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Reconnaissance U-Pb SHRIMP geochronology
and Sm-Nd isotope analyses from the
Tehery-Wager Bay gneiss domain, western
Churchill Province, Nunavut

van Breemen, O., Pehrsson, S., and Peterson, T.D.

van Breemen, O., Pehrsson, S., and Peterson, T.D., 2007: Reconnaissance U-Pb SHRIMP geochronology
and Sm-Nd isotope analyses from the Tehery-Wager Bay gneiss domain, western Churchill Province,
Nunavut; Geological Survey of Canada, Current Research 2007-F2, 15 p.

Abstract: U-Pb SHRIMP, Sm-Nd isotopic and chemical analyses are presented for archived samples
from the Tehery-Wager Bay area, a gneiss domain north of Chesterfield Inlet in Nunavut. Igneous crystalli-
zation ages of 2707 ± 8 Ma, 2699 ± 11 Ma, and 2701 ± 14 Ga were obtained, respectively, from a tonalitic
biotite-hornblende gneiss, a foliated tonalite, and a foliated granodiorite. Five inherited zircons from the
latter have ages in the range 2960 to 2906 Ma. These three intrusive rocks are coeval with, and therefore not
basement to, the Woodburn Lake and Prince Albert groups. A younger age of 2584 ± 12 Ma was obtained
from a foliated hornblende-biotite granodiorite, which corresponds to widespread plutonism in the Rae
Province. Metamorphic zircon overgrowths from two samples yielded ages of 1865 ± 10 Ma and 1863 ± 14 Ma,
respectively, which are interpreted in terms of regional metamorphism preceding the 1845 to 1795 Ma
crustally derived Hudson granite intrusions.

Sm-Nd crystal separation ages (TDM) for twelve samples range from 3.08 to 2.53 Ga and indicate the
existence Mesoarchean crust in the area. Six of the TDM ages are in the 2.83 to 2.72 Ga range, which also
characterizes TDM ages in much of the western Churchill Province. The majority of the samples feature
LREE enrichment, HREE depletion, negative to slightly positive Eu/Eu* anomalies, and Nb depletion.
Two samples with 2.56 Ga and 2.53 Ga TDM ages have compositions that differ markedly from the main
population in having positive Eu/Eu* anomalies and extreme HREE depletion.
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Résumé : Les résultats d’analyses U-Pb à la microsonde SHRIMP, d’analyses isotopiques du couple
Sm-Nd et d’analyses chimiques sont présentés pour des échantillons de la région de Tehery-Wager Bay, un
domaine gneissique au nord de l’inlet Chesterfield. Des âges de cristallisation des roches ignées de
2707 ± 8 Ma, 2699 ± 11 Ma et 2701 ± 14 Ga ont respectivement été obtenus pour un gneiss tonalitique à bio-
tite-hornblende, une tonalite foliée et une granodiorite foliée. Cinq cristaux de zircon hérité provenant du
gneiss folié ont donné des âges de 2960 à 2906 Ma. Ces trois roches intrusives sont contemporaines des
roches des groupes de Woodburn Lake et de Prince Albert et ne représentent donc pas leur substratum. Un
âge plus récent de 2584 ± 12 Ma a été obtenu pour une granodiorite foliée à hornblende-biotite; il corre-
spond à une période de plutonisme répandu dans la Province de Rae. Des accroissements secondaires de zir-
con d’origine métamorphique provenant de deux échantillons ont donné des âges de 1865 ± 10 Ma et 1863 ±
14 Ma, respectivement; ces âges représenteraient une période de métamorphisme régional qui a précédé les
intrusions granitiques de Hudson (1845-1795 Ma) dérivées de la croûte.

Les âges Sm-Nd de séparation de la croûte (TDM) établis pour douze échantillons varient de 3,08 à 2,53
Ga et indiquent l’existence de croûte mésoarchéenne dans la région. Six des âges TDM se situent dans la
plage de 2,83 à 2,72 Ga, dans laquelle se trouvent également les âges (TDM) d’une bonne partie des roches
de la Province de Churchill occidentale. La majorité des échantillons étaient enrichis en terres rares légères
et appauvris en terres rares lourdes et en niobium, et présentaient des anomalies de Eu/Eu* négatives à
légèrement positives. Deux des échantillons dont les âges TDM étaient respectivement de 2,56 Ga et de 2,53
Ga avaient une composition nettement différente de celle de la population principale, car ils présentent des
anomalies de Eu/Eu* positives et un appauvrissement extrême en terres rares lourdes.



