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INTRODUCTION ° % e ~J T This legend is common to CGM 44 and CGM 81.
) e ) ) ) ' ) a w . R o Coloured legend blocks indicate map units that appear on this map.
This contribution is part of the Melville Peninsula Project (MPP) under the Natural Resources Canada's Geo-mapping for ﬂ A > ) White legend block indicate map units appearing only on CGM 44 .
Energy and Minerals (GEM) program, a collaborative effort between the Geological Survey of Canada (GSC) and the - )
Canada-Nunavut Geoscience Office (C-NGO). It focuses on the geology of the Prince Albert Group (PAG)
volcanosedimentary sequence as it outcrops in the Prince Albert Hills of central western Melville Peninsula in Nunavut. 30'00" — I nset A 570000 571000 572000 573000 - 30'00" CENOZOIC
Geological mapping of parts of the northern NTS 47-B/2 (Folster Lake), eastern NTS 47-B/7 (Mackar Inlet) and western : :
NTS 47-B/8 (No Title), was initiated during the summer of 2009 by revisiting some of Frisch (1982) key outcrops of ultramafic ~ i ] ) ] o
rocks and geochronological dating sites. This was followed by systematic regional mapping in 2010 (south Prince Albert P Q Quaternary sediments of fluvial, glacial or marine origin.
Hills) and 2011 (north Prince Albert Hills) (Machado et al., 2011a; Machado et al., 2011b and Machado et al., 2011c) in = §
conjunction to thematic studies (Richan et al., 2011; Rigg et al., 2011). This new geological update of the Prince Albert Hills E S
greatly benefits from Frisch's pioneering mapping at 1:125 000 scale conducted between 1972 and 1974 and reported in S 3 PROTEROZOIC
Frisch (1982). The bulk of it original field data is being integrated into the new GIS-based geodatabase underpinning the S z
current map and Canada Geoscience Map 41 (Machado etal., 2011b). %’
N
Diabase and olivine diabase dyke.
GEOLOGICAL FRAMEWORK
The Prince Albert Hills are located in the north-central Rae Craton of the western Churchill Province. They are underlain by
volcanosedimentary rocks belonging to the Prince Albert Group (sensu lato), singled-out and referred to hereafter as the < =4 ) ) ) )
Prince Albert Greenstone Belt (PAGB) dated at 2.9 Ga (Corrigan et al., 2011; Wodicka et al., 2011). It comprises highly Q 2] P Fos_ter Lake Formation: comprises meta-arkose, metasedimentary phyllite and
metamorphosed and deformed volcanic and sedimentary rocks. The metavolcanic rocks are mainly basaltic in composition, Q ﬁ FL schist, metaconglomerate, and marble.
with rhyolite and dacite being locally abundant. Ultramafic rocks including komatiitic lavas and intrusions are also locally &
abundant. In addition to magnetite-quartz banded iron-formation (BIF), pelitic schist and gneiss are major components of the 3
volcano-sedimentary succession. Almost all iron deposits in the area are Algoma Type banded iron-formation and were _3-': 99 ARCHEAN
characterized by tight compact folding within the supracrustal succession (Wilson and Underhill, 1971). 98 P
Previous geological mapping (Frisch, 1982) provided a basis to establish the general geological framework and the
major lithological components of the PAGB. Our more detailed observations of field relationships and lithological Amd Amphibolite metadyke.
associations led to the subdivision of the PAGB into four supracrustal packages informally referred to as the snake, Borealis,
Triangle Lake, and Mackar supracrustal packages (Machado etal., 2011c). The extent and localisation of each package are
illustrated on Figure 1. In the northern PAGB, the snake and Triangle Lake supracrustal packages are continuous from the
southern part, while the Borealis supracrustal package, composed primarily of felsic metavolcanic rocks, is only found in the Adi Metadiorite
southern PAGB. Anew supracrustal package, Mackar, is defined in the northern PAGB. '
DETAILED GEOLOGY K\_L
The snake supracrustal package is composed predominantly of mafic and intermediate metavolcanic rocks (unit ASmv), is 98 Metaaabbro. locally foliated
interpreted to be located at the base of the PAGB succession, and seemed to be sitting uncomformably over a migmatitic to = & 9 ’ Y ’
gneissic tonalite (unit Agto). At this time the age of this unit is still unconstrained. The ASmv rocks commonly occur as 97
amphibolite schist and/or layered amphibolite with poorly preserved relict volcanic textures, however massive and pillowed
bands are more easily recognized in low strain zones and are used for as facing indicators. Mafic metavolcanics are \_/ . . . L . .
