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New U-Pb geochronological results  
from plutonic and sedimentary rocks of 
Southampton Island, Nunavut 

N. Rayner, J. Chakungal, and M. Sanborn-Barrie

Rayner, N., Chakungal, J., and Sanborn-Barrie, M., 2011. New U-Pb geochronological results from 
plutonic and sedimentary rocks of Southampton Island, Nunavut; Geological Survey of Canada, Current 
Research 2011-5, 20 p. doi:10.4095/287286

Abstract: A hornblende-biotite monzogranite with a crystallization age of 2692 ± 6 Ma and semi- 
pelite-psammite cut by a peraluminous granite dated at 2682 ± 17 Ma establish the presence of plutonic 
and supracrustal rocks of Archean age on Southampton Island. A potentially Paleoproterozoic carbonate-
quartzite cover sequence has a maximum depositional age of 2615 ± 23 Ma, similar to an epiclastic rock 
(2599 ± 15 Ma) that differs in provenance profile. A quartz porphyry is dated at 1934 ± 8 Ma, similar in 
age to charnockite dated at 1931 ± 19 Ma. A sample of gabbroic anorthosite is interpreted to have crystal-
lized at 1870 ± 10 Ma. Regionally extensive, foliated biotite granodiorite is dated at 1852 ± 8 Ma. Archean 
detritus and inheritance, as old as 3.7 Ga, is common in the aforementioned metasedimentary and plutonic 
rocks, with the exception of the quartz porphyry. Massive to very weakly foliated monzogranite, dated at 
1821.7 ± 2.5 Ma, provides a minimum age on penetrative deformation across Southampton Island.

Résumé : Un monzogranite à hornblende-biotite ayant un âge de cristallisation de 2692 ± 6 Ma ainsi 
qu’une semipélite-psammite recoupée par un granite hyperalumineux datant de 2682 ± 17 Ma témoignent 
de la présence de roches plutoniques et de roches supracrustales de l’Archéen dans l’île Southampton. 
Une séquence de couverture de roches carbonatées-quartzite, probablement du Paléoprotérozoïque, pos-
sède un âge de dépôt maximal de 2615 ± 23 Ma, lequel est semblable à celui d’une roche épiclastique 
(2599 ± 15 Ma) affichant un spectre de provenance différent. L’âge d’un porphyre à quartz est évalué à 
1934 ± 8 Ma et est semblable à celui d’une charnockite datée à 1931 ± 19 Ma. L’âge de cristallisation 
d’un échantillon d’anorthosite gabbroïque s’établirait à 1870 ± 10 Ma. Une granodiorite à biotite foliée 
d’étendue régionale est datée à 1852 ± 8 Ma. Des débris et un héritage de l’Archéen, dont les âges peuvent 
être aussi anciens que 3,7 Ga, sont révélés fréquemment dans les roches plutoniques et métasédimen-
taires susmentionnées, sauf dans le porphyre à quartz. Un monzogranite massif à faiblement folié, daté à 
1821,7 ± 2,5 Ma, permet d’établir un âge minimal pour la déformation pénétrative dans l’île Southampton.
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GEOLOGICAL BACKGROUND

Southampton Island, situated at the junction between the 
Rae craton and Meta Incognita terrane (Fig. 1), exposes a 
highland of plutonic-dominated Precambrian rock across its 
eastern half. The exposed basement comprises remnants of 
a psammite and semipelite sequence with associated iron 
formation, a carbonate-quartzite sequence, and voluminous 
plutonic rocks ranging from ultramafic to monzogranitic 
compositions (Fig. 2; Sanborn-Barrie et al., 2007, 2008, 
2009; Chakungal et al., 2007, 2008). Recent mapping indi-
cates that metasedimentary rocks are typically associated 
with, and locally cut by, mafic plutonic rocks that include 
layered peridotite-gabbro-gabbroic anorthosite. These 
have been subsequently intruded by regionally voluminous 
granodiorite-tonalite-monzogranite±monzonite intrusions.

