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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
Cameroon.
The IUREP Orientation Phase Mission to Cameroon estimates the
Speculative Resources of that country to be in the order of
10 000 tonnes uranium for syenite-associated U-deposits in southern Cameroon,
and in the order of 5 000 tonnes uranium for uranium deposits associated with
albitized and desilicified late tectonic Panafrican granites (episyenite) and
Paleozoic volcanics in northern Cameroon. No specific tonnage is given for
Francevillian equivalents (DJA-Series) and for Mesozoic and Cenozoic
sedimentary basins, which are thought to hold limited potential for sandstone
hosted uranium. However the Douala basin, consisting of mixed marine and
continental sequences merits some attention. No specific budget and programme
for uranium exploration are proposed for Cameroon. Instead specific
recommendations concerning specific potential environments and general
recommendation concerning the methodology of exploration are made.

INTRODUCTION
During the bibliographic study, which formed the first phase of the
International Uranium Resources Evaluation Project (IUREP), Cameroon was
identified as one of the countries with good potential for uranium resources
in addition to those reported on 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 a number of
representatives of selected countries, the Cameroonian authorities requested
an Orientation Phase Mission. This Mission was undertaken by two consultants,
Mr. de Trey and G.W. Leney in March/April 1983.
The full report on this mission (145 pages, 13 figures, 2 tables,
2 appendices) has been released and 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
acknowledge the excellent cooperation given to the mission by the Cameroonian
authorities and all staff assigned to assist the mission. Particular thanks
are expressed to Mr. P. Yang, Minister of Mines and Energy and to
Mr. V. Anornah Ngu, Delegue General a la Recherche Scientifique et Technique,
as well as to Mr. D. Soba, Director IRGM, Mr. N.T. Djapa, Deputy Director of
Mines and Geology, Mr. Mabouka, Deputy Director IRGM, Mr. S. Betah, Assistant
Director of Mines and Geology, Mr. Efafouda, Director of Laboratoire de
Recherches Energetiques (IRGM), Mr. Z. Tchantchou, Documentation Centre of
Mines and Geology and to Mr. J.M. Regnoult, Cooperation Geologist, for their
assistance in organizing the mission. Thanks are also expressed to the
managers of the exploration projects.
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GENERAL GEOGRAPHY
The United Republic of Cameroon with an area of 476 500 km^ is
situated in the west central part of the African continent in the corner
sometimes referred to as the "hinge of Africa", on the Atlantic Ocean, between
tropical and equatorial Africa, just north of the Equator. It is bordered by
six African countries, to the west by Nigeria, to the north and north-east by
Chad, to the east by the Central African Republic, while Congo, Gabon and
Equatorial Guinea border on it to the south. The country is divided
geographically into five regions, namely; the Coastal Region with an average
elevation of 100 m, but including the volcanoe Mt. Cameroon rising to 4 070 m;
the Hills in the South and East, constituting the largest physiographic
province, with altitudes reaching 800 m and dominated by the Sangha River
drainage system; the Mountains in the West, composed of mountain chains with
average elevation of 1 500 to 2 000 m, but reaching 3 000 m; the High Central
Plateau with altitudes ranging between 700 m and 1 000 m, and; the Plains in
the North, composed mainly of the Benoue River Valley and the Chad Basin.
The climate is tropical with dense tropical forest in the south, whilst
the north is drier, with savannah and dispersed forests in the High Central
Plateau and savannah and desert in the Plaines in the North. The climate in
the Mountains in the West is rather temperate. Average temperatures in
Cameroon vary between 19°C in the Mountains in the West to 28°C in the north
and annual rainfall (from partly two rainy seasons) varies between 800 mm in
the north to 4 300 m at the coast (Douala).
The population of Cameroon was estimated at 8 900 000 in 1982, with
most of it in the highlands of the western regions. The birth rate of 4.2% is
one of the highest in the world. The capital of Cameroon is Yaounde
(0.5 million inhabitants), whilst Douala (0.8 million inhabitants) is the
commercial centre.
Official languages are French and English.
Topographic maps at various scales are available at the Centre
Geographique National (CGN) : 10 sheets at 1:500 000 (many not available)
cover the whole country, 42 sheets at 1:200 000 cover most of the country and
maps at 1:50 000 cover the southern half of the country. Aerial photographs
are available at a number of different scales, complete for the entire
country. Geological maps are available at the Direction des Mines et de la
Geologie at the scale of 1:1000 000 (1956) for the entire country with a newer
version (1979) at the same scale, and 14 maps at the scale of 1:500 000 for
most of the country, many of which are out of print. Geological maps at the
scale of 1:50 000 are in preparation.