intercalated locally with thin units of foliated felsic to intermediate metavolcaniclastic rocks, with pelite and/or psammite (unit Agr Massive to poorly foliated metagranite and metagranodiorite, locally including
Asfve) and with thin discontinuous oxide/silicate-facies banded iron-formation (unit ASsif). The spatial association between xenaliths of the Prince Albert Group.
mafic-intermediate metavolcanic rocks (unit Asmv), and extrusive and/or intrusive meta-ultramafic rocks (units ASui and
Asuv) is a key feature of this supracrustal package. The meta-ultramafic rocks (unit ASuv) of the southern PAGB comprise \
undifferentiated and differentiated komatiite flows, the latter consisting of an upper spinifex zone and a lower massive olivine \ = ] o o ]
cumulate zone (Richan etal., 2011). Meta-ultramafic bodies of unit ASui sporadically occur within unit ASmv and are inferred \ S Agn Well foliated to gneissic metagranodiorite and metagranite.
as intrusive ultramafic bodies. X\ § n
The Triangle Lake supracrustal package is dominated by mafic to intermediate metavolcanic rocks with lesser k=
oxide/silicate-facies banded iron-formation, felsic to intermediate metavolcaniclastic and clastic metasedimentary rocks. § 97
These mafic to intermediate metavolcanic rocks (unit ATLmv) resemble those of the snake supracrustal package, but differ © . " . . . -
by their close spatial association with iron-formation. Map unit ATLvc¢, also characteristic of this package is singled-out by the 96 § Poory foliated metatonalite, locallyincludingaxencliths of fhe Prince Albert Group
intimate intercalation at metre- to decametre-scale of metavolcanics and metasedimentary rocks invariably spatially T
associated with iron-formation. The intensity of metamorphism and deformation makes the protolith determination difficult. PRINCE ALBERT GROUP (ASmv-AMmv)
Metavolcaniclastic rocks of unit ATLvc are interbedded with metasediments of unit ATLsp who occur as concordant screens
commonly too thin to be reported at map-scale. The unit consists mainly of pelitic and subordinate psammitic paragneisses Mackar supracrustal package
occurring in a ~ 3 to 1 ratio. They are derived from mudstone, wacke, and impure sandstone. No primary sedimentary
structures wgre recognl.zed. ) . ) o ) @ Massive to foliated, mafic to intermediate metavolcanic rocks.
Banded iron-formations (unit ATLsif) are relatively abundant within the Triangle Lake supracrustal package. In general,
the banded iron-formation exhibits thin laminas of alternating magnetite and quartz-chert-amphibole. The thickness of the
banded iron-formation is highly variable throughout the PAGB ranging from a few up to more than 300 metres. It is inferred
from field observations and geophysical signature that they mark at least two different stratigraphic horizons. A few meta- 96 ] o )
ultramafic intrusives (unit ATLui), resembling intrusive meta-ultramafic rocks of the snake supracrustal package, occur in AMp Pelite and mica-rich psammite.
this package. 95
The Mackar supracrustal package is deposited uncomformably over the Triangle Lake supracrustal package. A e s s
polymictic metaconglomerate (unit AMcg), with iron-formation, quartzite and granitoid rounded to stretched clasts, grading 27'30" 2 - 2730
to a metasandstone (unit AMsd), is found at the base of the package. Felsic to intermediate metavolcanic rocks (unit Amfv) AMfy Massive to foliated. felsic to intermediate metavolcanic rocks
and mafic to intermediate metavolcanic rocks (unit AMmv) interbedded with minor beds of pelites and/or psammite (unit ’ '
AMp) are found on top of the previous units.
The PAGB is in contact and/or intruded by several contrasting granitoid lithologies distinguished as map units Agn, Ato,
and Agr. Unit Agn outcrops in the eastern part of the map area. It consists of well-foliated to gneissic biotite-hornblende
granite to granodiorite varying in colours from white to pink. Tonalitic rocks of unit Ato are greyish, weakly foliated, and = Well-bedded quartz metasandstone.
mesocratic with biotite and subordinate hornblende. Rocks of the Agr unit comprises pinkish, massive to weakly foliated 2]
biotite-amphibole granite to granodiorite with numerous supracrustal rock xenoliths. This unit has yielded a minimum age ca. 9
2203 Ma (Frisch, 1982) near Triangle Lake where it intrudes the Triangle Lake supracrustal package. Rocks of the Prince i = 95
Albert Group are also intruded by small massive to foliated gabbro (unit Aga) and fresh, massive, magnetic, locally olivine- 94 =4 Polvmicti ¢ | t
bearing dykes of the Mackenzie and Franklin swarms (unit Pd). D clymictic metaconglomerate.
