











reproducible young age of 2655+28 Ma (n = 2, MSWD = 0.56) which may be the maximum age
of deposition. More conservatively, it is constrained by the population of detrital zircon at ca.
2.72-2.70 Ga. While this sediment was inferred to be part of the older suite of gneisses, the
contacts between them are strongly transposed. The quartzite is demonstrably younger than the
cross-cutting granitoid phase and thus is not a part of an Eoarchean metasedimentary package.

ARCHEAN BASEMENT — Hopedale Block

12408 (18CXAD0038B01): non-migmatitic granite gneiss, Adlatok Bay

A sample of non-migmatic “Maggo gneiss” was collected to better constrain the age range
of this extensive gneissic suite. At this location a granitoid gneiss was interpreted to cut the 3.0
Florence Lake mafic volcanic and sedimentary rocks (James et al. 1996) making the gneiss unit
younger than 3.0 Ga and thus not a “Maggo” gneiss. When the site was revisited in 2018, the
presence of both a migmatitic and non-migmatitic phase was noted (Figure 2c¢) but the relationship
between the dated non-migmatitic unit and the rafts is obscured by extensive tectonic transposition
as well as a pegmatitic phase at the margin of the raft and the “host” gneiss (Figure 2d). The zircons
of this sample are predominantly sub-rounded prisms and fragments. The zircon cores are variable
in morphology; several exhibit oscillatory or sector zoning in CL, while other appear unzoned and
may feature extensive inclusions or resorbed core boundaries. Rims contain generally low
concentrations of U (bright in CL). Thirty-six analyses were carried out on 22 zircons yielding a
range of 2°’Pb/**Pb ages from 3271-2749 Ma forming two distinct clusters. The oldest cluster,
consisting of analyses of zircon cores yield a weighted mean 2°’Pb/?%Pb age of 3262+5 Ma (n =
7, MSWD = 1.03). Slightly younger analyses (down to ca. 3.1 Ga) fall along a discordia chord
and are excluded from the calculation. A population of younger zircons which cluster on a
concordia yield a weighted mean 2°’Pb/?%Pb age of 2836+4 Ma (n = 15, MSWD = 1.04). Two
interpretations of these data are possible, 3262+5 Ma may be the igneous crystallization age and
thus 2836+4 Ma is a migmatitic/metamorphic overprint, or the ca. 3.3 Ga zircons are inherited in
a 2.8 Ga plutonic rock. The zircon textures do not provide an unambiguous solution as oscillatory
zoned zircons are present in both age populations.

The metamorphic history of this sample was also investigated by SHRIMP using titanite.
Titanite grains are predominantly unzoned, with the exception of high-U mottled textures observed
in some grains along the grain edges. Fractures are common, but only minor inclusions are
observed. Twenty-one analyses were carried out on 16 titanite grains, yielding a range of
207pp/2%Ph ages from 2823-2657 Ma. Thus it appears that titanite growth began at the time the
youngest zircons crystallized. A weighted mean calculation of the youngest analyses yielded a
207pb/2%Phb age of 2704+4 Ma (n = 8, MSWD = 0.83) indicating a subsequent period of
metamorphism not indicated by the zircon data.

Given the titanite data, along with a single, coherent oldest age population (which is inconsistent
with inheritance of a metasedimentary component) the preferred interpretation of the zircon results
are igneous crystallization at 3262+5 Ma, followed by 2836+4 Ma cryptic injection related to
migmatization seen elsewhere in the Maggo gneisses. It is inferred that this ca. 2.8 Ga phase is
what was interpreted by James et al. (1996) to cut the Florence Lake mafic volcanic rocks.



12519 (18CXAD0041A01): gneissic granite, NW of Hopedale

This sample was also collected to better characterize the Maggo gneiss. It is a foliated to
gneissic granite with minimal melt segregations (Figure 2e). The zircons recovered from this
sample range from slightly elongate to equant and are generally rounded/resorbed. Grains exhibit
prominent zoning in CL, typically characterized by fine oscillatory zoning in their cores with
darker (in CL), broad concentric zoning present along their outer edges. Twenty-nine analyses
were carried out on 22 zircons and yielded a range of 2°’Pb/?*Pb ages from 32812782 Ma. Two
primary groups of ages are evident. The older population yields a weighted mean 2’Pb/?%Pb age
of 3258+10 Ma (n =11, MSWD = 1.6), which is interpreted as the igneous crystallization age, as
these were recorded in oscillatory-zoned zircon cores. A younger population of primarily rim and
grain exterior analyses yields a weighted mean 2°’Pb/?Pb age of 2846+7 Ma (n = 8, MSWD =
3.1). This is interpreted as the age of a metamorphic overprint consistent with their association
with zircon rims and the low Th/U ratios of these analyses (0.01-0.13) in comparison to the older
zircon core analyses (0.45-0.79).

