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SUMMARY
A report has recently been published which describes the findings of
the International Uranium Resources Evaluation Project (IUREP) Mission to
Ghana.
The IUREP Orientation Phase Mission to Ghana estimates that the
Speculative Resources of that country fall within the range of 15 000 to
40 000 tonnes of uranium. The majority of this potential is expected to be
located in the Proterozoic Panafrican Mobile Belt (up to
17 000 tonnes uranium) and the Paleozoic Obosum Beds of the Voltaian basin (up
to 15 000 tonnes uranium), the remainder being associated with various other
geological environments.
The mission recommends that over a period of three (3) years
approximately U.S. $5 million) would be spent on exploration in Ghana. A
major part of this (U.S $2 million) would be spent on an airborne spectrometer
survey over the Voltaian basin (Obosum beds), much of the remainder being
spent on ground surveys, trenching and percussion drilling.

INTRODUCTION
During the bibliographic study, which formed the first phase of the
International Uranium Resources Evaluation Project (IUREP), Ghana 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 (OECD(NEA)/IAEA). Following a meeting at which the IUREP
Orientation Phase was discussed in some detail with representatives of a
number of selected countries, the Ghanaian authorities requested an
Orientation Phase Mission. This Mission was undertaken by two consultants,
J.P. Guelpa and W. Vogel in November/December 1982.
The full report on this mission is available for study at the locations
listed in the Annex of this summary report.
The Executive Group for the IUREP Orientation Phase wishes to
acknwoledge the excellent cooperation given to the mission by the Ghanaian
authorities and all the staff assigned to assist the mission. Particular
thanks are expressed to Dr. E.K. Adjei, Chairman, and Dr. I. Acquah,
physicist, of the Ghana Atomic Energy Commission, Mr. G.O. Kesse, Director,
and Mr. J.K.A. Banson, Deputy Director, of the Ghana Geological Survey
Department, and Mr. E.K. Brantuch of the Koforidua branch of the Survey as
well as to Dr. H. Barth, leader of the Ghanaian-German Mineral Prospecting
Project for their assistance in organizing the Mission.

GENERAL GEOGRAPHY
The Republic of Ghana, with an area of 239 460 km^ is located 750 km
north of the equator at the Westcoast of Africa at the Gulf of Guinea between
the Ivory Coast and Togo on west and east respectively, whilst it is bordered

- 4 -

by Upper Volta on the north. Ghana's relief is for its greatest part subdued
to hilly in the plains, basins and plateaus with average elevations from 130
to 300 m above sea level, and rather mountanous in the areas of highlands and
ranges with elevations of up to 885 in. The reservoir of the Volta Lake (with
an area of 8 500 km^), formed by the damming of the Volta River in Southern
Ghana, is one of the largest man made lakes in the world.
The climate is tropical, usually hot and humid in the south, where
two rainy seasons are separated by a short dry spell in July-August and a
longer dry season from November to February. The north is drier (Sahel
zone). Mean temperatures range from 28° to 33°C. Precipitation ranges from
2 000 m in the south to below 1 000 mm in the north. Vegetation is dense in
the south and sparse in the north.
The population of Ghana is estimated at 14 million, most of it
concentrated in the southern and central regions. Accra, the capital has a
population of over 1 million. Three further cities have populations of over
100 000.
Official language is English.
Topographic maps at scales of 1:250 000 (90% coverage), 1:125 000 (70%
coverage) and 1:62 500 (only the south) and air photographs at the scales of
1:50 000 and 1:40 000 can be obtained from the Survey Department
(P.O. Box 191, Accra).
Geological maps at the scales 1:1 000 000, 1:225 000 (partial
coverage), and 1:62 000 (partial coverage) can be consulted at the Geological
Survey Department.

ADMINISTRATIVE BODIES CONCERNED WITH URANIUM
The Ghana Atomic Energy Commission was founded in 1963 and replaced the
former Ghana Atomic Energy Committee which was set up in 1961 to manage the
Kwabenya Nuclear Reactor Project. The central facility of this joint
USSR/Ghana project should have been a swimming pool experimental research
reactor (type IRT-2000). In 1966, when 90% of the reactor complex was
completed, work on the project was suspended as a result of government
change. In 1960, Ghana was admitted into membership of the IAEA as the third
country of black Africa. One of the functions of the commission is to
prospect for and use radioactive minerals. In this context the commission
started a Track Etch orientation programme in southern Ghana (sheet 134) in
1979 in a joint operation with the Ghana Geological Survey. The Survey was
established in 1913 and reorganized in 1963. The annual budget for uranium
exploration is about U.S. $70 000. Prospecting equipment is in rather poor
condition, but professional staff seems relatively adequate.

