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1. INTRODUCTION

(a) Geography

Venezuela has an area of 912,050 square kilometers. Its capital
is Caracas. The country's territory includes the island of Margarita
northeast of Cumana and 71 other islands. An arc of northern mountains
with peaks to 4,877 meters extends from the Colombian border to the
Atlantic Ocean. Within this group of mountains are the Sierra de
Perija and the Cordillera de Merida in the west; and eastward to the
Segovia Highlands, two coastal ranges in the Central Highlands, and the
Eastern Highlands. Lake Maracaibo and the Gulf of Venezuela are
encompassed by. the nearly level Maracaibo Lowlands, while the region
between the northern mountains and the Orinoco River contains the Orinoco
Lowlands. Extensive salt flats are found along the Atlantic coast in
eastern Venezuela. The highly populated Guiana Highlands south of Orinoco
comprise 45 percent of the country. Of the more than 1,000 rivers the
Orinoco, which is 2,092 km long, is the most important. Other important
rivers are the Apure and Caroni. The greatest population and best
transportation facilities in Venezuela are found in the north.

(b) Climate

The climave of Venezuela is related to altitude. Lowland temperatures
average 26.7 C or above. The Cor.dlLLgra_.de Merida is not below 914
,~eters, temperate from 914 to 1,829 meters, c.nd cool to freezing "above
T",829" meterr: HumTdTEy averages 81 percent, but is lower in the northern
mountains and higher in the eastern lowlands. The rainy season extends
from May to November. The Cordillera de Merida and some lowlands have
a light rainy season in the spring and a heavy one in the fall.

(c) Access

Over 55,725 km. of roads, of which 18,000 km. are paved, link
the chief cities and towns. Superhighways have been built between the
capital and Maiquetia, Valencia and other major populated places. The
Pan American Highway is 1,700 km long. A highway constructed through
dense jungle in southeast Venezuela connects with the Brazilian highway
system. Access to the eastern region of the country has improved in
the last decade through building of paved roads as well as a bridge 1,678
meters long across the Orinoco River to link with highways in the south.
Construction began in early 1976 on a 3,697-km. national railway system;
one railroad line of 175 km. is operating. The country has 17,000 km. of
navigable inland waterways. Oceanic vessels can use water transit through
the long coastline, the Orinoco-Apure rivers and Lake Maracaibo. There are



-2-

more than 100 airports and airfields- four of them provide international
service - Maracaibo, Maiquetia (serving Caracas), Barquisimeto and
Maturfn. Air taxis serve 32 cities, especially in the Guiana Highlands.

2. GEOLOGY IN RELATION TO POTENTIALLY
FAVORABLE URANIUM-BEARING AREAS

The geology of the eastern part of Venezuela is dominated by rocks
of the Precambrian shield, whereas the western half is underlain mainly
by Cenozoic sediments interrupted by Mesozoic and Paleozoic sedimentary
and igneous rocks.

The areas that have been of chief interest in past exploration or
are likely to be of further interest for uranium in the future include
the Caracas area in the State of Miranda, the Las Trincheras in the
State of Carabobo, the Central Paraguana Peninsula and the Coro areas
in the State of Falcon, the Aroa area in" the State of Yaracuy, the
Chejende area in the state of Trujillo, western Zulia in the Maracaibo
basin, the island of Toas in the State of Zulia, the Venezuelan Andes,
""* the northern part of the Brazilian Shield.

The Caracas area extends from Caracas north to the Caribbean Sea
and includes part of the Coast Range of Venezuela. The area is composed
chiefly of metasedimentary rocks together With some meta-igneous and
unmetamorphosed igneous rocks. The oldest known rocks of the area, the
Sebastopol complex, consisting of granitic gr.eiss, are overlain by a thick
metasedimentary series called the Caracas group. Most of the rocks of the
Caracas group appear to be of sedimentary origin and are probably of
Cretaceous age. They include graphitic schirts with pyrite in addition
to limestones and other schists.

[ •

The geology of the hot springs area of Las Trincheras is dominated
bv granite cut by simple pegmatites. The igneous rocks of the Paraguana
Peninsula examined for radioactivity consist mainly of granite and diorite.
They appear to be of little interest for uranium.

The sedimentary rocks of the Chejende area in Trujillo range in age
from Cretaceous to Pleistocene and consist of shales, limestones, and
sandstones. The shales containing abundant plant and phosphatic fish
remains were noted to be appreciably radioactive and contained up to
50 ppm uranium. The beds have been compared to the Phosphoria Formation
of the U.S.A. inorganic, phosphate, and uranium content.