ADMINISTRATIVE BODIES CONCERNED WITH URANIUM
The only national organisation actively involved in uranium exploration
is the Department of Mines and Geology of the Ministry of Mines and Energy,
which is currently involved in three uranium projects with the United Nations
Development Programme (UNDP) in the southeast, the French BRGM in the
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south-west and the German BGR at Poli in the north. Mines and Geology is
supported by substantial laboratory facilities. Until 1969 uranium
exploration was exclusively conducted by the French Commissariat a l'Energie
Atomique (CEA).

LEGISLATION CONCERNING URANIUM EXPLORATION, DEVELOPMENT AND PRODUCTION
Mineral exploration in Cameroon is carried out under Non-exclusive
Prospecting License and Exclusive Exploration License that may later be
converted to a Mining Lease or Mining Concession. Uranium and other
radioactive minerals are classified as Strategic Minerals. The standard
mining regulations may be applied (Law N° 64 LF, 1964) but they may also be
modified or supplemented by special decrees or agreements which must be
negotiated with the Government. There is no defined policy on uranium
development.
The Investment Code of Cameroon (Law N° 60/64, 1960, 64 LF/6, 1964,
66 LF, 1966 and decree N° DF10, 1968) was established to promote and regulate
local and foreign investment. There is no established minimum Cameroonian
participation for enterprises of the mineral industry though the Government
usually participates in major development projects. Under the Act general
benefits as e.g. tax and custom duty exemptions are provided for the mineral
industry.

GEOLOGY OF CAMEROON
Most of Cameroon is underlain by Lower Proterozoic rocks involved in
the Eburnean orogenic cycle, with a few Middle Proterozoic sedimentary basins
as e.g. the Dja series, bordered on south by the northern margin of the
Archean Congo Craton (Ntem complex). Paleozoic sediments are only present as
remnants in northern Cameroon, whereas Cenozoic sediments and volcanics are
more widespread, especially in the Douala Basin (sediments). Lake Chad Basin
(sediments) and in the western mountain ranges along the "Line of Cameroon"
(volcanics). The Panafrican orogenic cycle involved all of the Proterozoic
rocks, (Panafrican Mobile Belt) whereas the major tectonic movements along the
Benoue graben involved also more recent geological formations (up to
Cretaceous). Granitic intrusions, most of them Ebumean and Panafrican, may
be as young as Tertiary ("granites ultimes") (see Figure 1).
Ihe Cameroonian part of the Archean Congo Cratou, the Ntem Complex and
its border facies in southern Cameroon is composed of a central core of
anatectic granites, migmatites, and ectinites (3.2 G.a.*) with surrounding
leuco-mesocratic pyroxene and biotite gneisses of granulite facies. This
Archean Complex was possibly involved in the Eburnean orogenic cycle (2.3 1.8 G.a.). Remnants of this Archean craton may also be found within the
Panafrican Mobile Belt, in the form of chamockites, mobilized during the
Eburnean cycle and remobilized during the Panafrican orogeny (550 m.y).
Most of Cameroon north of the Ntem Complex lies within the Panafrican
Mobile Belt, formed during the Panafrican orogeny, and composed mainly of
Lower Proterozoic Birimian lithologies, influenced by the Eburnean cycle:

* G. a. = 10 9 years
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Figure

1

GEOLOGIC MAP OF CAMEROON
(Simplified after Geologic map of Africa, 1963, ASGA-UNESCO)
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anatectic granites, migmatites, gneisses, and late tectonic granites. Whereas
parts of the series suffered retrograde metamorphism during the Panafrican
orogeny, others have suffered prograde metamorphism during the same event,
superimposed on the Eburnean metamorphism. Furthermore, the Panafrican event
has steeply folded the Birimian rocks, thus imposing a general SW-NE trend on
the formations. The gneisses comprise a "Pelitic Complex" in the extreme west
of Cameroon between Mundemba and Mamfe, the original sediments of which are
assumed to have been deposited in a shallow epicontinental basin.
The Middle Proterozoic occurs in a number of small, slightly
metamorphosed continental sedimentary basins within the Mobile Belt, namely:
- the Poli-Maroua Series, consisting of acid tuffs at the base,
followed by younger tuffs, tuffaceous shales and carbonate and
terminating with phyllites of silty, argillaceous, marly and
calcareous origin;
- the Lorn Series, consisting of a widespread phyllitic facies and a
siliceous facies (feldspathic quartzites interbedded with schists
and itabirites) and possibly rhyolite tuffs;
- the Mbalmayo-Bengbis-Ayos Series (north of the Ntem Complex),
consisting of green schists and amphibolites, mica schists, chlorite
schists and quartzites; and
- the Dja Series, overlying the Mbalmayo-Bengbis Series and consisting
of calcareous rocks, a schistose quartzitic sequence, a granular
schist complex and the Koka sandstone at the top, intruded by
dolerite dikes and sills (the youngest unit, the Tillitic Complex,
is not included and thought to be of Upper Proterozoic age).
The Dja Series is considered the time equivalent of the uraniferous
Francevillian of Gabon and occurs in southeastern Cameroon. The lithological
sequence, and the relationship sediments/basement are, however, different from
those of the Francevillian in Gabon.
The only geological formations of probably Upper Proterozoic age in
Cameroon are the Dja Tillites, deposited unconformably on the Dja Series.
In addition to a syntectonic plutonism, resulting in orthogneisses, the
Panafrican Orogeny produced late- and post- tectonic intrusive rocks such as
syenites, charnokitic syenites and "streched" syenites as e.g. the Lolodorf
syenite in southwestern Cameroon, bordering the Ntem Complex. Other
post-tectonic intrusives are granodiorites, diorites, and gabbros.
Remnants of Paleozoic sediments (Mangbei-Hoye Series) have been located
in northern Cameroon and have been dated at 370-490 m.a. (Cambro-Silurian).
These sediments are not folded, and hence are post-Panafrican. They consist
of arkosic conglomerates and overlying crossbedded arkoses, with often
ferrugineous, sometimes calcareous cement. They are intruded by trachytes and
andesites, may reach a thickness of 350 m, and are covered by thick
flow-banded porphyritic rhyolite.
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Pre-Cretaceous tectonic events produced (from older to younger) E-W,
NW-SE and N-S faults. However, the most important tectonic feature of
Cameroon is the major WSW-ENE fault zone that crosses the country in the area
of the "Mountains in the West", and the "High Central Plateau". This is one
of the major fault systems of Africa. It continues to the east as far as the
Sudan and to the west on the other side of the Atlantic in Brazil it is known
as the Pernambuco fault. Though faulting started about 760 m.a. ago, it was
recurrent over a long time span, especially during the Lower Cretaceous
opening of the Atlantic Ocean. Trachytic volcanism occurred along this
tectonic lineament.
Numerous Mesozoic and Cenozoic sedimentary basins are scattered in the
Coastal Region and the Mountains in the West, where they are mostly marine,
with some continental facies, and the Plaines in the North and the High
Central Plateau, where they are continental.
The most important coastal basin is the Douala Basin, consisting of
about 2 200 m of mixed marine and continental sediments on shore and more than
4 000 m of sediments offshore, comprising Lower, Middle and Upper Cretaceous,
Lower and Upper Tertiary (Paleocene, Eocene and Pliocene) and Quaternary. It
is made up of sandstones, snales and rare limestones. In the Paleocene,
lignite occurs at the base of kaolinitic sandstones.
Cretaceous sedimentary basins of continental origin to the north are
mostly of limited extent, except for the Benoue Basin. The general sequence
though not present everywhere, is from bottom to top:
- Lower Cretaceous, continental and marginal marine;
- Middle Cretaceous, continental with rare, local marine
transgressions and volcanic units;
- Upper Cretaceous, continental sediments, represented by the
conglomerates of Ka-Borogop, formations of Pala and Garoua
sandstones.
The most extensive basin, with the thickest sequence is the ESE-WNW
Benoue Graben, filled with coarse, partly conglomeratic continental
sandstones, clays and marls (Middle Cretaceous), and fluvial sandstone
alternating with pebbles and clay (Upper Cretaceous).
The Chad Basin is filled with Quaternary sediments, consisting of
fluvial and lacustrine clay, sandstone and finally aeolian "old sand dunes",
marking the maximum extent of historic Lake Chad, 6 000 years ago. The
thickness of sediments may reach 700 m.
In addition to the post-tectonic intrusives of the Panafrican Orogeny,
plutonic rocks of Eocene and Paleocene age occur in Cameroon. They are
distributed along the main "Line of Cameroon" that extends from Sao Tome
island to Lake Chad. They intrude up to Cretaceous sediments. They are
younger than the "Younger Granites" of Nigeria and are referred to as the
"granites ultimes". The intrusions are concentric, with ring structures,
often incomplete, composed of distinct granites, quartz syenites, syenites,
diorites, and gabbros. The Mayo Darle hyperalcaline intrusion which is dated
at 53 m.a., is cassiterite bearing and belongs to this group.