LEGISLATION CONCERNING URANIUM EXPLORATION, DEVELOPMENT AND PRODUCTION
Uranium prospecting and mining in Ghana are specifically controlled by
special regulations, namely Ordinances No. 4 of 1946 and No. 32 of 1947. They
provide that prospecting for radioactive minerals can only be carried out
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under a special licence issued by the Ministry of Mines. Under this act the
Chief Inspector of Mines and the Director of the Geological Survey Department
must be notified of all radioactive mineral discoveries, the export of which
is not permitted without the approval of the President. A new legislation is
pending.
The Investment Code established the Ghana Investment Centre whose
functions are to promote and regulate local and foreign investment. There is
no established minimum Ghanaian participation for the mineral industry. Under
the code, general benefits as e.g. tax and custom duty exemptions are provided
for the mineral industry.

GEOLOGY OF GHANA
Ghana lies on the eastern margin of the Precambrian West African
Shield, which occupies roughly 90% of the country and is partly covered by
mostly Paleozoic sediments of the Voltaian Basin. The southeastern part of
the country outside the shield area belongs to the Precambrian Panafrican
Mobile Belt. Small Devonian/Carboniferous sedimentary basins are located near
the Atlantic Coast. Cretaceous to Recent sediments occupy the western and
eastern coastal regions (Figure 1).
The Ghanaian part of the West African Shield is mainly composed of
isoclinally folded, steeply dipping Lower Proterozoic (2.2-1.8 G.a.*) rocks of
the Birimian System: alternating slates, phyllites, greywackes and
argillaceous beds of the Lower Birimian -a flyschoid facies-, and greenstones,
amphibolites, greenschists, metarhyolites, metarhyodacites, porphyries,
metatuffaceous greywacke and meta-arenites of the Upper Birimian -probably a
late eugeosynclinal facies-. Granitic bodies, in particular the syntectonic
Cape Coast Complex and the post-tectonic Dixcove Complex (granodiorite,
adamellite and two mica granites), some of which are highly alkaline, were
intruded during the Eburnean orogeny (1.8 - 1.6 G.a.) and possibly before.
During the Eburnean orogeny, the deposition of molasse type sediments of the
Tarkwaian System in elongated troughs was initiated (1.9 - 1.6 G.a.) and
terminated by the Tarkwaian orogeny (1.6 G.a.). The Tarkwaian System is
associated with hypabyssal acidic to basic igneous rocks which make up approx.
20% of the total rock volume.
The shield area in turn is covered by Upper Proterozoic (1.0 G.a.) to
Lower Paleozoic (including Lower Devonian) basinal sediments of the Voltaian
System, starting with silty sandstones and shales as platform cover, overlain
by tillites, greywackes, conglomerates, sandstones and few limestones and
pelitic intervals of the Oti Beds and red pelites, sandstones, arkoses,
conglomerates and tillites of the Obosum Beds (flysch) and finally white
massive quartz-sandstones and red pelites (molasse). The whole thickness is
approx. 2 500 m. Several stratigraphic oxidation/reduction interfaces exist
in this sequence according to the description of an oil well drilled by Shell
Exploration (Ghana).
The mountain chain straddling the eastern border of Ghana belongs to
the Panafrican Mobile Belt. It consists of the Dahomeyan System, the Togo
Series and the Buem Formation.
* G.a. = 10 9 years
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The Dahomeyan System consists of various gneisses, some migmatites,
leptites and amphibolites, quartzites and micaschists -interpreted as
continental deposits and of Birimian age (2.05 - 1.7 G.a.). Igneous rocks
ranging from pyroxenite through norite and gabbro to diorite are
comagmatically derived from a subalkaline magma in conjunction with a possibly
intra-cratonic collision (two blocks of the same plate) during the Panafrican
orogeny. Granites are either conformable or crosscutting with respect to
country rock, ranging in composition from calcalkaline to hyperalkaline. The
Dahomeyan underwent a complex tectonic history and was repeatedly thrust to
the NW over the Togo Series. Metamorphic grades range from greenschist to
mostly amphibolite and granulite facies.
Ihe Togo Series in turn overthrust upon the Buem Formation, forms a
linear mountain strip 5 to 25 km wide which runs west of the Dahomeyan
(Akwapin Range). It consists mainly of graphitic schists, phyllites and
quartzites with intercalated conglomerates and marbles. Itabirites and
volcanics are locally present. Metamorphism ranges from greenschist to
amphibolite facies.
The Buem Formation forms a continuous strip 15 to 40 km wide west of
