo, as well as
in the Copperbelt.

OCCURRENCES OF URANIUM
A number of uranium occurrences have been discovered in Zambia in
two geological environments: in the Karoo ( Fig. 2) and in the Katanga
System. (Fig. 3)
The Karoo sediments are known to contain numerous uranium occurrences
all through Southern Africa and an airborne radiometric survey revealed a
series of strong anomalies over Karoo sediments of the Mid-Zambezi Valley
including the Lake Kariba area. These anomalies were investigated by the
Geological Survey Department and the three foreign companies (AGIP, PNC,
Saarberg-Interplan). Detailed information are available on the Bungua
Prospect, studied by the Geological Survey and on AGIP's Lake Kariba licence
area.
In Bungua the main host of the uranium mineralization is the Escarpment
Grit, located stratigraphically at the base of the Upper Karoo, overlying
unconformably the Madumabisa Mudstones. Sedimentological studies of the
Escarpment Grit suggest a high energy fluvial environment of deposition. The
Escarpment Grit consists of an angular sandstone, commonly coarse grained,
fresh and partly kaolinised feldspars and some micas, as well as rock
fragments. The matrix is a very fine sand, chlorite, kaolin and illite, but
in general a siliceous cement predominates. Carbonaceous matter, coaly
sediments, silicified wood and pyrite occur sporadically. The sandstone is
intercalated with conglomeratic and micaceous siltstone layers. Locally,
orange colored, goethite rich layers, 20-25 cm thick, are parallel to the
bedding of the sedimentary unit. The uranium mineralization occurs mainly in
the upper part of the Escarpment Grit. No primary uranium minerals have been
found in the Bungua Prospect so far. Secondary minerals include autunite,
metaautunite, phosphuranylite and uranophane. In addition uranium is absorbed
on clay minerals, ferruginous cement and carbonaceous material. The uranium
minerals are distributed along crossbedding planes, joints and fractures, or
occupy pores or coatings on sand grains in channel structures. So far no real
ore control patterns have been found. Controlling factors appear to be
porosity and permeability of the host sandstone, crossbedding, channel
structures, iron oxide cementing and clay permeability barriers. This
- 10 -

