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Abstract

Ages for 11 bedrock samples from across Hall Peninsula, Baffin Island, Nunavut were determined by sensitive high-resolu-

tion ion microprobe zircon U-Pb geochronology. Ages for the basement complex include lineated tonalite dated at 2832

±5 Ma. Tonalite gneiss occurs as depositional basement to quartzite exposed in the western limb of an early east-vergent

overturned fold of basement and cover. The age of basement is 2792 ±9 Ma, and the overlying quartzite contains only

Archean detritus of similar age. Deformed megacrystic monzogranite, dated at 2719 ±4 Ma, is exposed in a thrust panel

overriding Paleoproterozoic sedimentary rocks with a maximum depositional age of 1967 ±8 Ma. Two other metasedi-

mentary samples on western Hall Peninsula are demonstrably Paleoproterozoic, with a significant 1.9–2.3 Ga zircon. Afifth

quartzite sample contains only Archean detritus and is interpreted to represent a locally sourced, basal clastic package.

Metasedimentary rocks in the west are cut by extensive granulite-grade monzogranite dated at 1872 ±5 Ma and cut locally

by quartz diorite with an age of 1852 ±7 Ma. Massive white-weathering monzogranite cutting foliated psammite yields an

age of 1830 ±3 Ma. As this monzogranite is unaffected by the pervasive deformation episode, this is also a minimum age

constraint on the timing of regional deformation.

Résumé

Les âges radiométriques de 11 échantillons de substratum rocheux recueillis à la grandeur de la péninsule Hall, dans l’île de

Baffin, au Nunavut, ont été obtenus au moyen de la datation U-Pb sur zircon effectuée à l’aide d’une microsonde ionique à

haute résolution et à haut niveau de sensibilité. Les âges associés au socle proviennent d’une tonalite à linéations

d’étirement dont l’âge a été établi à 2832±5 Ma. Le gneiss tonalitique constitue le socle sédimentaire du quartzite affleurant

dans le flanc occidental d’un ancien pli déversé à vergence est de socle et de couverture. L’âge du socle se situe à 2792 ±9 Ma

et le quartzite sus-jacent ne renferme que des débris archéens du même âge. Du monzogranite mégacrystique déformé, dont

l’âge a été établi à 2719 ±4 Ma, affleure dans un panneau de charriage qui chevauche des roches paléozoïques dont l’âge

maximum de mise en place est de 1967 ±8 Ma. Deux autres échantillons de roches métasédimentaires provenant de la partie

ouest de la péninsule Hall s’avèrent d’âge paléoprotérozoïque, ainsi qu’il en a été établi à l’aide d’un zircon substantiel âgé

de 1,9 à 2,3 Ga. Un cinquième échantillon de quartzite ne renferme que des débris archéens et on estime qu’il provient d’un

ensemble clastique basal d’origine locale. Des roches métasédimentaires à l’ouest sont recoupées par une grande unité de

monzogranite au faciès des granulites, dont l’âge a été établi à 1872±5 Ma, ainsi qu’à certains endroits par de la diorite

quartzique, dont l’âgé a été fixé à 1852±7 Ma. L’âge du monzogranite massif, auquel l’altération a conféré une teinte

blanchâtre et qui recoupe de la psammite foliée, a été établi à 1830 ±3 Ma. Le monzogranite n’ayant pas été touché par la

phase de déformation intense, fait que l’âge qui lui a été attribué représente également la limite d’âge pouvant correspondre

à la phase de déformation régionale.
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Introduction

The Hall Peninsula Integrated Geoscience Project (2012–

2014), led by the Canada-Nunavut Geoscience Office in

collaboration with the Geological Survey of Canada (GSC)

and a number of university and community partners, fo-

cuses on bedrock mapping and a range of thematic studies

that includes Archean and Paleoproterozoic tectonics and

geochronology. This contribution presents the second in-

stalment of a comprehensive U-Pb geochronology research

program carried out by the geochronology laboratories of

the GSC in support of new 1:250 000 geological maps of

Hall Peninsula, Baffin Island, Nunavut (Figure 1; Machado

et al., 2013a; Steenkamp and St-Onge, 2014). Detailed de-

scriptions of the geology of Hall Peninsula can be found in

Machado et al. (2013b), MacKay et al. (2013), From et al.

