
U-Pb ages of Archean basement and 
Paleoproterozoic plutonic rocks, southern 
Cumberland Peninsula, eastern Baffin Island, 
Nunavut

N.M. Rayner, M. Sanborn-Barrie, M.D. Young, and J.B. Whalen

Geological Survey of Canada

Current Research 2012-8

2012





Geological Survey of Canada

Current Research 2012-8

N.M. Rayner, M. Sanborn-Barrie, M.D. Young, and J.B. Whalen

2012

U-Pb ages of Archean basement and 
Paleoproterozoic plutonic rocks, southern 
Cumberland Peninsula, eastern Baffin Island, 
Nunavut



©Her Majesty the Queen in Right of Canada 2012

ISSN 1701-4387
Catalogue No. M44-2012/8E-PDF
ISBN 978-1-100-20684-4
doi:10.4095/291401

A copy of this publication is also available for reference in depository
libraries across Canada through access to the Depository Services Program’s
Web site at http://dsp-psd.pwgsc.gc.ca

This publication is available for free download through GEOSCAN
http://geoscan.ess.nrcan.gc.ca

Toll-free (Canada and U.S.A.): 1-888-252-4301

Recommended citation
Rayner, N.M., Sanborn-Barrie, M., Young, M.D., and Whalen, J.B., 2012. U-Pb ages of Archean base-

ment and Paleoproterozoic plutonic rocks, southern Cumberland Peninsula, eastern Baffin Island, 
Nunavut; Geological Survey of Canada, Current Research 2012-8, 24 p. doi: 10.4095/291401

Critical review 
N. Wodicka

Authors
N.M. Rayner (Nicole.Rayner@NRCan-RNCan.gc.ca)
M. Sanborn-Barrie (Mary.Sanborn-Barrie@NRCan-RNCan.gc.ca)
J.B. Whalen (Joe.Whalen@NRCan-RNCan.gc.ca)
Geological Survey of Canada
601 Booth Street
Ottawa, Ontario 
K1A 0E8

M.D. Young (MDYoung@Dal.ca)
Department of Earth Sciences
Dalhousie University
1459 Oxford Street
P.O. Box 15 000
Halifax, Nova Scotia 
B3H 4R2

Correction date:

All requests for permission to reproduce this work, in whole or in part, for 
purposes of commercial use, resale, or redistribution shall be addressed 
to: Earth Sciences Sector Copyright Information Officer, Room  
650, 615 Booth Street, Ottawa, Ontario K1A 0E9. 
E-mail: ESSCopyright@NRCan.gc.ca

http://geoscan.ess.nrcan.gc.ca


1Current Research 2012-8 N.M. Rayner et al.

U-Pb ages of Archean basement and 
Paleoproterozoic plutonic rocks, southern 
Cumberland Peninsula, eastern Baffin Island, 
Nunavut

N.M. Rayner, M. Sanborn-Barrie, M.D. Young, and J.B. Whalen

Rayner, N.M., Sanborn-Barrie, M., Young, M.D., and Whalen, J.B., 2012. U-Pb ages of Archean basement 
and Paleoproterozoic plutonic rocks, southern Cumberland Peninsula, eastern Baffin Island, Nunavut; 
Geological Survey of Canada, Current Research 2012-8, 24 p. doi: 10.4095/291401

Abstract: Recent mapping coupled with geochronological and isotopic studies on the southern half of 
Cumberland Peninsula, Baffin Island, have identified and characterized four distinct plutonic suites. An 
extensive plutonic gneiss complex yields ages of 2991 ± 4 Ma, 2938 ± 4 Ma, and 2782 ± 4 Ma, whereas 
a second group of discrete plutons yields solely Neoarchean ages of 2772 ± 6 Ma, 2759 ± 3 Ma, and 
2700 ± 4 Ma. These Archean rocks form the structural basement to a cover sequence, the Hoare Bay 
Group, both of which are cut by a charnockite-granodiorite-diorite suite with ages of 1894 ± 5 Ma and 
1889 ± 3 Ma, informally designated the Qikiqtarjuaq plutonic suite. Mylonitic, high-K intrusive sheets, 
interpreted to have been emplaced syntectonically during regional deformation, yield ages of 1882 ± 13 Ma 
and 1873 ± 16 Ma.

