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ABSTRACT

In Labrador, the North Atlantic Craton comprises the northern Saglek and southern Hopedale blocks. The Archean his-
tory of the Hopedale Block is punctuated by several plutonic, volcanic and metamorphic events. New SHRIMP U—Pb zircon
geochronological data further refine the Archean tectonomagmatic evolution of the region. The oldest dated event is the for-
mation of the protoliths of the Maggo Gneiss at ca. 3262—3245 Ma. Between ca. 3141 and 3105 Ma, the area experienced a
magmatic event that included at least three plutonic pulses and the deposition of the Hunt River Group. Based on crosscutting
relationships and new geochronological data, a newly identified package of volcanosedimentary rocks older than ca. 3124 Ma
is identified, and possibly another, older than ca. 3262 Ma. Between ca. 3032 and 2979 Ma, events included the intrusion of
plutonic suites and the deposition of the Florence Lake Group. These rocks were collectively intruded by the ca. 2892—2832
Ma Kanairiktok Intrusive Suite. This was followed by a plutonic event at ca. 2720-2710 Ma, and the youngest Archean event
is the emplacement of the ca. 2578—2545 Ma Aucoin Plutonic suite. The oldest evidence of metamorphism is cryptic at ca.
2961-2953 Ma, preserved as zircon overgrowths on two samples. Most of the metaplutonic suites in the block preserve evi-
dence of widespread metamorphism at ca. 2846—2796 Ma and ca. 2732-2700 Ma (as zircon overgrowths and titanite growth).
The ca. 2846—2796 Ma metamorphic events are geographically widespread and synchronous, in part, with the intrusion of the
Kanairiktok Intrusive Suite. The Kanairiktok Intrusive Suite is hypothesized to represent a continental magmatic-arc that
formed during the initiation of plate tectonics in the region. Based on widespread occurrence in both blocks, the ca. 2732—
2700 Ma metamorphic event likely corresponds to the collision between the Saglek and Hopedale blocks. One outcrop pre-
serves evidence of a ca. 2554—2542 Ma metamorphic event (as zircon overgrowths), and as this event is only documented
locally, it may be restricted to the western Hopedale Block. No evidence of the previously proposed Hopedalian metamorphic
event is observed and little evidence for the Fiordian event.

INTRODUCTION

North-central Labrador is geologically complex and
located at the junction of five tectonic domains (Figure 1).
These include the Hopedale Block, Saglek Block, Core
Zone, Torngat Orogen and Makkovik Province. The
Hopedale and Saglek blocks form the Nain Province, part of
the North Atlantic Craton (NAC), which extends through
Greenland to northwest Scotland (Bridgewater et al., 1973).
The blocks represent two Archean crustal fragments that are
inferred to have been juxtaposed along an ill-defined, north—
northeast-trending high-strain zone as late as ca. 2560 Ma,
based on sparse metamorphic and granitoid ages (Connelly
and Ryan, 1996; Wasteneys et al., 1996). The NAC is sepa-
rated from the Core Zone by the ca. 1.89-1.85 Ga Torngat

Orogen, a zone of intense transpression and high-grade
metamorphism affecting the Tasiuyak Complex, the Lac
Lomier Complex, and the eastern edge of the Core Zone
(Figure 1; Wardle et al., 2002; Godet et al., 2021). To the
south, the NAC is bounded by the Makkovik Province, a
zone of Paleoproterozoic crustal reactivation and terrane
accretion (Ketchum et al., 2002; Hinchey et al., 2020,
2023a). The area was subsequently intruded by voluminous
anorthosite—mangerite—charnockite—granite (AMCG) plu-
tonism (Nain Plutonic Suite (NPS) and Harp Lake Intrusive
Suite (HLIS)) and peralkaline magmatism (Flowers River
Igneous Suite (FRIS); Figure 1).

This report highlights new geochronological constraints
on the evolution of the Hopedale Block and provides an
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Figure 1. Simplified geological map of eastern Québec and Labrador (modified after Hinchey et al., 2023b). KKSZ=
Kanairiktok Shear Zone; FRIS=Flowers River Igneous Suite. The location of Figure 2 is outlined.
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Figure 1. Legend

updated tectonostratigraphic column for the Archean history
of the region. This research is part of a joint project between
the Geological Survey of Canada (Geoscience for Minerals
and Energy — GEMII and GEM-GeoNorth), the Geological
Survey of Newfoundland and Labrador, and the Nunatsiavut
Government. Geochronological data previously released as
part of this project (Rayner, 2022), as well as historical
datasets (Loveridge et al., 1987; Schiette et al., 1989;
Wasteneys et al., 1996; James et al., 2002) are integrated
into a revised, geological framework.

HOPEDALE BLOCK GEOLOGY

Historically, the geology of the Hopedale Block has
been described as composed of variably deformed and meta-
morphosed Archean orthogneisses grouped as the Maggo
Gneiss. The gneiss was intruded by the Archean mafic
Hopedale dykes after the poorly defined >3100 Ma
Hopedalian high-grade metamorphic and penetrative defor-
mation event (Korstgard and Ermanovics, 1985; James et
al., 2002). Two supracrustal (greenstone) belts were mapped
in the region, the ca. 3105 Ma, amphibolite facies, Hunt
River Group (HRG, sometimes referred to as the Hunt River
belt or Hunt River greenstone belt), and the ca. 3003-2979
Ma, greenschist to amphibolite facies, Florence Lake Group
(FLG, sometimes referred to as the Florence Lake belt or
Florence Lake greenstone belt; Wasteneys ef al., 1996;
James et al., 2002). Numerous narrow lenses and rafts of
dismembered volcanic, sedimentary, and ultramafic rocks
are variably grouped as the Weekes Amphibolite or, if prox-
imal to the Hunt River or Florence Lake groups, were incor-
porated with the adjacent group (Ermanovics, 1993). In
early interpretations, the HRG rocks were considered the
oldest in the region (Ermanovics, 1993; Wasteneys et al.,
1996). However, U-Pb geochronological studies have
demonstrated that components of the Maggo Gneiss repre-
sent an older, although poorly defined (ca. 3300 to >3100
Ma; Loveridge et al., 1987; James et al., 2002) suite of base-
ment rocks. Preliminary work suggested that the Weekes
Amphibolite may be, in part, related to the HRG
(Ermanovics, 1993) and this was supported by their similar
lithochemistry and isotopic data (Sandeman et al., 2023).
The FLG was the youngest known volcanosedimentary
rocks in the region at ca. 3003-2979 Ma (Wasteneys et al.,
1996; James et al., 2002; Diekrup et al., 2023).

