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ABSTRACT

The Gran Sabana of southeastern Venezuela is a degra-
dational landscape that is well adjusted to the lithologic and
structural variations of the underlying Early to Middle Prot-
erozoic Roraima Group (fig. 1). The Roraima Group consists
of a sequence of flat-lying to gently folded, generally
unmetamorphosed, terrigenous to shallow coastal marine
strata that is 2,000-3,000+ m thick. Cuesta ridges and high
mesalike tepuis (table mountains), having elevations as high
as 2,800 m, are underlain by silica-cemented quartz sand-
stone. The larger valleys, at elevations of 800-900 m, are
underlain by feldspathic sandstone, siltstone, claystone, and
shale. Surficial deposits are generally limited to discontinu-
ous colluvial-alluvial mantles, isolated colluvial aprons, thin
(generally less than 2 m thick) fluvial terrace deposits, and
somewhat thicker fluvial deposits within and adjacent to the
channels of the largest rivers.

Within this degradational landscape, ferricrete-capped
remnants of a middle (?) Tertiary geomorphic surface extend
discontinuously from low strath terraces to high, structurally
controlled ridges. The ferricrete remnants are particularly
well developed on the finer grained and more feldspathic
rocks that underlie the lower dip slopes, hills, and terraces
within or adjacent to the larger valleys. These relict soils are
characterized by a 1-3-m-thick, nodular to pisolitic ferricrete
crust that contains abundant fragments of weathered bedrock
and local concentrations of hematite and (or) gibbsite. This
ferricrete crust is typically partly stripped and rubbled and is
underlain by a deeply weathered, red- and yellow-mottled,
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clay-enriched horizon as thick as 15 m. In most respects, the
middle Tertiary landscape defined by these ferricrete-capped
remnants was as well adjusted to underlying lithology and
structure as is the modern landscape and had an overall relief
comparable to present-day relief. Thus, during middle and
late Cenozoic time, landscape change in the Gran Sabana
was limited to an undefined amount of upland dissection
accompanied by less than 10 m of general lowering of the
largest valleys. This scenario does not accord with previous
geomorphic models, which emphasize cyclic planation as
the principal mode of landscape evolution in northern South
America.

Gold and diamond resources in the southern part of the
Gran Sabana are primarily limited to areas underlain by or
downstream from extensive exposures of the Uairén Forma-
tion, the oldest formation within the Roraima Group. Within
these areas, geologic-geomorphic environments that host
gold and diamonds include active channels and Holocene
floodplains of the larger rivers, colluvial-alluvial placer
deposits of small low-order drainage basins, and paleoplacer
deposits associated with conglomeratic lenses and beds
within the lower part (lower 500-600 m) of the Uairén For-
mation. Additional gold and diamond resources may lie
within or immediately beneath ferricrete crusts developed on
surfaces underlain by the Uairén Formation. For the most
part, these placer resources are limited in both grade and
extent.

RESUMEN

La Gran Sabana al sur de Venezuela es un paisaje
degradacional que estd bien ajustado a las variaciones lito-
l6gicas y estructurales de Grupo Roraima el cual infrayace la
regién. El Grupo Roraima, de edad Proterozoico Temprano
a Medio, consiste de una secuencia de 2,000 a 3,000 m de
espesor compuesta por estratos continentales y costeros
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marinos someros. Los estratos estdn dispuestos horizontal-
mente o plegados suavemente. Areniscas cementadas con
silice forman las crestas de las cuestas e infrayacen las mesas
(tepuis) los cuales alcanzan una elevacién de 2,800 m. Los
valles més extensos, a una elevacién de 800-900 m, estin
formados sobre arenisca feldespatica, limolita, arcillita, aba-
nicos coluviales aislados, depésitos delgados (generalmente
menos de 2 m de espesor) de terrazas fluviales y sobre
dep6sitos fluviales algo mdas espesos dentro y adyacentes a
los canales de los rios de orden mayor.

Dentro de este paisaje degradacional, hay depésitos
remanentes cubiertos por una laterita ferruginosa endurecida
(ferricrete). Dichos remanentes son de una superficie
geomorfica de edad Terciaria media (?). Estos se extienden
discontinuamente desde las terrazas mds antiguas
localizadas en valles bajos hasta crestas controladas
estructuramente.