the Togo Series and is in turn overthrust upon the Volta Basin, thus forming
the eastern boundary of this basin. It is interpretated as a flyschoid
sequence, mainly consisting of pelites, siltstones and sandstones but
tillites, conglomerates, cherts and dolomitic limestones (lower section) as
well as mostly basic volcanic rocks (upper section) also occur. The major
thrust plain is marked by serpentinites. Outcrops of this formation are
characterized by anchizonal, dynamometamorphism close to the greenschist
facies.
In general, the metamorphic grade of the Panafrican Mobile Belt in
Ghana (and Togo) decreases from east to west.
The Togo Series and Buem Formation have tentatively been correlated
with the Lower and Middle (Oti beds) Voltaian System.
The Devonian/Carboniferous Accra and Sekondi Series form minor
sedimentary basins close to the Atlantic coast and consist mainly of shales
and sandstones.
The Cretaceous to recent Coastal Basins contain up to 3 600 m of
sedimentary deposits consisting of partly glauconitic fossiliferous shales,
sands, fossiliferous limestones, grey shales, bituminous sandstones and
shales, etc. overlying Paleozoic marine and non-marine sediments intruded by
Jurassic dolerites.
Mineral Resources
All Mineral Resources of Ghana are associated with the Birimian and
Tarkwaian System, in particular gold and diamonds which are extensively mined
in Ghana. Furthermore bauxite and manganese ores are mined. In addition,
iron ore deposits are known in Ghana, but are presently not mined.
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PAST EXPLORATION
The first regional search for uranium in Ghana was conducted by the
United Kingdom Geological Survey in 1952, before independence. This project
consisted of a 7 000 km reconnaissance carborne scintillometer survey, which
led to the discovery of three anomalies, one of them located in Dahomeyan
gneisses, and two of them in granitic complexes.
In 1953, 10 000 geochemical samples were checked for their
radioactivity with 110 of them found to contain more than 0.02% equivalent
thorium, and containing essentially monazite, xenotime and zircon.
In 1957, a radiometric survey over syenite intrusions in the Dahomeyan
located small and insignificant quantities of thorium and uranium minerals,
probably allanite and pyrochlore.
In 1960, Hunting Surveys Ltd. undertook an airborne magnetic and
radiometric survey over two areas in southern Ghana (Figure 2): the Mobile
Belt area and the main Tarkwaian belt, with a total coverage of 17 092 km2.
Subsequent ground checks in the area of the Mobile Belt led to the discovery
of uraniferous radioactive refractory minerals in soil, in nepheline syenites
of the Dahomeyan and in hematite quartzites of the Togo Series. The anomalies
discovered by the survey over the Tarkwaian belt were due to the high
background of carbonaceous shales, of phyllites and siltstones of the
Tarkwaian.
From 1968 to 1970, Uranerzbergbau-GmbH conducted uranium exploration in
two concessions: a southern concession with an area of 56 140 ^
comprising parts of the Mobile Belt, the Voltaian Basin and the
Birimian/Tarkwaian System, and a northern concession with 18 710
covering parts of the northern unconformity of the Voltaian Basin with the
Birimian basement. Some prospecting was also conducted outside these
concessions. Airborne spectrometrometer and magnetometer surveys were flown
in three areas (Figure 2): the northern area covers the northwestern
unconformity of the Voltaian Basin with the Birimian basement, whereas an area
further to the south covers the southern unconformity of this basin with the
Birimian/Tarkwaian basement; the southernmost area is a small strip extending
NW from the town of Takordi, underlain mostly by Tarkwaian and Upper Birminian
sequences. Ground check of airborne anomalies located radioactive heavy
mineral concentrations in sandstones of the Voltaian and pitchblende bearing
pegmatites and thorium concentrations in laterite over contacts of acid with
basic Dahomeyan rocks. A total of 14 750 km of carborne survey outside the
concessions located anomalies mainly caused by radioactive heavy mineral
concentrations.
Subsequently, 37 pegmatites were investigated during the period of
detailed exploration. Footborne scintillometer prospecting and a
hydrogeochemical survey were also part of the programme.
In 1975/76, the IAEA carried out a 5 months' detailed uranium
exploration programme, to evaluate the potential of the pegmatites of the Cape
Coast district, with the result, that the pegmatites were considered of no
economic significance.
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FIGURE 2 PAST EXPLORATION" IN GHANA
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Detailed