- 9 -

Volcanism of Upper Cretaceous to present time occurs mainly along the
SW-NE "Line of Cameroon" in western Cameroon, and extends well beyond the
borders of the country. Most of the volcanic eruptions produce flow basalts,
whereas trachytic and phonolitic eruptions are less abundant.
Mineral Resources
The mineral industry is not a major factor for the Cameroonian economy,
except for the oil production. Cassiterite production was only about
19 tonnes in 1981 and gold production was about 10 Kg in the same year.
Limestone and puzzolana are quarried for the local market. However,
substantial resources of bauxite and iron ore are present. The potential for
chromium, molybdenum, lead-zinc, copper, tungsten, nickel and diamonds is
moderate.

PAST EXPLORATION
From 1950 up to 1969, only the French Commissariat a l'Energie Atomique
(CEA) carried out uranium exploration in Cameroon (Figure 2). After an
appraisal of the uranium potential of Cameroon in 1950, small joint
exploration programmes were carried out in Cameroon between 1954 and 1956.
Some work was done in the Lom-Mbere and in the Poli area (prospecting and
carborne reconnaissance).
Between 1957 and 1960 a permanent mission checked airborne radiometric
anomalies of a survey carried out in Northern and Central Cameroon. Also the
Goble showing in Northern Cameroon was investigated. In 1967, the Mayo Oulo
area was studied and the south-eastern corner of Cameroon with the occurrence
of the Lower Dja Series was covered by an airborne radiometric survey and
anomalies were groundchecked in the following years.
During these surveys, monazite sands were found at Ouro Mali and
Hossere Kourouk, as well as slightly radioactive quartz and microgranite veins
in mica granites at Goutchoumi, Badjouma, and Boula Ibi. In the Poli area,
where work has continued intermittently to the present, sandstones and tuffs
at Mayo Nielse contained monazite, the post-tectonic massif of Nyore contains
thorogummite in pegmatitic differentiates, and fractures in acid to basic
intrusives of Hossere Poli contain monazite. Slightly radioactive E-W veins
of microgranite caused the airborne radiometric anomalies at Mayo Alim,
whereas the anomalies of Ouak are related to faults in granites and to
pegmatites in gneisses. The anomalies along the mylonite zone of
north-western Cameroon, are mostly related to lateritic soils on top of small
plateaus, and in the Lom Basin, radiometric anomalies are due to pegmatites or
mylonitized granitic intrusives cutting Lom Series metamorphic rocks.
As far as Cretaceous sedimentary basins are concerned, none of the
anomalies checked justified further work, as they are related to argillaceous
rocks, monazite concentrations or superficial uranium concentration in recent
clay. In the Doula Series, anomalies are associated with phosphatic horizons
in sediments. No results were presented on the evaluation of anomalies in the
Dja Series, thought to be the time equivalent of the uraniferous
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Figure 2