Amphibolite-facies metamorphism is widespread, with 
local evidence for an earlier, high-temperature granulite-
facies event. The penetrative nature of Paleoproterozoic 
tectonometamorphism across the island is highlighted 
by direct U-Pb monazite dating (Berman et al., in press). 
D

1
 is recognized by a penetrative, moderately to steeply 

inclined, north-trending planar fabric (S
1
) defined in places 

by granulite-facies mineral assemblages that developed at 
ca. 1.88 Ga. Between 1.86 and 1.84 Ga, S

1
 was strongly 

reworked (D
2
) into recumbent, west-trending, south-vergent 

F
2
 folds and/or relatively straight panels of gently inclined, 

west-striking S
1
+S

2
 transposition foliation. Broad, open, 

northeast-trending upright folds (F
3
) of the transposition 

foliation manifest a non-penetrative component of short-
ening (D

3
) (Sanborn-Barrie et al., 2007, 2008; Chakungal 

et al., 2007).

Figure 1. Regional geology of Laurentia flanking Hudson Bay (modified from Berman et al., 2005).
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Figure 2. Simplified geological map of study area on Southampton Island.
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Although U-Pb ages reveal extensive Paleoproterozoic 
magmatic (this report) and metamorphic activity (Berman 
et al., in press), Sm-Nd isotopic data (Whalen et al., in press) 
indicate Meso-to Paleoarchean antiquity to the basement. 
Geochronological results presented here will help establish 
the crustal affinity of Southampton Island and aid in the 
development of a regional framework through comparison 
with counterparts of the western Churchill Province and 
eastern Trans-Hudson Orogen.

ANALYTICAL METHODS

Heavy minerals were separated using standard crushing, 
grinding, and heavy liquid concentration techniques, fol-
lowed by magnetic sorting of the heavy minerals. Zircons 
analyzed by ID-TIMS (isotope dilution thermal ionization 
mass spectrometry) were mechanically abraded prior to 
analysis (Krogh, 1982). Dissolution in concentrated HF, 
extraction of U and Pb, and mass spectrometry followed 
methods described by Parrish et al. (1987) for zircon, and 
Davis et al. (1997) for rutile. Mass spectrometric data reduc-
tion and numerical propagation of analytical uncertainties 
follow Roddick (1987). ID-TIMS isotopic data are presented 
in Table 1.

Prior to SHRIMP (sensitive high resolution ion micro-
probe) analysis, the internal features of the zircons were 
characterized with backscattered electrons (BSE) or catho- 
doluminescence (CL) utilizing a Zeiss Evo scanning elec-
tron microscope. SHRIMP analytical procedure and U-Pb 
calibration details are given in Stern (1997) and Stern and 
Amelin (2003). The analytical work presented here was col-
lected over three sessions on three separate ion probe epoxy 
mounts under varying instrumental conditions. Specific 
analytical details for each sample are given in the foot-
notes of Table 2. Isoplot v. 3.66 (Ludwig, 2003) was used 
to generate concordia plots and calculate weighted means. 

All ages quoted in the text are given at the 95% confidence 
level. Isotopic ratios in Tables 1 and 2 are given at 1s uncer-
tainty, as are SHRIMP ages. Uncertainties in the ID-TIMS 
ages are reported in the table at the 2 s level. Error ellipses 
on Concordia diagrams (Fig. 3–12) are plotted at the 2 s 
uncertainty level.

