DESCRIPTIVE NOTES

INTRODUCTION

This 1:100 000 scale bedrock geology map of the MacQuoid Lake-Gibson Lake-Akunak Bay area is compiled from 14
previously released 1:50 000 scale digital open file maps (Tella et al., 1997c, 1999, 2000b; LeCheminant et al., 1997),
and integrates results of bedrock mapping undertaken during 1996, 1998, 1999 with more recent data from topical
studies on geochronology, petrology, and metamorphism. The map area represents a portion of the northern Hearne
domain, western Churchill Province (Fig. 1). South of the Snowbird Tectonic Zone, the northern Hearne domain is
predominantly composed of Archean juvenile crust which is interpreted to be underlain by continental crust of the Rae
domain. The objectives of the mapping were to evaluate the nature of tectonic reworking of the Archean rocks during
the Paleoproterozoic and to provide an improved tectonostratigraphic framework for mineral exploration. Detailed
accounts of bedrock geology and of targeted studies on structure, metamorphism, petrology, and geochronology of
this region were previously published (Tella et al., 1992, 1997a, b, ¢, 1999, 20004, b; Davis et al., 1999; Hanmer et al.,
1999a, b, c; Mills et al., 1999, 2000; Ryan et al., 1999, 2000a, b; Berman et al., 2000; and Sandeman et al., 2000a, b,
c). For an overview of the bedrock geology of the surrounding regions and for additional reference material on
previous work in the region, the reader is referred to the references listed below. Aspler and Chiarenzelli (1996)
present a regional overview of the paleogeography of late Archean greenstone belts that includes the area covered by
this map.

This compilation project is a part of the Western Churchill NATMAP Project, a collaborative initiative between the
Geological Survey of Canada (GSC), the Government of the Northwest Territories (GNWT), Indian and Northern
Affairs Canada (INAC), and industry.

LITHOLOGY

The map area is broadly divided into three lithological and structural subdivisions (Fig. 2): 1) the northwest-dipping
MacQuoid Homocline, principally composed of Archean amphibolite-facies metasedimentary rocks (units As, Aq)
and gneissic tonalite (unit At), structurally overlain by 2) a volcanic belt comprised of amphibolite-facies, juvenile arc-
like mafic, intermediate, and felsic metavolcanic rocks (units Av, Afv) with U-Pb zircon magmatic crystallization ages
of ca. 2655 Ma to ca. 2682 Ma and possibly as old as ca. 2720 (Table 1), and associated plutonic rocks (units Adt, Atp,
Ag, Agb; ca. 2684-2656 Ma); and 3) the ca. 2700 Ma Cross Bay plutonic complex comprised of polydeformed and
metamorphosed Archean tonalite gneiss (unit At), diorite and gabbro (unit Adi) that structurally overlies the MacQuoid
Homocline with an interpreted, southeast-directed thrust relationship (Fig. 2). The volcanic rocks are predominantly
tholeiitic basalts to basaltic andesites. Detailed geochemical characteristics of the volcanic and plutonic rocks are
indicated in Figure 3 (see Sandeman et al., 1999, 2000a, b, c). All volcanic rocks are characterized by juvenile time
corrected isotopic compositions with €4 values ranging from +3.6to + 1.8.

The Cross Bay plutonic complex is bounded to the south by the Big lake shear zone (Blsz), a 50 km long, dextral
strike-slip structure with a polyphase displacement history that spans from Neoarchean to Paleoproterozoic (Ryan et
al., 2000a, b), the western segment of which is stitched by a ca. 1830 Ma isotropic granite (unit Pgr). Uranium-lead
isotopic studies on zircon, titanite, and monazite (Table 1) from the supracrustal and granitoid rocks suggest that the
Cross Bay plutonic complex was deformed at ca. 2695 Ma before the onset of ca. 2680 Ma volcanism in the volcanic
belt and the MacQuoid Homocline, and highlight a complex Archean and Paleoproterozoic tectono-magmatic
evolution. Metamorphosed and deformed ca. 2190 Ma mafic dykes (unit Pdm), and variably deformed ca. 1830-1820
Ma quartz monzonite to granite (unit Pgr), comagmatic mafic syenite (unit Py), diorite to gabbro (unit Pdi), and
ultrapotassic lamprophyre dyke swarms (unit Pdl) represent Paleoproterozoic tectonothermal and magmatic events.