URANIUM INVESTIGATIONS
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Francevillian of Gabon. The absence of significant uranium indications in the
Dja Series was not considered discouraging because of the small amount of work
and difficulty of exploration.
In 1970, the Canadian International Development Agency (CIDA)
contracted Survair Ltd of Ottawa, Canada, for a total intensity aeromagnetic
survey of 168 365 km^, covering most of eastern Cameroon. Subsequently a
photogeological interpretation for the same area was done (1970-1973),
concluding as far as uranium is concerned, that the Dja Series offered the
best potential.
From 1970 to 1975, the Service de la Recherche Geologique et Miniere,
and the IAEA conducted some detailed investigation (mapping and drilling) in
northern Cameroon, mainly at Goble, where a north-east trending shear zone of
several km length has been found to be mineralized over a length of 2.7 km,
with the main zone being 400 m long. Uranium mineralization is reported to be
erratic, and to occur in both schist and altered syenite. The best result was
15 cm (0.15 m) of core assaying 4 200 ppm U. Uraninite and some pitchblende
in association with galena, sphalerite, Cu-sulfides and molybdenite were
reported in association with an hydrothermal alteration halo.
In 1976, a computer assisted interpretation of the 1970 aeromagnetic
survey was undertaken by Patterson, Grant and Watson Ltd., Toronto, Canada,
contracted by CIDA. Studies were supplemented by ground follow-up magnetic,
electromagnetic and soil and stream sediment sampling surveys. With respect
to uranium, recommendations included prospecting for quartz pebble
conglomerate of the Blind River type in the basal portions of the Dja,
Mbalmayo-Bengbis, Ayos and Lorn Series, and for unconformity related deposits
at the base of the Dja Series. The report also recommends a number of targets
of general interest for uranium.
In the same year, Utah Development Company (Australia) contracted the
Compagnie Generale de Geophysique (CGG) for a 6 135 km2 airborne
radiometric and magnetic survey in the area of Poli. First priority was given
to anomalies over basic intrusives, and second priority to anomalies over
sandstones and arkoses of the Paleozoic Mangbei Formation.
In 1979, Essex Minerals Company conducted, with two geologists, a two
months1 study of Cretaceous basins and "younger" post-tectonic albitized
granites without encouraging results. In 1980-81, a second IAEA mission to
Cameroon studied the Hossere Gode and Hossere Nyore massifs, north and west of
Poli, where assays of between 259 and 632 ppm U at Hossere Gode (in fresh
granite) and between 176 and 2 847 ppm U at Hossre Nyore (in altered rocks)
were subsequently obtained from selected samples.
In 1983, the following three projects were underway:
1.
The Southwest Project, conducted by the French BRGM since 1978 with
partial funding from the European Development Fund and the Fonds d'Aide et de
Cooperation, France, covered 70 000 km^ in south-western Cameroon, most of
it (95%) underlain by Precambrian rocks, i.e. the Archean Ntem Complex. The
project is not exclusively for uranium and consists of the following three
sub-projects: the Lolodorf syenite; the nepheline syenites of Kribi and; the
alaskite of Mvangan.
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The Lolodorf Syenite sub-project is considered to be the most
promising, with assay results of up to 0.1% U as uraninite, found subsequent
to a helicopter-borne spectrometer survey by Prakla Seismos (Federal Republic
of Germany). The campaign 1982/83 was centred around a shallow drilling
programme. The nepheline syenite of Kribi has only shown thorium
mineralization (up to 26% TI1O2), while the alaskite of Mvangan turned out to
have a fairly evenly distributed high U-background of 15 to more than 30 ppm U
with the highest assay giving 280 ppm U.
2.
The Southeast Project carried out since 1975 by the Department of Mines
and Geology and UNDP, included uranium exploration in the following areas:
- systematic ground work was done in 1976 in the Gribi area, where an
airborne anomaly in metasonatized migmatitic gneiss was confirmed.
However, no significant anomalies were detected;
- the area of Koumela - Libongo was investigated in 1979 using ground
raciiometric and geochemical methods; also no promising anomalies
were detected;
- in southeastern Cameroon, 35 000 km^ were covered by an airborne
survey in 1980;
- the Monguela area was examined in 1982, but only surfacial uranium
concentrations in laterites were found.
3.
The Northern Project, in the region of Poli, which is the only project
directed exclusively at uranium, is restricted to the area of the (Middle)
Proterozoic Poli Series, south of Garoua, and is being conducted by the German
BGR (under agreement with the Department of Mines and Geology). Funding is
provided to 60% by the German Government and to 40% by the Cameroon
Government. The helicopter supported reconnaissance of the Poli Series, latetectonic granites and "granites ultimes" as well as Paleozoic sediments and
volcanics of the Mangbei Series gave positive results in two areas:
i)

