EVIDENCE FOR SYNTECTONIC GOLD MINERALIZATION AT GOWTU BERGI, EASTERN SURINAME, SOUTH AMERICA
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Abstract.

Lithology

A new gold deposit has been defined by core

drilling and sampling of small-scale mining sites in the Merian Creek area of
Eastern Suriname. Geologic and alteration mapping of saprolite exposures
in mining sites and logging and petrography of core define a 2 km-long trend
of vein-hosted gold mineralization at the Gowtu Bergi prospect. This is one of
several subparallel mineralized trends.

Alteration and Vein
mineralogy

All premineral and synmineralization lithologies are regionally metamorphosed to at
least mid-greenschist grade. Recrystallization, attenuation, and local cataclasis
deforms the protolith and earlier metamorphic textures. Weakly deformed enclaves
are found throughout most
intervals in all core holes and preserve the older protolith and metamorphic textures.
In highly attenuated zones all core hole intervals are logged by their most abundant
lithology as the contacts are extremely “smeared” by attenuation
.
The premineralization protolith lithologies are all clastic sedimentary rocks and form
pelites, semipelites and quartzites. White mica and chlorite form a phyllitic penetrative
fabric in the originally clay-rich sedimentary rock protoliths and the phyllitic fabric is the
most commonly observed texture.

All protolith rocks are metamorphosed to at least mid-greenschist grade. The
up-section lithostratigraphy is (1) thin graded beds, (2) a discontinuous sandy
argillite, (3) poorly-sorted litharenite and arkose, and (4) massively bedded
well-sorted argillite and minor siltstone. Veins cut these protoliths and locally
hydrothermally alter the wall rocks. Rare, thin post-mineralization dikes
intrude the stratigraphic section. Locally, vein minerals include quartz, pyrite,
pyrrhotite, feldspars, chlorite, sericite, carbonates, and minor molybdenite
and chalcopyrite.

Zones of SQK supergene acid leaching in
oxidized saprolite in the Gowtu Bergi pit,
Merian 2 Area

The stratigraphic sequence is folded into overturned folds verging to the
southwest, with a wavelength of 50 to 150 m and amplitude of about 100 to
200 m. Fold limbs are sheared and highly attenuated, forming imbricate shear
zones dipping 35° to 60° northeast.
Logging drill core
July 2004

Pre-mineralization veining is mostly hosted by attenuated brittle-ductile
zones within the finer-grained protoliths. Late veining fits a tension vein array
(TVA) model and is symmetric with respect to fold axis and limbs and
progresses from early TVA’s to late subvertical vein swarms within NWstriking shear zones.

Vein Set Two (interval runs 8g/mt)

Post-mineralization intrusive rocks

Important potential ore deposits form where shear zones parallel highlyattenuated folds, especially anticlines. Micaceous minerals were
preferentially removed by attenuation and early mineralized tension-vein
material concentrated into the shear zone.

Carbonate Vein Set 2.

Dark-gray color in quartz is disseminated carbon. A metamorphic equilibria which
is probably important to producing the vein carbon and could be a source of the
CO2-rich fluids associated with gold mineralization might be: C + Fe2O3 = Co2 +
FeO.

Geologic mapping, downhole geochemical analyses, and studies of drill core
from the Gowtu Bergi area of the Merian Creek area help to develop lithologic
and alteration models in support of gold exploration in eastern Suriname.
Detailed drilling logs and complete, split and well-archived core holes were
made available as part of this study. The entire drill holes were laid out on well
illuminated core tables and protolith contacts were determined in relation to
the entire hole. Drill holes 1, 3, 7, 8, 11, 12, 13, 14, 15, 16, 18, 22, 23, 24, 25,
26, 27, 28, 29, 30, 31, 32, 34, 35, 36, 38, 39, 40, 41, 42, 45, 46, 47, 48, 49, 50,
51, 52, 53, 55, and 56 were studied.
Geologic mapping shows that the gold mineralization is strongly structurally
controlled in tension gash veins and kinematically related shear zones. An
understanding of the detailed lithostratigraphy in the Gowtu Bergia area is
essential to understand major structural features, such as folds and shear
zones, and timing of the events that produced them.

Core drilling at Gowtu Bergi, July 2003

Metamorphic textures are easily confused with protolith textures in this unit.
Retrograde garnet porphyroblasts are part of the metamorphic assemblage and their
alteration during mineralization and subsequent minor tectonism parallel to S2,
produces a texture with equally distributed calcite or quartz grains. The minor S2
cleavage removes the outer retrograde corona from the calcite/quartz-replaced
porphyroblast leaving the isolated grains.