Ermanovics (1980) indicated that from ca. 29602880
Ma, the Maggo Gneiss, Weekes Amphibolite, HRG and
FLG were deformed and metamorphosed at greenschist- to
amphibolite-facies during the Fiordian high-grade metamor-
phic and ductile deformation event. These rocks were then
intruded by tonalite and granodiorite of the ca. 2883-2848
Ma Kanairiktok Intrusive Suite (KIS; Loveridge et al.,
1987; Rayner, 2022). This suite engulfs the older units and
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was interpreted as being contemporancous with the latter
stages of, and locally postdating, the Fiordian event
(Korstgard and Ermanovics, 1985; Ermanovics, 1993;
James et al., 2002). The driving mechanism of the Fiordian
event is uncertain, but it is interpreted to have resulted in the
strongly developed, northeast-trending structural fabric in
the southeast part of the block (Ermanovics, 1980). The final
Neoarchean event was the intrusion of the ca. 2567 Ma
Aucoin Plutonic suite (Sandeman and McNicoll, 2015).

During the Mesoproterozoic, voluminous AMCG mag-
mas intruded the region, and included the NPS and HLIS
(Figure 1). The products of slightly younger, peralkaline
volcanism and plutonism are preserved in the ca. 1272 Ma
Flowers River Igneous Suite (Hill, 1991; Ducharme, 2018;
Rayner, 2022). Abundant mafic dykes intruded the region
between 2238 + 6 Ma and 2216 + 2 Ma (i.e., Kikkertavak
dykes) and 1273 £ 1 Ma (i.e., Harp dykes; Cadman et al.,
1993, Sahin and Hamilton, 2019).

PETROGRAPHY AND U-Pb
GEOCHRONOLOGY

ANALYTICAL METHODS
Thin Section Imagery

Polished thin sections were imaged using Energy
Dispersive  X-ray  Spectroscopy-Scanning Electron
Microscopy-Mineral Liberation Analysis (EDS-SEM-
MLA) and an optical microscope. Analytical details are
described in Feely et al. (2019). The MLA software provides
a false-colour digital map of the mineral phases present
within a rock thin section and it also yields mineral abun-
dance data (as a function of the area percent of the analyzed
thin section).

Geochronology

Zircon from each of the five samples reported herein
was imaged by scanning electron microscope before U-Pb
isotopic analysis using the sensitive high-resolution ion
microprobe (SHRIMP). A summary of the sample locations
and interpreted ages is presented in Table 1. Sample loca-
tions are illustrated in Figure 2. Field photographs of sample
locations are presented in Plate 1. Analytical data are report-
ed in Supplemental Data.

All samples were comminuted using electropulse disag-
gregation (at Overburden Drilling Management Inc.) fol-
lowed by density separation using the Wilfley table and
heavy liquids, from which zircon separate was isolated by
hand panning the heavy minerals. For SHRIMP analysis,
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selected grains were cast in epoxy mounts [P1995, 1004,
1016 and 1017. The minerals were exposed through polish-
ing with a diamond compound, and internal features were
characterized in back-scattered electron (BSE) and cathodo-
luminescence (CL) modes utilizing a TESCAN Mira3 scan-
ning electron microscope. Mount surfaces were evaporative-
ly coated with 10 nm of high-purity Au.

SHRIMP analytical procedures followed those
described by Stern (1997). Fragments of primary zircon ref-
erence material (RM) 6266 (**Pb/**U age = 559 + 0.2 Ma,
Stern and Amelin, 2003) and secondary zircon RM 1242
(*"Pb/**Pb age = 2679.7 = 0.2 Ma, Davis et al., 2019) were
analyzed on the same mount and under the same conditions
as the unknowns. Analyses were conducted using an O— pri-
mary beam, with a 20 pm diameter spot with a beam current
between 4-10 nA. The count rates of the isotopes of U, Th
and Pb as well as Hf and Yb for zircon were sequentially
measured over six scans with a single electron multiplier.
Off-line data processing was accomplished using either
Squid2.5 (Ludwig, 2009) or Squid3 (Bodorkos et al., 2020)
software. Decay constants used follow the recommendations
of Steiger and Jager (1977). The 1o external errors of
206pp/28U ratios reported in the data table incorporate a
+0.8-0.85% uncertainty in calibrating the primary RM
(Stern and Amelin, 2003). Analyses of a secondary zircon
RM 1242 were interspersed between the sample analyses to
assess the requirement of an isotopic mass fractionation cor-
rection for the *”’Pb/**Pb age. Details of the analytical ses-
sion (mount/session number, spot size, primary beam inten-
sity) are recorded in the footnotes of the data table as is the
measured weighted mean age for the secondary RM for that
session and whether a mass fraction correction was applied.
Common Pb correction utilized the Pb composition of the
surface blank (Stern, 1997). Isoplot v. 4.15 (Ludwig, 2012)
was used to generate concordia plots and calculate weighted
means. The error ellipses on the concordia diagrams, and the
weighted mean errors in the text and Table 1 are reported at
95% confidence unless otherwise noted. Uncertainties
reported in the Supplemental Data are given at the 16 confi-
dence interval.

RESULTS

Metasedimentary Unit: Psammite (19AH004A;
GSC Lab Number 12686)

This sample was collected from an outcrop located 3.5
km south-southeast of the community of Hopedale (Figure
2). The sample is from a white-weathering, fine-grained,
foliated and recrystallized psammite (Plates 1A and 2A, B).
The sample preserves amphibolite-facies metamorphism.
The unit is several metres thick and occurs interlayered with
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Figure 2. Geological map of northcentral Labrador (simplified after Wardle, 1993). SL=Snegamook Lake Pluton; SB=Sango
Bay pluton; FB=Flowers Bay pluton; MB=Merryfield Bay pluton; IHBPS=Island Harbour Bay Plutonic Suite; HLIS=Harp
Lake Intrusive Suite; FR=Flowers River Igneous Suite. Locations of the U-Pb samples and details about their primary age
constraint (crystallization or youngest detrital) are from Table 1 (identified by superscript numbers). Grey diamonds are from
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Plate 1. Field photographs of the samples collected for U-Pb zircon dating. A) Psammite (19AH004A); B) Monzogranite
(194H0024); C) Granodiorite (19A4H001A4); D) Quartz diorite (21AH0414); E) Granodiorite (21AH105A4). Hammer is 48 cm
long.
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Qz Kfs Chl Pl

Plate 2. A) Slab photograph, B) Stained slab photograph (K-feldspar is stained yellow),; C, D) Photomicrographs (plane-polar-
ized light and cross-polarized light) of the psammite geochronology sample (19AH004A4). Grt=garnet, Pl=plagioclase,

Chl=chlorite, Qz=quartz, Kfs=potassium feldspar.

serpentinized ultramafic schists. The psammite and ultra-
mafic rocks are infolded with a 3105+6/-9 Ma orthogneiss
(Stevens et al., 1982). The unit is along strike of the FLG
and may represent part of that group.