U-PB RESULTS

07CYA-M62a (lab # z9427)  
hornblende monzogranite

A hornblende-biotite monzogranite unit was col-
lected north of the prominent east-west shear zone 
from the north part of the island (Fig. 2). It is character-
ized by abundant mafic and ultramafic xenoliths, and 
locally contains xenoliths of metasedimentary rocks, and 
biotite-magnetite±orthopyroxene granodiorite. It was meta-
morphosed to amphibolite facies and is intensely intruded 
by pink-weathering monzogranite veins. The majority 
of recovered zircons are prismatic and of varying quality, 
whereas a secondary population of zircons are clear, colour-
less, high-quality equant grains. In BSE images the majority 
of prismatic and equant zircons are concentrically zoned, 
many with unzoned overgrowths. The pattern of ages 
observed in these grains corresponds with morphological, 
zoning, and chemical characteristics. As single-component 
grains or cores, prismatic and equant zoned zircons typically 
have low to moderate U concentrations (52–352 ppm U) and 
moderate Th/U ratios (0.3–0.9). The eleven oldest zoned zir-
cons yielded a weighted mean 207Pb/206Pb age of 2692 ± 6 Ma 
(MSWD=1.12, probability=0.34), which is interpreted as 
the monzogranite crystallization age (Fig. 3). Rare, unzoned 
anhedral and equant zircons with low to moderate U content 
(52–678 ppm) and low Th/U (0.01–0.02) yield a weighted 
mean 207Pb/206Pb age of 1884 ± 14 (n=5, MSWD=0.75, 

Table 1. ID-TIMS U-Pb results
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probability=0.56). Unzoned rims surrounding ca. 2.7 Ga 
and 1.88 Ga cores yield a weighted mean 207Pb/206Pb age of 
1843 ± 6 Ma (n=15 analyses from 14 zircons, MSWD=1.6, 
probability=0.07). The two younger ages likely reflect an 
earlier metamorphic episode (ca. 1.88 Ga) and the intrusion 
of voluminous felsic magma (ca. 1.84 Ga).

07CYA-B47c (z9424) S-type granite

An enclave of psammite-semipelite exposed on eastern 
central part of the island is cut by garnet-muscovite granite 
interpreted as representing a crustal melt, possibly derived 
from the metasediments (Fig. 2). A sample of the granite 
was collected to constrain the timing of crustal melting and 
provide a minimum age for the sedimentary rocks cut by 
the granite. Zircons are typically clear, colourless and sub-
hedral to prismatic. In BSE images, oscillatory zoning is 
observed in most grains and many exhibit unzoned, bright 
in BSE (high U) rims ranging in thickness from 5 to 20 µm 
(Fig. 4a inset). Oscillatory zoned zircon yields dates ranging 
from 2854 to 3190 Ma, with a dominant mode at 3.05 Ga 
and a subordinate one at 3.00 Ga (Fig. 4a), all interpreted as 
inherited. Analyses of seven unzoned high-U rims yielded a 
Tukey’s biweight mean (Hoaglin et al., 1983) 207Pb/206Pb age 
of 2682 ± 17 Ma, interpreted as the time of crustal melting and 
emplacement/crystallization of the S-type granite (Fig  4b). 
One zircon yielded younger non-reproducible dates of 2224 
and 1867 Ma, however, this grain is not interpreted as an 
original component of the S-type granite. Paleoproterozoic 
magmatic overprints are common on Southampton Island 
and spurious younger ages appear to reflect Pb-loss or the 
inadvertent inclusion of secondary magmatic phases during 
sampling. The age of 2682 ± 17 Ma for the S-type gran-
ite indicates an episode of crustal melting in the Archean 
and provides a minimum age of the psammite-semipelite 
sequence.

Three multi-grain rutile fractions were analyzed by 
TIMS in order to constrain a cooling age for the S-type gran-
ite (Table 1). All three fractions gave statistically identical 
ages of 1705.9 ± 1.0 Ma (MSWD=0.064, probability=0.94), 
the time of final cooling through ca. 420°C, a field-based 
estimate of the rutile closure temperature in slowly cooled 
terranes (Mezger et al. 1989; see Fig. 4b inset).

07CYA-M03b (z9421) quartzite

A sample of quartzite, 07CYA-M03b, was taken from 
the western margin of the exposed basement, where nar-
row panels of quartzite and calc-silicate are aligned with the 
dominant north-south fabric (Fig. 2). The ages of detrital 
zircons provide insight into the provenance of this quartzite-
carbonate association and constrain the maximum age of 
deposition. The zircons are highly variable, and range from 
clear, colourless prisms to brown, highly fractured grains. 
Most are euhedral to subhedral with slightly resorbed facets; 
none exhibit strong mechanical abrasion suggestive of 

Figure 3. Concordia diagram for sample 07CYA-M62a. Magmatic 
zircons are shown as unfilled ellipses, metamorphic zircons are 
shown in shades of grey.