Los remanentes ferruginosos estdn particularmente
bien desarrollados sobre rocas feldespéticas de grano mas
fino las cuales infrayacen las partes bajas de las pendientes
de buzamiento, colinas y terrazas dentro o adyacentes a los
valles mds grandes. Estos suelos relictos estin caracterizados
por una costra ferruginosa nodular a pisolitica la cual con-
tiene abundantes fragmentos de roca infrayacente y concen-
traciones locales de hematita y/o gibbsita. Esta costra
ferruginosa estd tipicamente desnuda y desmantelada, por
debajo hay un horizonte enriquecido en arcilla, muy meteor-
izado, de color rojo moteado de amarillo, el cual puede alca-
nzar 15 m de espesor. En general, el paisaje durante el
Terciario medio, definido por los remanentes con tope lat-
eritico, estaba también ajustado a la litologia infrayacente y
a la estructura, generando una fisiografia comparable a la
moderna. Asf pues, durante el Cenozoico medio y tardfo, el
cambio del paisaje en la Gran Sabana estaba limitado por una
cantidad no definida de diseccién en las dreas mas altas
acompafiada por un rebajamiento general de 10 m en los
valles mds grandes. Este modelo no estd de acuerdo con
modelos geomérficos previos, los cuales enfatizan la
planacién ciclica como el modo principal de evolucién del
paisaje en la parte norte de América del Sur.

Los recursos de oro y diamantes en la parte sur de la
Gran Sabana estdn primordialmente limitados a 4reas que
suprayacen la Formacién Uairén o que estdn aguas abajo de
dicha formacién la cual es la mds antigua del Grupo
Roraima. Dentro de estas dreas se distinguen varios ambi-
entes geoldgico-geomdrficos que contienen oro y diamantes.
Estos incluyen canales activos y planicies de inundacién de
rios mayores de edad Holoceno, depésitos aluviales-coluvi-
ales de tipo placer en pequefias cuencas de orden menor, y en
depb6sitos de paleoplaceres asociados con lentes y capas con-
glomerdticas localizados en la base (500-600 m) de la For-
macién Uairén. Los recursos adicionales de oro y diamantes
podrian estar presentes en o inmediatamente por debajo de
las costras ferruginosas desarrolladas sobre superficies que a
su vez suprayacen a la Formacién Uairén. Los recursos de

tipo placer, en su mayoria son limitados tanto en tenor como
en extension.

INTRODUCTION

The Gran Sabana of southeastern Venezuela is a degra-
dational landscape that is well adjusted to the lithologic and
structural variations of the underlying Early and Middle
Proterozoic Roraima Group. This 2,000-3,000+-m-thick
sequence of terrigenous to shallow coastal marine strata is
flat lying to gently folded and generally unmetamorphosed.
Cuesta ridges and high mesalike tepuis (table mountains),
which are formed on silica-cemented quartz sandstone, have
elevations of as much as 2,800 m. In contrast, the floors of
the larger valleys, which are underlain by interbedded
feldspathic sandstone, siltstone, claystone, and shale, are at
elevations between 800 and 900 m. Benched hillsides and
piedmonts are widespread, and numerous lithologically con-
trolled waterfalls and rapids interrupt the otherwise gentle
longitudinal profiles of most streams. Surficial deposits are
mostly limited to discontinuous colluvial-alluvial mantles on
hill slopes and piedmonts, isolated colluvial aprons pre-
served beneath residual gravel lags, 1-2-m-thick fluvial
deposits overlying strath terraces in the larger valleys, and
5-10-m-thick channel deposits within the narrow late Qua-
ternary floodplains of the largest rivers.