Attenuated vein Quartz of
Vein Set 3. Note opposite sense of
shear in east and west
quadrants.
Magnification: 100X
Field of view:2 mm.

• Veins are mottled
light- to dark-gray and
some are very dark
bluish gray.
• Some open space
filled with minor late
light-colored calcite.

2) Sandy argillite. A 1 to 3 meter light-colored sandy argillite locally separates the
thin-bedded lithology from overlying coarse siliciclastic sedimentary rocks. This rock
type is very uniform in texture and produces very uniform core.

4) Argillite. Relatively homogenous massively bedded well-sorted argillites and less
abundant fine-grain siltstone are about 50 percent of the stratigraphic section. These
argillites are metamorphosed to silver-gray and light-greenish-gray phyllites. White
mica or chlorite are locally the dominant metamorphic minerals. S2 foliation is very well
developed in this lithology and is the dominant textural element in hand specimen.

Fine to medium-grained
comb textures along vein
margins.

In zones of intense shearing and imbrication,
as along the southwest-side of Gowtu Bergi
pit, anticlinal structures are highly attenuated this results in extreme shortening. The
shortening preferentially removes micas and
chlorite (argillites, thin-bedded lithologies,
and vein wall alteration) and concentrates all
earlier quartz vein material into the shear
zones.

Subhorizontal tension gash
quartz vein swarm on SW
side of mineralized zone,
Gowtu Bergi Pit, Merian 2
Area, Nassau Au Project

Vein Sets Two and Three

3) Coarse siliciclastic sediments (undivided). Poorly-sorted litharenite and
intercalated discontinuous quartz arenite and less abundant arkose are only about 20
percent of the stratigraphic section, but provide the best lithostratigraphic control.
Most litharenite clasts are subangular to subrounded quartz and heterolithic rock
fragments. Some rock fragments are fine-grained siltstone and argillite and might be
intraclasts or shale fragments. These clasts are dark greenish-gray and medium-gray
color and these relatively flat clasts are transposed into the S2 foliation.

Introduction

SW

Vein minerals are quartz, sulfides (pyrite, pyrrhotite, chalcopyrite) carbonates, white
mica, alkali feldspar (pearly white - probable albite and medium to light pink and
green - probable K-feldspar), chlorite, and molybdenite (steel-blue gray).

The up-section (bottom to top) lithostratigraphy is:
1) Thin silt- to clay-sized graded beds. The 1 to 10 cm thick beds are dark- to lightgray. Metamorphic chlorite and sericite are abundant in this lithology and the S2 fabric
is strongly developed. The lower contact was not intercepted.

Dark- to medium-indigo blue coarse-sand to granule-sized corundum casts are
present in trace amounts in coarse grained intervals, and typically form pressure
shadows. The source areas for these grains might be charnockitic granulite terrains
described in Suriname and other areas of the Guiana shield (Wong et. al., 1998).
Much smaller fine to medium-grained red and green clasts are seen in hand specimen
in the coarse intervals but are less abundant than the indigo blue clasts.The S2
metamorphic fabric is poorly developed in this lithology.

NE

Extrapolation from small scale structures
suggests that fold limbs are sheared and
highly attenuated, forming an imbricate
system of shear zones dipping 35 to 60
northeast. This attenuation may be
responsible for the high amplitude to
wavelength ratio of the folds.

Vein minerals are quartz, white mica, chlorite, pyrite, chalcopyrite, and alkali
feldspar. The dark-gray and dark bluish gray vein colors are probably due to
disseminate carbon as in Vein Set 2. Some open space in filled with minor lightcolored calcite.

Meta-sedimentary rocks

Strongly attenuated
thin-bedded sediments

0

The stratigraphic sequence is folded
into overturned folds verging to the
southwest with a wavelength of 50 to
150 meters and amplitude of about
100 to 200 meters.

Vein Set Three. Vein set three often follows and cuts vein set two and locally is a
terminal stage in vein event two. Quartz after carbonate textures are common and
are always associated with drusy open space. The veins are mottled light- to darkgray and some are very dark bluish gray.

Mosaic fractures (overpressure breccia or hydrofracturing) are filled by a very darkgray magnetite-rich intrusive in NADD 11 (100.5 to 100.3 m), NADD 34 (178.7 to
178.75 m), and NADD-55 (153.3 to 153.6 m). The fracturing probably occurred when
the hydrostatic pressure exceeded the lithostatic load and locally exceeded the
tensile strength of the rock. Thin skeletal
amphibole(?) forms a felted matrix in NADD 55.