Résumé : De récents travaux cartographiques dans la moitié sud de la péninsule Cumberland, sur l’île 
de Baffin, combinés à des études géochronologiques et isotopiques, ont permis d’identifier et de carac-
tériser quatre suites plutoniques distinctes. Des datations effectuées sur un vaste complexe gneissique 
d’origine plutonique ont fourni des âges de 2991 ± 4 Ma, 2938 ± 4 Ma et 2782 ± 4 Ma, alors qu’un second 
groupe de plutons distincts a livré uniquement des âges néoarchéens, soit 2772 ± 6 Ma, 2759 ± 3 Ma et 
2700 ± 4 Ma. Ces roches archéennes forment le socle structural d’une séquence de couverture, le Groupe 
de Hoare Bay; ces deux entités sont recoupées par une suite de charnockite-granodiorite-diorite, appelée 
de façon informelle suite plutonique de Qikiqtarjuaq, qui a livré des âges de 1894 ± 5 et 1889 ± 3 Ma. Des 
feuillets mylonitiques intrusifs à haute teneur en potassium, dont la mise en place syntectonique aurait eu 
lieu pendant la déformation régionale, ont donné des âges de 1882 ± 13 Ma et 1873 ± 16 Ma.
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INTRODUCTION

Framework geoscience mapping of Cumberland 
Peninsula, eastern Baffin Island, was undertaken during the 
summers of 2009 and 2010 as part of NRCan’s Geomapping 
for Energy and Minerals (GEM) initiative. Prior to this, sig-
nificant geoscience knowledge gaps existed due to limited 
and outdated mapping, as well as scant isotopic information. 
New maps (Sanborn-Barrie et al., 2011a, b, c), in conjunc-
tion with the geochronological results presented here, have 
resulted in a vastly improved understanding of the lithologi-
cal associations, crustal architecture, and mineral potential 
of this part of the eastern Canadian Arctic.

It is now recognized that variably foliated to gneissic 
plutonic rocks underlie about 60% of Cumberland Peninsula 
and dominate its southern part (Fig. 1). Narrow strands of 
Archean supracrustal rocks including semipelite, amphibo-
lite, rare pillowed volcanic rocks, and porphyry form a 
minor, yet significant lithological component in the south. 
Supracrustal rocks of a Paleoproterozoic cover sequence, the 
Hoare Bay Group, form a coherent succession of clastic and 
chemical metasedimentary rocks across the central part of 
the peninsula (Fig. 1). Where the basement-cover contact is 
exposed, strongly deformed metasedimentary rocks, devoid 
of primary depositional features, are in contact with concor-
dant plutonic mylonite gneiss. Both the basement complex 
and cover sequence are cut by foliated, locally K-feldspar 
porphyritic granodiorite±charnockite±quartz dioritic plu-
tons. Fabrics and structures in the basement complex provide 
evidence of two regionally developed penetrative deforma-
tion events, the youngest of which is also recorded in the 
cover sequence.

This report focuses on the geochronology and geologi-
cal significance of plutonic rocks of southern Cumberland 
Peninsula.

ANALYTICAL METHODS

Sample preparation and SHRIMP analytical procedures 
followed those described by Stern (1997), with standards 
and U-Pb calibration methods following Stern and Amelin 
(2003). The internal features of the zircon grains (such 
as zoning, structures, alteration, etc.) were characterized 
in back-scattered electron mode utilizing a Zeiss Evo 50 
scanning electron microscope. Footnotes supplied on the 
accompanying data table (Table 1) highlight analytical 
details for each session. Off-line data processing was accom-
plished using SQUID2. Common Pb correction utilized the 
Pb composition of the surface blank (Stern, 1997). Data 
from some sessions required a mass fractionation correction 
to the Pb-isotope data, the magnitude of which was deter-
mined from the measurement of secondary standard z1242 
(accepted 207Pb/206Pb age = 2681 Ma, B. Davis, pers. comm. 
(2010)). See footnote to Table 1 for details on the mass 

fractionation correction. Isoplot v. 3.00 (Ludwig, 2003) was 
used to generate concordia plots and to calculate weighted 
means. The error ellipses on the concordia diagrams and the 
weighted mean errors are reported at 2σ.

TARGETED SAMPLES

The predominant lithology exposed throughout the 
southern part of the map area is strongly foliated to gneissic 
tonalite to granodiorite in which gneissic banding is typi-
cally attributed to high strain and concordant felsic injections 
(Fig. 2a). Three samples (09SRB-B76A, 09SRB-M106A, 
09SRB-M100A) were collected to constrain the age of the 
gneiss complex, and one of these (09SRB-M100A) dis-
played an intrusive relationship to metasedimentary rocks, 
thereby also providing a minimum age for supracrustal 
panels exposed across the southern part of the peninsula. 
This region also exposes homogeneous, variably foliated, 
aeromagnetically delineated plutons, sampled at three 
localities (10SRB-M197, 09SRB-D042A, 09SRB-D040B). 
Plutonic rocks that cut the Hoare Bay Group (Jackson, 
1971; St-Onge et al., 2006) form a 200 km long plutonic 
belt, exposed between Pangnirtung and Qikiqtarjuaq 
(Fig. 1). Two samples (07SAB-002, 09SRB-M109A) 
were targeted to constrain the timing of this plutonic belt 
and test whether it represents part of the 1.865–1.845 Ga  
Cumberland Batholith (Whalen et al., 2010). Lastly, 
mylonitic sheets proximal to the contact between the plu-
tonic gneiss complex and the Hoare Bay Group were dated 
at two localities (09SRB-D010C, 09SRB-M145) to deter-
mine the timing of magmatism and deformation near the 
apparent basement-cover contact.