In thin section, the psammite's primary minerals are
plagioclase, quartz and potassium feldspar (Plates 2C, D
and 3A). Accessory phases include chlorite, epidote, horn-
blende, muscovite, titanite, biotite, apatite, allanite and
garnet. Retrograde chlorite occurs as subrounded poikilo-
blasts that are 1-2 mm in width and are commonly inter-
grown with epidote. Garnet grains are fractured and appear
to be replaced by potassium feldspar, biotite, epidote and
chlorite.

For a detrital population, zircon grains are mostly
homogeneous in appearance, with most being clear and
colourless prisms with an aspect ratio of 2:1 to 4:1 (Figure
3A, inset). Although some grains have slightly rounded
facets/terminations, there is no evidence (frosted surface,
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highly rounded) of long-distance transport. In BSE/CL
imagery, the grains are characterized by well-developed
oscillatory zoning. Many grains consist of oscillatory zoned
cores surrounded by a high U (CL dark/BSE bright),
unzoned rims.

Sixty-nine SHRIMP analyses were carried out on 61
individual detrital zircon grains, yielding *’Pb/*Pb ages
from 3153 to 2711 Ma. The oscillatory zoned zircon, both as
discrete grains and cores yield *’Pb/*”Pb ages between
3151-2978 Ma (Figure 3A). Most of these (~80%) form an
unimodal population at 3140 Ma. A second minor mode
appears on a cumulative probability distribution plot centred
at ca. 3100 Ma. Because of the significant overlap between
these two age components, an unmix function was used to
statistically determine that the *“’Pb/**Pb age of the
youngest component is 3101 £ 5 Ma (function from Ludwig
2012). This represents the maximum age of deposition. The
unmixing calculation incorporated all analyses of oscillatory
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19AH002A 19AH001A

.

&

®) 19AH0

Weight Percentage(%)
Samples 19AH004A 19AH002A  19AHO001A
[ Quartz 30.02 36.54 28.65
[ Plagioclase 41.75 38.14 50.15
Il Chlorite 4.23 1.15 2.54
[ Biotite 0.22 0.1 175
] Muscovite 0.53 0.79 0.51
1 KFeldspar 17.57 22.64 13.65
[ Calcite 0.01 - -
[ Epidote 3.67 0.23 1.54
I Hornblende-Fe 0.78 - -
I Rutile 0.01 - -
I Titanite 0.48 0.09 0.45
Il Apatite 0.23 0.04 0.24
Il Garnet 0.06 0.02 -
I Clinopyroxene (Fe-Mg) 0.01 0.01 0.01
[ Allanite 0.33 0.06 0.47
I Zircon 0.03 0.01 0.03
[ Chalcopyrite - - -
I ron Oxide - 0.12 0.01
[ Pyrite - - -
[ limenite 0.05 0.02 0.01

Plate 3. False-colour SEM-MLA maps. Weight percent miner-
al proportions (recalculated from area percent) are indicated
in table. A) Psammite (19AH004A4); B) Monzogranite
(194H0024); C) Granodiorite (194A4H001A4),; D) Quartz dior-
ite (21AH041A); E) Granodiorite (21AHI1054).
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21AHO041A

Weight Percentage(%)
Samples 21AHO041A 21AH105A

[ Quartz 22.70 42.42
[ Plagioclase 54.71 34.42
I Chlorite 432 0.19
[ Biotite 0.17 -

[ Muscovite\Sericite 0.82 4.52
[] K Feldspar 0.89 16.79
[ Calcite - -

[ Epidote 2.34 0.45
I Hornblende-Fe 12.91 0.05
Bl Rutile 0.02 0.03
I Titanite 0.32 0.07
Il Aratite 0.38 0.12
Il Garnet - -

I Clinopyroxene (Fe-Mg) 0.01 0.01
[ Allanite 0.04 0.08
I Zircon 0.02 0.02
[ Chalcopyrite - -

I 'ron Oxide 0.01 0.31
[ Pyrite 0.04 0.27
[ limenite 0.27 0.18

Plate 3. Continued.

21AH105A
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zoned zircon except young replicate analyses on three
grains; only the oldest replicate analyses for a given grain
were included. The three youngest analyses are from the
high U rims and yield a weighted mean *’Pb/**Pb age of
2712 £ 4 Ma (MSWD = 0.105, probability of fit = 0.90).
While these rims were commonly observed on most grains,
most were too narrow to permit analysis, hence the low
number of analyses (n) for the weighted mean age.
However, their ubiquity is an indication that this age repre-
sents a metamorphic overprint on the psammite and not a
detrital component.

Foliated Monzogranite (Sample 19AH002A;
GSC Lab Number 12687)

The sample is from a medium- to coarse-grained, mod-
erately to strongly foliated, recrystallized, biotite—horn-
blende monzogranite (Plate 1B). The outcrop is leucocratic,
grey-weathering, envelopes m-wide ultramafic pods and is
cut by amphibolite dykes (Kikkertavak dykes), and late cm-
scale pegmatite veins and gabbro dykes (Harp dykes). The

monzogranite locally preserves relict potassium feldspar
augen (Plate 4A, B) and displays hornblende-facies meta-
morphism. The unit is folded, and locally sheared with an L-
fabric that is commonly reoriented or folded into the plane
of shear foliation.

In thin section, the major minerals are plagioclase,
quartz, and potassium feldspar (Plates 3B and 4C, D).
Accessory phases include chlorite, muscovite, magnetite
and biotite. Grains display a granoblastic texture. Exsolution
lamellae of potassium feldspar in plagioclase are preserved.
Accessory minerals define a discontinuous foliation.

In plain-polarized light, zircons are characterized by
an elongate prismatic morphology often comprised of a
clear, colourless core surrounded by a pale-brown, slightly
turbid rim. In CL images, oscillatory zoning is present in
the cores of most grains, however, the rims have very poor
CL response due to their high U content and partial alter-
ation, which is more apparent in the corresponding BSE
images.