ground survey by UEB*

In 1979, a Track Etch survey was commenced by the Ghana Atomic Energy
Commission in cooperation with the Geological Survey Department on sheet 134,
Abetifi S.E. (1:62 500). The area is underlain mainly by Lower and Middle
Voltaian sediments, and in the southwestern corner by Birimian schists and
granites. The result of 500 cups planted and retrieved were still pending at
the time of writing the report. Radon gas readings in an area located at the
top left section of the sheet, however do show two areas of higher background
over Oti beds.
Cumulative expenditures for uranium exploration in the past are in the
order of 5.5 million U.S. dollars.

OCCURRENCES OF URANIUM
Past uranium exploration in Ghana revealed only radioactive, partly
pitchblende bearing pegmatites within the Birimian system related to granites
of the Eburnean orogeny, and radioactive refractory minerals within the Togo
Series and within sandstones of the Voltaian System. The great number of
anomalies in the Dahomeyan represent a case of particular interest, even
though all of them are due to thorium mineralization, especially as the
northern continuation of the Dahomeyan in Togo is uraniferous. So far, none
of the occurrences found is of economic interest.
The full report listed in tabulated form the various anomalies found
and examined. Some radioactive pegmatites of the Saltpont area are described
as follows:
The mineralized pegmatites of Ejaa, Akrobadzi and Haseode are described
to contain uranophane and minerals of the euxenite-blomstratin group in small
pods.
The Abanzi pegmatite contains pitchblende, uranophane, euxenite (and
possibly minerals of the columbite-tantalite series), pyrite and arsenopyrite
in an area of 10 to 15 m.
The Amoanda pegmatite contains disseminated green secondary uranium
minerals and beryl, tourmaline, garnet and apatite. The strongest
mineralization is confined to an area 5 by 10 m.

FAVOURABLE AREAS FOR SPECULATIVE RESOURCES
Past exploration in Ghana has not indicated any promising uranium
occurrences. In order to outline favourable areas for Speculative Resources,
the IUREP report dwells on analogies between uraniferous environments of the
tectono-stratigraphic units found elsewhere in Africa and in Brazil, and their
time equivalents in Ghana (Figure 3).
The West African Shield is correlated with the Craton de Sao Luis
(Brazil), while the Dahomeyan Belt is correlated with the Upper Proterozoic
Pharusian of the Hoggar massif to the north and with the Brazilian
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(Panafrican) rejuvenated mobile belts in Brazil to the south. Furthermore the
Volta Basin is correlated with the Taoudeni Basin in Guinea, Mali and
Upper Volta.
The uranium potential of the different geological areas is estimated as
follows:
Mobile Belt
In Togo, a few hundred tons of uranium were located in stratiform
lenses in potassium metasomatized gneisses and schists of the Dahomeyan
(Mobile Belt). In Algeria, about 25 000 tonnes uranium were located in veins
and stocks in the Timgaouin and Abonkor deposits of the Hoggar (Pharusian);
and in Brazil, the following deposits are located in Panafrican Mobile Belt
equivalents or rejuvenated Archean (Brazilian orogenic cycle equivalent of the
Panafrican orogenic cycle): the Itataia deposit with 137 500 tonnes of
uranium in sodium metasomatized gneiss and marble in the form of collophane;
the Espinharas deposit containing 10 000 tonnes of uranium in albitites; and
the Lagoa Real deposit with 63 000 tonnes of uranium also in albitites.
Hence, the Mobile Belt is the only geotectonic unit of Ghana which
contains in its northern and southern extensions (Algeria and Brazil) economic
uranium deposits with significant resources. Furthermore this unit has
revealed more and stronger anomalies than any other in Ghana.
It is therefore believed that the Mobile Belt, a'nd in particular the
Dahomeyan has a high uranium potential and represents the number one priority
target for future exploration in Ghana, though the size of the Dahomeyan area
in southeastern Ghana is relatively small. The Togo Series and Buem Formation
are considered to have insignificant potential.
Because of the possibility of finding deposits similar to those in
Algeria and Brazil in the Dahomeyan of Ghana, in particular those of the
albitite type, the main features of the albitite deposits are summarized in
the report, some of which are:
- Association with regional, deep seated, crustal features;
- host rocks are mostly leucocratic metamorphics with high uranium
background;
- regional association with alkaline magmatism;
- wall rock alteration, in particular sodium metasomatism,
chloritization, hematitization and partial quartz dissolution;
- presence of vertical mineral zonation with a quartz cap at top;
- no direct age relationship with the country rock.
The presence of nepheline syenite intrusions (alkaline magmatism) and
the continental extension of the Romanche Fault as a possible site for fault
controled albitization as well as the predominance of leucocratic granitoids