RESULTS

09SRB-B076A (GSC lab number z9971)

In order to constrain the age of the oldest component of 
the gneiss complex, a relatively homogenous tonalitic layer 
from a grey tonalite to granodiorite banded gneiss was col-
lected (Fig. 2a). It yielded elongate prismatic, colourless to 
pale yellow zircon with few inclusions, but significant frac-
turing. Back-scattered electron imaging of the zircon grains 
reveals faint, 10–20 µm zoning in their inner regions and 
occasionally finer scale (sub-micrometre), parallel zon-
ing toward the grain edge. Twenty-four SHRIMP analyses 
were carried out on 22 individual zircon grains yielding ages 
ranging from 3005–2884 Ma (Fig. 2b). The sixteen oldest 
analyses form a single population with a weighted mean 
207Pb/206Pb age of 2991 ± 4 Ma, interpreted as the time of 
crystallization. The remaining eight analyses scatter sporadi-
cally to younger ages, with no age predominating. One of 
these younger analyses is a duplicate analysis of a grain that 
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Figure 1. Simplified geological map of Cumberland Peninsula (after Sanborn-Barrie et al., 2011a, 
b, c). Abbreviated sample names shown; complete names are found in text and table.
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yielded an age within the older population. This nonrepro-
ducibility, both within and between grains, suggests that 
incomplete lead loss is the likely cause of the younger results.

09SRB-M106A (z10464)

The Canyon Wash locality is a spectacular glacial melt-
water–washed exposure of plutonic rocks cut by a network 
of deformed sills and undeformed dykes (Fig. 3a) on central 
Cumberland Peninsula (Fig. 1). A sample of fine-grained, 
equigranular, biotite granodiorite was collected from com-
positionally-banded and -sheeted straight mylonite gneiss 
(Fig. 3b). Abundant, large, stubby prismatic zircon was 
recovered. Most grains are clear, colourless and faintly 
zoned in back-scattered electron images. Rare grains exhibit 
pale brown tips or overgrowths, which in back-scattered 
electron images show an enhanced response consistent 
with higher U content. Thirty-seven analyses were carried 
out on 28 separate zircon grains (Fig. 3c). Analyses of the 
clear, colourless zoned zircon yields dates ranging from  

2954 Ma to 2891 Ma. These dates are clustered toward the 
older values, a pattern consistent with incomplete lead loss. 
The weighted mean 207Pb/206Pb age of the oldest 15 analyses, 
which includes replicates on single grains, is 2938 ± 4 Ma  
and is considered the best estimate for the age of crystal-
lization of the granodiorite. Analyses of the high U rims 
range from 2738 Ma to 2430 Ma, and do not form a distinct 
grouping. This variability in the data does not allow timing 
constraints on the thermal and/or fluid event(s) responsible 
for these overgrowths, except to constrain the latest event to 
sometime after 2.43 Ga.

09SRB-M100A (z9979)

Throughout the southern part of the map sheet, the rela-
tionship between the dominant tonalite-granodiorite and the 
thin panels of metasedimentary rock is highly tectonized. 
Primary contacts such as unconformities or intrusive con-
tacts are rare. An outcrop north of Kumlien Fiord (Fig. 1) is 
one such example where there is a demonstrable intrusive 
relationship by virtue of exposed contacts between mon-
zogranite and a panel of garnet-biotite semipelite and the 
presence of garnet in monzogranite at the contact (Fig. 4a). 
The recovered zircon grains are characterized by faint 
concentric zoning in back-scattered electron images. Rare 
grains have thin, high U (bright in back-scattered electron 
images), unzoned rims. Twenty-six analyses were carried 
out on twenty-three separate zircon grains (Fig. 4b). The 
dominant zircon population is centred at ca. 2780 Ma, with 
several analyses both older and younger. The weighted 
mean 207Pb/206Pb age of 13 analyses is 2782 ± 4 Ma and is 
interpreted as the crystallization age. Older single phase zir-
con crystals and rare cores dated at 2.80 Ga, 2.87 Ga, and 
2.89 Ga are interpreted as inherited. Analysis of high U 
rims yield concordant, but not reproducible results between 
2.7 Ga and 2.46 Ga. The timing of growth and geological 
significance of these rims is not clear; however, they imply a 
recrystallization event sometime after 2.46 Ga. Intermediate 
ages between 2.76 Ga to 2.7 Ga, not included in the cal-
culation of the weighted mean crystallization age, are 
interpreted to represent lead loss from the igneous popula-
tion. This monzogranite provides evidence for an Archean  
sedimentary package older than 2.78 Ga.

