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Four hundred and thirteen rock chip, saprolite, and deep auger samples were taken for gold assay and
whole rock geochemistry. ALS Chemex Labs, Inc., Vancouver, BC provided all assay and rock
geochemistry. In addition to ppb gold assay, Chemex analyzed for the following elements:

Geologic Map of the Witlage Creek Prospect, Nassau Project,
Eastern Suriname
Geologists: R. Criss Capps and Wim Malfait

All lithologies are metamorphosed to lower greenschist grade and locally attenuated and
Deformed.
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Witlage Creek Fly Camp, July 2001.
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Eastern Suriname near this location. Photo taken
Looking to the Northeast.
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Although the area is famous for small scale gold placering, this investigation is the first to explore for
load gold mineralization in the area. The geologic mapping and gold exploration were completed over
a 22 day period between July 15 and August 5, 2001. Four hundred and thirteen samples were
collected for assay and multielement geochemistry.
Near Nassau Plateau During Gold 2001 Exploration

The region is part of a northwest-striking paleoproterozoic granite-greenstone belt of the about 1.8 to
2.2 Ga Guiana Shield (Wong et.al.,1998). According to the published GMD geologic map (Wong et.
al., 1998), Witlage Prospect is located in the NW corner of the mafic to intermediate volcanics of the
Paramaca Formation and may be the contact between the volcanics of the Paramaca and the
terrigenous clastic sediments of the Rosebel Formation. These formations are described as being
part of the Mariwijne Group, an early phase of the trans-Amazonian orogeny, and cut by a younger
felsic intrusive/volcanic complex.

Map of Duyjfes Trenches
Chin A Qui Concession
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Intrusive gabbro (g).
Coarse-grained, holocrystalline intrusive gabbro is found as float and associate with very thick laterite
(ferrite) in the east-central study area. Very fine-grained mafic to ultramafic intrusive rock found in
several trenches (Trenches 2, 13, 14 and possible others; Malfait, 2002) may be related to this
intrusive gabbro.

There are no detailed published reports on the geology or mineralization near the head of Witlage
Creek but several company reports are available through the GMD. According to an un-authored
internal Billiton report (1953) in support of mercury exploration, the earliest gold placers were
developed in Witlage Creek around 1900. The nearby Tempati Creek area is famous for abundant
cinnabar nodules (Pough, 1996, p. 119), and according to the 1953 Billiton report the Witlage Creek
alluvial cinnabar was described by the American engineer Dawson in 1912 and the Chin-a-Qui
mercury concession surveyed at the head of Witlage Creek at about the same time. Relatively detailed
geologic mapping (1:10,000) and geochemical sampling for mercury began in 1915 by engineering
geologist G. Duyfjes. Duyfjes explored the area to find the primary source of the mercury on behalf of
the mining firm Mercuur and constructed at least 13 trenches.
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More recently, geologist Wim Malfait (2002) performed XRD and petrographic studies on strongly
weathered saprolite samples from the Duyfjes trenches of the Chin-A-Qui concession. He determined
the weathering mineralogy of the metamafic and clastic sedimentary rocks characteristic of the
trenches, and the mineralogy of several heavy mineral pan fractions from the creeks.

Panning the Tributaries of Witlage Creek

Native Mercury in Pans at the Head of Witlage Creek
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Mapping and sampling Tempati Creek
In the southern study area.

To the west, the zone crosses a northeast-ridge trending ridge just north of Witlage Creek and gold
values up to 6100 ppb were found in float of a metamafic and laterite along this ridge. The zone of
anomalous gold values along the ridge is to the northeast of the general trend and may be offset by slight
downhill(northeastward) movement of colluvial/alluvial material.

Area 3.
Gold values up to 1370 ppb(sample 223) are roughly coincident with the margins of an intrusive gabbro
which outcrops along a northwest-striking anticlinal axis south of Target area 2. Very few samples were
taken in this area but mercury values are slightly anomalous and arsenic values are not. This limited
geochemistry suggests that Area 3 mineralizationmay be similar in paragenesis to the mineralization in
Target area 1 but not Target area 2.
Continuous Chip sampling in Area 2 along
the Northwestern bank of Witlage Creek.