Figure 2
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complexity in ore controlling features resulted in irregular and changing
uranium "stringers", both conformable with the bedding and crosscutting. The
grade varies from low to medium and there are considerable inconsistencies in
the number of ore horizons as rapid facies changes coupled with the lack of
marker beds make correlations difficult. The average thickness of the ore
bodies is approximately 1 m and drilling done so far has blocked out some
2 000 tonnes U3O8 with an average grade of 0.07%.
Similar geological environments were tested by Agip in the Lake Kariba
area. This licence extends north and southwest of the Bungua Prospect.
Several large airborne anomalies have been detected, caused by numerous
uranium occurrences, both in the Escarpment Grit, but also in the overlying
Interbedded Mudstones and Sandstones and in the Red Sandstones. Drilling
seems to indicate a better continuity of the mineralization than in Bungua,
but the average grade is also low. The discovery of pitchblende in
two occurrences is important. In one, pitchblende occurs in silicified
fractures and as fine disseminations in a highly shattered and silicified
white to purplish quartzite. The other occurrence is in float where
pitchblende and pyrite, associated with carbonaceous matter, were found to
cement coarse grained feldspathic highly silicified sandstone.
The uranium occurrences in the Katanga system are located in the
Copperbelt and in the Dome area. Uranium mineralization has been discovered
in several copper mines and airborne radiometric anomalies have been detected
mostly over mine workings, but so far no systematic investigations of these
occurrences have been done.
At the N'kana Mine 105 tonnes U were mined in 1957. The ore occurred
in a pocket located in a barren gap in the Copper Ore dolomitic shales closely
associated with a dolomitic reef overlying a basement high. The uranium
mineralization consisted of disseminations and thin veinlets of pitchblende,
coffinite and brannerite. In the Chibuluma Mine, near Luanshya, uranium
minerals were found more than 20 years ago. Recently, meta-autunite and
phosphuranylite in joints and fractures in a quartzite forming the footwall of
the Copper Ore were found when old drill cores were rechecked. In the Mindola
Mine, a veinlet with secondary uranium minerals was followed for several
hundreds of metres. Other uranium occurrences in the Lower Roan of the
Copperbelt include johannite and zippeite incrustations on a drive wall at the
Roan Antilope Mine, Luanshya, and brannerite and metatorbernite in an old
stope at the Bwana Mkuba Mine, Ndola. While most of these uranium occurrences
are hosted in the footwall or in barren gaps of the Ore, some uranium has been
found in the Hanging Wall Unit, as for example in Copper Musoshi.
In the Dome area the uranium is associated with Lower Roan rocks which
surround the domes over a width of a few hundred metres. The most frequent
host is a quartz mica schist overlying biotite schists, consisting of epidote,
kyanite, muscovite, and a quartz chlorite. Talc and biotite may be present,
Accessories are iron oxides, apatite, monazite, rutile and tourmaline.
Another less frequent host is within the brecciated talc schist, overlain by
the carbonaceous schists of the Mwashya. The uranium mineralization consists
here of pitchblende, or of secondary minerals such as autunite, meta autunite,
metatorbernite and carnotite. They are finely disseminated or occur as
fractures coatings. The known occurrences related to domes are located in
Kawanga, Kalaba/Katoutu, Solwezi and Itezhi Tezhi and will be briefly
described in that order.
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The Kawanga Prospect is located at the eastern side of the Kaborapo Dome
and includes the localities of Mumba 3 and Chisonda. The uranium
mineralization consisting of primary and secondary minerals, occurs in biotite
gneiss of the Basement and in talc schists of the base of the Lower Roan. The
distribution of the uranium is very heterogeneous, in small pockets or lenses
a few centimetres to a few metres thick. The grades vary from 0.02% to more
than 1% U3O8 and individual pockets may contain up to 100 tonnes U3O8.
On the western side of the Kabompo Dome are the two occurrences of
Kalaba and Katontu. The uranium occurs in a talc breccia as well as in
inclusions of schists, as disseminations or as veinlet fillings. In Kalaba
uranium is associated with copper and gold. The mineralized bodies are up to
5 m thick but extend for only 10-20 m. The grades are irregular, but may
reach more than 1% U3O8.
Around the Solvezi Dome uranium has been found in Mitukulu, Kimale,
Kansanshi, Kapijimpaga, Dumbuwa and Kifubwa. Uranium occurs here in several
levels of the Lower Roan but the main hosts are mica schists. Mineralogically
the mineralizations consist of primary and secondary minerals, disseminated
throughout the host rock, of coating small fractures. None of the occurrence
is economic by itself, but the presence of several ore bodies totalling
several thousand tonnes of U3O8 in a limited area, might be of economic
interest.
The uranium occurrence of Itsehi Teshi lies at the eastern edge of the
Hook Granite Massif, which represents a remelted ana differentiated granite.
Uranium was enriched in this leucocratic granite and values of 14-960 ppm were
found in surface samples in an area of 500 m by 2 000 m. It appears that the
uranium is in accessory minerals such as aeschynite, zircon and uranothorite.
The occurrence was found to be economically without interest.

PAST PRODUCTION AND PRESENT REASONABLY ASSURED RESOURCES AND ESTIMATED
ADDITIONAL RESOURCES
The past uranium production of Zambia is limited to approximately
105 tonnes U3O8 mined and milled between 1957 and August 1959. This
production came from a pocket of ore with an average grade of 0.20 to
0.25% U3O8 which had been discovered in the Mindola Section of the N'kama
Copper Mine.
The estimates of the Reasonably Assured Resources (RAR) and Estimated
Additional Resources (EAR) made in 1977 remain unchanged:
RAR: Karoo, Lake Kariba area
Katanga, Northwest Province

4 000 tonnes U
2 000 tonnes U
6 000 tonnes U

EAR: Karoo, Lake Kariba area
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4 000 tonnes U