10SRB-M197A (z10462)

A sample of medium-grained, equigranular, moderately 
foliated, light grey biotite monzogranite (Fig. 5a) was col-
lected from a discrete, aeromagnetically defined pluton 
south of Kumlien Fiord (Fig. 1; see also Sanborn-Barrie 
(2011a, Fig. 2)). Abundant pale brown, prismatic zircon 
was recovered. Back-scattered electron imaging reveals 
concentric zoning and rare overgrowths. In some instances, 
overgrowths are perfectly concordant with the zoning in the 
‘core’ and may simply reflect changing magma composi-
tions. SHRIMP analysis of thirty-one zircon grains yield 

Figure 2. a) Sample 09SRB-B076A taken from the brown-
weathering layer at roughly knee-level of the geologist (height 
of geologist approximately 173 cm). 2012-054. b) Concordia 
diagram of SHRIMP U-Pb results. Analyses excluded from the 
calculation of the weighted mean are shown by dashed ellipses.
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ages ranging from 2881 Ma to 2640 Ma (Fig. 5b). Two 
primary groupings appear in these data, one centred at ca. 
2.78 Ga and a second at 2.76 Ga (Fig. 5c). There is no clear 
morphological or chemical distinction between the two 
groups; however, as the oldest rim yields an age of 2768 Ma, 
the authors consider that it defines the upper age limit of the 
younger group. The weighted mean 207Pb/206Pb age of thirteen 
analyses between 2768 Ma and 2752 Ma is 2759 ± 3 Ma and 
is interpreted as the crystallization age of the monzogranite. 

The 2.88–2.77 Ga zircon grains are interpreted as inherited. 
The dominant 2.78 Ga inherited age is similar to the inter-
preted crystallization age of 09SRB-M100A, the host into 
which this discrete pluton was emplaced. Xenoliths of tonal-
ite gneiss are observed at the margin of the pluton. Younger, 
nonreproducible dates between 2743 Ma and 2640 Ma, 
including the analysis of a number of rims, are interpreted 
to represent Pb loss from either of these older populations.

Figure 3. a) Overview photo of Canyon Wash locality where the Archean 
gneiss complex is cut by a network of undeformed pegmatite dykes. 
Height of people approximately 173 cm. 2012-045. b) Sample 09SRB-
M106A was collected from the relatively homogeneous layer against 
which the hammer (45 cm) is resting. 2012-048. c) Concordia diagram 
of SHRIMP U-Pb results. Analyses from low U zircon cores are shown in 
grey, those excluded from the calculation of the weighted mean are out-
lined by dashed ellipses. White ellipses represent analyses from zircon 
overgrowths.
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Figure 4. a) Sampling locality of 09SRB-M100A with mon-
zogranite in the middle ground intruding into psammite 
(foreground). Dashed red line indicates approximate intrusive 
contact. Hammer (45 cm) for scale. 2012-057. b) Concordia 
diagram of SHRIMP U-Pb results. Dark grey ellipses represent 
inherited zircon, light grey ellipses are interpreted as igneous, 
with the analyses excluded from the calculation of the weighted 
mean outlined by dashed ellipses. White ellipses illustrate the 
results from rims.

Figure 5. a) Photograph of monzogranite 09SRB-M197A. 
Hammer (30 cm) for scale. 2012-051. b) Concordia diagram of 
SHRIMP U-Pb results. Dark grey ellipses represent inherited 
zircon, light grey ellipses are interpreted as igneous, with the 
analyses excluded from the calculation of the weighted mean 
outlined by dashed ellipses. c) Probability density diagram  
illustrating distribution of zircon ages.
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09SRB-D042A (z9974)

The Exaluin stock is a composite pluton exposed on the 
southeast coast of Cumberland Peninsula (Fig. 1), character-
ized by a magnetic high (see Sanborn-Barrie (2011c, Fig. 2)). 
It comprises brown-weathering, orthopyroxene- and magne-
tite-bearing, K-feldspar megacrystic monzogranite (Fig. 6a), 
typically exposed as inclusions within a pink-weathering, 
equigranular granite (Fig. 7a). Both phases contain a single, 
variably oriented, moderately developed foliation. Sample 
09SRB-D042A, from the brown-weathering, charnockitic 

phase, yielded prismatic and well faceted to equant zircon. 
Careful examination of zoning patterns in back-scattered 
electron images allows discrimination of two zircon groups: 
a predominant group of faint concentric- to straight-zoned 
zircon, both as single phase grains and cores, and a second 
group of unzoned rims or tips. Forty-two analyses, car-
ried out on 34 separate grains, yielded ages ranging from 
2818 Ma to 2689 Ma. The weighted mean 207Pb/206Pb age 
of the 16 oldest zoned grains and cores is 2772 ± 6 Ma and 
is interpreted as the crystallization age of the charnockite. 