(2014), Skipton and St-Onge (2014) and Steenkamp and

St-Onge (2014).

In this paper, zircon U-Pb results from 11 samples from

across northern Hall Peninsula are presented. The samples

were analyzed using the sensitive high-resolution ion micro-

probe (SHRIMP) at the Geological Survey of Canada in Ot-

tawa, Ontario. A separate section for each sample contains

lithological and zircon descriptions, as well as a discussion

of the geochronological results and interpretation. Sample

locations are plotted on Figure 1 and UTM locations pre-

sented in Rayner (2015)2. The objective of the geochronol-

ogy research component of the Hall Peninsula Integrated

Geoscience Project is to provide temporal pins for the geo-

logical observations. The suite of dated samples achieves

this objective by characterizing the age range of the ex-

posed tectonostratigraphic basement, constraining the

maximum age of deposition of extensive metasedimentary

assemblages and characterizing their provenance signa-

ture, and bracketing the timing of deformation through age

determinations of Paleoproterozoic plutonic suites.

Analytical procedures

All samples were disaggregated using standard crushing

and pulverizing techniques followed by density separation

using a Wilfley table and through the use of heavy liquids

(methylene iodide, MI). A magnetic separator was used to

isolate a zircon separate. Details regarding the procedure,

or any deviations from it, are noted in the sections relating

to specific samples.

The SHRIMP analytical procedures followed those de-

scribed by Stern (1997), with standards and U-Pb error

propagation methods following Stern and Amelin (2003).

Briefly, zircons were cast in 2.5 cm diameter epoxy mounts

(GSC #677, 699, 727, 732, 735, 740) along with fragments

of the GSC laboratory standard zircon (z6266, with 206Pb/
238U age = 559 Ma). The midsections of the zircons were

exposed using 9, 6 and 1 µm diamond compound, and the

internal features of the zircons (such as zoning, structures

and alteration) were characterized in backscattered elec-

tron mode (BSE) using a Zeiss EVO® 50 scanning electron

microscope. The count rates of 11 masses including back-

ground were sequentially measured with a single electron

multiplier. Offline data processing was accomplished using

SQUID2 (version 2.22.08.04.30, rev. 30 Apr 2008). The 1σ
external errors of 206Pb/238U ratios reported in Rayner

(2015) incorporate the error in calibrating the standard.

Common Pb correction used the Pb composition of the sur-

face blank (Stern, 1997). Details of the analytical session,

including spot size, number of scans, calibration error and

the applications of any intra-element fractionation correc-

tions are given in the footnotes of Rayner (2015). Isoplot v.

3.00 (Ludwig, 2003) was used to generate concordia plots

and calculate weighted means. The error ellipses on the con-

cordia diagrams and the weighted mean errors are reported

at 2σ. Probability density diagrams were generated using

AgeDisplay (Sircombe, 2004).

Results

Basement rocks

Tonalite (sample 13SUB-Y47B)

Sample description

A sample of biotite-clinopyroxene tonalite was collected

south of Tawsig Fiord (Figure 1) as a thin 100 m panel be-

tween extensive metasedimentary rocks including psam-

mite, quartzite and marble on the south side of an extensive

synform. The tonalite exhibits a very weak foliation but a

very strong lineation defined by biotite (Figure 2a). The

metasedimentary rocks elsewhere are documented as

Paleoproterozoic in age (see sample 13SUB-S139 in this

report; Rayner, 2014a, b).

Zircon description

A magnetic separator was used to isolate a zircon separate

and the grains were hand-picked from the nonmagnetic @

3° side-slope fraction. The zircons recovered from the

tonalite are typically prismatic and of relative high quality,

ranging in colour from colourless to pale brown, and com-

monly contain colourless inclusions (Figure 3a). Oscilla-

tory zoning is preserved in BSE images, and no complex

structures, such as cores or rims, were recognized (Figure 3b).