The rocks in western Zulia range in age from Paleozoic to Recent and
include a thick sedimentary sequence as well as several types of igneous
and metamorphic rocks*. Cretacious rocks in the area consist of mega-
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fossiliferous limestones (Cogolla Formation) and black bituminous
limestones (La Tuna Formation). Rocks forming the island of Toas
range in age from pre-Permo-Pennsylvanian to Recent and consist of
both igneous, mainly granite, and sedimentary rocks. The sediments, which
unconformably overlie the granite, consist of red beds, limestones
and shales.

The formations of the Venezuelan Andes range in age from
Precambrian to Recent. They comprise granitic rocks, basic sills,

, . pegmatites, gneisses, quartzites, phyllites, slates, sandstones,
limestones, and shales. The eroded core of the Andes consists of
metamorphic and granitic rocks (Iglesias Group). These are overlain
unconformably by Paleozoic formations. Unmetamorphosed sediments of

* Jurassic (?) to Recent age lie upon the eroded Paleozoic and older
|«* rocks. All these rocks have been folded and faulted. All the
^" Paleozoic rocks, with the exception of the Caporo Formation, are

regional^ metamorphosed and intruded by granitic sills, dikes, and
stocks with some consequent migmatization.

Search for uranium has also taken place in the State of Boli.var
and part of the Territory Delta Amacuro. This region constitutes
geologically the northern part of the Brazilian Shield. The northern
and western Units of Shield outcrops are bounded by the Orinoco
River. North cf the Orinoco, the rocks of the Shield are overlain
by sedimentary rocks of Tertiary age. Three general groups of Shield
rocks are recognized: granites, gneisses, and schists of the basement
complex with associated metasediments (Imataca Formation); an overlying
younger series of sandstone, quartzite, shale, tuff and mafic intru-
sives (Roraima and Pastora Series); and Pleistocene and Recent alluvial
and deltaic sec'iments.

From the itandpoint of potential for uranium, the Precambrian
rocks are perhaps of most interest. The general Precambrian stratigraphy

£ is shown in Table 1.

Most of the Lower Proterozoic rocks belong to the ensialic
submarine eugeosynclinal suite of basalt-graywacke-shale. Other,
felsic volcanic varieties may possibly represent continental or subaereal
suites. All of these rocks are moderately folded and metamorphosed,
and intruded by granitic intrusions (Menendez et al., 1970).

Of interest to this study is an oligomictic quartz-pebble
conglomerate that occurs in the Real Corona Formation, 80 km
southwest of Ciudad Bolivar (Kalliokoski, 1965). The formation is

*' situated in a syncline on Imataca (3,100 b.y.) gneisses, some 100 km
from the nearest outcrops of Pastora rocks. The conglomerate is overlain
by metaquartzites and fine-grained metasedimentary and metavolcanic rocks.
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Its precise age is unknown but tray be upper Lower Proterozoic/
pre-Roraiina. Some of the pebbles are of clastic quartz-kyanite
and a few are of hematite. The matrix is quartz, locally with
crossbeds of hematitic black sands. It is not clear whether the
conglomerate is fluvial or marine. The abundance of hematite, but
in particular, the lack of pyrite are interpreted to indicate that
the conglomerate is not of the Witwatersrand-Blind River type.

The most interesting rock unit for its uranium possibilities
is the Roraima Series and the sub-Roraima unconformity. The base
of the Roraima Series is rarely exposed anywhere. Along many
rivers the base of the cliff is a plunge-pool, formed by a high
waterfall that cascades on top of a large talus pile that has
formed from the cliffs above. The spray encourages a profusion of
vegetation.

The unconformity has been above sea level certainly since the
Tertiary. Thus mineralizing connate water could have been able
fro move near and along it, both during Middle Precambrian and later
times. This zone of unconformity probably had a tectonic history
similar to that of the sub-Kombolgie in Australia.

As in Australia, many of the rocks that underlie the uncon-
formity are Lower Proterozoic metasediments and metavolcanics,
generally greenschist, moderately folded and faulted. Some of
the sedimentary rocks are carbonaceous and nnny are pyritic.
Over large areas the Lower Proterozoic rocks are either intruded
by younger granite, or rest on an older gneissic basement. More
than half of the Roraima floor probably consists of granite and
gneisses, thus resembling the general geological situation in northern
Saskatchewan, Canada.