FAVOURABLE AREAS FOR SPECULATIVE URANIUM RESOURCES
Exploration for uranium in Zambia done so far has resulted in a number
of uranium occurrences, these will increase when the results of privately
financed exploration programmes become available. Based on the information
made public the mission estimates that the Speculative Uranium Resources of
Zambia are between 33 000 and 100 000 tonnes uranium, located mostly in Karoo
sediments. In addition there are other geological environments which could
host the following types of uranium deposits:
1. Quartz-Pebble Conglomerate Deposits: although there is the
possibility that rocks of Archaean age be present especially in the
Bangweulu Block, no age determinations have been made to confirm
this. The mission, therefore, judges that there is still a slight
possibility of the existence of quartz-pebble conglomerate deposits
but the probability is low.
2. Proterozoic Unconformity-Related Deposits: also in the Bangweulu
Block there is an unconformity between the Basement Complex
(granites, gneisses and, in the west, volcanics) and the overlying
Plateau Series consisting of a thick sequence of fluvial
conglomerates, sandstones and mudstones in some areas, but also
quartzites and siltites of shallow marine origin in other areas.
The mission considers the probability of finding
unconformity-related uranium deposits in this environment low, but
further work may yield encouraging results.
3. Disseminated Magmatic, Pegmatitic and Contact Deposits in Igneous
and Metamorphic Rocks: until now, several occurrences of
radioactive minerals in pegmatites, granites and carbonatites have
been reported in Zambia, but none of them are economically
significant. Nevertheless, the Mission feels that there is a
certain potential within the following areas:
- the best potential for granitic type uranium deposits is
assigned to granites within the Pan African Orogenic Belt,
based on structural analogies to both the Ross ing and Poc.os de
Caldas deposits. Thus the granites in the Lufilian and
Mozambique Belts for example the Sinda Batholith, deserve
attention. Other areas to be mentioned include the Kaputa and
Masaka-Kalungu areas where radiometric anomalies have been
found in leucocratic granites and gneisses, particularly in
the Mkushi Gneissoid Granite Complex, Central Province. At
this time, the Mission can only state that there is a certain
potential for granitic type uranium deposits;
- the potential of pegmatites as a uranium source depends
largely on the mineralogical composition of the uranium
components and their concentration. Many pegmatites are known
in the Eastern Province near Lundazi and in the Southern
Province near Kolomo, but their uranium content is associated
mainly with refractory minerals such as betafite, columbite,
davidite, samarskite, euxinite, etc. The Mission concludes
that the probability of the economic viability of pegmatitic
uranium deposits is therefore low;
- 15 -

