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Abbreviations:
BP=Boothia Peninsula
Cb=Chesterfield block
CBb=Committee Bay belt
CP=Cumberland Peninsula
HP=Hall Peninsula

| MI=Meta Incognita

| MP=Melville Peninsula
Hudson “ | P=Penrhyn

Bay | Pi=Piling

Crustal QM=Queen Maud block
ez Stz=Snowbird tz
Sug=Sugluk

tz=tectonic zone
mz=magmatic zone

The GEM-1 Chantrey-Thelon project involved a 550 km-wide transect across
one the most poorly known regions of the Churchill Province. Key data and

insights from this work are

part of this poster reports preliminary results of the GEM-2 Thelon tectonic
zone project, which undertook field work and laboratory studies in 2014.

presented in the first part of this poster. The second
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1. GEOCHRONOLOGY
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combined with Nd isotop

25 U-Pb zircon crystallization ages were obtained across the region (Davis et
al., 2013, 2014), complementing data near and along the coast of Queen
Maud Gulf (Figs. 2, 3; Schultz et al.,

high resolution across the transect), define 5 distinct crustal age domains (Fig.
3). Voluminous 2.6 Ga granitic rocks of the western Rae craton have not been
found in the Mesoarchean domain. This suggests its accretion to the Rae after
2.6 Ga, but before ca. 2.5 Ga, the age of a granitoid suite (Qmg) which intrudes
both domains. This conclusion supports the convergent tectonic setting at ca.
2.54 Ga interpreted from monazite dating of deformation fabrics on Boothia
and Melville peninsulas (Fig. 1; Berman et al., 2008, 2015).

2007; Tsermette, 2012). These data,
iIc data and aeromagnetic data (Fig. 2; regional and at
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the adjacent metamorphic map (Fig. 5; Berman et al., 2013).

crustal reworking during the Thelon orogeny

Monazite and zircon geochronology (Fig. 4) indicate 4 main metamorphic episodes at:
1) ca. 2.5 Ga, spatially associated with ca. 2.5 Ga granitic plutonism (QMg; Schultz et al., 2007);

2) ca. 2.35 Ga, extending across the width of the Mesoarchean domain; this dominant phase of the
Arrowsmith orogeny may reflect collision of the Slave craton prior to the Thelon orogeny (Schultz et
al., 2007) or with another unknown block. The current extent of the Arrowsmith orogeny is shown in

3) ca. 1.91 Ga, across the Thelon tectonic zone and adjacent Mesoarchean crust, with thermal
effects extending east to the Sherman basin; this period appears to reflect the dominant time of

4) ca. 1.84 Ga, in the Rae craton east of the Chantrey fault, thought to reflect ca. 1.87 Ga collision of
Meta Incognita microcontinent with the southeast flank of the Rae (Berman et al., 2010)
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Base metal potential

stages ofthe Arrowsmith orogeny (see above).

potential.

Till heavy mineral analyses show a strong correlation between olivine and Mesoarchean block samples
(Fig. 6). The lack of other mantle xenolith indicators and Fe/(Fe+Mg) between 0.5-0.8 indicate a mafic
magmatic source. Proximity to the Perry River Cu-Ni showings and N-directed glacial transport
determined from surficial study, indicate that potential mafic-ultramafic host rocks are much more
abundant than previously recognized. A preliminary age of ca. 2.35 Ga for a gabbro from the Perry River
prospect (Fig. 6) raises the possibility that a widespread mafic underplate occurred during the waning

Till chemistry (Fig. 7) shows that base metals are elevated in most samples from the Mesoarchean
domain, and a gossan developed in metapsammitic rocks returned 660 ppm Ni. Base and precious metals
also show a number of locations east of the Chantrey fault and in the Thelon tectonic zone with elevated
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THELON TECTONIC ZONE

2014 fieldwork revealed the lithologic and structural continuity of nine, aeromagnetically distinct crustal domains. All are at upper
amphibolite to granulite facies, except for part of domain 2. The latter hosts Paleoproterozoic supracrustal rocks which include
syn-orogenic volcanic rocks that appear to be the source of significant base and precious metal anomalies.