As many as six planar geomorphic surfaces, defined on
the basis of regional correlations of similar elevations of
summit levels and areas of low relief, have been recognized
in the region of the Guayana Shield (James, 1959; McCon-
nell, 1968; Zonneveld, 1985; Schubert and others, 1986;
Bricefio and Schubert, 1990). The formation of these sur-
faces is generally considered to be the result of alternating
periods of tectonic uplift and stability, landscape dissection
in response to the uplift, and parallel slope retreat during the
succeeding interval of stability. The ages of these surfaces
are generally thought to range from Mesozoic to Holocene;
however, it has been pointed out that many of these surfaces
coincide with lithologic units and that the steps which sepa-
rate them commonly coincide with lithologic discontinuities
(Kroonenberg and Melitz, 1983). Moreover, within the area
of the southem part of the Gran Sabana, ferricrete-capped
remnants of a middle (?) Tertiary geomorphic surface cut
across several of these regional planation surface levels
(extending almost continuously from dissected strath ter-
races lying less than 10 m above modemn streams to high,
structurally controlled ridges rising more than 200 m above
the floors of the larger valleys). It is likely, therefore, that
present-day relief within the Guayana Shield is mostly a
function of lithologic resistance and that at least some of
these so-called planation surfaces are primarily a manifesta-
tion of lithologic control in a relatively stable landscape that
is developed on a thick sequence of very gently dipping to
flat-lying sedimentary strata.
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Figure 1. Location of the Gran Sabana, Estado Bolivar, Venezuela. Most of the geographic locations mentioned in the text are shown
on plate 1 of Wynn, Sidder, and others (this volume).
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LITHOLOGIC AND STRUCTURAL
FRAMEWORK OF THE SOUTHERN
PART OF THE GRAN SABANA

GENERAL STRATIGRAPHY OF THE
RORAIMA GROUP

The Roraima Group is a laterally extensive sequence of
Early and Middle Proterozoic, fluvial to shallow coastal
marine strata that mantle a large part of the Guayana Shield
and underlie most of the Gran Sabana (Reid, 1974; Y4nez,
1984; Sidder and Mendoza, this volume). These strata
unconformably overlie an igneous and metamorphic base-
ment complex of Early Proterozoic age, and they are
intruded by about 1.65-Ga diabase dikes and sills. The
Roraima Group is dominated by quartzose sandstone but
also contains significant amounts of conglomerate,
conglomeratic sandstone, pebbly quartz sandstone, arkosic
to feldspathic sandstone, siltstone, mudstone, shale, and tuff.
Cross stratification is common to abundant throughout the
sequence. Within the Gran Sabana, deformation is limited to
broad open folds; dips are generally less than 7°, although
dips of as much as 15° are present locally.

The stratigraphy and structure of the Roraima Group
have been described in some detail by Reid (1974), Yanez
(1984), and Ghosh (1985) and are summarized by Sidder and
Mendoza (this volume). As defined by Reid (1974), the
Roraima Group in the southern part of the Gran Sabana is
divided into four units, the Uairén, Cuquendn, Uaimapué,
and Matauf Formations.

The Uairén Formation can be usefully divided into
upper and lower parts that are recognizable both geomorphi-
cally and lithologically throughout the southern part of the
Gran Sabana. The lower part (Canaima Formation, Unit I of
Yénez, 1984) is about 600 m thick and consists primarily of
well-sorted, generally coarse to medium grained, moderately
bedded to massive, cross-stratified quartzose sandstone and
intercalated lenses and beds of polymictic and quartzose
pebble conglomerate and minor thin beds and laminae of
shaly siltstone. These rocks form the high cliffs and exten-
sive dip slopes of Chiricayen, Cerro el Abismo, and other
cuestas along the southern margin of the Gran Sabana. The
upper part of the Uairén Formation (Canaima Formation,
Unit IT of Yénez, 1984) is 100-300 m thick and consists pri-
marily of medium-grained sandstone with abundant trough
cross-stratification and intercalated channel gravels. These
rocks form benched scarp slopes and irregular ridges, partic-
ularly along the southern margin of the valley of the Rio
Cuquendn. A ferricrete-capped lateritic soil, interpreted by
Reid (1974) as a Precambrian paleosol and used by him to
define the top of the Uairén Formation, is in fact part of a
deep weathering profile of middle (?) to late Tertiary age that
mantles the middle part of the Roraima Group (from the

upper part of the Uairén Formation to at least the middle of
the Uaimapué Formation). This soil is highly significant to
understanding the Cenozoic landscape evolution of the Gran
Sabana and is described and discussed in some detail in a fol-
lowing section of this report.

