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The Manitoba Geological Survey (MGS) created the

Far North Mapping Initiative

to study the southeast margin of the Archean Hearne craton in
Manitoba, with the goal of furthering our understanding of the
nature, evolution and mineral potential of one of the principal
but least explored geological building blocks of Manitoba's
Precambrian shield.

The 2008 fieldwork consisted of reconnaissance bedrock
mapping and sampling in the area of the lower Seal and North
Knife rivers, which are situated within the Great Island Domain
at the southeastern extent of the Hearne craton.

The Great Island Domain, which was last mapped in the 1970s
by the MGS (Schledewitz, Weber et al.), includes key exposures
of metasedimentary cover rocks, as well as the only known
occurrences of metavolcanic rocks in Manitoba's far north, the
age and significance of which have yet to be determined.

The 2008 reconnaissance bedrock mapping and sampling in the
Great Island Domain mainly focused on metavolcanic and
metasedimentary outcrops along the lower Seal and North
Knife rivers, and included the collection of representative
bedrock samples of all the major rock-types previously
identified in the Great Island Domain. These samples are being
submitted for lithogeochemical (Actlabs), Sm-Nd isotopic
(University of Alberta Radiogenic Isotope Facility) and U-Pb
geochronological analysis (Geochronology Laboratory of the
Geological Survey of Canada), in advance of a more concerted
mapping program planned for the 2009 field season as part of
the MGS’s Far North mapping initiative.
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Mineral Potential of Manitoba’s
Far North: A Brief Overview

Regional Geology

The southeast margin
of the Hearne craton
has been regionally
subdivided into six
geological domains:
the Mudjatik, Peter
Lake (presentonly in

Saskatchewan), Previous exploration:
Wollaston, Seal River, \C/;VO"aSItC;n [éo[r)nam _(UraAnlutr)n) |
Great Island and reat 1silanc Domain (AU, hase meta's)
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Nejanilini domains. Recent/ongoing exploration: |~ « "\
The domains are o e IS
distinguished by their
cover rocks, the

proportion or absence

Base- and precious metals
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of basement rocks, Far-north exploration:
and their dominant challenges Dredge and Pehrsson, 2006
structural trends. GO iyl | GSC OF5320
» Extensive surficial deposits
Bedrock exposures examined in 2008 range up to 160 » <1% outcrop exposure
km west of Churchill. The 2008 field studies included detailed R
— petrographlc-petrolo_glcal and structural mapping of bedrock geology
R, ;%&\ A 2008 sc_:oping study: exposures at 43 stations (see map to the left), which were » Minimal previous exploration
i, ;‘%? Y A ﬁa@%ﬁ ? © 43 stations chosen based on previous mapping by Schledewitz et al. to : R;eqt:ggsnufnee?;;g‘;'re‘?t
S 5% R ‘?ﬂsamplesw include all of the major rock types in the region. Emphasis was + till geochemistry
s U A U a #@j; placed on known occurrences of supracrustal rocks. At each « indicator mineral surveys
A ﬁﬁe S s R station, representative bedrock samples were collected for - geophysical surveys
2 ’f &, % laboratory analysis; in most cases the quality and volume of
. ] rand Bd%;sm s . the material collected are sufficient for geochemical, isotopic

and/or geochronological analysis.
* 420 archival (1977-1980) samples

» <2 um size-fraction of surficial tills
* As,Co,Cu,Cr,Fe,Mo,Mn,Ni,Pb,U,Zn
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Geology of the Great Island Domain
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Egv Metasedimentary rocks throughout Manitoba's Far North are thought to be 0 . Id
SR ] o Rl broadly correlative with the Paleoproterozoic Wollaston Supergroup in e
e ~ o~ NL Nowell Lake Saskatchewan and northwest Manitoba (ca. 2.1-1.9 Ga) and the partially time- Exploration parameters:
B equivalent Hurwitz Group in Nunavut (ca. 2.4-1.9 Ga). The age and possible * Accretionary orogens
{7 050810 7 correlation of metavolcanic rocks in the Great Island area, however, remain ° Grgenstone terranes
s ' DR { unknown; samples obtained during the 2008 program will be utilized to resolve * Major shear zones
NoweljLake'basin | outstanding questions regarding the age, provenance and correlation of all the * Chemical/structural traps

{¢ major supracrustal rock types in the Great Island Domain.

Iron formation hosted Au

Supracrustal rocks in the Great Island Domain are intruded by syn to late-tectonic G :
reat Island Domain
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A summary of up-to-date U-Pb detrital
zircon ages of metasedimentary rocks
of the southeast Hearne craton in Manitba
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4 granodiorite, quartz monzonite and granite plutons. Similar plutons in the
7.8 Wollaston Domain in Saskatchewan yielded ages between ca. 1.84 and 1.80 Ga,
which corresponds to the main period of Hudson granite emplacement bl o Dl ly oatlleloe.
throughout the Western Churchill Province. Urani How far below the basal unconformity
96 . ranium
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saiale . ‘ e ot Metamorphic mineral assemblages indicate that the metamorphic grade in the Exploration parameters:
5-08-18- ?/ 5 A ; e Post- liciclast
b= AR . . . . ost-orogenic siliciclastic
Sy : o Great Island Domain generally ranges from low in the southeast to high in the basins
= » i —— northwest. Lower greenschist facies metasedimentary rocks are exposed in the « Graphiti lites i
atd - ) : ’ ' i raphitic metapelites in
deeply incised banks of the lower North Knife River, whereas upper amphibolite Geomapping for Energy and Minerals (GEM) basement
~roterozoic And/Or Archean ., - - " - " " 2 .
SIS e or granulite facies metaplutonic rocks are exposed in extensive outcrop fields national program (2008-2013): « Regional basement faults
(ZaLtrs, meagath Voicaric conglomerale Tonalic o granodistic gnalss north Of Great ISIand, at the south margin Of the Nejanilini Domain. C::\_V\“C‘?; {g“%:‘g ﬂmn
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Nejanilini Lake, Nejanilini Granulite Domain The MGS Far North variable anq reflect the presence oi_’ macroscopic dome and basin-style folds, the 400 m line spacing (current 5 km)
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The Bottom Line: The Manitoba Geological Survey Is ramping up for its 2009-2011 Far North Mapping Initiative. Main foci are the detailed mapping
and mineral potential assessment of the supracrustal seqguences partly coeval to the Wollaston and Hurwitz groups. In the Great Island area, these
supracrustal rocks, together with their basement and younger intrusions, have excellent exploration potential particularly for uranium and gold.
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