e
STRUCTURAL GEOLOGY 0 P "
The PAGB has undergone at least two phases of regional deformation under medium grade metamorphic conditions with uncomiormity
the oldest event dating back to the Archean. This eventwas prior to the PAGB being transected by a major northwest striking .
subvertical brittle fault network giving way to deep trenches in the current topography. Several of these late faults show Triangle Lake supracrustal package
apparent left-lateral displacement of Prince Albert Group rocks limiting along strike correlation; the displacement related to
these brittle faults may reach up to 500 metres. Talc-carbonate meta-ultramafic intrusive rocks.
The most prominent phase of ductile deformation giving the dominant fabric in the area is characterized by a strong
northeast-southwest striking sub-vertical amphibolite-grade foliation. The less prominent fabric shows up as an east-west
striking foliation. Despite the fact that those two fabrics occurred within the entire map area, the northeast-southwest fabric 94
appears to be more prominant within the Triangle Lake supracrustal package and has a strong influence on the map pattern. 93 ) ) )
In contrast, the east-west foliation is better developed in the southwest portion of the snake supracrustal package in spite of ATLsq Muscovite-bearing quartzite.
the fact that the northeast-southwest fabric remains the dominant fabric of the area. In addition, partitioning of the
deformation is noted across the PAGB along a strike-parallel boundary subdividing the Triangle Lake supracrustal package
from the snake and Borealis supracrustal packages. The full structural and stratigraphic significance of this boundary
remains to be assessed; this boundary may be tectonically significant as it appears to limit the extent of the Triangle Lake ATLsif Silicate-magnetite meta-iron-formation with minor hematite-silicate ironstone.
supracrustal package. ﬁ T
WliNERS PO TENTIAL 570|000 571|000 572|000 573|000 l’# AN . o L -
Mineral exploration in the area dated back to the 1960's. It has been mostly geared towards iron ore mineralization, but other “ ATLSp P.Pfl'te a_nd mica-rich psammite with one or more of gamet, cordierite and
commodities including base metals, gold, and diamonds have been explored over the years. As per the summer 2011, the 43 silimanite
— Nunavut geoscience database reports no significant assays result from the area, except for iron reserve in the PAGB that
has been estimated at 1.22 x10° tonnes of magnetite ore (Wilson and Underhill, 1971). 92 7
Considering the overall geological context of the PAGB, the potential to find new mineralization is high as shown by the ’ o Composite unit comprising up to 10 meters thick bands of metamorphosed
discovery of a new nickel showing in southern PAGB in 2010 as part of the present geological mapping effort. Indeed, the 0 ATLvc intermediate to felsic volcaniclastic rocks, subordinate meter-thick screens of
occurrence of ultramafic rocks is highly prospective to host nickel, copper and platinum-group element mineralization as ’ ‘ o metasediments (unit ATLsp ) and less commonly of mafic to felsic volcanic flows.
demonstrated by the discovery of the Adamson River Nickel showing (Houlé et al., 2010) where sulphides mineralization - O
grades up to 8.0% Ni at the contact between a metaperidotite and mafic metavolcanic / metagabbroic rocks. Also in the
southern part of the belt, a grab sample from a gossan hosted in metavolcanic rocks collected in 2010 returned up to 85 g/t & ] ] ] i ]
silver, >1% zinc, 0.1% copper, and 0.09 g/t gold. Assay results collected in 2011 for this map (northern PAGB) are pending, o Massive to foliated, mafic to intermediate metavolcanic rocks.
but a grab sample from a gossan hosted in metasedimentary rocks collected in 2009 returned up to 2 g/t silver and 0.4% '
copper. This highlights the prospectivity for volcanogenic massive sulphides (VMS) mineralization in the PAGB. Other types B i puf %
of mineralization should not be disregarded, namely gold associated with iron-formation. ofeqils SUPraciUslarpdcrage
o2 ABfv Massive, brecciated to foliated, felsic to intermediate metavolcanic rocks with
91 B quartz phenocrysts.
ABfv Felsic to intermediate metavolcaniclastic rocks containing biotite, muscovite and,
Bive locally, quartz phenocrysts.
shake supracrustal package
Felsic to intermediate metavolcaniclastic rocks with carbonate alteration, locally
25'00" — — 25'00" interbedded with psammite and/or pelite.