Figure 6. a) Brown-weathering, K-feldspar megacrystic granite 09SRB-
D042A. Hammer (30 cm) for scale. 2012-050. b) Detail of megacrystic 
texture. 2012-053. c) Concordia diagram of SHRIMP U-Pb results. Light 
grey ellipses are interpreted as igneous, those excluded from the calcula-
tion of the weighted mean are outlined by dashed ellipses. White ellipses 
represent analyses from unzoned rims used to calculate the weighted 
mean age of the overprint.
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Eight analyses of unzoned overgrowths yield a weighted 
mean 207Pb/206Pb age of 2703 ± 7 Ma. This overprint may 
be related to the emplacement of the equigranular granite 
that hosts the charnockitic enclaves. Some analyses of zoned 
zircon drift toward these younger ages, but do not form a 
distinct group. These are interpreted to have lost variable 
amounts of Pb during the overprinting event.

09SRB-D040B (z9973)

Pink-weathering equigranular monzogranite forms the 
dominant, younger phase of the Exaluin stock (Fig. 7a). 
A representative sample yielded abundant pale brown, 
prismatic zircon grains along with fewer clear, colourless 
crystals, occasionally preserved as cores. Archean ages were 

derived from all 45 analyses of 35 different zircon grains 
(Fig. 7b). A distinct group composed of 12 analyses of high 
U, unzoned zircon yield a weighted mean 207Pb/206Pb age of 
2700 ± 4 Ma, which is interpreted as the crystallization age 
of this equigranular monzogranite. Other chemically and 
morphologically similar grains skew to slightly younger 
ages (Fig. 7b, inset), attributed to Pb loss. Colourless, low 
U cores and single-phase zoned zircon yield an indistinct 
swath of ages broadly 2.78–2.72 Ga, with rare Mesoarchean 
zircon. These are interpreted as an inherited component that 
is consistent with the crystallization age of the charnockitic 
phase into which this monzogranite was emplaced.

07SAB-002 (z10151)

A sample of biotite-hornblende-magnetite±ortho-
pyroxene monzogranite was collected from the eastern 
shore of Pangnirtung Fiord on Aulatsivik Point (Fig. 1), a 
locality thought to expose the eastern margin of the 1.865–
1.845 Ga Cumberland Batholith (Whalen et al., 2010). This 
brown-weathering rock is strongly foliated (Fig. 8a, b) and 
inferred to have reached granulite facies. Zircon recovered 
from this monzogranite is colourless to medium brown, 
and is characterized by numerous inclusions and fractures 
(Fig. 8c inset). In plane light some grains appear to have 
light brown overgrowths. In back-scattered electron images, 
these grains are composed of single-phase, oscillatory zoned 
zircon or zoned zircon cores with unzoned back-scattered 
electron bright, high-uranium rims. There is extensive 
age and compositional (Th/U) overlap between the low-
uranium cores and the high-uranium rims, with the cores 
only slightly older. The weighted mean 207Pb/206Pb age of the 
oldest 15 analyses (excluding the oldest analysis interpreted 
as inherited) yields an age of 1894 ± 5 Ma. An additional 
seven analyses of the same morphology yields ages as 
young at 1847 Ma. Nine analyses of high-uranium rims 
give ages that range from 1886–1844 Ma, although most are 
younger than 1860 Ma. The weighted mean 207Pb/206Pb age 
of the six youngest rim analyses is 1852 ± 8 Ma. On the 
basis of core-rim relationships and differences in zoning, the 
authors interpret these results to indicate crystallization of 
the monzogranite at 1894 ± 5 Ma, followed by 1852 ± 8 Ma 
high-grade metamorphism. Anomalously young ages from 
cores and anomalously old ages from rims are likely the 
result of lead loss and/or incomplete recrystallization during 
metamorphism, respectively.

09SRB-M109A (z10150)

Medium-grained, weakly foliated, biotite-hornblende-
garnet monzogranite was collected from a dramatic 
flat-topped tower (Fig. 9a) located southeast of the bound-
ary of Auyuittuq National Park (Fig. 1). This sample, with 
its diagnostic clusters of deep-red garnet (Fig. 9a inset), is 
representative of the noncharnockitic component of this 
extensive plutonic belt. Large, fractured, prismatic zircon 

Figure 7. a) Photograph of the equigranular monzogranite 
09SRB-D040B. 2012-055. b) Concordia diagram of SHRIMP 
U-Pb results. Light grey ellipses represent analyses of high-ura-
nium, unzoned zircon that are used to calculate the weighted 
mean crystallization age. Dashed ellipses represent analyses 
that are excluded from the calculation. Dark grey ellipses are 
interpreted as inherited results. Inset probability density diagram 
illustrates the dominant 2.7 Ga population with skewness to older 
(inherited) ages.
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has irregular outer surfaces suggesting partial resorption. 
Back-scattered electron images record faint, broad, concen-
tric zoning, with no obvious core-rim relationships.