Plate 4. A) Slab photograph, B) Stained slab photograph (K-feldspar is stained yellow), C, D) Photomicrographs (plane-polar-
ized light and cross-polarized light) of the geochronology sample of monzogranite (19AH002A). Ms=muscovite, Aln=allanite,
Pl=plagioclase, Chl=chlorite, Qz=quartz, Kfs=potassium feldspar.
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Thirty-seven SHRIMP analyses were conducted on 33
individual zircon grains. The oscillatory zoned zircon cores
record the oldest ages from 3035 to 2952 Ma. The weighted
mean *’Pb/**Pb age of the 18 oldest analyses is 3011 + 4
(MSWD = 1.6, probability = 0.061), interpreted as the crys-
tallization age of the monzogranite (Figure 3B). This
excludes five slightly younger analyses interpreted to reflect
Pb-loss during the polymetamorphic history of this sample.
This complex metamorphic history is reflected in zircon
overgrowths with two distinct ages at ca. 2.8 Ga and 2.7 Ga.
There are no morphological differences between rims of dif-
ferent ages, nor is there any consistent variability in their U
abundance or Th/U values. The only chemical difference is
in their Hf/Yb values. Grains with higher Hf/Yb ratios (gen-
erally over ~105) form the older cluster, whereas those with
lower Hf/Yb ratios form the younger cluster. There is some
scatter within each cluster, four analyses of the high Hf/'Yb
ratios cluster and yield a weighted mean *’Pb/**Pb age of
2831+ 11 Ma (MSWD = 5.9, probability of fit=0.001). The

AL A o s i

youngest four analyses of the low Hf/Yb ratio group yield a
weighted mean *”’Pb/*”Pb age of 2717 + 8 Ma (MSWD =
1.9, probability of fit = 0.12).

Foliated Granodiorite (Sample 19AH001A;
GSC Lab Number 12688)

The sample is from a medium-grained, moderately to
strongly foliated, lineated, recrystallized, compositionally
layered, biotite—hornblende granodiorite (Plates 1C, 5A, B).
The rock is leucocratic, grey-weathering, heterogenous and
has discontinuous compositional layering. The sample pre-
serves amphibolite-facies metamorphism. Minor leucosome
(<10%) is present, as are abundant 1- to 5-m wide, layered
amphibolite (hornblendite) and anthophyllite-biotite altered
ultramafic boudins and rafts. These boudins have previously
been interpreted as part of the Weekes Amphibolite
(Ermanovics, 1993). The unit occurs in the limbs of a megas-
copic (400 m wavelength) fold that plunges to the north.

- &

Plate 5. A) Slab photograph; B) Stained slab photograph (K-feldspar is stained yellow); C, D) Photomicrographs (plane-polar-
ized light and cross-polarized light) of the geochronology sample of granodiorite (19AH001A4). Ms=muscovite, Bt=Dbiotite,
Pl=plagioclase, Chl=chlorite, Oz =quartz; Kfs, Potassium feldspar.
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In thin section, the main minerals are plagioclase,
quartz and potassium feldspar and are typically 4-8 mm in
length (Plates 3C and 5C, D). Accessory phases are chlorite,
biotite, epidote and muscovite and are 0.5 to 2 mm in length.
Trace amounts of titanite, allanite, and apatite also occur.
Biotite is commonly rimmed by chlorite. Mafic minerals
define the weakly developed foliation.

The recovered zircons are consistently pale brown,
elongate prisms with concentric zoning and minor fracturing
visible in plane light. Most grains exhibit well-developed
oscillatory zoning in CL. Many grains contain fractures and
may exhibit a BSE response typical of alteration in areas of
high U abundance.

Thirty-one SHRIMP analyses were carried out on 25
individual zircon grains. The weighted mean **’Pb/**Pb age
of 15 of the oldest analyses is 3032 = 4 Ma (MSWD = 2.0,
probability of fit) = 0.014 (Figure 3C). This excludes one

slightly older analysis (3068 Ma) where the analytical spot
may be nicking an older core. The age of crystallization of
the granodiorite is interpreted as 3032 + 4 Ma. Another 13
analyses are spread along concordia down to ~2840 Ma, and
are interpreted to represent grains that have been affected by
Pb-loss during alteration and/or metamorphism. One rim of
a zircon grain yielded the youngest result at ~2720 Ma;
however, it falls well off concordia (Figure 3C). Assuming a
simple single stage of metamorphism such a discordant
result would suggest metamorphism after ~2.7 Ga; however,
given the complex metamorphic history of the area, no such
firm conclusion is possible from this single analysis.

Quartz Diorite (Sample 21AH041A;
GSC Lab Number 12787)

The sample is from the KIS and is a medium-grained,
weakly to moderately foliated, moderately lineated, recrys-
tallized hornblende quartz diorite (Plates 1D and 6A, B).

AETCNR ol ° oo

Plate 6. A) Slab photograph, B) Stained slab photograph (K-feldspar is stained yellow); C, D) Photomicrographs (plane-polar-

e £

ized light and cross-polarized light) of the geochronology sample of quartz diorite (21AH041A). Pl=plagioclase, Chi=chlorite,

QOz=quartz, Hbl=hornblende, IIm=ilmenite.
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The outcrop is leucocratic, grey-weathering, with minor fel-
sic, leucocratic, discontinuous veins (possible anatectic leu-
cosome). The sample preserved hornblende-facies metamor-
phism. The outcrop locally contains xenoliths of older
orthogneiss (likely Maggo Gneiss) and is cut by cm-scale
pegmatite and epidote—quartz veins. The KIS is preserved as
lenticular and elongated bodies with a weakly developed
foliation along its margins suggesting emplacement during
active tectonism.

In thin section, the major phases are plagioclase, quartz
and hornblende (Plates 3D and 6C, D). Accessory phases
include chlorite, epidote, biotite, potassium feldspar and
muscovite. Hornblende is rimmed by chlorite and epidote is
partly altered to chlorite. Trace ilmenite, apatite, titanite and
rutile also also present. Mafic minerals define the weakly
developed foliation.

The zircon grains are colourless to pale brown, slightly
ovoid prisms. Pale-brown zircons are more commonly frac-
tured. In plane-polarized light, thin overgrowths are locally
observed. Well-developed oscillatory zoning is present in
these zircon grains, and many consist of a high U (dark CL
response) core surrounded by a thin low U (bright CL
response) rim. Most rims are less than 10 um wide.