INTRODUCTION

The western Churchill Province (WCP, Fig. 1) is a large,
geologically complex region that witnessed repeated
thermotectonic reworking from at least 2.7 Ga to 1.7 Ga
(Stern and Berman, 2000; Sanborn-Barrie et al., 2001; Carson et
al., 2004; Berman et al., 2005; Baldwin et al., 2006; Berman
et al., in press). Neodymium isotope studies are proving use-
ful in identifying crustal domains of different ages that are
difficult to discern through mapping and U-Pb geochronol-
ogy alone. Previous U-Pb zircon and Sm-Nd studies on
orthogneisses and granitoid intrusions in the western
Churchill Province have identified broad areas of crust with
Neoarchean (ca. 2.7 Ga), late Mesoarchean (ca. 2.8 Ga), and
early Mesoarchean to Paleoarchean (>3.0 Ga) Sm-Nd model
ages. Regional Sm-Nd studies in the WCP north of 60° were
made by Thériault et al. (1994), Dudas et al. (1991), Sandeman
et al. (2004), Cousens (1999), and van Breemen et al. (2005).
These studies, together with more localized data sets and pre-
viously unpublished data, are being compiled in map and
database form by Geological Survey of Canada (GSC) scien-
tists with the aim of: 1) determining the extent of Archean
crustal domains, 2) clarifying tectonic models for the region,
and 3) delineating metallotectonic domains. In this contribu-
tion to the Nd isotopic coverage of the WCP, we present new
U-Pb SHRIMP (Sensitive High-Resolution Ion Micro Probe),
Sm-Nd isotopic, and geochemical data for a selection of igne-
ous rocks from an Archean domain of high-grade gneiss in
Tehery-Wager Bay area, north of Chesterfield Inlet (Fig. 1).
This area between latitudes 64 and 66° and longtitudes 90 and
94°, where little geochronological data and isotopic data are
available, was the subject of a recent Remote Predictive
Mapping project of the GSC (Panagapko et al., 2004), which
produced new maps from remotely sensed and archival data
to update reconnaissance maps created before the advent of
regional aeromagnetic surveys.

GENERAL GEOLOGY

The WCP was divided by Hoffman (1988) into the Rae
and Hearne provinces, separated by the Snowbird Tectonic
Zone (Fig. 1). Both provinces are now being further subdi-
vided, mainly on the basis of mean crustal ages and distinc-
tive tectonothermal events (Skulski et al., 2002; Hanmer et
al., 2004; Pehrsson et al., 2003; MacLachlan et al., 2005a, b;
Davis et al., 2006; Berman et al., in press; van Breemen et al.,
in press).

The Tehery-Wager Bay map area is situated in the Rae
province, just north of the Rae-Hearne boundary along
Chesterfield Inlet (Fig. 1). Most of the Tehery-Wager Bay
area has only been mapped at reconnaissance 1:1 000 000
scale (Operations Baker and Wager: Lord and Wright, 1967;
Heywood, 1967; Heywood and Schau, 1978; Schau, 1983),
although targeted studies were undertaken along the Wager