- 14 -

and gneisses within the Dahoraeyan and/or at its contact with the Togo Series
are favourable indications for the possibility to find albitite uranium
occurrences in southeastern Ghana.
Voltaian System
In the Taoudeni Basin, the Guinean time equivalent of the Voltaian
Basin, uranium occurrences in sandstones of the Segou - Madina Series are
known at Dioulabaya.
Past exploration in Ghana has focussed on the outer rim (distal end) of
the Voltaian Basin with negative results. The central and eastern parts of
the basin still remain to be tested. Conceptual reasons make these latter
areas the priority target number two in Ghana (sandstone hosted uranium
deposits):
The Obosum Beds of the Voltaian System are of the continental molasse
type derived from granitic and gneissic terrains of the prospective Dahomeyan
belt: arcosic sandstone and shale horizons unconformably overly marine Oti
Beds. An oil well drilled by Shell penetrated predominantly oxidized Obosum
Beds with a 3 m horizon of reduced siltstone containing carbonaceous specks.
Other reduced horizons may well be present. Little is known about the
presence of paleochannels. These features make the Obosum Beds a possible
exploration target with moderate potential.
The potential of the Lower Voltaian (Oti Beds and older sequences) is
rated rather low.
East African Shield
In Ghana, as well as in Upper Volta and the Ivory Coast, the West
African Shield only contains uraniferous pegmatites. Therefore, the uranium
potential of this geotectonic unit in general, and of the Birimian in
particular, is rated low.
However, hydrothermal veins (in areas originally covered by Tarkwaian
sediments - protected from erosion) and albitite uranium deposits may be
spatially associated with Eburnean granites. The Cape Coast granitic complex
gave Na20 assay results of up to 9%.
As a molasse derived from the Eburnean orogen, the Tarkwaian has some
potential for sandstone type uranium deposits, especially the Huni sandstone
on top of the sequence, which contains feldspathic quartzites derived from
granitic areas. The full report also mentions the possibility for
tectonically controlled albitite uranium deposits similar to those occurrences
which have been located in the Labrador Trough of Canada.
Coastal Basins
The potential for sandstone type uranium deposits of the Coastal Basins
is generally rated low.
Finally the possibility of unconformity related uranium deposits as
found in Saskatchewan (Canada) and northern Australia is discussed. Although
- 15 -

the unconformity between the Birimian and the Tarkwaian (1.8 G.a.) falls in
the favourable time interval, the Birimian consists of mostly unmetamorphosed
deep water sediments (not favourable for syngenetic uranium preconcentrations)
and the Tarkwaian is not a platform cover. The unconformity between the
Tarkwaian and the Voltaian (1.0 G.a.) is considered too young. Therefore it
is concluded that the presence of Lower Proterozoic unconformity related
uranium deposits in Ghana is very unlikely, although not impossible.

IUREP MISSION ESTIMATE OF SPECULATIVE RESOURCES
The IUREP Orientation Phase mission estimates that the Speculative
Resources of Ghana fall between 15 000 and 40 000 tonnes of uranium (Table 1 ) ,
the bulk of which is located in the Dahomeyan of the Proterozoic Panafrican
Mobile Belt.