Figure 4. a) Probability density diagram illustrating the distribu-
tion of inherited zircon ages as well as the magmatic age for 
sample 07CYA-B47c. b) Corresponding concordia diagram. 
Inherited zircons are shown as unfilled ellipses, magmatic over-
growths are shown in light grey, and dark grey ellipses record 
later metamorphic overprint. ID-TIMS results for rutile shown in 
inset.
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sedimentary transport across long distances (Fig. 5a inset). 
In BSE, most zircons exhibit oscillatory zoning, although 
some grains are unzoned. Sixty-four analyses, carried out on  
55 separate zircon grains, yield 207Pb/206Pb ages between 1823 
and 3255 Ma (Fig. 5a). Paleoproterozoic ages were obtained 
from a distinct tip on grain 104 and an equant, unzoned zir-
con (grain 22). These zircons are not interpreted as detrital, 
rather as representing geological contamination from the 
pervasive Paleoproterozoic plutonism in the area (see results 
for plutonic samples below). Interpreted detrital age distri-
butions are highlighted in the probability density diagram 
(Fig. 5b), with the majority of results between 2.68 Ga 
and 2.95 Ga and prominent modes at 2.7 Ga, 2.82 Ga, and 
2.91 Ga. The youngest detrital zircon yielded a weighted 

mean 207Pb/206Pb age of 2615 ± 23 Ma (n=3, MSWD=2.9, 
probability of fit=0.06). A fourth high U replicate analy-
sis was excluded from the calculation of the mean and the 
remaining excess scatter may also be the result of minor 
Pb loss. As such, 2615 ± 23 Ma is considered the minimum 
age for the youngest detrital zircon, and a maximum age of 
deposition. This dataset does not confirm if the quartzite/
calc-silicate sequence on Southampton Island was deposited 
during the late Archean or during the Paleoproterozoic 
(i.e., time equivalent to Paleoproterozoic Amer and Ketyet 
River groups; Rainbird et al., 2010). It does, however,  
effectively distinguish the quartzite-carbonate sequence 
from the psammite-semipelite sequence described earlier, 
which was deposited prior to 2682 ± 17 Ma.

07CYA-M48b (z9548) aphanitic  
epiclastic rock

A distinctive, grey, aphanitic, strongly foliated, folded 
and quartz-veined unit associated with quartzose wacke in 
the southwest corner of the exposed basement (Fig. 2) was 
considered the best candidate for an intermediate metavol-
canic rock on Southampton Island. Subsequent examination 
of zircon morphology and evaluation of the consistency of 
ages has revised this interpretation to an epiclastic origin. 
Zircons recovered from the sample are highly variable in 
colour and morphology, ranging from clear and colourless to 
dark brown and turbid. Most grains are prismatic to stubby, 
ranging from well-faceted to well-rounded (Fig. 6a inset). 
The recovery of rounded and frosted zircon implies some 
degree of sedimentary transport. Oscillatory zoning is vis-
ible in brown zircons in both plane light and in BSE images, 
whereas the colourless grains are typically unzoned in plane 
light but may exhibit faint concentric zoning in BSE images. 
The 207Pb/206Pb age profile is dominated by 2.60 and 2.62 Ga 
dates with sporadic results between 2.70 Ga and 3.17 Ga 
(Fig. 6b). The dominant mode at ca 2.61 Ga is a composite 
population of minor ca. 2.60 Ga zircon and more preva-
lent 2.62 Ga ages. A metamorphic overprint is observed in 
high U, low Th/U overgrowths with ages between 1815 and 
1764 Ma (Fig. 6a). Further evidence for late disturbance of 
the isotopic systematics is provided by non-reproducible 
replicate analyses within the same zircon domain (see analy-
ses of grains 17, 76, 89, Table 2). The youngest detrital 
zircon yields two replicate analyses with a mean age of 
2578 ± 9 Ma; however, this grain is of poor quality, and con-
sidering that Pb-loss is documented in other grains, this age 
may underestimate the maximum age of deposition. A more 
conservative age estimate for the youngest detrital zircon is 
2599 ± 15 Ma (MSWD=2.7, probability=0.042) constrained 
by the four oldest replicate analyses of grain 49. The proven-
ance profile for this sample differs substantially from that of 
07-CYA-M03b, although both constrain maximum ages of 
deposition to be late Archean.