and Daly Bay shorelines (Gordon, 1988; Henderson et al.,
1991; Jefferson and Schau, 1992). This area is of interest
owing to the presence of a series of granulite massifs along
the northern shoreline of Chesterfield Inlet, which reflect, in
part, rapid exhumation of lower crust at ca. 1.9 Ga (Gordon,
1988; Tella and Annesley, 1988; Sanborn-Barrie, 1994; Mills
et al.,2007). Mesoarchean basement rocks are known to be
present in the southwest corner of the region where Zaleski et
al. (2001) identified 2.87 Ga granodiorite intruding banded
mafic and felsic gneisses of unknown age. This basement
constitutes the substrate to Archean supracrustal rocks of the
Woodburn Lake Group that were deposited between 2.74 Ga
and 2.63 Ga. To the north and east in the Committee Bay Belt,
equivalent supracrustal rocks of the Prince Albert Group
were deposited between 2.73 Ga and 2.69 Ga and widely
intruded by plutons in the 2.61 to 2.58 Ga age range (Skulski
et al., 2002, 2003a, b). At present, the Tehery-Wager Bay
area is understood to consist mainly of strongly deformed,
inferred Archean, granitic gneiss and foliated granitic rocks
at amphibolite and higher metamorphic grade, and local
Paleoproterozoic intrusions. Much of the area is the equiva-
lent of the southeastern domain of the Committee Bay Belt, a
zone dominated by granitic to tonalitic plutonic rocks that
locally engulf supracrustal screens equivalent to the Prince
Albert Group of the central domain (Skulski et al., 2002,
2003a, b). Paragneiss bodies, which are less abundant, are of
both Archean and Proterozoic age (Panagapko et al., 2004).

Early Proterozoic (ca. 1.83 Ga) granite plutonism is rep-
resented by thin, shallowly dipping granitic sheets of the
Hudson suite (van Breemen et al., 2005) that include the Ford
Lake batholith surrounding Wager Bay (LeCheminant et al.,
1987). The latter is related to a northeast-trending array of
Proterozoic granite intrusions extending to the northeast
(Skulski et al., 2002, 2003a). The area is interpreted to be
transected by the 1.89 Ga or younger Chesterfield fault zone
(Panagapko et al., 2004), a broad, northeast-trending zone of
high strain separating high-pressure (7–12 kbar) mixed
ortho- and paragneisses on the southeast from low-pressure
(<5 kbar) metamorphosed equivalents of the Paleoproterozoic
Ketyet River group to the northwest (Berman et al., 2002).
These two metamorphic domains were reworked along the
ca. 1.8 Ga east-west-trending Wager shear zone (Henderson
et al., 1991), which separates the southern metamorphic
domain from the Ford Lake batholith.

SAMPLE DESCRIPTIONS AND
CHEMISTRY

Samples investigated in this study (Appendix I) were
obtained from the archive collections of the Geological
Survey of Canada and were restricted to those of adequate
size, homogeneity, and absence of alteration. Locations are
given in Appendix I and shown in Figure 1. Relatively silicic
samples were selected with potential for having 147Sm/144Nd
significantly different from that of depleted mantle, as these
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yield steep intersections with the mantle evolution curve and
meaningful Nd model ages. Model ages were not calculated
for samples with 147Sm/144Nd > 0.15 as these would be
imprecise. Paragneiss samples were not included in this
study as they give an average age of the source terrain
and, in a limited number of analyses, may not be the best
representatives of local crustal evolution.

Most of the samples were collected during mapping by
Heywood and others (Heywood, 1967); sample N13 was col-
lected during mapping of the Macquoid Lake area (Tella et
al., 2001). These samples come from six regional map units,
selected to cover the range of inferred unit ages. Samples N1
and N7 through N9 constitute gneissic to foliated members of
a widespread biotite granitoid gneiss unit. Samples N2 to N5
are foliated to recrystallized granodiorite, tonalite, and gran-
ite from the dominant regional granodioritic orthogneiss unit.
Sample N6 is a biotite granodiorite from the margin of the
Ford Lake batholith. Sample 10 is a foliated, recrystallized
hornblende-biotite tonalite from a regional tonalite to diorite
gneiss unit. Sample N11 is a recrystallized, mafic-poor, bio-
tite granite. Sample N12, interpreted to be from the oldest unit
based on the reported occurrence of crosscutting mafic dykes
and complex gneissosity, is a foliated biotite augen
granodiorite.