Results and interpretation

A total of 26 analyses were carried out on 24 zircon grains

(see Rayner, 2015). The weighted mean 207Pb/206Pb age of

24 analyses is 2832 ±5 Ma (mean square of the weighted

deviates; MSWD = 1.4) and is interpreted as the age of
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Figure 1: Preliminary, simplified geological map of Hall Peninsula, Baffin Island, Nunavut (modified from Machado et al, 2013a
and Steenkamp and St-Onge, 2014) showing the locations of zircon geochronology samples described in the text (black circles
and labels). The 2012–2013 sample locations are shown in grey. See Rayner (2014a, b) for 2012–2013 results. Mineral abbrevia-
tions: bi, biotite; cpx, clinopyroxene; gt, garnet; mt, magnetite; opx, orthopyroxene. The place name ‘McKeand Lake’ is unofficial.



crystallization of the tonalite. Two grains yield younger,

nonreproducible ages, which are excluded from the calcu-

lation of the mean and interpreted as exhibiting minor Pb

loss (analyses with dashed line ellipses; Figure 3c).

Tonalite (sample 13SUB-S163A)

Sample description

Interlayered biotite tonalite and biotite monzogranite gneiss

is exposed stratigraphically below (but structurally above)

a thick quartzite west of Okalik Bay (Figures 1, 2b). Struc-

tural observations suggest that the gneiss is depositional

basement to a quartzite exposed in the western limb of a D1

east-vergent overturned fold of basement and cover (Skip-

ton and St-Onge, 2014). A sample of tonalite with minimal

monzogranite injection was collected to characterize the

age of the basement and for comparison with the detrital

zircon provenance profile of the stratigraphically overlying

quartzite (sample 13SUB-S163B, this paper).

Zircon description

Due to limited yield, zircon grains were hand-picked from

heavy liquid MI ‘sinks’ separate. Elongate, prismatic,

slightly turbid but highly fractured zircons were recovered

from the biotite tonalite (Figure 3d). The BSE images re-

veal alteration of many of the grains, with spongy-textured

interior regions, mimicking compositional zoning (Fig-

ure 3e). Core-rim relationships are observed in many grains,

although in some cases it is difficult to establish whether the

apparent break between core and rim is due to two genera-

tions of growth or a compositional/alteration change.

Results and interpretation

A total of 33 analyses of 24 grains yield ages ranging from

2934 to 1813 Ma (Figure 3f; Rayner, 2015). The three old-

est analyses (11182-78.1 at 2840 Ma, 11182-25.1 at

2866 Ma and 11182-116.2 at 2934 Ma) are from obvious

cores where zoning is truncated by overgrowths and are in-
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Figure 2: Field photographs of the basement samples and field re-
lationships discussed in this paper: a) strongly lineated tonalite
(sample 13SUB-Y47B) in contact with psammite, hammer is 40 cm
long; inset detail of rod-like, lineated biotite in tonalite; b) tonalite
gneiss with monzogranite injection, structurally above but
stratigraphically below quartzite, geologist is 170 cm tall; inset: de-
tail of tonalite (below hammer head) and monzogranite injection
(behind hammer), hammer is 40 cm long; c) cliff exposure (300 m)
of east-vergent fold of psammite, quartz diorite, calcsilicate and K-
feldspar megacrystic monzogranite (sample 13SUB-R003A); in-
set: detail of strongly deformed sample collected for geochronol-
ogy; pencil is 14 cm long.