the Paleozoic sediments of the Mangbei Series may have a wider
distribution than hitherto assumed and most are slightly
radioactive. Uranium mineralization in the area may be related
to Paleozoic volcanism;

ii)

the host rock of the mineralized shear zone at Goble is not an
altered syenite but an albitized and desilicified granite
(episyenite), with sodium contents of up to 11%. The granite is
unconformably overlain by Paleozoic conglomerates.
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OCCURRENCES OF URANIUM
The radioactive anomalies of the Lolodorf syenite were first discovered
by BRGM field work in 1979. The arcuate late-tectonic syenite occurs in a
narrow band along the northwestern edge of the Archean Ntera Complex. It is 2
to 5 km wide and about 60 km long. On the ground, anomalies reach 5 000 cps
(SPP 2) and some samples contain uranothorite and uraninite, associated with
pyrite, minor chalcopyrite, molybdenite, and galena. Grades of up to 0.1% U
have been obtained. The mineralization appears to be restricted to a
particular layer of fine grained syenite parallel to the gneissosity, and
flanked by coarser syenite. Results of analyses and petrographic studies of a
drilling programme conducted over the mineralization were not available at the
time of writing the IAEA Orientation Phase Mission Report.
The uranium mineralization at Goble in Northern Cameroon (Poli) was
discovered in 1958 by a private prospector and reexamined by IAEA experts
between 1970 and 1975. Trenching and drilling revealed uranium mineralization
in a shear zone cutting what was later (1982/83, BGR) identified as an
albititized and desilicified granite (episyenite) and Paleozoic andesites.
The intrusive is overlain by Paleozoic conglomerates (unconformity related
mineralization?). One drillhole encountered 15 cm (0.15 m) of 0.42% U.
Further scattered mineralization assayed up to 0.32% U. The best holes were
associated with a mylonite zone in andesites. Uranium minerals are uraninite
and pitchblende, associated with pyrite, galena, sphalerite and copper
sulfides, and possibly molybdenite. The mineralization is now thought to be
related to the Paleozoic volcanism and an albitization process.

FAVOURABLE AREAS FOR SPECULATIVE RESOURCES
No clearly defined uraniferous province has emerged from past
exploration efforts. The known U-occurrences seem to be isolated cases. The
analogy between the Dja Series of Cameroon and the Francevillian of Gabon was
overemphasized and the extrapolation of Brazilian deposits in the Mobile Belt
would be too far fetched to warrant the assignment of speculative resources on
that basis. Therefore the most favourable areas for speculative resources are
those two with known U-mineralizations:
a) The Lolodorf Syenite
For this type, an accepted model and a recognition criteria are still
missing. The mineralization could be orthomagmatic or autometasomatic . The
enriched zone pinches and swells along strike, and occurs partly in a repeated
sequence. Mineralogical and petrographical studies will be required to reveal
the relationship between mineralization and host rock. The mineralized zone
may be of volcanic origin. Later metasomatic or hydrothermal processes could
greatly enhance the potential for economic uranium mineralizations possibly
occurring within the sulfide zones, but it may not be easily detectable at
surface.
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b) Goble and Paleozoic Volcanic Series
The mineralization is of the vein and/or episyenite type. The model
could be the Midnite Mine in the USA or Limousin in France.
Recognition criteria for the vein type include: mineralization in
shears near the contact with a uraniferous pluton, presence of sulfides and
pitchblende; and for episyenite: shearing in granite with + 10 ppm U,
desilicification of host rock, contact with impervious rock to form traps.
Recent work at the Goble prospect has developed evidence, that the
mineralization is more extensive than previously known. An interesting
feature is the presence of an unconformity within Paleozoic sediments.
Drilling may well reveal extensive alteration and/or mineralization at depth
enhancing the potential for further mineralization in other areas and further
detailed exploration of sheared contacts in Paleozoic rocks may then be
warranted.
The Paleozoic Mangbei-Hoye Series is considered to have good uranium
potential, as the Paleozoic volcanism apparently plays an important role in
the mineralizing process at Goble.
The Panafrican syenites and the "granites ultimes" in Cameroon are
discussed in view of their general favourability for uranium deposits. They
are generally found to fit the recognition criteria for either magmatic or
episyenite Uranium deposits except for the high uranium background, which is
found by IAEA only in the Panafrican Hossere Gode granitic massif in 1980/81.
With respect to the "granites ultimes", they are generally thought to be too
small to be a source for economic magmatic-hydrothermal deposits. However,
Tertiary intrusives into Cretaceous sediments of the Benoue Graben (Northern
Cameroon), and other basins, are considered to offer the best chance of
desilicification and remobilization of uranium by heated connate waters
present in the sediments.
The potential of the Dja Series is also discussed. It is concluded
that the Dja Series as a whole does not fit the recognition criteria for
either the sandstone deposits of the Gabon-type or the unconformity related
deposits of the Saskatchewan-type. Nevertheless alternatives are proposed to
sustain a certain favourability of this, or slightly older sedimentary
sequences.
Of the Mesozoic-Cenozoic sedimentary basins, the mixed marine and
continental Douala Basin at the coast probably merits most attention, due to
its size and favourable lithologies such as conglomerates, cross-bedded
sandstones alternating with purple shales, argillites, black shales and
lignites. Permeable sandstones alternating and aquifers are also present.
The sequence rests unconformably on Precambrian basement, a potential source
rock for uranium. The potential of the Douala Basin for sandstone uranium
deposits is rated best in comparison with other young sedimentary basins.
The continental Cretaceous sedimentary basins of northern Cameroon are
of interest in connection with the Tertiary volcanism as a source for possible
remobilization and concentration of uranium by heated meteoric waters, both
within and adjacent to the intrusions. The Benoue Basin, which is the most
extensive basin, may be the most rewarding target for the mentioned type of
uranium mineralization in sandstones in the area.
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IUREP MISSION ESTIMATE OF SPECULATIVE RESOURCES
A summary of the Speculative Resources estimate for Cameroon by the
Mission is shown in Table 1. Speculative Resources are only assigned to the
two areas of known mineralization, the other favourable areas being too poorly
known.