1991 Ma 2039 Ma

66°N

Slnlstral shear zone on east S|de of K-
feldspar monzogranite pluton that
dominates this domain (ca. 1994 Ma;
Frith & van Breemen, 1990).

Strongly foliated cpx qtz diorite with
subconcordant leucosome; opx
monzogranite — tonalite is also common

Dol L (dated nearby at 3117 Ma; Davis et al., 2014)
Paleoproterozoic supracrustal MY
rocks overlying Neoarchean <
Goose Lake
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MAGNETOTELLURIC

A vertical slice (Fig. 12; southern MT line) from a
preliminary 3-D model shows a complex boundary
zone possibly imaging different lithospheric blocks
between the Slave and Rae cratons. The shallow
conductor underlying the supracrustal belt (domain
2) may image the sulphide-rich source (volcanic
belt, thrust fault?) of metal-rich anomalies in
stream sediment data (see below). The resistive
crustal column separating conductors beneath
Mesoarchean crustal blocks (domains 5, 9; Fig. 8)
IS consistent with rifting of the western Rae prior to
Thelon orogenesis. Modelling is ongoing to place
limits on the thickness of conductors and
orientation of boundaries between them.

Electrical strike directions have different
orientations in the crust (black arrows)
and mantle (red arrows). This requires
3D modelling (Fig. 12). Thin black lines
are tipper (magnetic field) data pointing
towards shallow conductors.
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Foliated metadacite (Fig. 8; domain 2) Foliated metapsammite (Fig. 8; domain 2)
Well foliated metadacite forms ~50 cm thick layer within lower Foliated metapsammite varies from lower (St-Grt) to upper W  caivu i I e By \\pboahdy, g
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many with oscillatory zoning, form a single ca. 1.95 Ga age Seve_ral lower grade samples yield similar detrital populations with
population interpreted as the time of dacite crystallization. prominent ca. 2.3 Ga and 2.15 Ga age peaks. The youngest _ — . —
detrital age is ca. 2.05 Ga. A stream sediment survey of 337 sites in NTS map sheets 76H and 76l shows Three sites reveal a significant Au anomaly
significant anomalies at several locations. Base metal (e.g. Ni, Cu, Pb, Cr) and in the southeastern part of NTS 76H.
New geochronological data indicate that metapsammitic rocks in the southern part of domain 2 (Fig. 8) are Paleoproterozoic silver anomalies in 761 appear associated with metavolcanic rocks. Fieldwork in Fieldwork in 2014 showed that this
and are intercalated with dominantly mafic, ca. 1.95 Ga volcanic rocks. Possible sources for the prominent ca. 2.5, 2.3 and 2014 suggests the major anomaly in 76H is associated with ultramafic volcanic anomaly is sourced in a region with
2.15 Ga detrital zircon populations are known from the Queen Maud block and southwestern Rae (Fig. 1), linking the basin to rocks now dated at 1.95 Ga (Fig. 9). This region also shows anomalies in heavy metamorphose_d iron fc_)rmat|on at high
sources associated with the western Rae margin. The tectonic setting of the volcanic rocks is the subject of ongoing work. minerals from stream sediment and till samples (McCurdy et al. 2013; McMartin et grade, suggesting aIS|m|Iar source roc;k FO
Their age is coincident with the timing of <1.97 Ga foredeep sedimentation in the adjacent Kilihigok basin (Tirrul & Grotzinger, al. 2013). It occurs in a structurally complex zone associated with a shallow high some ofthe_ economic lode gold deposits in
1990), potentially indicating development of a syn to late-collision, extensional basin within the Thelon orogen. conductivity (sulphide-rich?) region beneath the surface (see Fig. 12). the Churchilland Slave cratons.
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