12409 (18CXADO0042A01): gneissic granite, NW of Hopedale

This sample of migmatitic Maggo gneiss was collected at the presumed locality of the Finn
(1989) 3.1 Ga (Rb-Sr) sample in order to try and constrain the oldest component of the Maggo
gneiss (Figure 2f). The zircons recovered from this sample are small, rounded grains which often
feature thin, fractured rims surrounding oscillatory zoned cores. Twenty-eight analyses were
carried out on 25 zircons, yielding a range of 2°’Pb/?%Pb ages from 3273-2789 Ma. The majority
of the analyses cluster on concordia and yield a weighted mean 2°’Pb/2°Pb age of 3247+12 Ma (n
=13, MSWD = 2.1), which is interpreted as the age of igneous crystallization. Five of the older
analyses show significant discordance and are excluded from the calculation. A population of
primarily zircon rim analyses yield a weighted mean 2’Pb/>°Pb age 0f 2833+9 Ma (n =7, MSWD
= 2.1). This is interpreted as the time of a metamorphic overprint due to the low Th/U of these
rims (0.01-0.4).

Additional constraints on the metamorphic history of this sample is provided by SHRIMP
analysis of titanite. In BSE images, the titanite is generally absent of internal features, with the
exception of fracturing and alteration features in proximity to fractures in some grains. Twenty
analyses were carried out on 18 titanite grains, yielding a range of 2*’Pb/?°Pb ages from 2773-
2631 Ma. A probability density plot of the titanite ages shows a significant peak at 2700 Ma, with
sporadic older and younger analyses.

12624 (17CXA-D018A1): foliated tonalite, Hopedale

This sample of foliated tonalite was collected within the hamlet of Hopedale in order to
characterize the extensive gneissic package in the area. The zircons recovered from this sample
are primarily elongate with rounded terminations, or less frequently, rounded and equant grains.
Low-U rims frequently truncate oscillatory zoned cores. Forty-one analyses were conducted on 39
zircons, and yield a range of 2°’Pb/?*Pb ages from 3161-2700 Ma. There are two distinct age
populations; a concordant subset of the older population yields a weighed mean 2°’Pb/?°Pb age of

9



3141+6 Ma (n =13, MSWD = 1.7), which is interpreted as the igneous crystallization age, as these
data points were collected from faintly zoned cores. The younger population yields a weighted
mean 2°’Pb/2*Pb age of 2724+3 Ma (n = 20, MSWD = 1.06). These young ages are recorded from
zircon rims which are characterized by low Th/U (0.09-0.01) and sector zoning and thus are
interpreted as an age of metamorphism.

12623 (17CXAD018B1): granite vein, Hopedale

This granite is an injected phase into sample 17CXA-DO18A1 described above and thus
provides a lower age pin on the components of the gneiss complex in Hopedale. The zircons
recovered from this sample are subhedral with thick, unzoned or sector zoned, high-U rims
surrounding faintly oscillatory or straight-zoned cores. High-U unzoned/sector zoned grains are
also observed but occur less frequently. Forty-seven analyses were carried out on 39 grains,
yielding a range of 2°’Pb/2*Pb ages from 3202-2695 Ma. Analyses yielding non-reproducible ages
from 3202-3068 Ma are interpreted to be inherited zircons, as the analyses were taken from
xenocrystic cores of zircon grains with overgrowths. A weighted mean calculation of the dominant
unzoned/sector zoned zircon yields a 2°’Pb/2%Pb age of 2710+2 Ma (n =29, MSWD = 1.3) which
is crystallization age of the injection granite. This age overlaps with that of the zircon rims in
sample 17CXA-D0O18A although these rims are not characterized by the same low Th/U.