Table 1
ESTIMATED SPECULATIVE RESOURCES*

Locality

Range (Tonnes uranium)

Lolodorf Syenite (magmatic ?)

10 000

Goble and similar episyenite-albitite
U-deposits and Paleozoic Volcanic Series

5 000

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 term implies, the existence and
the size of such resources are highly speculative.

RECOMMENDATIONS
Much of the geology of Cameroon is too poorly known for an estimate of
Speculative Resources, as this is based on analogy with known uranium
districts elsewhere. Therefore it is believed that, at this time,
recommendation should focus on basic geological work such as mapping, and
collection of geological data. Such work is proposed for three environments:
1. Dja Series: age determination, lithology, stratigraphy, and aerial
geology.
2. Late-tectonic Granites and "Granites Ultimes":
petrology, alteration, and uranium background.
from geological maps, from photogeological and
interpretations, and from airborne radiometric
considered a starting point. Field mapping.

age determination,
Data compilation
aeromagnetic
surveys are

3. Cretaceous Basins: stratigraphic study, especially of the Douala
basin, aided by oil company records, deep water wells, gamma-logs.
Identify permeable units, redox boundaries and volcanics (as
possible source rocks).
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The IUREP Orientation Phase Mission suggests that efforts should be
undertaken to locate zones of shearing and alteration in the area of the
Lolodorf syenite, as these are assumed to be the loci of possible uranium
remobilization and concentration. Stream sediment sampling might locate areas
with higher mobile uranium. Weak, magnetic lows, with corresponding
self-potential, and/or geochemical water anomalies, may offer a useful
signature in exploring for altered and enriched zones.
No propositions are made for the Goble project, as it is only at its
starting point.
Methodology
Finally, the IUREP report dwells on the inefficiency of high speed
fixed wing airborne spectrometry above strongly ondulating terrain covered by
equatorial forest, conducted with a ground clearance of 150 m. Likewise,
geochemical reconnaissance, with widespread samples, is considered to be
inadequate.
Information on the areas described as favourable is sparse. Therefore
the approach, by which new targets could be defined, should be the following:
positive evidence of favourability should be established by surface
geological, geochemical, or geophysical reconnaissance, in order to restrict
the target areas for a detailed helicopterborne spectrometer survey and
subsequent geological, and ground scintillometer follow-up.
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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 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. 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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