Thirty SHRIMP analyses were carried out on 29 indi-
vidual zircon grains yielding concordant *’Pb/*Pb ages
between 2903 and 2746 Ma. The weighted mean of the 21
oldest analyses is 2892 + 4 Ma (MSWD = 1.9, probability of
fit=0.007) and is interpreted as the crystallization age of the
quartz diorite (Figure 3D). Three low U rims were suffi-
ciently thick to permit SHRIMP analysis. These exhibit scat-
ter beyond their analytical error but suggest a metamorphic
overprint at 2807 + 19 Ma (26, MSWD = 3.5, probability of
fit = 0.030; Figure 3D inset). Six analyses of oscillatory
zoned zircon with younger ages between 2870 and 2865 Ma
were not included in the calculation of the crystallization
age. These are interpreted to have been affected by Pb-loss
related to metamorphism.

Granodiorite (Sample 21AH105A;
GSC Lab Number 12781)

The sample is medium- to coarse-grained, pink-buff
weathering, massive to weakly foliated or lineated granodi-
orite (Plates 1E and 7A, B) that locally preserves augen of
potassium feldspar. Mafic minerals define the foliation. The
granodiorite contains xenoliths of amphibolite that are 5—-10
cm wide and foliation parallel. The unit is cut by younger
granitic veins.

In thin section, the major phases are quartz, plagioclase
and potassium feldspar (Plates 3E and 7C, D). The plagio-

clase grains are partially altered by sericite. Accessory phas-
es include apatite, pyrite magnetite and ilmenite. The pyrite
is typically rimmed by magnetite.

The zircon grains are highly variable, from clear and
colourless with no inclusions or fractures to medium brown
and highly fractured. In CL, most grains have well-devel-
oped oscillatory zoning. Some grains appear to have high U
(CL dark) cores surrounded by CL dark, oscillatory-zoned
rims, whereas others are surrounded by CL bright (low U),
sector-zoned rims.

Forty-nine SHRIMP analyses were carried out on 41
individual zircon grains yielding concordant **’Pb/**Pb ages
between 3355 and 2519 Ma. The youngest analyses are from
the low U, sector zoned rims which return a weighted mean
27Pb/*®Pb age of 2554 + 20 Ma (n=7, MSWD = 0.94, prob-
ability of fit = 0.47). Given the sector zonation, this is inter-
preted as the age of metamorphism. The next cluster of zir-
con dates return a weighted mean *’Pb/**Pb age of 2720 +
5 Ma (n=12, MSWD = 1.4, probability of fit = 0.18) and is
interpreted as the igneous age of this monzogranite (Figure
3E). These analyses are from CL-dark, oscillatory-zoned
zircon, either as cores to 2.55 Ga rims (e.g., grain 15, Figure
3E, inset) or as CL-dark rims around even older cores (e.g.,
grain 20). All older zircon analyses (2737-3355 Ma) are
interpreted as inherited. These occur as entire grains, rims,
or cores indicating a complex crustal source for the inherited
zircon.

DISCUSSION
TIMING CONSTRAINTS

The geochronological constraints presented above can
be coupled with recent U-Pb geochronological data
(Rayner, 2022) and historical ages (Loveridge ef al., 1987,
Schisette et al., 1989; James et al., 2002) to revise the geo-
logical framework of the Archean components of the
Hopedale Block. A summary of all of the Archean U-Pb zir-
con geochronological data is presented in Table 1 and Figure
4. The main geological units and geochronological con-
straints are summarized below.

Paleoarchean
3262-3245 Ma
Maggo Gneiss
The 3262-3245 Ma magmatic event comprises the
three mappable components of the Maggo Gneiss. They are

migmatitic orthogneiss, granodioritic orthogneiss, and
tonalitic orthogneiss. U-Pb zircon data from two samples of
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Plate 7. A) Slab photograph, B) Stained slab photograph (K-feldspar is stained yellow),; C, D) Photomicrographs (plane-polar-
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ized light and cross-polarized light) of the geochronology sample of granodiorite (21AH105A4). Pl=plagioclase, Oz=quartz,

Kfs=potassium feldspar, Py=pyrite.

migmatitic orthogneiss yielded ages of 3247 + 12 and 3258
+ 10 Ma with metamorphic overgrowths at 2833 = 9 Ma
(zircon) and ca. 2700 Ma (titanite) for the first sample, and
2846 + 7 Ma for the second sample (Rayner, 2022). A sam-
ple from the tonalitic orthogneiss yielded a U-Pb zircon age
of 3262 + 5 Ma and metamorphic overgrowths at 2836 + 4
Ma (zircon) and 2704 = 4 Ma (titanite; Rayner, 2022). The
boudinaged amphibolite within the Maggo Gneiss may rep-
resent the ‘Hopedale dykes’ of Ermanovics (1993), although
the authors found that the presence of boudinaged amphibo-
lite is not exclusively diagnostic of the Maggo Gneiss.

Supracrustal Rocks

A belt of diopside—garnet amphibolite and minor ultra-
mafic and metasedimentary rocks is also included as a part
of the 3262-3245 Ma event, as they are engulfed by the
Maggo Gneiss. Although limited geochronological data
exists for this unit, it occurs as rafts and xenoliths in the
Maggo Gneiss and has historically been incorporated with
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the Weekes Amphibolite (Ermanovics, 1993). Geochrono-
logical studies and mapping as part of this research project
recognized that multiple geological events are incorporated
into what has been previously referred to as the Weekes
Amphibolite (also see Sandeman et al., 2023), and thus the
term needs to be redefined or abandoned. An ion-probe U—
Th—PDb zircon date from a metapelite contained detrital low-
U zircon with a youngest age of 3258 + 24 Ma (Schiette et
al., 1989). These data indicate the deposition of sedimentary
rocks after ca. 3258 Ma. The lack of younger detrital zircon,
coupled with the unit being engulfed in the Maggo Gneiss,
suggests that this package of rocks may be older than 3245
+ 5, the youngest age of the Maggo Gneiss (Table 1).
Further evidence for a volcanosedimentary belt older than
ca. 3262 Ma comes from the above-dated Maggo Gneiss
sample (3262 £+ 5 Ma; Rayner, 2022). In the field, this gneiss
was interpreted to crosscut a raft of volcanosedimentary
rocks thought to be part of the FLG. This initial observation
has not been revisited, but if this is correct, then the outlier
is not part of the FLG and is >3262 Ma.
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Mesoarchean
3141 to 3105 Ma
Unnamed Unit

The timing of the formation and genetic association of
this previously unrecognized belt of volcanosedimentary
rocks and contemporaneous intrusions remains uncertain.
Based on field relationships, the volcanosedimentary rocks
are younger than the ca. 3262-3245 Ma Maggo Gneiss. This
belt includes a metamorphosed ultramafic unit, a metabasalt
(locally amphibolite) and a package of metasedimentary
rocks. These units were previously assigned to the HRG
(Ermanovics, 1993); however, recent geochronology indi-
cates that the metabasalt is cut by tonalite that has a U-Pb
zircon date of 3124 + 3 Ma (Rayner, 2022) and thus is older
than the HRG that yielded a U-Pb zircon date of 3105.2 +
2.5 Ma from a rhyolite sample from the southern part of the
HRG (James ef al., 2002). An alternative interpretation is
that the HRG is a longer lived volcanic event than previous-
ly recognized and that the belts in the northeast are older
than the belts in the southwest.