- syenites ranging in mineralogical composition from
hornblende-syenite, potash syenite, sodalite-syenite to
nepheline-syenite are known in the area between Solvezi and
the railway south of Lusaka, northeast of Petanke, northwest
of Chipata, west of the Chitundula Hills and at the Mivula
Ridge. The Mission believes that the syenites would be
targets for further investigation and judges their potential
to be the same as for the granitic intrusives;
- carbonatites occur in two widely separated parts of Zambia:
in the Nkombwa and in the lower valley of the Rufunsa River
with the ring structures of Nachomba, Chasweta, Mwambuto and
Kaluwe. As uranium is associated with the carbonatite of
Palabora, South Africa, the Mission suggests that the Zambian
carbonatites have a uranium potential which justifies further
investigation.
The Mission concludes that the Speculative Uranium Resources for all
types of disseminated magmatic, pegmatitic and contact deposits in igneous and
metamorphic rocks fall between 0 and 5 000 tonnes U.
4. Although significant granitic magmatic activity has taken place in
various geologic times, often associated with hydrotherraal activity,
no uranium vein deposits are known. In the Hook Granite Massif a
strong correlation exists between the Mwembeshi Dislocation and
radiometric anomalies, so the Mission believes that vein type
deposits could be located in such places, where major tectonic
dislocations cut through fertile granites. Thus, it is estimated
that there is a certain potential for this type of uranium deposit.
5. Significant uranium occurrences of the sandstone type deposit have
been discovered in Karoo sediments in Zambia and ongoing work will
probably yield more positive results. The Mission has outlined
nine different areas with uranium potential in both Karoo and
younger sediments ranging in age from Cretaceous to recent:
- In the Mid-Zambesi Valley some shallow, low grade oxidized
uranium deposits have been located in Karoo sediments. The
Mission hopes that at greater depths uraniferous
oxidation-reduction fronts will be located and estimates the
Speculative Resources for the area as between 12 000 and
25 000 tonnes uranium.
- Two small areas in the Luangwa Valley have been investigated
with discouraging results, but other areas especially in the
North Luangwa National Park, where three radioactive anomalies
are known, remain to be explored. Based on the similiarity of
the geological conditions to those of the Mid-Zambezi the
Mission considers the unexplored portions of the Luangwa
Valley as favourable and believes that the Speculative
Resources are between 3 000 and 12 000 tonnes uranium.
- The Luano Lukusashi Valley has also been selected as a target
area with a potential between 2 000 and 6 000 tonnes uranium.
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- The Fiera Area, also underlain by Karoo sediments intruded by
carbonatites, is estimated to contain Speculative Uranium
Resources of between 2 000 and 5 000 tonnes.
- Northwest of the Hook Granite Massif lies an area which
represents the eastern edge of a very large basin structure
filled with Karoo sediments and volcanics overlain by
Cretaceous to Recent sediments. Possible source rocks for
this area could be the Hook Granite Massif and the Katanga
Formations. The potential of this area is estimated to be
within the range of 4 000 and 12 000 tonnes uranium.
- The area referred to as east of Kaoma lies adjacent to the
previously discussed one, but here the Karoo sediments are
masked by the recent Kalahari sands. As the basic geological
settings is comparable to the one described above, the Mission
considers the Speculative Uranium Resources to be between
2 000 and 6 000 tonnes.
- The Mulobezi area is situated to the South of the Hook granite
and is also covered by recent Kalahari sands and alluvium.
Its geological setting might be the same as for the two
previous areas, but it is not impossible that rift type faults
could border this area. The Speculative Uranium Resources are
estimated to be within the range of 2 000 - 6 000 tonnes
uranium.
- The Liuwa Plain is situated in the northwest of the Western
Province, far from the edge of the basin and possible source
rocks. The Mission, however, assigns this area a potential of
between 1 000 and 3 000 tonnes uranium.
- Among the favourable areas are those in the Western Province
where the Karoo is overlain by Cretaceous to Recent
continental sediments. The Mission believes that this setting
could have some potential for uranium deposits.
In summary, the Mission estimates that the total Speculative Uranium
Resources hosted in sandstone type uranium deposits falls within the range of
28 000 and 75 000 tonnes uranium.
6. Most of the Western Province and the western part of the
Northwestern Province show favourable conditions for the formation
of surficial uranium deposits in duricrusts (calcrete, ferricrete,
silcrete), whose potential is believed to be within 0 and
5 000 tonnes uranium.
7. In addition to the uranium occurrences hosted in sedimentary rocks
of the Karoo a large number of indications are known from those
areas underlain by the Katanga System. The uranium mineralization
in the Katanga rocks known so far is limited to the Lower Roan
Group. The Mission concludes therefore, that the unexplored
extensions of the Lower Roan, both laterally and down dip, represent
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favourable areas for uranium exploration in the southern part of
the Copperbelt and the Domes Area. The Speculative Uranium
Resources for these areas are believed to fall within 5 000 and
15 000 tonnes uranium.
In summary the Speculative Uranium Resources of Zambia are as follows:
(1)

(2)

Disseminated magmatic, pegmatitic and
contact deposits in igneous and metamorphic
rocks

0 -

5 000 tonnes

Sandstone type deposits in Karoo
and younger sediments.

(3)

Calcrete type deposits

(4)

Katanga type deposits

28 000 0 -

75 000 tonnes
5 000 tonnes

5 000 - 15 000 tonnes

TOTAL

33 000 - 100 000 tonnes

RECOMMENDATIONS
The recommendations of the Mission concern both general and specific
topics related to certain areas.
(1)

The creation of a uranium section in a Government agency to supervise,
coordinate and monitor all uranium activities in Zambia;

(2)

the reinterpretation of all previous aerial radiometric surveys and a
preliminary ground check of the defined anomalies;

(3)

the logging of all holes drilled in Zambia for radioactivity, selfpotential and resistivity;

C4)

the combination of a large gravity survey of the Western Province with
a carborne radiometric survey; and

(5)

the determination of uranium in all geochemical samples taken or to be
collected in Zambia.