Figure 5. a) Concordia diagram for sample 07CYA-M03b. Detrital 
zircon results are shown as unfilled ellipses, grey ellipses record 
later overprint. Scale bar on inset photo is 300µm. b) Probability 
density diagram illustrating the distribution of detrital age results. 
The dark grey curve and histogram represent data within 5% 
of concordance (n=36); the light grey curve illustrates all data 
regardless of concordance (n=53). Replicate analyses are not 
plotted.
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07CYA-M98 (z9425) quartz  
porphyry tonalite

A distinctive blue quartz porphyry of intermediate 
composition collected from an inlier in the southwest cor-
ner of the map area (Fig. 2) intrudes locally retrogressed 
mafic granulites. Felsic granitic rocks, regionally pervasive 
elsewhere, are notably absent in this inlier such that retro-
gression of the mafic granulites is attributed to the intrusive 
porphyritic phase. Zircons recovered from this sample are 
largely clear, colourless, high-quality, subhedral, equant 
prisms with a smaller proportion of light brown, highly 
fractured prisms. Twenty-seven analyses were carried out 
on twenty-two zircon grains. A weighted mean 207Pb/206Pb 
age of 1934 ± 8 Ma (n=19, MSWD=0.42, probability=0.98) 
is interpreted as the crystallization age of the porphyry 
(Fig. 7). In the case of grains with replicate analyses, only 
the oldest replicate was included in the mean, since multiple 

analyses from other individual grains (grain 2, 26, 54) were 
not reproducible. Three zircons belonging to the subordin-
ate group of poor-quality zircon gave older ages of between 
2050 and 2351 Ma. All three results are 4–6% discordant 
and are considered minimum ages of inheritance. Given that 
the porphyry retrogresses the host mafic granulite rocks, its 
crystallization age of 1934 ± 8 Ma not only provides a min-
imum age for a mafic plutonic event at this locality, but also 
provides a minimum age on a high-grade metamorphic event 
that affected this region.

07CYA-B99 (z9423) biotite-orthopyroxene 
granodiorite

This sample of bi±opx granodiorite appears repre-
sentative of regionally extensive granulite facies plutonic 
rocks exposed on Southampton Island. It was collected 
in the western part of the exposed basement character-
ized by a dominant north-south fabric (Fig. 2). Close to 
the sampling site, the opx-bearing granodiorite is flooded 
with pink weathering, non-granulite facies monzogranite. 
In order to minimize contamination through sampling, a 
homogenous 40 cm wide layer was targeted for geochron-
ology. Recovered zircons are highly variable, and include 
a population of clear, colourless prisms with multi-faceted 
or resorbed faces, and a second population of fractured 
and oscillatory zoned, pale brown, elongate prisms. Wide, 
pale brown overgrowths are noted in plane light, however 
these are rare. In BSE images the overgrowths are rela-
tively bright, indicating elevated U concentrations. A second 
generation of overgrowth is also apparent in BSE images, 
and is characterized by lower U content. Oscillatory zoned 
zircons, both as cores or single-component grains, yield a 
range of Archean ages between 2.65 and 3.68 Ga that are 
interpreted as inherited. The dominant inherited component 

Figure 7. Concordia diagram for sample 07CYA-M98. Magmatic 
zircons are shown as unfilled ellipses; inherited zircons are 
shown in shades of grey.