Study
Area

S

Vein Set Two. Vein set two is the most extensive vein set in the project area. Its
alteration halos the outermost part of the hydrothermal system in most drill holes.
The veins are medium- to dark-gray, dark bluish gray and locally mottled light- to
medium-gray The veins are surrounded by alteration zones. Composite alterationshear zones composed of several small veins (vein swarms) are common. The
alteration zones progress from unaltered pelitic lithologies through outer alteration
envelopes of chlorite-muscovite phyllite to carbonate-muscovite phyllite that
encloses the ore veins themselves. The vein margins contain far less quartz than the
protolith, but are enriched in carbonate. Fine to medium comb texture is associated
fine to medium comb textures are associated with most wall rock contacts.

All lithologies are deformed by the transpressional trans-Amazonian orogeny and
original thickness of the deformed bedded rocks is not known. The most common
deformation is attenuation and thinning along the S2 foliation planes.
Three veining events cut the protolith lithology and locally hydrothermally alter the
wall rocks.

A very light-gray porphyritic dike (2-4 cm) is at 97.5 meters in NADD-11 and possibly in
NADD-3 at 70.3-70.4 meters. Quartz phenocrysts are less than 5 percent in an
otherwise fine-grained matrix.

• In shear zones early
quartz veins are
imbricate and
overprinted by
younger veins and/or
alteration

• Locally the hydrostatic
pressure exceeded the
lithostatic load and the
rock fractured
• The clasts within these
zones are silicified and
are variably light-pink
and light yellowish
brown.

Vein Set One. The earliest veins are quartz, pink K-feldspar, white mica, carbonate,
chlorite, pyrite and possibly epidote or zoisite. These veins are often associated with
ductile deformations within the thin-bedded lithology, but vein set one locally cuts all
lithologies. There is no evidence that these veins are mineralized.

The generally high-angle phyllitic texture overprints all lithologies except the
postmineralization intrusive rocks. The phyllitic texture is developed by metamorphic
white mica and chlorite that are best formed in originally arenaceous rock types. Well
distributed fine-grained magnetite is produced by this event as well. Cleavage parallel
to the S2 foliation locally deforms the earlier metamorphic fabric.

Rare thin post-mineralization dikes intrude the stratigraphic section.

Structural Controls at Gowtu Bergi

Mosaic Fracturing

The quartz-gold veins and lenses are in Proterozoic greenschist grade
metasediments. The gold ores, lenses and discontinuous tension gash veins within
shear zones dip at moderate angles but veins associated with shear zones are
nearly vertical. All veins clearly cut their wall rocks. The vein intercepts range from
less than 1 cm to about 50 cm. There are at least three distinct groups
of veins. The most distal alteration zones of all vein sets are enriched in chlorite and
depleted in matrix magnetite formed earlier in the paragenesis (Appendix B).

The oldest metamorphic fabrics are garnet-magnetite porphyroblasts in all
premineralization lithologies. These porphyroblasts are best developed in the
arenaceous lithologies. All porphyroblasts are surrounded by retrograde zones of
chlorite, quartz, and calcite. Locally porphyroblasts are completely replaced by quartz
or calcite but can be distinguished by their retrograde corona.

Multielement chemistry and multivariate statistical analysis of core show a
correlation of gold with tellurium, bismuth, molybdenum, and cadmium which
suggests a metaigneous or igneous source for mineralizing fluids. Factor
loadings for host rocks suggest a felsic rather than mafic provenance.
The most common deformation is attenuation and thinning along the S2
foliation planes, but locally, recrystallization, and cataclasis deform the
protolith, earlier metamorphic textures, and synkinemetic vein-hosted gold
mineralization.

Vein Set One

Dolomite in Vein Set 2.

Vein Set Three

• Feldspars,
carbonates, and
sulfides are more
abundant proximal
to veins. Quartz is
typically depleted
adjacent to veins.
Very light spots are
carbonate (event 2)
& dark spots near
vein are voids
created when
carbonate was
removed (event 3).

Subvertical quartz
vein swarm on
southwest side of
Gowtu Bergi pit,
Merian 2 Area,
Nassau Au Project.

Structural
Exploration Model

• Transition from
carbonate, chlorite,
sulfide alteration(left)
to chlorite (right –
magnetite out)
• Chlorite and trace
sulfide alteration is
locally dark greenish
gray

• Oblique compression
(transpressional) structures
forming at same time as
mineralization and host the gold
and veins
• Gowtu Bergi occurs at a structural
inflection in the trend
Well developed c-s fabric indicating dextral shear, center
of Gowtu Bergi pit, Merian 2 Area, Nassau Au Project