The Uairén Formation is overlain by the Cuquenén For-
mation (Canaima Formation, Units III and IV of Yénez,
1984). Exposures of the Cuquendn Formation are limited,
and it has not been comprehensively described. This unit
underlies the valley of the Rio Cuquendn from the vicinity of
Moroc Meru to the confluence of the Rio Cuquenén with the
Rio Aponguao. In this area, deeply weathered outcrops are
present almost continuously along the Rio Cuquendn wher-
ever the modern channel is actively eroding the late Pleis-
tocene strath surface, which underlies most of the valley
floor. These outcrops reveal well-bedded to massive, fine- to
medium-grained sandstone interbedded with medium- to
thin-bedded and laminated siltstone, claystone, and shale.

The Uaimapué Formation, which overlies the
Cuquenédn Formation, can also be divided into two geomor-
phically distinct parts. The lower part (Canaima Formation,
Unit V of Yanez, 1984) consists primarily of pervasively
channelled and cross-stratified, fine- to coarse-grained sand-
stone and thin-bedded to laminated fine-grained sandstone,
siltstone, and mudstone. The topography developed on these
rocks is characterized by benched scarp slopes similar to the
topography of the upper part of Uairén Formation. The upper
part of the Uaimapué Formation (Guaiquinima Formation of
Yanez, 1984) contains abundant beds and lenses of tuff and
jasper that are interbedded with cross-stratified arkosic to
quartzose sandstone. These resistant beds form conspicuous
benches along hill slopes and numerous waterfalls and cas-
cades along both major and tributary streams.

The Mataui Formation (Auyantepuy Formation of
Yanez, 1984) consists primarily of pervasively cross strati-
fied, fine- to medium-grained quartzarenite. This unit under-
lies the spectacular, vertical-walled high tepuis such as Cerro
Roraima and Cuquenan Tepuy that dominate the landscape
of the northern part of the Gran Sabana. It is not present
within Gran Sabana Sur and therefore is not described in any
detail in this report.

REGIONAL DEFORMATION OF THE
RORAIMA GROUP

In the southern part of the Gran Sabana, the Roraima
Group displays an apparent north-south deformational gradi-
ent ranging from relatively tight folds with conspicuous axial
plane foliation in the south near the Brazilian border to very
gently dipping to horizontal strata without foliation in the
north in the vicinity of Chimata, Cuquendn, and Roraima
tepuis. This deformational gradient is most conspicuous in
the western part of the study area between the valley of the
Rio Icabarii and the Rio Caroni, but it is also present in the
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ing deeply dissected strata of the Uairén Formation. Produc-
tion from these mines is derived from thin basal lenses of late
Quaternary (Holocene?) pebble to cobble gravel that lie on
or close to irregular bedrock surfaces. In addition, at least
some production from two of these mines is derived from
conglomerate lenses within the underlying, deeply weath-
ered bedrock. Gold and diamond colluvial-alluvial prospects
also occur near the axis of the north-northwest-plunging
anticlinal nose of the Chiricayen anticline (within the drain-
age of Quebrada Nunque between lat 4°48” and 4°52’ N. and
long 61°15” and 61°20° W.). The gold and diamonds in these
prospects are in basal colluvial-alluvial gravels of probable
late Quaternary age that were likely derived from local
conglomerates several hundred meters above the base of the
Uairén Formation.

PLACERS IN MODERN CHANNELS OF THE
LARGER STREAMS

Approximately 40 chupadoras (pontoon-mounted
air-lift pumps) were present during 1989 on the Rio Icabari
between Los Caribes and the confluence of the Rio Icabari
and the Rio Caroni, a distance along the river channel of
about 140 km. These chupadoras are not uniformly
distributed along the river channel; rather, they tend to be
concentrated along limited reaches of the river. Most nota-
bly, about 60 percent were operating along a 30-km-long
reach starting about 17 km downstream from Los Caribes
and extending to the first major salto (waterfall), about 5.5
km downstream from the Rio Hacha. About half of these
were within 6 km of junctions with major tributaries. The
reasons for this nonuniform distribution are not entirely
clear. The distribution may indicate geologic and (or) fluvial
geomorphic controls on the location of the richest channel
placer or practical limitations of chupadora mining. It is
probably significant, however, that almost all of these oper-
ations were within the region that is either underlain by or
adjacent to uplands underlain by the lower part of the
Roraima Group.
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