The Roraima Series is continental, fluvial near the base, and
similar to the Athabasca and Kombolgie Sandstones of Canada and
Australia. The main block of the Roraima Series in Venezuela covers
an area about 400 km by 200 km. Outliers occur 400-500 km to
the west and southwest. The Series has been dated er, Middle Pro-
terozoic. It rests with a regional unconformity above the Lower
Proterozoic metasedimentary, metavolcanic, and granitic rocks.

Reid and Bisque (1975) have subdivided the Roraima Series into
four formations in Venezuela. The lowest is the Uairen Formation
that consists of fluviatile sandstones and minor conglomerates, all
deposited by braided stream systems. The Kukuenan Formation is
shale; the Uaimapue Formation consists of a series of jaspers, cherts,
siltstones and reddish arkoses; and the Mataui Formation consists of



tabular, reddish orthoquartzites and less well-cemented, crossbedded
sandstones. The total thickness of the Series is about 1,700 meters.

3- PAST EXPLORATION

Radioactivity investigations have been undertaken in Venezuela at
various times since 1939, the first of which involved a study of hot
springs in the Cordillera de la Costa—Fuentes de Las Trincheras.
This was followed by a study of the pegmatites of Timotes and Carmen
in the state of Merida. Other reported investigations include pegmatites
of the Andes and black-sand concentrates from Evequi and Uritnan in the
Territory Amazonas. Since June 1951, radioactive minerals have been
reported from Rio Candaleria, State of Bolivar and from Santa Catalina,
Territory Delta. Amacuro,

In 1951, geologists of the U.S. Geological Survey participated
in a 3-month radiometric reconnaisance of the country, including
investigation of about 12 areas and over 100 localities in the States
of Miranda, Carabobo, Yaracuy, Falcon, Lara, Trujillo, Zulia, Merida,
T&chira, BolTvar, and Territory Delta Amacuro. As a consequence,
prospects for uranium potential were recognized in uraniferous
phosphatic sha'es, in low-grade placer deposits, and in deposits of
carnotite- or copper-uranium-bearing sandstones.

4. URANIUM OCCURRENCES AND RESOURCES

Core samples taken from well depths of about 8,400 feet from
the La Tuna Formation in Western Zulia showed up to 0.014 percent
uranium equivalent. The rock sampled consisted of black limestone
and shale containing fossil bone fragments. Other prospective host
rocks for uranium include the terrestrial copper-bearing sandstones
a^d conglomerates of the Tomon Formation in the Andes and the granitic
intrusions with their associated pegmatites near La Grita. The
pegmatites are reported to contain secondary uranium minerals. In the
Shield, radioactive minerals have baen found in porphyritic facies of
banded gneiss(migmatite) of the basement complex and in placer sands
derived therefrom. Radioactive minerals were also found in detrital
black sand beds in the basal part of the Roraima Series at Peraitepuy;
however, it is suspected that most of this may be due to thorium.

No economic occurrences of uranium are known although there are
reports that a uranium deposit was discovered in 1967 in eastern
Venezuela near the Brazilian border in quartz basement rocks.
Preliminary assays were stated to be about 0.3 to 0.5% Vr>0o-
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5- PRESENT STATUS OF EXPLORATION

Information on current exploration activities in Venezuela is
lacking.

Mineral arid surface rights arc separate; the mining law governs
the development of minerals other than hydrocarbons. Theoretically
the state? of the Venezuelan Union own mineral deposits within their
borders, but in practice the federal Ministry of Mines and Hydrocarbons
controls all mineral resource development. Concessions generally are
available to any person or company, both national and foreign.

A large part of the interior has not yet been surveyed for mineral
deposits.

6. AREAS FAVORABLE FOR URANIUM MINERALIZATION AND
POTENTIAL FOR NEW DISCOVERY

The unconformity at the base of the Proterozoic Roraima Formation
is a highly favorable setting for uranium deposits and a particularly
attractive exploration target. The Roraima itself may merit exploration
for sandstone - type uranium deposits, but its favorability would depend
on the presence of organic, pyritic, or other reducing environments.
Lacustrine and marginal marine facies which are likely to contain
carbonaceous material of plant origin would offer the best possibility
in the Roraima.

In the absence of specific deposits but based on favorability
indications, tlie uranium potential of Venezuela is estimated to be
between 10,000 and 50,000 tonnes.
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