Elemental analyses to aid in the characterization of the
samples were obtained from the GSC laboratories where
XRF (X-ray fluorescence), ICP-ES (inductively coupled
plasma emission spectrometry) and ICP-MS (inductively
coupled plasma mass spectrometry) methods were used
(Table 1). Figure 2 shows the composition of the samples on
a plot of total alkalis versus silica. Figure 3 shows a spider
diagram of the distribution of MORB-normalized (Mean
Ocean Ridge Basalt) trace elements and Figure 4 shows rare
earth element (REE) distributions. As the samples are from
diverse map units, their trace-element chemistry cannot be
interpreted as coherent suites. Most samples, however, have
variable but negative Eu/Eu* anomalies and overall they
show high average REE concentrations, suggesting an
evolved (dominantly granitoid) character for the local crust.
Samples N7 and N13, both with young TDM values
(see below), show positive Eu/Eu* (Europium/Interpolated
Europium) anomalies and strong heavy rare earth element
(HREE) depletion, and may represent melts with garnet-
bearing restites. The profiles for the HREE values for both
samples are concave up. All samples except N13 show sig-
nificant Nb depletion, which would be consistent with a
hypothesis of subduction-related genesis in an arc setting.

U-PB SHRIMP AGES

Ages for zircons from four of the samples studied have
been determined using the U-Pb SHRIMP microbeam
method. These samples are N5, a biotite-hornblende tonalite
to diorite gneiss; N8, a foliated hornblende-biotite monzonite;

N10, a foliated, recrystallized, hornblende-biotite tonalite;
and N12, a foliated granodiorite. Sample N5 was collected
from a location between the Wager shear zone and the
Chesterfield fault zone; samples N10, N12, and N8 were
collected south of the Chesterfield fault zone (Figure 1).

Analytical method

Analytical procedures for U-Pb zircon analyses using the
SHRIMP II at the Geological Survey of Canada followed
those described by Stern (1997), with standards and U-Pb cal-
ibration methods by Stern and Amelin (2003). Zircons were
cast in 2.5 cm diameter epoxy mounts (GSC #318) along with
fragments of the GSC laboratory standard zircon (z6266,
with 206Pb/238U age = 559 Ma). The internal features of the
zircons were imaged using an electron microscope in back-
scattered electron (BSE) mode. Analyses were conducted
using a 16O- primary beam. An approximately 20 µm diame-
ter spot size was used for analysis, with a current beam cur-
rent of approximately 3.5 nA. The 1σ external errors of Pb/U
ratios incorporate a ±1.0% error in the standard calibration.
Isoplot version 3.00 (Ludwig, 2003) was used to generate
concordia plots and calculate weighted means. U-Pb analyti-
cal data are presented in Table 2 and displayed on concordia
plots (Fig. 5).

Interpretation of results

Zircons from the biotite-hornblende gneiss sample N5
consist mostly of clear, rounded, stubby prisms, although
some are round to oval in outline. Zoning is vague and cores
are not clearly distinguishable from rims. Twelve U-Pb anal-
yses were strongly clustered on the concordia, whereas
three others were discordant and corresponded to younger
ages (Fig. 5a). A regression analysis of all the data points
yielded upper and lower intercept ages of 2742 ± 31 Ma and
1792 ± 320 Ma, respectively, with a mean square of
weighted deviates (MSWD) of 1.04 and probability of fit
(POF) of 0.40. These upper and lower intercept ages were
interpreted in terms of a Neoarchean igneous precursor and
Paleoproterozoic U-Pb disturbance. The upper intercept age
was not considered reliable because the analytical uncertain-
ties in SHRIMP analyses may mask recent Pb loss. A better
estimate was obtained from the 207Pb/206Pb ages, excluding
the youngest three that clearly showed Paleoproterozoic
disturbance. Their weighted mean is 2707 ± 8 Ma corre-
sponding to a MSWD of 0.97 and a POF of 0.48. Th/U ratios
ranging from 0.3 to 0.8 are in the range of zircon from igneous
rocks.

Zircons from foliated hornblende-biotite monzonite, N8,
are subhedral prismatic with rounded outlines. Igneous zon-
ing is well developed. There are also some unzoned rims and
ovoid unzoned zircons. Rounding of the prisms is the result
of metamorphic overgrowths as well corrosion of older igne-
ous zircon. Nine concordant analyses from unzoned rims and
unzoned ovoid zircon (Fig. 5b) yielded a weighted mean
207Pb/206Pb age of 1865 ± 10 Ma with a MSWD of 1.4 and a
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Figure 2. Total alkalis-silica diagram (Le Bas et al., 1986) for all samples in this study.

Figure 3. Rare earth elements normalized to chondrites (normalization after Wheatley and Rock, 1988).