STRUCTURE

At least four deformation events affected the supracrustal units within the MacQuoid Homocline. D;-D, are considered
to be late Archean events. Fabric relations suggest that the regionally pervasive foliation in rock units As, Av, and Atis a
D, fabric element (Tella et al., 1997a, b, 1999, 2000a, b; Hanmer et al., 1999a, b; Ryan et al., 1999). In supracrustal
units (As, Av), this fabric represents a composite S,, developed from the transposition of an older Sy/S; fabric.
Younger fabric elements and folds can not be simply correlated on the basis of geometry alone, but there is evidence
for two post-D, regional deformation events (Hanmer et al., 1999b; Tella et al., 2000a). Linear fabrics are composite.
The main fabrics in the Cross Bay plutonic complex predate the main fabrics in the MacQuoid Homocline. Younger
Paleoproterozoic tectonothermal events only deformed the ca. 2190 Ma mafic dykes within the Cross Bay plutonic
complex where they are commonly tightly folded (Hanmer et al., 1999a, b; Tella et al., 2000a, b).

West of Akunak Bay and south of Chesterfield Inlet, two contrasting structural domains are juxtaposed along a
north-northwest-trending fault that extends from west of Butts Lake to the south shore of Chesterfield Inlet. In the
eastern domain, dominated by supracrustal rock assemblages, the structural trends are predominantly northwest,
whereas they are commonly northeast trending in the western tonalite-gneiss domain. The Akunak Bay shear zone
cuts the D, fabrics in the supracrustal rocks and it is not offset by this north-northwest-trending fault. These field
relationships suggest that the juxtaposition of the two domains occurred prior to the development of the Akunak Bay
shear zone.

UVAUK COMPLEX (UNIT A’UCX)

North of Akunak Bay, across Chesterfield Inlet, a polydeformed and metamorphosed, layered gabbro-mafic granulite-
anorthosite complex, the Uvauk complex (unit A’Ucx; Tella et al., 1993; Tella and Schau, 1994; Mills et al., 1999,
2000), structurally overlies part of the orthogneiss (unit At) terrane. Relatively undeformed diorite (unit A’di) and
gabbro (unit A’gb) intrusions of Neoarchean and/or Paleoproterozoic age occur within and adjacent to the complex.
The Uvauk complex includes a ca. 2700 Ma anorthosite (Mills et al., 2000), and was affected by two granulite-facies
mylonite events at ca. 2590 Ma (about 7-9 kbar) and ca. 1940 Ma (P > 12 kbar; Tella et al., 1994). Some anorthosite
within the complex is apparently synkinematic with respect to the ca. 1940 Ma event (Mills et al., 1999, 2000).

Straight gneiss, mylonite (unit Pgm; Blsz, ABsz)

Recrystallized straight gneiss and mylonite form northeast- and east-trending linear belts. The Big lake shear zone
(Blsz, Fig. 2), which coincides with the southern margin of the Cross Bay plutonic complex, is a steeply north-dipping
zone of strike-lineated straight gneiss and mylonite predominantly derived from granitoid protoliths. The main
segment of the shear zone records a Proterozoic dextral, strike-slip history, whereas its western segment is
kinematically more complex and preserves Neoarchean, granulite-facies mylonite (Davis et al., 1999; Ryan et al.,
2000a, b), and may represent the lateral ramp to south-directed thrusting (Fig. 2). The Akunak Bay shear zone
(ABsz), exposed west of Akunak Bay, is an east-trending belt of straight gneiss and mylonite, anastomosing on a 5-10
m scale. Rare shear-sense indicators suggest an oblique, dextral movement. Its western extension links with a straight
gneiss unitin the Cross Bay plutonic complex. Potential ca. 2190 Ma MacQuoid dykes cut the Akunak Bay shear zone,
which is therefore older (Tella et al., 2000a).