Several biotite-hornblende tonalite and granodiorite
intrusions are also included in this magmatic event. South of
the community of Hopedale, a U-Pb zircon TIMS age of
3105+6/-9 Ma was reported from a hornblende orthogneiss
(Loveridge et al., 1987). A U-Pb zircon TIMS age of 3107
+ 3 Ma is also reported from tonalitic orthogneiss adjacent
to the HRG (James et al., 2002). The areal distribution of
these ages suggests that this magmatic event was wide-
spread throughout the Hopedale Block.

Hunt River Group

The HRG comprises ultramafic rocks, biotite + garnet
metabasalt, a composite metasedimentary unit and minor
metarhyolite. Despite the areal extent of the group only one
geochronological age exists. A rhyolite sample from the
southern HRG yielded a U-Pb zircon TIMS date of 3105.2
+ 2.5 Ma (James et al., 2002). A zircon overgrowth on this
sample yielded a U-Pb zircon TIMS date of 2961 + 2 Ma
and is interpreted as the age of metamorphism of the rhyolite
(James et al., 2002).

3032 to 2953 Ma
Unnamed Units

Several unnamed units are part of this suite and are
composed of biotite-hornblende migmatitic orthogneiss that

ranges in composition from tonalitic to dioritic. This foliat-
ed, metatexitic, migmatitic orthogneiss contains abundant 5-
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to 20-m-wide amphibolite lozenges. The newly reported
U-Pb zircon SHRIMP ages of 3032 + 3.9 Ma (granodiorite
- 19AH002A) and 3011 + 4 Ma (tonalite - 1I9AHO01A) are
the first evidence of a magmatic event of this age. This event
may, in part, be contemporaneous with the FLG; although,
the current geochronological data suggest that the latter is
slightly younger.

Florence Lake Group

The FLG comprises volcanic rocks (mafic and lesser
felsic), metasedimentary rocks (pelites, chert and minor
marble) and meta-ultramafic rocks (James ef al., 2002;
Diekrup et al., 2023). Geochronological constraints for this
group include two quartz-phyric rhyolites that yielded TIMS
U-Pb zircon dates of 2979 £+ 1 and 2990 + 2 Ma (James et
al.,2002). A TIMS U-Pb zircon date of 3002 + 2 was report-
ed from an additional rhyolite sample (Wasteneys et al.,
1996), although the precise location of the analyzed sample
is not known. The sample of psammite (19AH004A), pre-
sented above, yielded a maximum age of deposition of 3101
+ 5 Ma and is herein interpreted as being part of the FLG.
This is, in part, because the analyzed sample occurs along
strike of the belt and it is lithologically similar to psammitic
rocks of the FLG.

2892 to 2796 Ma
Kanairiktok Intrusive Suite

The KIS comprises two units: a) metatonalite with
minor quartz diorite and; b) metamonzogranite to metagran-
odiorite. Published U-Pb zircon TIMS ages include 2858
+4/-3 Ma from a tonalitic phase (Loveridge et al., 1987) and
2832 + 6 Ma from a granodiorite phase (Rayner 2022). The
newly reported U-Pb SHRIMP age of 2892 + 4 from a
quartz diorite phase further illustrates the regional distribu-
tion of this suite. In addition, evidence of associated meta-
morphism is preserved in many geochronology samples as
overgrowths on zircons (Table 1; Figure 4).

Neoarchean
2732 to 2700 Ma
Unnamed Units

Two new magmatic pulses are recognized as belonging
to this event. A sample, near the community of Hopedale, of
a medium-grained granite vein yielded a U-Pb zircon
SHRIMP crystallization age of 2710 + 2 Ma (Rayner, 2022).
This vein crosscuts a biotite + hornblende tonalitic
orthogneiss with a U-Pb zircon SHRIMP age of 3124 + 3
Ma. In the western Hopedale Block, a new U-Pb SHRIMP
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age of 2720 + 5 Ma from a weakly foliated, quartz diorite
pluton illustrates the regional extent of magmatism. In addi-
tion, evidence of a ca. 2732-2700 Ma metamorphism is pre-
served in many samples as both overgrowths on zircons and
titanite ages (Table 1; Figure 4).

2578 to 2545 Ma
Aucoin Plutonic Suite

The Aucoin Plutonic suite comprises at least three phas-
es: syenogranite to monzogranite, monzodiorite, and alkali
gabbro; only the syenogranite phase is weakly foliated and
lineated. Herein, the white-weathering, muscovite + biotite
+ tourmaline pegmatites mapped by James (1997) are
included with the Aucoin Plutonic suite. The pegmatites
intrude the HRG, but are themselves foliated. Based on the
field descriptions provided by James (1997), the pegmatites
most closely resemble the Aucoin Plutonic suite. A U-Pb
zircon TIMS crystallization age of 2567 + 4 Ma was deter-
mined from a syenitic phase of the suite (Sandeman and
McNicoll, 2015). The ca. 2720 Ma quartz diorite, presented
above (sample 21AH105A), preserved evidence of a 2554
Ma metamorphism (zircon overgrowths). There are two
additional plutons recognized as part of this suite that have
U-Pb zircon ages of ca. 2580 and ca. 2573 Ma with zircon
overgrowths at ca. 2542 Ma (N. Rayner, unpublished data,
2024). U-Pb TIMS dates of 2578 + 2 and 2545 + 4 Ma from
granite samples were reported by Wasteneys et al. (1996)
suggesting a widespread magmatic event, at least in the
western part of the Hopedale Block. These dated granites
are considered to be part of the Aucoin Plutonic suite.