12625 (17CXAD017A1): tonalite/trondjemite, northwest of Hopedale

This sample of tonalite/trondjemite was collected along the coast northwest of Hopedale
where it cuts deformed 3.1 Ga Hunt River (James et al. 2002) sedimentary rocks. The zircons
recovered from this sample are primarily sub-hedral, elongate prisms or fragments. Grains
generally exhibit complex oscillatory or sector zoning visible in BSE and CL, though some grains
or rims are unzoned and high-U. Fractures and inclusions are common. Twenty-eight analyses
were carried out on 28 zircon grains, yielding a range of 2°’Pb/?%Pb ages from 3141-2532 Ma.
The concordia diagram illustrates a concentration of ages at 3141-3098 Ma, with rare younger
ages spanning 2710-2532 Ma. Analyses from this older population yield a weighted mean
207pb/2%Ph age of 3124+3 Ma (n = 23, MSWD = 1.15). This interpreted as an igneous
crystallization age, as these data points were collected from primarily core analyses. Y ounger, non-
reproducible ages derived from the unzoned grains and rims are interpreted to be a metamorphic
overprint with a maximum age of 2710+10 Ma, the 2°’Pb/2%Pb age of the oldest of the unzoned
zircon (grain 19). The ca. 2.53 Ga results from other rims may reflect Pb-loss from 2.7 Ga zircon,
or a separate zircon growth event. Crystallization at 3124+3 Ma is inconsistent with existing
geological models of the area where the Hunt River volcanics are erupted at ca. 3.1 Ga and then
not subject to deformation until 2.8-2.9 Ga. This result would imply that sedimentary rocks within
the Hunt River belt were deposited and deformed prior to 3124 Ma. This calls into question either
the cross-cutting field relationships observed or the correlation of the host rocks with the Hunt
River volcanic belt. Metasedimentary rocks in the northern Hunt River volcanic belt are poorly
exposed and contact relationships are uncertain.

12630 (18CXADO0016A02): olivine gabbro

This sample of a NE trending gabbro dyke did not yield any datable material.
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12626 (18CXADO0068A): granodiorite gneiss, Paul Island

This sample of tonalite to granodiorite gneiss containing rootless isoclinal folds (Figure
2g) was collected east of Nain from a complex outcrop that also included mafic gneissic enclaves,
extensive pegmatite injection and cross cutting aplite. The suture between the Saglek Block and
the Hopedale Block has been proposed to run north/south through this area (Connelly and Ryan,
1996), thus an age of this sample could better constrain the boundary. Zircons recovered from this
sample are complex. Oscillatory zoned zircon is present as entire grains or as cores. The
oscillatory zoning is often truncated by CL-bright zircon exhibiting sector or convolute zoning. A
third distinctive zircon type is unzoned and with a poor CL response indicating high U
concentrations. This type of zircon is present as discrete grains or as rims, typically surrounding
the low U, sector zoned zircon. Forty-nine analyses were carried out on 37 zircon grains, yielding
a range of 2°’Pb/?%Pb ages from 3080-2402 Ma spread along the concordia curve indicating a
complex, multistage geologic history. By grouping this complex array according to zircon zoning
type and chemistry it is possible to elucidate three events. The crystallization age of the
granodiorite is interpreted to be 3043+12 Ma based on the Tukey’s biweight mean of the
207pb/2%Pb age of oscillatory zoned zircon (n=10). Another 12 analyses of oscillatory zoned zircon
were excluded from this calculation as they record younger ages that are inferred to the result of
Pb-loss during subsequent metamorphic events. Sector zoned, low U (CL-bright) and distinctly
low Th/U zircon rims yield a weighted mean 2°’Pb/?**Pb age of 2833+26 Ma (n=6 low MSWD =
0.54, probability = 0.75) which is interpreted as the time of an Archean metamorphic overprint.
Unzoned, high U zircon rims yield a 2°’Pb/2%Pb age of 2497+9 Ma (n=7 unzoned zircon, MSWD
= 0.40, probability = 0.88) which is interpreted as recording an earliest Paleoproterozoic
metamorphic overprint. The remaining analyses that fall between these three end members may
be the result of mixing where the analytical spot straddles more than one age domain, or exhibit
the effects Pb-loss from this polymetamorphic history.

Plutonism at 3.04 Ga has not previously been recognized in either the Hopedale or Saglek
Blocks however 2.8-2.7 Ga is well known as an episode of granulite metamorphism in the Saglek
Block and 2.5 Ga ages have been attributed to reworking of the suture between Hopedale and
Saglek Blocks all the way up to Saglek Bay/Hebron Fjord (Kusiak et al 2018 and references
therein).