Thirty-two analyses of twenty-five zircon grains reveal a 
fairly simple zircon population. Twenty-four of the analyses 
yield a weighted mean 207Pb/206Pb age of 1889 ± 3 Ma, which 
is interpreted to represent the crystallization age of the mon-
zogranite. Four analyses from three grains yield older ages 
between 1934 Ma and 2226 Ma, interpreted as inherited. 
Four zircon grains yield slightly younger ages, between 
1868 Ma and 1853 Ma. As these results do not correspond to 

distinct zircon zones and are not replicated by repeat analy-
ses the authors interpret these younger ages as the result of 
small amounts of lead loss.

09SRB-D010C (z9972)

At this locality, the contact zone between tonalite gneiss 
and metasedimentary rocks is demarcated by two distinc-
tive chert horizons (Fig. 10a) and by interlayering between 
similar looking tonalite and psammite (Fig. 10b). As such, 
it was uncertain whether an unconformable, intrusive or 

Figure 8. a) Brown-weathering, monzogranite 07SAB-002. Hammer 
(45 cm) for scale. 2012-043. b) Detail of foliation and weathering texture. 
Penknife (9 cm) for scale. 2012-041. c) Concordia diagram of SHRIMP 
U-Pb results. Single dark grey ellipses is interpreted as an inherited 
zircon. Light grey ellipses are from zoned zircon grains interpreted as 
igneous. White ellipses represent analyses from unzoned rims. Inset: 
plane-light image of zircon illustrating the internal structure of the grains. 
The two grains to the left in the upper row have light brown overgrowths.
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tectonic contact relationship was preserved. Given that this 
was one of the few potential basement-cover contact zones 
in the map area, further insight was sought through dating 
of a homogeneous layer of medium-grained, equigranular, 
well foliated biotite tonalite. This layer is within a hetero-
geneous tonalite gneiss within 2 m of the first exposure of 
supracrustal-dominated outcrops.

The majority of the zircon grains are characterized by 
an elongate, prismatic morphology and fine-scale zoning 
in back-scattered electron images. These grains yield a 
wide range of variably discordant 207Pb/206Pb ages, from 
2.97 Ga to 2.3 Ga (Fig. 10c). A subordinate population 
of large stubby zircon, typically characterized by faint, 
broad zoning in back-scattered electron images, yields a 
weighted mean 207Pb/206Pb age of 1882 ± 13 Ma, which 
may represent the crystallization age (Fig. 10c and inset). 
A Paleoproterozoic crystallization age is consistent with 

later injection into the gneiss complex. In this scenario, 
the 2.97 Ga to 2.3 Ga zircon grains are inherited from 
the interleaved tonalite gneiss complex and/or metasedi-
mentary rocks. Given the complexity of the outcrop and 
the diversity of ages, it is permissible that the data record 
exclusively detrital zircon from the adjacent psammite. In 
this instance, 1882 Ma is most conservatively considered a 
maximum age for the tonalite.

09SRB-M145A (z9983)

A sample of mylonitic aplite was collected within a 
high-strain zone that straddles the contact between the 
Archean plutonic complex and the Hoare Bay Group about 
75 km along strike from sample 09SRB-D010C (Fig. 1). 
The sample was collected from a region where exposures 
of hinges of gently plunging, tightly folded mylonitic aplite 
are proximal to foliated, but less deformed metavolcanic 
rocks (Fig. 11a, b). Zircon recovered from the aplite is 
highly variable in size, colour, and morphology. It varies 
from small (50 µm), clear, colourless to pale orange prisms 
to moderately sized (100 µm) turbid orange-brown prisms 
to relatively large (150–200 µm) clear, fractured prisms. 
The smaller clear and turbid grains yield 207Pb/206Pb ages 
ranging from 3852 Ma to 2459 Ma (Fig. 11c). Amongst 
these analyses, a cluster of ages at 2.74 Ga is charac-
terized by distinctly high Th/U (Table 1). Four of the 
large, fractured prisms yielded a mean 207Pb/206Pb age of 
1873 ± 16 Ma (n = 7 including replicate analyses, Fig. 11c 
inset). These Paleoproterozoic zircon grains are interpreted 
to represent the crystallization age of the aplite, rather 
than in situ metamorphism, based on their relatively high 
Th/U (ca. 0.3), oscillatory zoning in back-scattered elec-
tron images and their relatively large size. The older grains, 
including one large fractured prism with an age of 1944 
Ma, are interpreted as inherited. A ca. 1.87 Ga crystalliza-
tion age is consistent with the field interpretation that this 
aplite was emplaced syntectonically.