Pan Concentrates
GMD geologic map. Map published in Wong, Th.E., De Vletter, D.R.,
Krook, L., Zonneveld, J.I.S. & Van Loon, A.J., 1998, The History of
earth science in Suriname. Amsterdam: Royal Netherlands Academy of
Arts and Sciences, 479 pp.

Area two is characterized by a broad roughly east-west-striking zone of stockwork quartz veining and
alteration. Anomalous arsenic values are broadly associated with this zone. Southeast of Witlage Creek
the zone is identified by float of pyrite-bearing and hematitic quartz vein material and by a general lighter
color of the saprolite.
This roughly 400 by 1000 meter zone crosses a small-scale mining excavation/ road on the NW bank of
Witlage Creek. The protolith in this zone along Witlage Creek is mostly a dark reddish brown metaandesite with up to 15 percent relict phenocrysts. The gold values are highest and most continuous in
zones of anastomosing quartz veining. Pyrite and pseudomorphs after pyrite are common in this zone
and visible gold was seen in several samples. The meta-andesite is a mottled light yellowish brown
where cut by the quartz veins. The zone was being placered during our sampling. Eighty-five (85) twometer continuous chip saprolite samples(samples 249-333) were taken across this zone. Gold assays
are up to 1050 ppb and all 84 samples are anomalous in gold.
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The layered metasedimentary and volcanic rocks are folded into a series of north- to northwest-striking
folds that are generally overturned to the west-southwest. Bedding planes are transposed into the
regional foliation. The fold limbs and fold axis generally dip isoclinally to the northeast. The upper
drainages of Witlage placer follow the synclinal axis of one of these folds and then follow the western
contact of a plunging anticline that Witlage Creek gently follows as its course turns to the northeast and
into the main area of the placer.

The heavy mineral fraction of the pan concentrates include gold, cinnabar, native mercury, magnetite,
limonite pseudomorphic after pyrite, pyrite, specular hematite, garnet, pyrolusite, schorl tourmaline,
rutile, ilmenite, and goethite. In addition, XRD studies by Malfait (2002) identified leucoxene, gibbsite,
kaolinite, and paragonite in both these pan concentrates and the deeply weathered metamafic rocks in
the Billiton/Duyfjes trenches. Gold occurs as gold nuggets, flour, and single euhedral crystals that are
locally coated by mercury. Electron microprobe studies at the University of Georgia showed that these
crystals are of almost pure gold with very little silver. Gold and cinnabar occur alone as nuggets or in
association with pyrite, native mercury, hematite, and/or white mica (paragonite?). Gold, cinnabar, and
native mercury are common in pan fractions at the head of creeks draining Areas 1 and 3 and in
northeastern drainages leading into Witlage Creek. Gold, cinnabar, and native mercury are rare in the
Soela and Kalibri Creeks and in the other western drainages. Anomalous pan fractions were obtained in
the northeast-striking drainage immediately north of Witlage Creek and roughly paralleling it (north of
Area 1). These colors may be alluvial gold associated with the east-west quartz-vein stockworks of Area
2 or possibly the weathered eroded remnants of mineralized rock that was along the upper portions of
the anticline crossing the Billiton/Duyfjes trench area. Nuggets are progressively more rounded
downstream of the Billiton/Duyfjes trenches.

Area 2.
Porknocker mining of saprolitic outcrops
at the head of Witlage Creek.
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Gold values up to 2700 ppb are in samples near the contact between the metamafic igneous rocks and
overlying meta-sedimentary arenite and litharenites. Gold values are typically higher in the metasediments and at the contact. Mercury values are broadly coincident with these gold values. Gold and
mercury values are generally higher and more broadly disseminated in the meta-sediments than in the
metamafic rocks. Low but anomalous platinum. Cobalt and manganese values are anomalous along
contacts in the trenches but are not generally associated with higher gold values. An exception is
sample 007 from the metamafic/metasediment contact in trench 1 which contained anomalous gold(19
ppb), platinum (9.5 ppb, cobalt (5890 ppm), manganese (>10000 ppm), copper (2960 ppm), lead
(74ppm), zinc (856 ppm), and mercury (830ppb). Weakly anomalous platinum , high iron(up to 25
percent), phosphate, and weakly anomalous titanium values are associated with a finegrained
metamafic/ultramafic(?) intrusive in the trenches. Native mercury is locally present in this rock type.
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Structural Geology