Figure 6. a) Concordia diagram for sample 07CYA-M48b. Detrital 
zircon results are shown as unfilled ellipses; grey ellipses record 
later overprint. b) Probability density diagram illustrating the 
distribution of detrital age results. The dark grey curve and histo-
gram represent data within 5% of concordance (n=67); the light 
grey curve illustrates all data regardless of concordance (n=68). 
Replicate analyses are not plotted.
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is Eoarchean, 3.63 to 3.66 Ga (Fig 8a, Table 2). A second 
population of low U (17–397 ppm), and very low Th  
(1–2 ppm) unzoned zircons yields a mean 207Pb/206Pb age of 
1931 ± 19 Ma (Tukey’s Biweight mean) from 18 analyses of 
11 zircon grains (Fig. 8b). Three replicate analyses of a grain 
with similar chemistry yield distinctly older ages (2087 Ma 
and 2150 Ma) and are not included in the calculation of the 
mean. High U (2142–2772 ppm) zircon overgrowths yield 
a weighted mean 207Pb/206Pb age of 1860 ± 4 Ma (n=5, 
MSWD=1.7, probability=0.15). Moderate U (122–567 ppm) 
zircon overgrowths and rare, single-component grains have 
distinctly higher Th/U (0.6–2.6, most greater than 1) that 
yield a weighted mean 207Pb/206Pb age of 1840 ± 7 Ma (n=11, 
MSWD=0.14, probability=0.999).

Although the isotopic data from this sample highlight 
several significant ages, 1931 ± 19 Ma is the preferred crys-
tallization age of the bi + opx granodiorite as it is consistent 
with the fact that this rock contains S

1
, determined to have 

developed at ca. 1.88 Ga (Berman et al., in press) and F
2
 

folds (dated at 1.86–1.84 Ga). Overgrowth ages younger 
than 1880 Ma in this sample are interpreted as reflecting the 
influence of a pervasive Paleoproterozoic thermo-magmatic 
event(s), as recorded by the ubiquitous pink granitic veins 
that cut the unit.

07CYA-M38b (z9422) gabbroic anorthosite

Gabbroic anorthosite forms a minor compon-
ent of a layered ultramafic complex exposed on 
northeastern Southampton Island (Fig. 2). The presence of 
garnet + orthopyroxene + clinopyroxene reflects attainment 
of granulite facies conditions (Yakymchuk et al., 2008). 
Elsewhere on the island, mafic-ultramafic units are spatially 
associated with metasedimentary units and are commonly 
observed as enclaves and inclusions within intermediate 
to felsic plutonic units, suggesting that mafic–ultramafic 
plutonism postdates the supracrustal rocks and predates 
granitoid emplacement. Zircons recovered from the gabbroic 
anorthosite are typically clear and colourless. Grains may 
be anhedral or equant, the former characterized by abundant 
quartz and plagioclase inclusions sub-1 µm to 10 µm in diam-
eter, and the latter with few inclusions or fractures. Equant 
zircons exhibit relatively straightforward sector zoning in 
CL images (Fig. 9 inset top left). Anhedral grains typically 
have poor CL response (dark) and are variably “speckled” 
with bright CL domains (Fig. 9 inset). This unusual inner 
structure is broadly similar to features documented in zir-
con recovered from granulite-grade rocks elsewhere (Corfu 
et al., 2003; Bröcker and Enders, 1999). The weighted mean 
207Pb/206Pb age of twenty analyses of twelve sector-zoned 
grains is 1870 ± 10 Ma (MSWD=1.2, probability=0.21, 

Figure 8. a) Probability density diagram illustrating the distribu-
tion of inherited zircon ages for sample 07CYA-B99. The dark 
grey curve and histogram represent data within 5% of concor-
dance (n=16); the light grey curve illustrates all data regardless 
of concordance (n=20). b) Concordia diagram illustrating 
Paleoproterozoic ages only. Low U, Th, magmatic zircons are 
shown as unfilled ellipses. Three zircons of similar chemistry that 
were not included in the calculation of the mean are shown by 
the striped pattern. Two generations of overgrowths are shown 
as dark grey (high U zircon) and light grey (moderate U, Th, high 
Th/U zircon) ellipses.