METAMORPHISM

The area has experienced multiple metamorphic events that range from greenschist to granulite facies (Berman et al.,
2000; Stern and Berman, 2000; Table 2). The main Archean metamorphism (M,) is thought to overprint a low-grade
metamorphic event (M;) associated with intrusion of 2680-2610 Ga plutons. Mid- to upper-amphibolite-facies
conditions during M, occurred at ca. 2560-2500 Ma, and P-T conditions that ranged from about 5 kbar and 660°C in
the southwest to about 9 kbar and 770°C in granulite-facies rocks (Uvauk complex, unit A’Ucx) of the Chesterfield
Inlet area to the northeast (Fig. 4; Table 2). Commonly observed M, assemblages include garnet, biotite +
aluminosilicate minerals (andalusite, sillimanite) in sedimentary rocks (unit As) and of garnet + biotite + plagioclase
+ clinopyroxene assemblage in mafic volcanic rocks (units Av, Am). Porphyroblast-fabric relations indicate that M,
was post-D, with peak metamorphism during early D, but outlasted by D.

A high-pressure metamorphic event (M3) at ca. 1900 Ma ranged from about 10 kbar and 675°C in the southwest to
more than 12 kbar north of Chesterfield Inlet. M3 is manifested in pelitic rocks as small (<0.2 mm) garnet
microporphyroblasts and overgrowths on M, garnet, and in ca. 2190 Ma mafic dykes as thin garnet coronae.
Deformation is associated with M3 only within the Cross Bay plutonic complex (folded mafic dykes) and the Uvauk
complex (mylonite development). Widespread greenschist- to lower amphibolite-facies metamorphism (M,)
accompanied emplacement of the suite of ca. 1830 Ma granite plutons (unit Pgr) at about 15 km depth. Random
needles of sillimanite that cut across D, fabrics in pelitic rocks likely grew during M,.

ECONOMIC GEOLOGY

The region hosts several economic mineral occurrences and significant prospects: volcanic-associated massive
sulphide (Armitage et al., 1995; Armitage, 1998), magmatic Ni-Cu (Armitage et al., 1997; Armitage, 1998), iron-
formation-hosted Au (e.g. Hearn, 1990), diamonds (MacRae et al., 1995), and potential carving stone (Hanmer et al.,
1999c). The base-metal occurrences include the stratabound accumulations of sphalerite, galena, and chalcopyrite
spatially associated with siliceous zones within pyritic quartz muscovite-garnet-staurolite-gahnite schist (units Afv,
As) at the Sandhill prospect (Armitage et al., 1995; Armitage, 1998). The massive sulphide at Suluk prospect
(Armitage et al., 1997), spatially associated with a composite gabbro (unit A’di), is composed of nickeliferous
pyrrhotite-pentlandite that contains abundant wall-rock xenoliths. It has been interpreted as a Paleoproterozoic
magmatic sulphide deposit (Armitage et al., 1997). The gold occurrences are largely of structurally controlled vein
type (e.g. Hearn, 1990) hosted by a variety of Archean rocks, including iron-formation.

Diamondiferous dykes (e.g. Akluilak, Thirsty Lake, V-Day; unit Pdl) are Paleoproterozoic and have been
interpreted as linked to the widespread 1840-1830 Ma ultrapotassic magmatism in the central Churchill Province
(LeCheminant et al., 1987; Peterson et al., 1994; Armitage et al., 1997). Carving stone is quarried in a small-scale
operation on the south side of Cross Bay. There, the quarry pits appear to be located within large inclusions of
ultramafic material, which represent hydrothermally altered pyroxenitic protoliths within gneissic tonalite (unit At) host
rock. A detailed petrographic description of this and other potential carvingstone localities is given in Hanmer et al.
(1999a).

The diverse metal endowment of the MacQuoid Lake-Gibson Lake-Akunak Bay region suggests significant
exploration potential. The timing of mineralization relative to volcanism, sedimentation, plutonism, deformation, and
metamorphism remains to be established.
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