91
90 .
AsSsif Silicate-magnetire meta-iron-formation.
ASuve Talc-carbonate-serpentine meta-ultramafic volcaniclastic rocks.
A Talc-carbonate-serpentine meta-ultramafic extrusive/intrusive rocks, locally
LEGEND 20 Suv displaying cumuate and spinifex textures.
|:| Quaternary sediments 89
Talc-carbonate-serpentine meta-ultramafic intrusive rocks, locally displaying
PRINCE ALBERT GROUP cumulate textures.
[ ] Mackar supracrustal package
- Triangle Lake supracrustal package - Pillowed, massive to foliated, mafic to intermediate metavolcanic rocks.
[ ] Borealis supracrustal package
uncomformity
[ ] snake supracrustal package 89
I:I Other rock types not included 88 Agto Migmatitic to gneissic metatonalite.
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Figure 1. Supracrustal packages distribution in the Prince Albert Greenstone Belt, Melville Peninsula, Nunavut. Fault
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Abstract Résumeé ) )
Supracrustal rocks of western Melville Peninsula form Les roches supracrustales, dgée de 2,9 Ga, attribuées vixial tr?cxce {approximate)
the Prince Albert Greenstone Belt, which is comprised au Groupe de Prince Albert, dans la partie ouest de la ﬁ% upright, synform
of rocks dated 2.9 Ga and attributed to the Prince Albert péninsule de Melville forment la ceinture de roches A ) )
Group, a distinctive lithostratigraphic unit of the Rae vertes de Prince Albert, une unité lithostratigraphique v upright, antiform
Craton. distincte du craton de Rae. 87 . . .
The belt is subdivided into four supracrustal packages La ceinture est subdivisée en quatre ensembles x Bedrock outcrop examined for this project (2009-2011)
based on field relationships and lithological supracrustaux, sur la base des relations de terrain et 86 x Bedrock outcrop compiled from previous projects (1972—1974)
associations. The snake supracrustal package which is des associations lithologiques. L'ensemble supracrustal P P P pro}
comprised mainly of mafic to intermediate metavolcanic de snake est principalement composé de roches © Gossan
rocks with lesser meta-ultramafic flows/sills, outcrops at métavolcaniques de  compositon mafiqgue a i
the base of the succession. The Borealis supracrustal intermédiaire, localisé a la base de la succession. Cet Bedding
package consists of felsic to intermediate metavolcanic ensemble comprend également des coulées et des sills 22'30" — — 22'30" 50 o .
rocks all containing quartz phenocrysts. The Triangle de composition ultramafique. L'ensemble supracrustal }/ inclined, facing known
Lake supracrustal package is dominated by mafic to Borealis est composé de roches métavolcaniques de 502( overturned, facing known
intermediate metavolcanic rocks intercalated with composition felsique a intermédiaire contenant des ’
banded iron-formations. The Mackar supracrustal phénocristaux de quartz. L’ensemble supracrustal de L Pillows, facing known
package, which consists of metasedimentary rocks Triangle Lake est principalement composé de roches 86
associated with felsic to mafic metavolcanic rocks, sits métavolcaniques mafique a intermédiaire interlitées @4" Cross-bed foreset, vertical
uncomformably over the Triangle Lake package. During avec des formations de fer rubanées. L'ensemble 85 o
mapping in the southern part of the belt, the discovery supracrustal Mackar, = composé de  roches Foliation
of a nickel showing in a meta-ultramafic intrusion and of métasédimentaires  associées a des  roches 50)7/ )Z( inclined. vertical
a silver-zinc gossan within metavolcaniclastic rocks métavolcaniques de composition felsique a mafique, se 50 ’
highlights the mineral potential of the Prince Albert retrouve en discordance au dessus de I'ensemble )/ transposed bedding, inclined
Greenstone Belt in Melville Peninsula, Nunavut. supracrustal de Triangle Lake. La découverte, lors de la 50 ) o
cartographie de la partie sud de la ceinture, d’un indice / gneissosity, inclined
de nickel associé a une intrusion méta-ultramafique et 50 histosity inclined
d'un chapeau de fer riche en argent-zinc dans des /'/ schistosity, Incline
roches métavolcaniclastiques démontrent le potentiel Lineation
métallifére de la Ceinture de roches vertes de Prince
Albert située sur la péninsule de Melville au Nunavut. 85 / mineral
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