All drainages were panned by using standard methods established by Appalachian Resources. Each
pan concentrate was counted for total colors, flakes/nuggets, and speck/flour gold . These results were
plotted and helped guide sampling and exploration.
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Gold mineralization, anomalous mercury, and intrusive gabbro are associated with the axis of a NWstriking anticline. Anomalous gold values, visible gold, and anomalous arsenic are associated with a
roughly EW-striking stockwork of anastomosing and bifurcating narrow(mode about 1 to 3 cm) quartzveins. This zone and associated alteration cross cuts and is younger than the folded metamorphic rocks.
The folds are generally tighter and possibly more attenuated in the area of the Duyfjes trenches than
further to the east. Weathering may have eroded more deeply in the trench area, especially along the
anticlinal axis, than in less attenuated adjacent areas.

Previous Studies.
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Mapping and Geochemical Sampling of Nearly 100
Year Old Duyjfes Trenches.
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Witlage Creek placer is one of the historically most productive placers in Suriname and is west of the
Mariwijne River and south of Moengo. The head of Witlage Creek and associated placer is located
near the foot and along the NW side of the Nassau Plateau.
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The rocks are very little deformed light-colored fine- to coarse-grained sandstones, intercalated
conglomerates, and meta-siltstones/mudstones. They overlie the volcanic and volcaniclastic rocks
and largely outcrop in the western study area.
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In July, 2001 reconnaissance level gold exploration and geologic mapping of several square
kilometers was initiated near the head waters of the Witlage Creek Placer, eastern Sipaliwini District,
Suriname.

Area 1.
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In a third area, gold values are near the contact of an intrusive gabbro within the axis of the anticline of
the first area.
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These rocks are an intercalated series of volcanic rocks and volcaniclastic sediments intruded by fineto coarse-grained rocks of similar composition. The best exposures are along the northwestern side of
Witlage Creek. Little-deformed porphyritic met-andesite in these exposures contains relict
phenocrysts of feldspar and amphibole. These rocks may correlate with the Paramaca Formations
(Wong, et.al, 1998)
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In a second area, vein gold is hosted by an andesite within an east-west striking 400 by 1000 m zone of
stockwork quartz veining, alteration, and anomalous arsenic. Vein minerals include pyrite, pyrrhotite?,
and visible gold.
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Three areas are anomalous in gold and include :
Area 1 - contacts between the metamafic rocks in the Billiton/Duyfjes trenches,
Area 2 - a generally east-west striking zone of stockworks quartz veining and alteration;
Area 3 - contacts with a gabbroic rock that intrudes and is coincident with a NW striking anticlinal axis.
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Standard exploration samples were taken in the course of geologic mapping and while panning the
creeks. Where possible samples were taken from cleaned saprolite excavations and exposures
produced by small-scale mining/placering operations. The Billiton/Duyfjes trenches were reopened and
sampled as two-meter continuous chip samples from cleaned faces. All trenches are developed in
saprolite and are about 2 to about 5 meters deep and 2 to 4 meters wide.
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Fine-grained dark- to light-green and greenish grey amphibolite and minor granitic gneiss
are in the southeastern map area, south of Tempati Creek. The rocks have felted, weakly
deformed textures and locally resemble an agglomerate. Their protoliths may have been
mafic to intermediate volcanic rocks or hypabbysal intrusives. This study found no
anomalous, gold, mercury, or pathfinder element values associate with these rocks at this
level of sampling.
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Greenstone(gs).