Figure 3: Zircon images and concordia diagrams for Hall Penin-
sula, Nunavut, basement samples. Ellipses plotted and mean ages

reported at the 2σ confidence level. Abbreviation: MSWD, mean
square of weighted deviates: a) transmitted light image of zircon
grains recovered from sample 13SUB-Y47B; b) backscattered
electron (BSE) images of zircons from sample 13SUB-Y47B; white
scale bar is 20 µm, white grain numbers and black ellipses corre-
spond to analyses in Rayner (2015); c) concordia diagram of U-Pb
results from sample 13SUB-Y47B; dashed line ellipses are ex-
cluded from the calculation of the weighted mean; d) transmitted
light image of zircon grains recovered from sample 13SUB-S163A;
e) BSE images of zircons from sample 13SUB-S163A; white scale
bar is 20 µm, white grain numbers and black ellipses correspond to
analyses in Rayner (2015); f) concordia diagram of U-Pb results
from sample 13SUB-S163A; three analyses of inherited zircon are
not shown but are given in data table (Rayner, 2015); g) transmit-
ted light image of zircon grains recovered from sample 13SUB-
R003A; h) BSE images of zircons from sample 13SUB-R003A;
white scale bar is 20 µm, white grain numbers and black ellipses
correspond to analyses in Rayner (2015); i) concordia diagram of
U-Pb results from sample 13SUB-R003A.
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terpreted as inherited components in the tonalite. The ma-

jority of the analyses form a discordant array with 207Pb/
206Pb ages between 2811 Ma and 2637 Ma. These results

comprise analyses of single-phase zircon, as well as zircon

rims around inherited cores. The upper limit of this array is

defined by a cluster with a mean age of 2792 ±9 Ma (n = 5;

MSWD = 1.5). A second subset of unzoned zircon rims

yields a weighted mean 207Pb/206Pb age of 1855 ±13 Ma (n =

5, MSWD = 1.6), which roughly corresponds to the lower

intercept of the discordant array described above. The

2.8 Ga age grouping is interpreted to represent the crystalli-

zation age of the tonalite gneiss. The 1855 Ma cluster may

be a metamorphic overprint, or represent the age of monzo-

granite injection into the foliation of the gneiss. The author

prefers the former, as similar injection should be observed

in the adjacent sedimentary rocks in the case of the latter in-

terpretation. A metamorphic overprint is interpreted to be

responsible for Pb loss leading to discordance and drift to

younger ages observed in the Archean, igneous zircon.

Monzogranite (sample 13SUB-R003A)

Sample description

Asample of a strongly foliated and lineated K-feldspar por-

phyritic monzogranite was collected from the core of a

spectacularly exposed fold on the north side of Ptarmigan

Fiord (Figures 1, 2c). The limbs of the fold comprise quartz-

diorite, psammite, quartzite and calcsilicate units. The rep-

etition of orthogneiss panels and metasedimentary rocks in

cliff sides in the Ptarmigan Fiord area are interpreted as

thrust imbricates composed of paired basement with its

depositional cover (Steenkamp and St-Onge, 2014). This

K-feldspar porphyritic monzogranite (sample 13SUB-

R003A) and a psammite from an upper thrust imbricate

(sample 13SUB-S139A) were collected to test this hypoth-

esis.

Zircon description

A magnetic separator was used to isolate a zircon separate

and the grains were hand-picked from the nonmagnetic @

3° side-slope fraction. A relatively simple zircon popula-

tion was recovered from the porphyritic monzogranite com-

prising clear, colourless to pale brown stubby prisms, with

few inclusions and fractions (Figure 3g). Zoning is faint in

BSE images and no cores/overgrowths are observed (Fig-

ure 3h).

Results and interpretation

A total of 21 analyses of 21 grains yield a weighted mean
207Pb/206Pb age of 2719 ±4 Ma (n = 21, MSWD = 3.1). The

slight excess scatter indicated by the MSWD of 3.1 is attrib-

uted to geological complexity that could include Pb loss or

inheritance of slightly older zircon. Minor Pb loss caused

by the metamorphic and deformational overprint that af-

fected this sample is the preferred explanation. Inheritance

is a less likely cause due to the absence of cores in the BSE

images.