Figure 4. MORB-normalized REE (normalization after Wheatley and Rock, 1988).
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POF of 0.19. These zircons have low Th/U ratios of 0.004 to
0.007 that are characteristic of zircon grown during amphibo-
lite-facies metamorphic conditions (Williams and Cleasson,
1987; Rubatto, 2002). The older analyses, by contrast, had
Th/U ratios ranging from 0.04 to 0.64. The difference reflects
low Th in the metamorphic zircons as zircons of both ages
have variable U concentrations that are moderate to high. The
1865 ± 10 Ma age is interpreted as dating a metamorphic
event. The remaining analyses showed a large spread with
207Pb/206Pb ages ranging from 2600 Ma 2338 Ma. A regres-
sion analysis of these data points, excluding the two reversely
discordant analyses, yielded upper and lower intercept ages
of 2594 ± 32 Ma and 1779 ± 200 Ma, respectively, with
MSWD of 0.95 and POF of 0.48. The data distribution is,
therefore, interpreted in terms of an Archean crystallization
age with U-Pb systems disturbed during Paleoproterozoic
metamorphism. The age is calculated from the four oldest

analyses, which yielded a weighed average age of 2584 ± 12 Ma.
This granodiorite pluton could, therefore be part of the ca.
2.6 Ga Snow Island suite, a regionally developed diorite-
to-leucogranite suite that is widespread throughout the Rae
domain (LeCheminant and Roddick, 1991; Peterson and
Born, 1994; Davis et al., 2000).

Zircons from the foliated, recrystallized, hornblende-biotite
tonalite, N10, consist of rounded prisms that are well zoned to
unzoned in an irregular distribution that suggests recrystal-
lization of originally igneous zircon. One 6.4 per cent discor-
dant analysis yields a 207Pb/206Pb age of 1998 ± 30 Ma. This
spot analysis corresponded to a Th/U ratio of 0.44, which was
within the 0.24 to 0.86 Th/U range for all spot analyses in this
sample. The remaining analysis results were spread along a
discordia trend (Fig. 5c) that fit a regression line with upper
and lower intercept ages of 2733 ± 33 Ma and 1792 ± 160 Ma,
with a MSWD of 0.61 and POF of 0.82. These intercept
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ages were interpreted in terms of a Neoarchean igneous
precursor with U-Pb zircon systems that were disturbed
during the Paleoproterozoic, probably as a result of incipient
recrystallization. The upper intercept age is not precise
because of the near-parallel orientation of the discordia and
the concordia. It may also be biased towards an older age if
the oldest analyses are discordant due to recent Pb loss.
Assuming that the tightly clustered five oldest analyses were
not significantly affected by Paleoproterozoic disturbance,
the best estimate of igneous age is the weighted mean
207Pb/206Pb age of 2699 ± 11 Ma, with a MSWD of 0.63 and
POF of 0.64.

Zircons from foliated granodiorite, N12, range from
rounded subhedral to equidimensional forms. Zoning is gen-
erally poorly developed. Unzoned rims are distinguishable in
a number of cases. Analyses show a three-fold distribution
on a concordia plot (Fig. 5d). The youngest cluster of 6
concordant analyses, from unzoned, ovoid grains and rims,
yielded a weighted mean 207Pb/206Pb age of 1863 ± 14 Ma
with a MSWD of 0.47 and POF of 0.80. This age is inter-
preted in terms of metamorphic zircon growth on the basis of
the lack of zoning and isometric morphology. Also, Th/U
ratios for these analyses range from 0.02 to 1.11 (Table 2).
While metamorphic zircon can have a wide range of Th/U
rations, with high values documented in zircon grown in a
granulite-facies environment (Vavra, 1999), low values are
only found in metamorphic zircon and are, therefore, diag-
nostic of a metamorphic growth environment. The oldest
cluster of 5 analyses yields a range of 207Pb/206Pb ages from
2960 Ma to 2906 Ma. These ages are interpreted in terms of
inherited zircon. This zircon is not, however, distinguishable
from the main igneous zircon population. The age of igneous
crystallization is calculated from a cluster of six concordant
analyses with a weighted mean 207Pb/206Pb age of 2701 ± 14 Ma,
corresponding to a MSWD of 2.0 and POF of 0.07. A some-
what older analysis of 2774 Ma is also attributed to inheri-
tance, while younger analyses with 207Pb/206Pb ages of 2681
Ma to 2454 Ma are attributed to Pb loss during Paleoproterozoic
metamorphism.