In one area, gold and mercury are associated with a contact between metamorphosed mafic rocks and
overlying arenites and litharenites along the southwestern limb of a northwest-striking anticline. Gold
and mercury values are highest at the contact and are most disseminated in the sediments. Gold in the
mafic rocks is associated with trace platinum, anomalous iron (up to detection limits of 25 %),
phosphorus, and titanium. Native mercury is common in the mafic rocks and discontinuous cinnabarpyrite-gold veins are along the contact.

In 1953 Billiton geologists re-sampled these trenches and conducted pan sampling in all of the
surrounding creeks in order to define the primary bedrock source of the alluvial cinnabar and native
mercury. Billiton produced a geologic map of the area, in part summarizing Duyfjes earlier work, and
mapped the locations of the 13 Duyfjes trenches. Billiton concluded that Witlage Creek carried the
largest amount of alluvial Cinnabar and native mercury and that the head of Witlage Creek was the
primary source area. Incidental to the mercury exploration Billiton found placer gold in the Witlage
drainage and much smaller amounts or no gold in surrounding drainages but did not speculate
regarding the primary source of the gold.

Outcrop exposures are poor and the best outcrops are found in the creeks, along areas of steep
topography, and within the about 100-year-old Duyfjes trenches. In addition, relatively recent
excavations have been made by small scale miners along the creeks while placering saprolite.
Apparently barren, bull quartz veins cap ridges in the west and southern map areas and and cut the
layered paleoproterozoic rocks.

Paleoproterozoic rocks (Oldest to Youngest).

Generally these greenschist-grade metamorphic rocks form a series of north- to northwest-striking
folds that are overturned to the west-southwest. Bedding planes are transposed into the regional
foliation and fold limbs and fold axes dip isoclinally to the northeast. The uppermost drainage of
Witlage placer follows a synclinal axis and then the western contact of a plunging anticline that turns to
the northeast and into the main placer.

Regional Geologic Setting.

Exploration Geochemistry
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The highly productive and historic Witlage Creek gold placer has been worked since the early 1900's
by small scale miners or porknockers. Too, the headwaters were prospected for mercury in both the
early 1900's and 1950's due to the occurrence of large cinnabar nuggets in Witlage Creek. Recent
exploration identifies at least three bedrock sources at the head of the Witlage Creek drainage for the
NE-striking Witlage Creek placer gold and mercury. Exploration techniques included geologic
mapping (1:10,000 scale, ~ 20 km2), stream panning, and geochemical sampling of rocks and soils
(saprolite and ferricrete). In addition to gold, stream sediment concentrates include cinnabar, native
mercury, magnetite, pyrite, specular hematite, garnet, pyrolusite, schorl tourmaline, rutile, ilmenite,
goethite, leucoxene, gibbsite, kaolinite, diaspore, and paragonite.

Stratigraphy

Conclusions

Number of colors in the pan fractions
in the Witlage Creek area drainages.

Gold mineralization is associated with anomalous mercury values in the Billiton/Duyjfes Trench
area(Area 1). This mineralization is structurally controlled by a north-northwest -striking anticlinal
axis(Area 3) and by the lithologic contact between clastic metasediments and underlying metamafic/volcanic rocks. Mafic/ultramafic holocrystaline intrusive rocks are found in outcrop along the
anticlinal axis and may be less deformed than the layered rocks. The close association of gold and
mercury with these intrusive rocks suggests that gold and mercury were remobilized into contact zones
and/or along the anticlinal axis by these intrusions. Alternately the intrusions might have been a source.
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Abstract

Area 2 mineralization is associated with a stockwork of anastomosing and bifurcating quartz veins that
are not as deformed by folding as their host rocks. The 400 by 1000 meter size of Area 2 suggests good
bulk-mineable potential.
Much of the gold in the Witlage area is coarse grained. Larger sample sizes and bulk metallic assay
techniques that account for the large particle size may be necessary to characterize the gold grade of
these rocks. Areas 2 and 3 are sources of significant primary gold mineralization for the Witlage Creek
Placer. Future exploration of these areas would include establishing a grid for deep auger samples and
ground-based magnetic surveys.
Panning Witlage Creek.

Cinnabar and gold nuggets from Witlage Creek.