Metasedimentary rocks

Quartzite (sample 13SUB-S163B)

Sample description

A sample of very clean, blue-grey quartzite was collected

from a 24 m wide exposure in inferred stratigraphic contact

with tonalite gneiss basement (see sample 13SUB-S163A,

this paper, for more details). The quartzite is massive and

thick-bedded, the basal unit of an extensive psammite-

semipelite-pelite succession west of Okalik Bay (Figure 4a).

Zircon description

A magnetic separator was used to isolate a zircon separate

and the grains were picked hand-picked from the nonmag-

netic @ 10° side-slope fraction. Abundant zircon grains

were recovered from the quartzite, many with a well-

rounded morphology (Figure 5a inset). The BSE images re-

veal thin, unzoned, high-U (bright in BSE) overgrowths on

many grains.

Results and interpretation

A total of 65 detrital zircon grains were analyzed to define

the provenance profile of the quartzite. All grains yielded

Archean ages between 3151 Ma and 2604 Ma with promi-

nent modes at 2.70 Ga, 2.77 Ga, 2.81 Ga and 2.89 Ga (Fig-

ure 5a). These detrital modes are consistent with the known

ages of basement (Figure 5a) including the underlying

tonalite described earlier (sample 13SUB-S163A, crystal-

lization at 2792 ±9 Ma, red star on Figure 5a).The youngest

reproducible grain gave a mean 207Pb/206Pb age of 2707

±9 Ma (grain 70, n = 3, MSWD = 0.55), which is considered

the maximum age of deposition.

Psammite (sample 13SUB-S139A)

Sample description

In order to characterize the metasedimentary rocks that make

up the multiple basement/cover thrust imbricates in the Ptar-

migan Fiord area (Figures 1, 4b) a psammite was collected

from sandy interbeds (Figure 4c) within a dominantly

semipelite outcrop. The penetrative D1 + D2 deformation

has been strongly crossfolded (D3) with the crenulations

preserved in semipelite horizons. This sample was col-

lected from an upper basement/cover thrust package, not in

immediate contact with the dated basement sample 13SUB-

R003, but from an identical lithological and structural set-

ting.

Zircon description

A magnetic separator was used to isolate a zircon separate

and the grains were hand-picked from the nonmagnetic @

10° side-slope fraction. The zircon grains are typically pale

brown, rarely colourless, with extensive fracturing (Fig-

36 Canada-Nunavut Geoscience Office
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Figure 4: Sedimentary samples and field relationships, Hall Peninsula: a) 25 m thick, blue quartzite sample 13SUB-S163B sampled west
of Okalik Bay that lies stratigraphically above Archean tonalite basement (sample 13SUB-S163A); inset: detail of block sampled for geo-
chronology, hammer is 40 cm long; b) cliff face exposure (approximately 200 m tall) of rusty psammite in inferred stratigraphic contact with
tonalite basement; sample 13SUB-S139A is a quartzite horizon within this upper basement/cover thrust panel; c) detail of quartzite horizon
(sample 13SUB-S139A); hammer is 40 cm long; d) partially melted garnet-sillimanite-biotite semipelite with thin quartzite interbeds and
quartz veining at station 13SUB-S145; the sampled unit (not shown) is dominated by quartzite, hammer is 40 cm long; e) alternating psam-
mite and quartzite horizons sampled for geochronology to characterize metasedimentary rocks in western Hall Peninsula; sample 13SUB-
Y009C is the thick quartzite layer in the upper right of photo, scale card is 9 cm long; f) well exposed cliff face1–2 m structurally up section
from the location of sample 13SUB-R012 showing centimetre-scale alternating psammitic and semipelitic and partial melt layering, scale
card (centre) is 9 cm long.



ure 5b inset). Grain edges and terminations are relatively

sharp. Minor alteration is observed in the BSE images;

rims are not evident.