The budget for item (2) of the above suggestions is expected to amount
to US$ 1.5 million for the reinterpretation of the airborne data and
US$ 250 000 for preliminary ground checks, totalling US$ 1.75 million.
The Mission's recommendations for further work in favourable areas are
as follows:
(1)

The Mission believes that the most promising type of deposit in
Zambia is the sandstone deposit in the Karoo sediments. As large
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areas underlain by Karoo are covered by Prospecting Licences the
recommendations have to concern areas which are still open, as for
example the areas around the Hook Granite Massif, referred to as
northwest of the Hook Granite Massif, east of Kaoma and Mulobezi,
and the Luangwa-Lukasashi Valleys in the east and northeast of
Zambia.
The suggested programmes for the areas around the Hook Granite
Massif include an airborne survey, covering 25 000 km 2 and
including the Massif itself, Landsat and conventional airphoto
studies, field checks, a hydrogeochemical programme and drilling of
approximately 100 000 m. The budgeted costs for these activities
amount to a total of US$ 8.9 million.
A similar investigation is recommended for the Luangwa-Lukusashi
Valleys, covering a total of 30 000 km 2 , at a cost of
US$ 10.24 million.
(2)

The Mission recommends the evaluation of the Lower Roan for
Katanga type deposits in areas of the Dome and the Copperbelt.
The proposed investigation includes the review of all available
information, in particular studies of Landsat and aerial
photographs and sedimentological and structural field data,
geophysical and geochemical exploration and finally a 150 000 m
drilling programme. The estimated cost for these investigations
amounts about US$ 11.9 million.

(3)

It is believed that the uranium potential in granites and other
intrusives, both in disseminated form or as veins should be
tested. Targets are the late differentiates of granitic magmas,
such as alkaline leucogranites, biotite granites and alaskites
especially within the Pan-African Belt and the Mwembeshi
dislocation. The suggested work consists of a review of existing
date, limited field checking, an airborne radiometric survey over
favourable intrusives and finally a drilling programme of about
20 000 m. The total estimated costs for such a project would
amount to US$ 2.41 million.

(4)

For the assessment of the Western Province with its potential
calcrete and sandstone type deposits, the Mission suggests to
cover an area of 150 000 km 2 at a total cost of
US$ 2.15 million.

(5)

Finally it is suggested to spent US$ 2.65 million on
investigation of other areas and concepts. One target could be
the Bangweulu Block where the presence of quartz pebble
conglomerate deposits or unconformity-related deposits can be
expected.

The total costs of the recommendations made by the Mission amount to
US$ 40 million, to be expended over a period of ten years.
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ANNEX

Those wishing to consult the full report on which this summary is based
should write to one of the following:
J. Dardel
Commissariat a l'Energie
Atomique - DgMN
31-33, rue de la Federation
75752 Paris Cedex 15 (France)

U.S. Department of Energy
Grand Junction Office
P.O. Box 2567
Grand Junction, Co. 81502
(USA)

The Library
Bundesanstalt fur GeowissenSchaften und Rohstoffe
Stilleweg 2
D-3000 Hannover 51
(Federal Republic of Germany)

U.S. Geological Survey
Denver Federal Center
P.O. Box 25046
Denver, Co. 80225
(USA)

M. Zaccaria
AGIP Esum
S. Donato Milanese
Milano (Italy)

U.S. Geological Survey
National Center
Reston
Virginia 22092
(USA)

Power Reactor and Nuclear Fuel
Development Corporation
Sankaido Building
9-13, 1-chome, Akasaka
Minato-ku
Tokyo 107 (Japan)

D.M. Taylor
Commission of the European
Communities
200, rue de la Loi
B-1049 Brussels
(Belgium)

The Library
N.V. Kema
Utrechtsweg 310
P.O. Box 9035
6800 Et Arnhem
(The Netherlands)

International Atomic Energy
Agency
Wagramerstrasse 5
P.O. Box 100
A-1400 Vienna
(Austria)

U.S. Geological Survey
345 Middlefield Road
Menlo Park
California 94025
(USA)

OECD Nuclear Energy Agency
38, boulevard Suchet
75016 Paris
(France)
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