Sm-Nd ISOTOPES

Analytical procedure

The powdered rock samples were spiked with mixed
148Nd-149Sm tracers, and digested in HF+HNO3 mixture in
Savillex™ PFA Teflon® at 120°C. Evaporated samples were
treated with concentrated HCl and HNO3 to break down fluo-
rides. REE fractions (including Sm and Nd) were separated
using cation-exchange chromatography on columns contain-
ing 0.5 ml of AG50x12W resin and 4M HCl as eluant. Sm and
Nd were subsequently separated using 0.5 ml columns filled
with Eichrom Ln-Spec REE-specific resin, and 0.23-0.50M

HNO3 as an eluant. Procedural blanks were below 0.005 ng
for column chemistry, and the dissolution blanks were below
0.02 ng.

Isotopic analyses were done using a Nu Plasma™
multicollector ICP-MS. Nd and Sm solutions were measured
directly without additional chemical conversions on a fixed
array of Faraday collectors in static multicollector mode. The
isotopic ratios were corrected for spike contribution and mass
discrimination by numeric solution of the isotope dilution
equations with exponential normalization. Monitoring the
uniformity of four non-radiogenic isotopic ratios performed
quality control. The 143Nd/144Nd ratios in the samples were
reported relative to 143Nd/144Nd=0.51186 in the La Jolla
standard. The correction was applied using average measured
143Nd/144Nd in the La Jolla standard of 0.511827±0.000022
(2 SD), measured during the course of this study. Five
aliquots of dissolved standard BCR-1, spiked after
dissolution, yielded 147Sm/144Nd=0.13666±0.00008 and
143Nd/144Nd= 0.512643±0.000026 (2 SD), also corrected for
the La Jolla standard value. Two sigma uncertainties for the
εNd(T) values were around +/-0.5.

Results and interpretation

Sm-Nd isotopic data are given in Table 3 and Nd evolu-
tion lines for individual samples in Figure 6, which also
shows depleted mantle growth curves according to the mod-
els of DePaolo (1981), Goldstein et al. (1984) and Nägler and
Kramers (1998). In this paper the authors refer to the depleted
mantle ages modelled after DePaolo (1981), which are typi-
cally 100 million years younger than model ages based on
Goldstein et al. (1984), as can be seen from the intersections
on Figure 6. Sample N2, although granodioritic in composi-
tion, has a 147Sm/143Nd >0.17 and an unrealistic TDM of 5.2
Ga and is, therefore, not plotted in Figure 6.

The εNd of the samples dated at 2.7 Ga are +1.5 (N5), +1.3
(N10), and -2.9 (N12); the sample dated at 2.6 Ga (N8) has
εNd = +0.6 (N8). Only one of these (N12) shows a significant
older crustal component with a TDM of 3.08 Ga. Sample N1
has a similarly old TDM of 3.08 Ga while sample N4 has a
slightly younger TDM of 2.92 Ga. A single Sm-Nd analysis
from the Ford Lake suite reported by Dudas et al. (1991) is
also indicative of Mesoarchean crust in the area. The major-
ity of the samples from this study have TDM ages between
2.83 Ga and 2.72 Ga with an average of 2.88 Ga. This
crust-mantle separation age is close to the age of known
Mesoarchean basement immediately to the southwest
(Zaleski et al., 2001).

Three samples have significantly younger TDM ages of
2.56 Ga (N7), 2.53 Ga (N6) and 2.53 Ga (N13). Sample N6
from the margin of the Ford Lake Batholith has the greatest
LREE enrichment and appears chemically to be the most
evolved of the samples analyzed. It may be part of the
Proterozoic Hudson granite suite. As pointed out above, sam-
ples N7 and N13 both have distinctive chemistry with
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positive Eu/Eu* anomalies, less abundant LREE, and strong
HREE depletion and may represent plutons of the ca. 2.60 Ga
Snow Island suite. Sample N8, with a U-Pb age of 2584 ± 12 Ma
has, however, trace element and REE abundances similar to
the main group of samples.