12627 (18CXAD0056B): foliated granite, west of Hopedale

A sample of strongly foliated granite cuts a large exposure Weekes amphibolite west of
Hopedale (Figure 2h). Zircon grains are typically prismatic, and oscillatory zoned. The inner parts
of some grains have lower U (brighter in CL) than the outer parts but the zoning appears concentric
and not truncated in most cases. The outer parts of the grains are commonly altered. Thirty-two
analyses were carried out on 27 zircons yielding a range *’Pb/2%Pb ages from 2853-2479 Ma.
Many of the younger analyses are reversely discordant which is consistent with their very high U
(1000-2400 ppm) and altered appearance. The oldest grains have lower U (typically 60-500ppm)
and a subset of concordant analyses yield a weighted mean 2°’Pb/**Pb age of 2832+6 Ma (n =9,
MSWD = 2.1) which is interpreted as a crystallization age. The remaining younger, discordant
(both normal and reverse) ages indicate a thermal and/or fluid overprint that lead to alteration,
however the timing of this event cannot be constrained.
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12628 (18CXADO0048A): granite gneiss, west of Ingrid Lake

This sample of granite gneiss (Figure 2i) was collected just west of the Ingrid Lake
sedimentary assemblage, a zone thought to represent the suture between the Saglek Block (to the
west) and the Hopedale Block (to the east) (Connelly and Ryan, 1996). Zircons recovered from
this sample are characterized by fine oscillatory zoning. Some grains are mantled by broadly zoned
(concentric or sector) zircon rims however the distinction between finely zoned and broadly zoned
zircon can be ambiguous. Thirty-one analyses were carried out on 28 zircons, yielding a range of
207pb/2%Ph ages from 2877-2586 Ma. A cluster of the oldest, concordant analyses yield a weighted
mean 2°’Pb/?*Pb age of 2848+7 Ma (n = 10, MSWD = 1.6). These analyses are all from finely
oscillatory-zoned zircon and thus this age is interpreted as the crystallization age of the granite
protolith. A younger cluster of ages from broadly zoned rims yields a weighted mean 2’Pb/2%Pb
age of 2732+8 Ma (n = 8, MSWD = 1.3) which is interpreted as the time of metamorphism. This
granite gneiss is on the west side of what has been proposed as the suture between the Saglek and
Hopedale Blocks. These ages are identical to ones observed further east in the Hopedale Block
and thus does not support the presence of a suture as currently hypothesized.

PALEOPROTEROZOIC COVER SEQUENCES AND PLUTONISM

12631 (18CXADO059A): deformed psammite, enclave in Nain Plutonic suite

This sample of deformed psammite (Figure 2j) was taken from an area mapped as large
Archean enclave in Nain Plutonic Suite (NPS) west of Hopedale (Wardle et al. 1997). The zircons
recovered from this sample are large and rounded, with varied internal characteristics. Populations
of grains with faint oscillatory zoning, sector zoning, banded zoning and unzoned interiors are all
present. Inclusions and fractures are common throughout the suite of zircons recovered, with
several also exhibiting alteration textures in rims or at the core-rim boundary of grains. Sixty-five
analyses were carried out on 61 zircons, yielding a range of 2’Pb/**Pb ages from 2968-1956 Ma.
A probability density plot shows prominent modes at 2080 Ma, 2035 Ma and 2000 Ma as well as
minor modes at 2.3 Ga and in the Archean up to 2.95 Ga. Replicate analyses of the youngest
detrital zircon yield a weighted mean 2°’Pb/2%Pb age of 1994+15 Ma (n = 4, MSWD = 1.9). This
age is interpreted as the age maximum age of deposition of the psammite, clearly indicating that
this is not an Archean enclave with the NPS but instead is Paleoproterozoic. Sources for the
extensive 2.0-2.1 Ga detritus are not well known in Labrador/eastern Quebec.

12411 (18CXADO0053A01): gabbro-norite, far west of map area

A sample of hornblende-orthopyroxene (retrogressed to clinopyroxene + pargasite) gabbro
was collected from a body with a high acromagnetic signature, wrapped by the magnetic fabric of
the surrounding rocks. The sampled unit is metamorphosed but not deformed. The zircons
recovered from this sample are small, angular fragments. Most grains do not exhibit any patterns
of zonation, with only rare instances of faint oscillatory zoning, or highly contrasting convolute
domains visible in BSE (CL images are not available). Twenty-two analyses carried out on 22
zircons yield a range of 2*’Pb/?%Pb ages from 1943—1894 Ma. These analyses yield a weighted

12



mean 29’Pb/2%Pb age of 1917+4 Ma (n =22, MSWD = 1.4). This is interpreted as the crystallization
age of the gabbro norite.