NEW TECTONIC FRAMEWORK

The new geochronological data presented herein, cou-
pled with previously published data collected as part of this
project (Rayner, 2022), better constrain the evolution of the
Hopedale Block (Figures 4 and 5). Early models interpreted
the HRG as the oldest volcanosedimentary belt in the region
and all the remaining rafts of amphibolite, metasedimentary
and ultramafic units engulfed by gneissic and intrusive
rocks (i.e., Maggo Gneiss and KIS) were termed Weekes
Amphibolite (Ermanovics, 1993; Wasteneys et al., 1996).
Based on lithogeochemistry and isotopic data, Sandeman e¢
al. (2023) illustrated that some of the rafts are dismembered
remnants of the HRG but some Nd isotopic evidence sug-
gests an older component. Based on the geochronology,
those observations are further validated, demonstrating that
the Paleoarchean—Mesoarchean volcanosedimentary history
of the area is more complex than previously realized.
Herein, it is recognized that some of these rafts/belts of
amphibolite, ultramafic and metasedimentary rocks form
part of a 32623245 Ma volcanosedimentary and intrusive

event and are thus older than the HRG. Clearly, under its
present definition, rocks of differing ages and origins are
presently incorporated into the Weekes Amphibolite: the
term needs to be redefined or abandoned. The oldest ages
thus far reported in the Hopedale Block are from the Maggo
Gneiss, which herein is redefined as a 3262-3245 Ma mag-
matic event consisting dominantly of gneissose tonalite
ranging locally to granodiorite. The maximum age of depo-
sition for a metasedimentary rock engulfed by the Maggo
Gneiss is ca. 3258 Ma. The lack of younger detrital zircon,
coupled with the youngest age of the host gneiss being ca.
3245 + 5 Ma, suggests that there is a supracrustal package of
rocks older than 3245 Ma. Further evidence for an older belt
of volcanosedimentary rocks is from field observations indi-
cating that the oldest, dated ca. 3262 Ma, gneiss cuts an
older volcanosedimentary raft (Rayner, 2022). If this inter-
pretation is correct, then the dispersed rocks of this belt rep-
resent the oldest in the region; however, it is herein suggest-
ed that additional geochronology of the volcanosedimentary
sequence crosscut by the ca. 3262 Ma gneiss is required to
substantiate this assertion. This is because the dated ca.
3262 Ma gneiss has a complex zircon population that also
contains a population of zircon defining a 2836 + 4 Ma
event. Rayner (2022) interpreted the older zircons as repre-
senting the crystalization age based on their uniform age dis-
tribution and zircon morphology; however, the possibility
exists that ca. 2836 Ma is the crystalization age. Given the
significance of the age with respect to the minimum age of
the volcanosedimentary package further geochronology is
warranted.

Post ca. 3245 Ma, there is a break in the rock record
until the ca. 3141-3105 Ma intrusive, volcanic and sedi-
mentary events. This interval saw at least three distinct puls-
es of plutonism at 3141 + 6, 3124 + 3 and 3107 £ 3 Ma. The
youngest age of plutonism corresponds to the timing of vol-
canism in the HRG, which is therefore also included in this
event. In addition, a newly recognized volcanosedimentary
belt is also included in this event. This is a package of meta-
morphosed ultramafic rocks, metabasalt (locally amphibo-
lite) and metasedimentary rocks that were previously con-
sidered part of the HRG (Ermanovics, 1993). New
geochronology indicates that the metabasalt is cut by
tonalite that has a U-Pb zircon date of 3124 + 3 Ma (Rayner,
2022) and thus is older than the HRG, which has a U-Pb zir-
con date of 3105.2 + 2.5 Ma from a rhyolite sample (James
et al., 2002). As such, it is herein proposed that this belt is
older than >3124 Ma and thus not part of the HRG as cur-
rently defined. An alternative hypothesis is that the HRG
represents a long-lived volcanic event where older units are
preserved in the northeast and it youngs to the southwest.
Additional isotopic and geochronological data would be
required to differentiate between these two hypotheses.
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There is an approximately 70 m.y. hiatus in magmatism
until the ca. 3032-2953 Ma thermal-magmatic event (Figure
4). This event includes a newly recognized and as yet
unnamed plutonic suite that formed between ca. 3032 and
3011 Ma. Deposition of the FLG occurred during this event
interval from ca. 3003-2979 Ma. The dated psammite (pre-
sented above), yielded a maximum age of deposition of 3101
+ 5 Ma and is therefore likely part of the FLG. This interpre-
tation is based on the location of the psammite along strike
of the FLG and its lithological similarity to the units in the
group. The lack of zircon younger than ca. 3101 Ma could be
explained as either: a) a very local source of sediment or; b)
a lack of magmatic activity and erosion between 3101 Ma
and deposition of the FLG at ca. 3000 Ma. Plutonism may, in
part, be contemporaneous with the FLG; although current
geochronological constraints suggest that the FLG is slightly
younger. Evidence for a cryptic ca. 2961-2953 Ma metamor-
phic overprint associated with this event is documented as
zircon overgrowths in a sample from the Maggo Gneiss and
from a sample of the ca. 3107 Ma orthogneiss. The 2.95 Ga
metamorphic event is only preserved in two samples and
likely represents a localized event.

The next recorded thermal-magmatic event, from ca.
2892-2796 Ma, comprises the widespread and relatively
long-lived formation of the KPS. Geochronological data
indicate that magmatism occurred from 2892 + 4 to at least
2832 + 6 Ma, with some evidence of a metamorphism occur-
ring synchronously with the later phases of magmatism at
ca. 2846 Ma and outlasting plutonism till ca. 2796 Ma. This
metamorphic event is documented as overgrowths on zircon
grains in multiple samples (Figure 4; Table 1). Widespread
metamorphism following significant crustal growth with the
intrusion of the KIS may signify the transition to a modern
(i.e., subduction driven) plate tectonic regime. In this set-
ting, the KIS would document the first continental arc in the
Hopedale Block.

The penultimate event is a ca. 2732-2700 Ma thermal-
magmatic event documented in both the eastern and western
Hopedale Block. Magmatism associated with this includes a
newly documented ca. 2720 Ma granodiorite intrusion in the
west and a ca. 2710 Ma granite vein in tonalite gneiss in the
east. Although magmatism of this age is sparse, evidence of
a synchronous metamorphic event from ca. 2732-2700 Ma
is preserved in multiple samples across the block as both zir-
con overgrowths and new titanite grains (Figure 4).

