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Geological Setting

Introduction
Gold mineralization at Kiyuk Lake was initially discovered in 1991 through
investigations of anomalous arsenic in regional lake sediment samples collected by the Geological Survey of Canada (GSC) in 1976 and subsequent
reports of gossanous boulders from GSC geologists (Figure 1). Diamond
drilling beneath glacial boulders and outcropping gold mineralization by
Prosperity Goldfields Corp. led to the discovery of significant bedrock gold
mineralization in 2011 (RU11-001 – 37.8 m @ 4.18 g/t from 2.4 m). Four

bedrock gold occurrences have now been confirmed, including three that
lie along a 5 km long north-south corridor. Property-wide surface till sampling accompanied by bedrock and surficial geology mapping, structural interpretation of geophysical data, prospecting, field portable XRF, multielement ICP-MS, ground magnetic surveys and gold grain analysis of heavy
mineral separates have identified additional drill targets. Exploration of
the property is challenged by extensive lake and till cover and rare outcrop.

Bedrock Geology
Cross-bedded sandstone (Kiyuk Group)

The gold mineralization discovered to date is hosted by Paleoproterozoic
clastic meta-sedimentary rocks of the upper Hurwitz Group and lower Kiyuk
Group, Hearne Domain, western Churchill Province (Figure 1). The Kiyuk
Group consists of mainly arkose with polymicitic conglomerate that unconformably overlie clastic, chemical meta-sedimentary and rare meta-volcanic
rocks of the Hurwitz Group. These in turn unconformably overlie Archean
basement (Aspler et al., 1989). Both the Hurwitz and Kiyuk Groups at Kiyuk
Lake were folded into a northeast-trending regional syncline disrupted by
northwest-verging thrust faults during the Trans-Hudson Orogeny around
1.8 Ga (Figures 2 & 3). Infolding of the cover rocks and basement is thought
to have occurred during this period, resulting in the formation of several
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structural ‘basins’ or outliers across much of the Hearne Domain. The Hudson felsic magmatic suite was emplaced between 1.85 and 1.81 Ga at midcrustal levels during the final stages of the Trans-Hudson Orogeny. Subsequently, high-level A-type granites and associated rhyolites of the Nueltin
suite were emplaced around 1.75 Ga (Van Breeman et al., 2005; Peterson et
al., 2002). It is evident that significant exhumation occurred during the 50
Ma interval between emplacement of the two intrusive suites. Plutons of
both ages are located approximately 15 km east of Kiyuk Lake. The age of
the alteration and associated gold mineralization at Kiyuk Lake has not yet
been determined, although it post-dates the Trans-Hudson Orogeny and
may be associated with one of these Proterozoic magmatic events.

Alteration

Gold Mineralization
The meta-sedimentary rocks that host gold have undergone sodic and
calcic alteration, are veined and locally brecciated. Gold mineralization is
accompanied by pyrrhotite, pyrite, arsenopyrite, quartz, albite, actinolite
and ferroan calcite, as well as rare scapolite and tourmaline. At Gold
Point gold mineralization is associated with pyrite and occurs in zones of
magnetite destruction within magnetite-rich polymictic conglomerate. At
Rusty, visible gold mineralization is associated with breccias containing
Table 1: Calculated gold composites for selected intervals.
Hole No

Area

From (m)

Length (m)

Au g/t

g/t * m

GP11-003 Gold Point

148.53

12.10

6.37

77.08

GP11-003 Gold Point

164.84

26.55

3.17

84.26

2.44

37.80

4.18

157.87

RU11-001 Rusty
KI12-001

Rusty

115.00

24.00

3.73

89.51

KI12-003

Rusty

159.00

61.50

3.34

205.51

KI13-001

Rusty

134.05

35.92

4.95

177.64

KI13-003

Rusty

79.98

12.02

6.61

79.42

KI13-004

Rusty

33.97

24.09

3.40

81.88

KI13-004

Rusty

224.00

30.00

2.87

86.03

Criteria: 0.5 g/t Au cut-off, >1 g/t Au composite average, 4 m internal dilution

Oligomictic Conglomerate (Kiyuk Group)
KIYUK LAKE

Figure 1: Regional geology map of the Hearne Domain (from Aspler et al., 2002).

Figure 3: Aeromagnetic image of the Kiyuk Lake property. The
main bedrock and boulder train Au occurrences are shown.

Figure 5: Top - Pyrrhotite-bearing actinolite-calcite vein cutting biotite sandstone at the Rusty Zone. Note the ’bleached’ halo around
the vein, a consequence of destruction of biotite.
Bottom — Pyrrhotite-rich vein composed of predominantly very
coarse grained dolomite. Actinolite forms veinlets in the host
sandstone, selvages around sandstone clasts, and cm-scale clots
within the vein.

Polymictic Conglomerate (Kiyuk Group)

Polished thin section from Rusty KI13-001 in crosspolarized light showing Au grains in association with
magnetite (mt), pyrrhotite (po) and calcite (ca).

Polished thin section from Rusty KI13-001 in crosspolarized light showing Au grains in association
with scapolite (sc) and actinolite (ac).

Conclusions
Various models of gold mineralization have been proposed for Kiyuk
Lake, including IOCG, orogenic gold and intrusive-related gold, but a
clearly defined model has yet to emerge. What is clear is that Kiyuk Lake
differs significantly from gold mineralization to the north hosted in the
underlying Archean Rankin Inlet-Ennadai greenstone belt and that found
in the Reindeer Zone of the Trans-Hudson Orogen to the south with respect to the tectonic setting, host rocks, alteration and vein characteristics. It thus represents a new style of gold mineralization in the western
Churchill Province that warrants further study. Possible analogues include Tennant Creek, Australia and the Otjikoto deposit, Namibia.
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Figure 2: Interpreted bedrock geology of the Kiyuk Lake property. The areas
of the main bedrock and boulder train gold occurrences are shown.

Figure 4: The main gold occurrences at Kiyuk Lake shown relative to Au
2
in 533 C-horizon till samples collected at 1 km spacing. The direction
o
o
of glacial transport is to the southwest, between 185 and 210
(Aylsworth and Shilts, 1986).

Figure 6: Top—magnetite-rich polymicitc conglomerate that
forms the prominent NE trending magnetic high transecting the
property. The magnetite is mainly in the matrix.
Bottom—pyrite-rich silicified and albitized conglomerate from
Gold Point. Hematite alteration flanks the albitized zones.

pyrrhotite +/- pyrite and magnetite in the matrix (Figures 5 & 6). Multielement analysis of boulders and diamond drill core indicate positive correlations between Au and As, Bi, Ag, S, Te, W, Na +/- Sb, Co, Ni, Cu, In, U,
although Au is the only metal in economic concentrations (Table 1). The
different prospects show subtle differences in their geochemical signatures suggestive of zoning. Enrichments in Ca, Mg, and Mn and depletions in K, Rb, Ba are evident in most gold-bearing zones.
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