Table 1
ESTIMATED SPECULATIVE RESOURCES*

Geological Unit

Tonnes uranium

Mobile Belt (Dahomeyan)

7 000

to

17 000

Voltaian

5 000

to

15 000

Eburnean granites and
related intrusions

1 000

to

4 000

Tarkwaian

1 000

to

2 000

Coastal Basins

1 000

to

2 000

15 000

to

40 000

TOTAL

Speculative Resources refers to uranium in addition to Estimated Additional
Resources, that is thought to exist mostly on the basis of indirect
indications and geological extrapolations in deposits discoverable with
existing exploration techniques. The location of deposits envisaged in
this category could generally be specified only as being somewhere within a
given region or geological trend. As the terra implies, the existence and
the size of such resources are highly speculative.
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RECOMMENDATIONS
Large scale exploration programmes are proposed only for the
priority No. 1 and No. 2 targets (Dahomeyan and Voltaian). For the remaining
areas with uranium potential and upon special request from the Ghanaian
authorities, a small scale programme is outlined. This smaller programme is
conceived in such a way as to be carried out by the Ghana Geological Survey as
an "in house" project.
To evaluate the potential of the Dahomeyan System in Ghana, an airborne
fixed wing radiometric survey of 20 000 line km is proposed to cover approx.
10 000 km^ of the area. This should be done in conjunction with a LANDSAT
imagery study to tie the airborne anomalies to regional structures which, as
previously mentioned, are known to control albitite uranium deposits. The
ground check may require two field seasons, with detailed exploration in the
second season (e.g. percussion drilling). In the case of success, this should
permit the planning of a delineation diamond drilling programme.
To evaluate the potential of the Obosum Beds of the Voltaian Basin, the
same airborne (56 000 line km) and LANDSAT-approach as above is proposed to
cover approx. 55 000 km 2 of sedimentary formation with the prerequisite,
that the LANDSAT imagery study (false colour) will be carried out before the
airborne survey and by a specialized firm in order to locate redox interfaces
and outcropping shales, and this in conjunction with a 2 months
sedimentological field study done by sedimentologists to identify those
characteristics generally admitted to control uranium deposits in sandstones.
It is stressed, that the survey should cover the lithological and redox
boundary between Obosum and Oti beds. The ground check can be expected to be
implemented in the same way as in the area of the Dahomeyan, with all the
drilling done however by percussion.
The small scale programme is aimed to test the potential of
microgranites of the Cape Coast area, of sodium anomalies (possibly albitite
haloes) of the Cape Coast granite complex, the Huni sandstone and of the
eastern margin of the main Tarkwaian belt (or basin). To do this, ground
scintilloraetry on prepared grids in conjunction with mapping of chloritization
and hematitization should be conducted over the microgranites and sodium
anomalous areas with bed rock sampling where appropriate.
A sedimentological study of the Huni sandstone should clarify its
depositional environment.
From satellite imagery, lineaments traversing the eastern contact of
the Tarkwaian belt should be mapped. 2 to 4 lineaments may be defined, their
intersections with the contact area possibly outlining a perimeter of
20 km 2 . Within each of the perimeters detailed ground scintillometry should
be carried out in connection with stream sediment sampling at 500 m spacing.
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IUREP MISSION PROPOSED PROGRAMME, SUMMARY AND COST

Item

Million U.S.$/3 years*

Exploration drilling (percussion)

0.80

Geophysical surveys, mainly airborne
spectrometry

2.40

Ground surveys (scintillometry,
prospecting, pitting, trenching)

*

1.66

Satellite imagery

0.06

Sedimentological field studies

0.04

Analytical costs

0.02

TOTAL (rounded)

5.00

In the full report these costs are broken down into costs for the large
scale programme and the small scale "in house" programme. The latter is
estimated to cost approx. U.S. $200 000.

FUTURE EXPLORATION SUMMARY
The proposed small scale programme for an "in house" survey requested
by the Geological Survey of Ghana is the only hint for further U-exploration
projects in Ghana.
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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. Geological Survey
345 Middlefield Road
Menlo Park
California 94025
(USA)

The Library
Bundesanstalt filr 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. Dept. of Energy
Grand Junction Office
P.O. Box 2567
Grand Junction, Co 81502
(USA)

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