The final documented Archean event in the Hopedale
Block is the intrusion of the Aucoin Plutonic suite and an
associated cryptic metamorphic event. There is one pluton
dated at 2567 + 4 Ma and zircon overgrowths at 2554 + 20
Ma from a ca. 2720 Ma pluton suggest a contemporaneous

metamorphic event. This is supported by the two additional
magmatic ages of ca. 2580 and ca. 2573 Ma with zircon
overgrowths at ca. 2542 Ma (Rayner, unpublished data,
2024). The aerial extent of this igneous/metamorphic event
is uncertain. Similar ages of 2578 + 2 and 2545 + 4 Ma from
granite samples were reported by Wasteneys et al. (1996)
and correlated with similar aged, low-volume granitoids and
metamorphism in the Saglek Block (Connelly and Ryan,
1999); this was suggested as evidence for the timing of col-
lision between the Saglek and Hopedale blocks. It is noted
herein that the boundary between the Hopedale Block and
Southeastern Churchill Province also occurs in this area,
complicating the tectonic history. If the collision of the
Saglek—Hopedale blocks occurred at ca. 2560 Ma as sug-
gested by Connelly and Ryan (1996) and Wasteneys et al.
(1996), then there is little record of the collision in the
Hopedale Block.

HOPEDALE BLOCK EVOLUTION AND
IMPLICATIONS ON THE ASSEMBLY OF NAC

In comparing previous interpretations of the Hopedale
Block, the new geochronological data support significant
revisions to the tectonic model (Figure 5). Although the
Maggo Gneiss is still regarded as a significant temporal
component of the Hopedale Block, the formation of its pro-
toliths is now restricted to the interval ca. 3262-3245 Ma.
The age of the oldest supracrustal rocks is still uncertain;
however, there is geochronological evidence for rocks older
than ca. 3262 Ma and older than ca. 3141 Ma. Although the
precise ages of these rocks are still uncertain, they are older
than those of the ca. 3105 Ma HRG. No obvious evidence of
the >3100 Ma Hopedalian metamorphism has been uncov-
ered and hence, it is herein suggested that there was no
Hopedalian metamorphic event.

Further refinements to the tectonic framework of the
Hopedale Block include the recognition of magmatism pre-
ceding and following the prolonged volcanism associated
with the formation of the FLG; although the significance of
the cryptic ca. 2961-2953 Ma metamorphism is uncertain.
In addition, the extent of the KIS has been further defined as
a long-lived (ca. 2892-2832 Ma) magmatic event. It is now
postulated that the KIS likely represents a continental mag-
matic arc that intruded the Hopedale Block; potentially
denoting the first evidence of modern-style (i.e., subduction
driven) plate tectonics in the region. Associated metamor-
phism is, in part, contemporaneous with, and subsequent to,
the intrusion of the KIS. Whether this event reflects the
Fiordian metamorphic event that Ermanovics (1993) attrib-
uted to forming the penetrative fabric in the southeastern
Hopedale Block is uncertain. Evidence against the Fiordian
event being ca. 28462796 Ma, or perhaps the existence of
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a Fiordian event, is that this age of metamorphism occurs
throughout the Hopedale Block and is not limited to the
“Fiordian zone” outlined by Ermanovics (1993).
Alternatively, this ca. 2846-2796 Ma metamorphism may
mark the collision of an enigmatic Archean crustal block to
the Hopedale Block; however, it is unlikely to reflect the
collision of the Saglek Block as correlative metamorphic
events are not recognized herein during this interval (Figure
6; Schiette et al., 1989; Wasteneys et al., 1996; Dunkley et
al., 2019).

A widespread ca. 2732-2700 Ma metamorphic event
coupled with a magmatic event is also now recognized. The
widespread occurrence of this metamorphic event in both
the Hopedale and Saglek blocks indicates a shared event and
it is suggested that this marks the collision of the Saglek and
Hopedale blocks (Figure 6). This is supported by recent
work in the Saglek Block that illustrates two distinct high-
temperature tectonothermal events at ca. 2750-2700 Ma and
ca. 2550-2510 Ma (Kusiak et al., 2018; Dunkley et al.,
2019). Whereas the tectonothermal activity at ca. 2.7 Ga is
widely documented in the Saglek Block, the known extent
of the ca. 2.5 Ga high-T metamorphism and deformation is
more limited. It has been suggested that the latter is restrict-
ed to reworking the margins of the NAC (Dunkley et al.,
2019). Similar to the Saglek Block, the extent of the ca. 2.5
Ga metamorphism in the Hopedale Block is limited.

CONCLUSIONS

New geochronological data for the Hopedale Block of
the NAC help to further refine the Archean tectonic evolu-
tion of the region, punctuated by several plutonic, vol-
canosedimentary and metamorphic events. The oldest dated
rocks in the Hopedale Block are those of the variably
deformed, gneissic to migmatitic ca. 3262-3245 Ma Maggo
Gneiss. Crosscutting relationships and new geochronology
data indicate that there are newly recognized volcanosedi-
mentary sequences that are older than ca. 3262 and 3124
Ma. The period between 3141-3105 Ma involved magma-
tism and the deposition of the HRG at ca. 3105 Ma. Whether
the volcanosedimentary sequence older than ca. 3124 Ma is
part of a previously undocumented older phase of the HRG
remains to be tested. Subsequently, the intrusion of a pluton-
ic suite and the deposition of the FLG occurred between ca.
3032-2953 Ma. All of these rocks were intruded at ca.
2892-2832 Ma by the KIS; the youngest phases of the suite
were synchronous with a regional metamorphic event from
ca. 28462796 Ma. This was followed by synchronous plu-
tonic and metamorphic events from ca. 2732-2700 Ma. The
youngest recorded Archean event is the intrusion of the ca.
2578-2545 Ma alkaline Aucoin Plutonic suite and a locally
preserved ca. 2554-2542 Ma metamorphism.
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Linking the thermal and plutonic record to demonstrat-
ed tectonic events in the Archean rocks of the Hopedale
Block remains elusive. Locally the Maggo Gneiss and ca.
3107 Ma orthogneisses preserve evidence of a cryptic meta-
morphism at ca. 2961-2953 Ma (zircon overgrowths in two
samples). Most metaplutonic rocks preserve evidence of
widespread metamorphism during the intervals ca. 2846—
2796 Ma (zircon overgrowth and titanite growth) and ca.
2732-2700 Ma (zircon overgrowth and titanite growth). The
ca. 2846-2796 Ma metamorphic event is geographically
widespread and synchronous, in part, with the intrusion of
the KIS. It is herein suggested that the KIS represents a con-
tinental magmatic arc that formed during the initiation of
modern-style, subduction-driven, plate tectonics in the
region. The ca. 2732-2700 Ma metamorphic event likely
corresponds to the collision between the Saglek and
Hopedale blocks. The ca. 2554-2542 Ma event is thus far
only documented locally and may be restricted to the west-
ern Hopedale Block. To further refine the metamorphic his-
tory in the region, detailed geochronology of the deforma-
tion fabrics coupled with P-T data is required.
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