07SAB-003A (z9896)

The southernmost tip of Cumberland Peninsula at 
Cape Mercy (Fig. 1) exposes a complex chaotic gneiss 
(Fig. 12a), the age and ancestry of which was investigated 
for comparison to gneissic rocks elsewhere. A grey-
weathering, homogeneous foliated monzogranite layer 
(Fig. 12b) was selected for geochronology. Back-scattered 
electron imaging of the zircon grains indicate a dominant 
population of oscillatory-zoned zircon. Unzoned rims are 
observed on many of the grains. The majority of analyses 
of zoned zircon yield 207Pb/206Pb ages that cluster around 
ca. 2.77 Ga, whereas unzoned zircon rims yield younger 
discordant results as young as 1.8 Ga (Fig. 12c). Although 
an initial preliminary interpretation of these results pointed 
toward crystallization at ca. 2.77 Ga, subsequent Sm-Nd 
isotopic tracer analyses indicate a depleted mantle model 

Figure 9. a) Flat-topped upland from which sample 09SRB-
M109A was collected. Cliff is approximately 1000 m high. Inset 
shows detail of white-weathering surface and small clusters of 
dark red garnet. Field of view 12 cm. 2012-047. b) Concordia 
diagram of SHRIMP U-Pb results. Dark grey ellipses represent 
inherited zircon, light grey ellipses are interpreted as igneous, 
with the analyses excluded from the calculation of the weighted 
mean outlined by dashed ellipses.
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age of 2.42 Ga and an εNd value of 9.1 (at t = 2.77 Ga, 
J.B. Whalen, npub. data (2012)). This εNd value is higher 
than predicted from depleted mantle at ca. 2.77 Ga, reveal-
ing that the zircon population is more likely to be inherited. 
The combined zircon U-Pb and Nd isotopic results sug-
gest mixing of a 2.77 Ga source with a younger juvenile 
magmatic component; however, given the available zir-
con data, the age of crystallization remains obscure. 
Nonetheless, this outcome does highlight the impor-
tance in utilization of several isotopic systems to ensure  
extraction of geologically meaningful information.

DISCUSSION AND CONCLUSIONS

Variably foliated to gneissic plutonic rocks are now rec-
ognized to dominate southern Cumberland Peninsula and 
these comprise a Mesoarchean component, including tonal-
ite (09SRB-B76A), which yielded an age of 2991 ± 4 Ma 
and granodiorite (09SRB-M106A), with a crystallization 
age of 2938 ± 4 Ma. A third sample is represented by mon-
zogranite north of Kumlien Fiord (09SRB-M100A) that 
yields a Neoarchean age of 2782 ± 4 Ma. Its clear intrusive 
relationship with a panel of metasedimentary rocks, estab-
lishes the presence of Archean supracrustal rocks. Similar 

Figure 10. a) Field relationships for sample 09SRB-D010C. See text for 
discussion. Hammer on northern chert outcrop is 30 cm long. 2012-049. 
b) Detail of geochronology sampling location showing centimetre-scale 
banding. Hammer (30 cm) for scale. 2012-044 c) Concordia diagram of 
SHRIMP U-Pb results. Dark grey ellipses represent inherited zircon (i.e. 
grain 67). Light grey ellipses are analyses from large zoned grains (i.e. 
grain 37) that are interpreted as igneous. Ellipses correspond to analysis 
sites 9972-67.1, 9972-67.2, and 9972-37.1 in Table 1.
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relationships between tonalite and thin supracrustal strands 
are observed across the southern half of the peninsula sug-
gesting that supracrustal rocks of Archean age may be 
widespread (Sanborn-Barrie et al., 2011b). That this plu-
tonic complex is structurally below the Hoare Bay Group 
establishes it as Meso- to Neoarchean structural basement 
complex.

Discrete Neoarchean plutons, reflected in the aeromagnetic 
data, are documented in both the eastern and southwest-
ern parts of the peninsula. In the east, the Exaluin stock is 

a composite body with 2772 ± 6 Ma charnockite (09SRB-
D042A) into which the more dominant noncharnockitic phase 
(09SRB-D040B) was emplaced at 2700 ± 4 Ma. The Sm-Nd 
isotope systematics also support a Neoarchean age for the 
Exaluin stock. There is no evidence of a Paleoproterozoic 
origin or overprint in either of the samples. In the southwest, 
the Kumlien stock (10SRB-M197A) is interpreted to have 
crystallized at 2759 ± 3 Ma. Further geochemical studies will 
evaluate if there is any petrogenetic link between these suites 
as well as the similarly aged monzogranite at Kumlien Fiord 
(09SRB-M100A).