DISCUSSION

The oldest U-Pb age, 2707 ± 8 Ma, was obtained from a
biotite-hornblende tonalitic gneiss (N5), while ages of 2700
were obtained from a foliated, recrystallized, hornblende-
biotite tonalite (N10) and a foliated granodiorite (N12). The
latter sample also yielded five Mesoarchean inherited ages
from 2960 Ma to 2906 Ma. These Neoarchean emplacement
ages are within the range of ages for the Woodburn Lake and
Prince Albert groups. Neoarchean volcanism and associated
plutonism of this age are widespread in both the Hearne and
Rae provinces (Skulski et al. 2003b; Davis and Zaleski,
2004). None of the units analyzed, therefore, constitute
basement to the regional supracrustal assemblages. A fourth
sample of foliated biotite-hornblende monzonite (N8) has a
significantly younger U-Pb age of 2584 ± 12 Ma, which sug-
gests that this sample is from the 2.62 to 2.58 Ga Snow Island
plutonic suite of the Rae Province and Chesterfield domain.

Strong evidence for the existence of Mesoarchean crust
comes from samples N12, N1, and N4, which have TDM ages
of 3.08 Ga, 3.08 Ga, and 2.92 Ga. Such older Nd isotopic sig-
natures are widespread in both the Rae and Hearne provinces,
although they are absent in the Central Hearne domain, and
mostly absent in the Northwestern Hearne domain. Six of the
TDM ages are in the range 2.83 to 2.72 Ga, which is a common
Nd model age throughout the western Churchill Province.
Silica concentrations for these rocks show the greatest varia-
tion, from 55 % to 70 %. Concentrations for the remaining
rocks are close to 70 %. There is no apparent correlation
between TDM ages and silica content and, therefore, no indi-
cation of two component mixing. The majority of the sam-
ples are chemically evolved featuring LREE enrichment,
HREE depletion, and with negative Eu/Eu* to slightly posi-
tive (N12) anomalies. They are also characterized by Nb
depletion. Our preferred interpretation is that the U-Pb and
Sm-Nd data indicate a major crust-forming event at ca. 2.7 Ga,
but building on a substrate or fragments of Mesoarchean
crust, for which there is abundant evidence in both Nd TDM
and U-Pb zircon ages (this work; Zaleski, 2001; Skulski et al.,
2003b). The depleted Nd signature may reflect arc mag-
matism at 2.7 Ga, but it is possible that this is also inherited
from evolved granitoid components of older crust, as is com-
monly noted in the Proterozoic Hudson suite of the western
Churchill Province (van Breemen et al., 2005).

Two samples with late Neoarchean TDM ages, N7 and
N13, have compositions that differ markedly from the main
population in having positive Eu/Eu* anomalies and extreme
HREE depletion. The profile for the HREE (heavy rare earth
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elements) values for both samples are concave up. These
rocks likely formed through a cumulative process, which may
have affected Sm/Nd ratios rendering their TDM ages suspect.
Sample N13 is the only sample analyzed that does not show
Nb depletion. It was collected from the area around the
Chesterfield Inlet where the Hudson granites yielded late
Archean TDM ages (van Breemen et al., 2005). Sample N6
also has a late Neoarchean TDM of 2.53 Ga but it has the most
evolved composition of this study, with strong LREE enrich-
ment, negative Eu/Eu* anomaly, and Nb depletion. As this
sample comes from the margin of the 1825 Ma Forde Lake
Batholith, it is likely to belong to the Hudson granite suite.

Samples N8 and N12 have metamorphic zircon over-
growths dated at 1865 ± 10 Ma and 1863 ± 14 Ma, and these
are the first metamorphic ages in the Tehery-Wager Bay area.
Amphibolite-facies metamorphism at this time was wide-
spread in the Rae Province of the Western Churchill Province
and preceded emplacement of plutons of the 1845 to 1795 Ma
Hudson granite suite, which are generally interpreted as
crustal melts generated by regional metamorphism (Peterson
and van Breemen, 1999; Peterson et al., 2002; van Breemen et
al., 2005).
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