12521 (18CXADO0055A01): syenogranite

A weakly foliated syenogranite was collected from far west of map area (Figure 2k).
Zircons recovered from this sample are large and sub-rounded, with oscillatory zoned cores
surrounded by broadly zoned thin rims. Twenty-seven analyses were carried out on 18 zircons,
yielding a range of 2°’Pb/?*Pb ages from 2024—1823 Ma. A single analysis with an age of 2024
Ma is interpreted as inherited while the weighted mean 2°’Pb/2%Pb age of the older cluster of
zircons yields an age of 18755 Ma (n = 20, MSWD = 1.3). These were collected from the
oscillatory zoned cores and are interpreted as the age of igneous crystallization. The ages
comprising the younger, secondary mode yield a weighted mean 2°’Pb/2°Pb age of 1827+7 Ma (n
=6, MSWD = 0.14), and is interpreted as a metamorphic overprint due to their broad/sector zoning
and occurrence as rims.

12520 (18CXAD0052A01): monzogranite

A weakly foliated, equigranular monzogranite was collected from an area with low
aeromagnetic signatures surrounding high-mag lenses in the far west of map area (Figure 21).
Zircons recovered from this sample are large and subhedral, exhibiting predominantly fine-scale
zoning. Rarely, oscillatory zoned cores appear partially resorbed and are rimmed by low-U,
unzoned overgrowths. Some grains exhibit alteration textures in their rims. Twenty-eight analyses
were carried out on 21 zircon grains, yielding a range of 2°’Pb/?°Pb ages from 1945-1843 Ma. A
weighted mean of the oldest 17 analyses, all from oscillatory zoned zircon, yields a 2*’Pb/2%Pb
age of 1918+6 Ma (MSWD = 1.8) interpreted as the igneous crystallization age. The weighted
mean 2°’Pb/?°Pb age of 4 analyses of unzoned, low Th/U (0.03—0.11) rims is 1859+11 Ma (MSWD
= 1.7) and is interpreted as a metamorphic overprint.

12217 (17CXAD014A01): foliated charnockite, far west of map area

Zircons recovered from this sample consist of rounded grains and angular fragments.
Zircon cores are generally unzoned, with rare oscillatory zoning. Few zircons have distinct rims,
which are highly fractured and feature alteration textures. Twenty-eight analyses were carried out
on 25 zircons, yielding a range of 2°’Pb/?%Pb ages from 2657-1816 Ma. Of these, the rare older
analyses (2.66-2.5 Ga) are interpreted to be inherited. The remaining analyses are all from high U,
unzoned zircon, often as rims, and appear to cluster on concordia in two subsets. The older group
of analyses yields a weighted mean 2°’Pb/**Pb age of 1853+3 Ma (n = 9, MSWD = 0.64)
interpreted as an igneous crystallization. A second group yields a slightly younger weighted mean
207pb/2%Ph age of 1828+3 Ma (n =8, MSWD = 1.4). This might represent a discrete metamorphic
event, or possibly Pb-loss from the ca. 1850 Ma zircon.

NEOPROTEROZOIC PLUTONISM

12220 (17CXAD011A02): quartz-feldspar porphyry, Flowers River
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This sample of quartz-feldspar porphyry was collected from the Flowers River Igneous
Suite. This complex comprises voluminous peralkaline granite ring intrusions and coeval volcanic
rocks and intrudes the NPS. The zircons recovered from this sample are small, angular fragments,
primarily without visible zonation in BSE. Twenty-two analyses were conducted on 22 zircons
and recorded 2°’Pb/?*Pb ages ranging from 1395-1227 Ma. These analyses yielded a weighted
mean 2%Pb/>*¥Pb age of 1272.4+5.6 Ma (n = 22, MSWD = 1.18) interpreted as the crystallization
age. As the measured uncertainty on the mean 2°Pb/*®Pb age is below the 1% long-term
variability recognized through monitoring of reference materials, the crystallization age and
uncertainty is best reported as 1272+13 Ma (age + 1%).
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