Figure 9. Concordia diagram for sample 07CYA-M38b. Sector-
zoned zircons are shown as grey ellipses; speckled zircons are 
unfilled. Inset presents a CL image of typical zircons illustrat-
ing the two dominant textures (top left: sector-zoned zircon,  
remaining three: speckled zircon).
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Fig. 9). Speckled zircons yield discordant 207Pb/206Pb ages 
between 1820 ± 44 Ma (2m) to 2577 ± 22 Ma (2 s) aligned 
with an upper intercept of ca. 3.0 Ga. Grain 21a comprises 
an oscillatory zoned inner region and a speckled outer region 
separated by diffuse boundaries. The oldest, most concord-
ant analysis from this grain constrains the upper intercept at 
3005 ± 22 Ma with younger, more discordant analyses along 
the same chord as the bulk of the data (see Table 2).

Peak metamorphic conditions of 850–900°C and  
0.9–1.0 GPa were determined from an opx-cpx-plag 
assemblage within garnet from the mafic granulite com-
plex (Yakymchuk et al., 2008), and the preservation of 
garnet mantled by plag-opx-spinel symplectite provides a 
record of exhumation and decompression. Consideration 
of the geochronological data suggests two main scenar-
ios: emplacement at ca. 3.0 Ga with subsequent burial to 
granulite facies conditions at 1870 ± 10 Ma, or intrusion of 
the ultramafic complex at 1870 ± 10 Ma at a deep crustal 
level (granulite facies stability). The texture and isotopic 
systematics of the zircon in this sample provide some insight 
into the preferred scenario. The unique speckled appearance 
and strongly disturbed isotopic systematics of the older 
zircons are not typical of rocks that reach granulite facies 
conditions through slow burial or tectonic thickening (i.e. 
opx-granodiorite 07CYA-B99). Rather, we suggest these are 
xenocrystic in origin and strongly disturbed by exceptional 
conditions, such as interaction with the ultra-high temper-
atures of a mafic magma (ca 1200°C, Wyllie, 1981) and 
prolonged residence in the elevated thermal regime of the 
deep crust. Accordingly, our preferred interpretation is intru-
sion of ultramafic magma at 1870 ± 10 Ma at depth into crust 
with Mesoarchean ancestry.

07CYA-C16a (z9557) biotite-magnetite 
granodiorite

A sample of pink weathering, regionally extensive, 
biotite-magnetite granodiorite, bearing no evidence of attain-
ment of granulite facies metamorphism, was collected from 
the south-central part of the exposed Precambrian basement 
(Fig. 2). This unit cuts metasedimentary and mafic lithologies 
and contains a strong D

2
 fabric. It is inferred to correlate with 

the pervasive, cm-wide, pink-weathering granodiorite veins 
that are ubiquitous and cut granulite-facies felsic plutonic 
rocks. Recovered zircons are prismatic to equant, with well-
developed facets reflecting minor resorption. In plane light, 
oscillatory zoning is apparent in pale brown grains but not in 
the colourless variety. Most grains exhibit broad, concentric 
zoning patterns that are visible in BSE images. Results are 
variably discordant, with 207Pb/206Pb ages between 2458 Ma 
and 2712 Ma from pale brown zircons with moderate to high 
U, and interpreted as minimum inheritance ages (Fig. 10). A 
subset of clear, colourless, prismatic zircon yield a weighted 
mean 207Pb/206Pb age of 1852 ± 8 Ma (n=18, MSWD=1.2, 
probability=0.22), the interpreted crystallization age of the 

granodiorite (Fig. 10). In addition, ten younger analyses 
yield dates between 1825 Ma and 1777 Ma. These younger 
ages are interpreted as being the result of Pb-loss from igne-
ous zircon grains given their non-reproducibility within 
the same internal zircon zonation domain. The crystalliza-
tion age for this S

2
 foliated biotite granodiorite provides a 

maximum age of penetrative D
2
 strain.