Figure 11. a) Exposed hinge of syntectonic aplite 09SRB-M145A. 
Enveloping mafic volcanic rocks are seen as rubble in the top left cor-
ner of the photograph. Hammer (30 cm) for scale. 2012-042. b) Detail 
of geochronology sample and mylonitic texture. Hammer (45 cm) for 
scale. 2012-056. c) Concordia diagram of SHRIMP U-Pb results. Dark 
grey ellipses represent inherited zircon, as do striped ellipses from a geo-
chemically distinct 2.74 Ga population. Light grey ellipses are analyses 
from large zoned grains, interpreted as igneous (i.e. grain 93). Ellipses 1 
and 2 correspond to analysis sites 9983-93.1 and 9983-93.2 in Table 1.
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Figure 12. a) Heterogeneous nature of the gneiss complex at Cape 
Mercy. Hammer is approximately 30 cm. 2012-052. b) Homogeneous 
monzogranite layer (arrow) and block collected for geochronology.
Hammer is approximately 30 cm. 2012-046. c) Concordia diagram of 
SHRIMP U-Pb results along with inset showing distribution of 207Pb/206Pb 
ages. Analyses of unzoned rims shown in grey, other analyses from inner 
parts of grains or zoned outer ‘rims’.
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The northwestern margin of the study area exposes a belt 
of plutonic rocks that extends over 200 km and forms the 
spectacular peaks of Auyuittuq National Park. Two samples 
from this belt yielded similar crystallization ages: biotite-
hornblende-magnetite monzogranite near Pangnirtung 
(07SAB-002) was dated at 1894 ± 5 Ma, and biotite-horn-
blende-garnet granodiorite exposed 50 km northeast of 
Pangnirtung (09SRB-M109A) was dated at 1889 ± 3 Ma. 
These two ca. 1.89 Ga samples are distinctly older than the 
1.865–1.845 Ga Cumberland Batholith predicted to occur in 
this region. Accordingly, this plutonic belt is informally des-
ignated the Qikiqtarjuaq plutonic suite. Further study will 
investigate whether the eastern margin of the Cumberland 
Batholith comprises an older ca. 1.89 Ga marginal phase 
represented by the Qikiqtarjuaq suite or whether any genetic 
association between the two exists.

Lastly, a suite of syntectonic intrusive sheets are asso-
ciated with a strongly deformed corridor separating the 
plutonic rock–dominated domain south of the peninsula 
from the supracrustal rock–dominated domain north. Dated 
candidates of this suite include tonalite (09SRB-D10C) from 
within a heterogeneous gneiss unit with a maximum age of 
1882 ± 13 Ma, and mylonitic K-rich aplite (09SRB-M145A) 
dated at 1873 ± 16 Ma. These sheets display significantly 
higher strain than surrounding rocks, suggesting that ca. 1.88–
1.87 Ga magmatic phases were emplaced syntectonically 
and preferentially accommodated strain.

Neo- and Mesoarchean basement ages from Cumberland 
Peninsula are comparable to ages from Rae crust on north-
ern Baffin Island and western Greenland; as is the age of 
the Qikiqtarjuaq suite with the 1.92–1.87 Ga Sisimiut 
and Arfersiorfik suites in West Greenland (Jackson et al., 
1990; Wodicka et al., 2002; Bethune and Scammell, 2003; 
Connelly et al., 2006; St-Onge et al., 2009 and references 
therein). Mesoarchean basement rocks assigned to the North 
Atlantic craton and 1.91–1.87 Ga plutonic suites have also 
been identified on Hall Peninsula (Scott, 1999) and from 
the Torngat Orogen (Burwell Domain) in northern Labrador 
(Schiøtte et al., 1989; Scott, 1995). Study of the Pb-isotopic 
signature of these Archean rocks, as well as detailed com-
parison of the Hoare Bay Group with other supracrustal 
sequences, will hopefully clarify the affinity of the initial 
building blocks of the Cumberland Peninsula.

In summary, recent geological mapping supported by 
new isotopic and SHRIMP U-Pb geochronological data 
for plutonic rocks on southern Cumberland Peninsula 
has highlighted the presence of Archean basement to the 
Paleoproterozoic Hoare Bay Group, established a 200 km 
long belt of ca. 1.89 Ga plutonic rocks, and identified syn-
tectonic plutonic sheets that appear to have lubricated the 
basement-cover contact zone during regional deforma-
tion. Collectively, these results shed light on the assembly 
and evolution of the eastern segment of the Trans-Hudson 
Orogen.
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