07CYA-M133a (z9558) quartz diorite

Quartz diorite forms a prominent ridge on the east coast 
of the island, south of Cape Fisher (Fig. 2), and occurs as 
mafic enclaves in surrounding monzogranite-granodiorite, 
becoming more abundant with increasing proximity to the 
ridge. The quartz diorite ridge exhibits a well-developed fab-
ric parallel to S

2
. Accordingly, the age of this diorite provides 

insight into mafic plutonic activity in this region and a max-
imum age for the onset of D

2.
 Zircons recovered from the 

quartz diorite are fragmental to anhedral or equant, and pale 
brown to colourless. Six analyses of pale brown fragmental 
or anhedral zircons yield discordant 207Pb/206Pb ages between 
2332 Ma and 2511 Ma. The results fall on a chord sug-
gesting Pb-loss from zircons of a single age, with the oldest 
207Pb/206Pb age (i.e., ca. 2511 Ma) representing the min-
imum age of inherited material in the diorite (Fig. 11). The 
remaining 19 analyses, from both pale brown, fragmental 
zircon and colourless, equant zircon yield a weighted mean 
207Pb/206Pb age of 1842 ± 5 Ma (MSWD=1.12, probability 
of fit=0.33), interpreted as the crystallization age (Fig. 11). 
This age highlights a third, separate, younger mafic plutonic 
event and establishes that penetrative D

2
 strain affected this 

part of the island after ca. 1842 ± 5 Ma.

Figure 10. Concordia diagram for sample 07CYA-C16a. 
Magmatic zircons are shown as unfilled ellipses; inherited zir-
cons are shown in light grey. Analyses not included in the  
calculation of the weighted mean are shown in dark grey.
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07CYA-S106a (z9426) late syenogranite

Undeformed syenogranite collected from a basement 
inlier 25 km west of the main Precambrian highland (Fig. 2), 
represents a plutonic phase that has not sustained pene-
trative deformation recorded by the other samples across 
Southampton Island described earlier. A homogeneous 
population of moderate quality, pale brown prisms with few 
inclusions or fractures was deemed suitable for ID-TIMS 
analyses. Four single fractions were submitted and the 
results are presented in Table 1 and Figure 12. The fractions 
are 0.6% and 1.4% discordant and contain 1600–2400 ppm 
U. They yield an upper intercept age of 1821.7 ± 2.5 Ma 
(MSWD=0.09, probability of fit=0.92) interpreted as the 

time of crystallization and a minimum age of penetrative 
deformation. This agrees with in situ monazite results that 
suggest pervasive D

2
 deformation ended shortly after ca. 

1.84 Ga (Berman et al., in press).

CONCLUSIONS

1. Archean rocks form a component of Southampton Island 
and are documented here as comprising both northern 
(07CYA-M62a) and eastern (07CYA-B47c) parts of the 
basement complex. The profound influence of a Meso-to 
Eoarchean substrate is documented by extensive zircon 
detritus and inheritance and widespread ancient Sm-Nd 
model ages (Whalen et al., in press).

2. Geochronological data presented here document at 
least two sedimentary packages: an Archean psammite-
semipelite sequence older than 2682 ± 17 Ma, and a 
carbonate-quartzite (continental margin?) sequence 
younger than 2615 ± 17 Ma. We are currently unable 
to determine if this younger sequence was deposited in 
the Archean or Paleoproterozoic. An aphanitic epiclastic 
rock may be time-equivalent to the younger sequence, 
however their dissimilar provenance profiles indicate 
distinct source regions.

3. At least three mafic-ultramafic plutonic events are docu-
mented: 1) a pre-1930 Ma event cut by quartz porphyry, 
2) a 1870 ± 10 Ma gabbro-anorthosite event, and 3) a 
1842 ± 5 Ma diorite event.

4. At one locality, orthopyroxene-bearing granodiorite is 
dated at 1931 ± 19 Ma. This is coeval with the quartz por-
phyry from the southern inlier, suggesting these regions 
experienced a similar magmatic event at ca. 1930 Ma.

5. Regional penetrative D
2
 strain across Southampton 

Island is bracketed between ca. 1.85–1.84 Ga (the ages of 
S

2
 foliated granodiorite and quartz diorite, respectively) 

and 1821.7 ± 2.5 Ma, the age of an undeformed to very 
weakly deformed monzogranite.
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