Results and interpretation

A total of 63 analyses of detrital zircon grains yield near-

ly exclusively Paleoproterozoic ages (Figure 5b). There

is a significant population of 1.96 Ga zircon grains. Rep-

licate analyses of one young grain yields a mean age of

1967 ±8 Ma (grain 93, n = 2, MSWD = 0.77) that con-

strains the maximum age of deposition. The most promi-

nent mode is at ca. 2.32 Ga, which is distinct from detrital

samples from southern Hall Peninsula (Rayner, 2014a,

b). The 2.6 Ga mode present in this sample is also rare in

comparison to other samples documented in this and ear-

lier studies (Rayner, 2014a, b). Notably, only one grain

has an age comparable to the typical basement signature

between 2.9 and 2.7 Ga. The provenance profile of this

sample is most similar to a psammite from the east on

Beekman Peninsula (see F104a, Figure 1; Rayner, 2014a,

b), which also has a young population at 1.96 Ga, but

contains only minor amounts of 2.3 Ga zircon and a

larger component of 2.9–2.7 Ga detritus.

Quartzite (sample 13SUB-S145B)

Sample description

A grey weathered blocky outcrop of dominantly garnet

sillimanite biotite semipelite (Figure 4d) includes a 3 m

wide quartzite bed at its eastern end. This outcrop is part

of an extensive panel of metasedimentary rocks in the

western part of the map area, which is dominated by

granulite-grade magmatic rocks (Figure 1).
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Figure 5: Probability density diagrams and histograms for detri-
tal zircon samples from Hall Peninsula. Dark grey curves include
only data that fall within the ±5% concordance threshold; light
grey curves incorporate all data. Replicates and metamorphic
overgrowths are not plotted, regardless of concordance. The bin
width is 10 m.y. Maximum ages of deposition (MDA) are reported

at the 2σ confidence level. Stars represent ages of known base-
ment (this study; Rayner, 2014a, b). See text for discussion and
Rayner (2015) for table of results: a) results from sample 13SUB-
S163B; inset: transmitted light image of the recovered zircons,
scale bar is 300 µm, red star corresponds to age of adjacent
basement tonalite (sample 13SUB-S163A, this study); abbrevia-
tion: MSWD, mean square of the weighted deviates; b) results
from sample 13SUB-S139A; inset: transmitted light image of the
recovered zircons, scale bar is 300 µm, red star corresponds to
the age of adjacent basement tonalite (13SUB-R003A, this
study); c) results from sample 13SUB-S145B; inset: transmitted
light image of the recovered zircons, scale bar is 300 µm; d) re-
sults from sample 13SUB-Y009C; inset: transmitted light image
of the recovered zircons, scale bar is 300 µm; e) results from
sample 13SUB-R012A; note change of x-axis scale; left inset:
transmitted light image of the recovered zircons, scale bar is
300 µm; right inset: backscattered electron (BSE) images of
zoned zircons from sample 13SUB- R012A; white scale bar is
20 µm, white grain numbers and black ellipses correspond to
analyses in Rayner (2015). See text for discussion.



Zircon description

A magnetic separator was used to isolate a zircon separate

and the grains were hand-picked from the nonmagnetic @

5° side-slope fraction. The zircon grains are typically pale

to medium brown, rarely colourless, with extensive fractur-

ing (Figure 5c inset) and are moderately to well rounded.

Results and interpretation

Analyses of 61 analyses of detrital zircon grains (including

replicates) yield dates between 3771 Ma and 2302 Ma

(Rayner, 2015; replicates not plotted on Figure 5c). Most of

the results fall in the range of typical basement ages be-

tween 2.9 Ga and 2.7 Ga. Nearly 50% of the analyses devi-

ate from concordance by more than 5%, including all analy-

ses younger than 2.6 Ga. The youngest concordant zircon

yields an imprecise age of 2617 ±47 Ma (1σ), which is not

reproduced in other grains. A more conservative estimate

of the maximum age of deposition of the quartzite is con-

strained by the group of approximately 20 grains with dates

clustering around 2.71 Ga.

Quartzite (sample 13SUB-Y009C)

Sample description

This sample was collected in the north-central part of the

map area (Figure 1) from a thin enclave of metasedimentary

rocks preserved in an area dominated by extensive grano-

diorite. The sedimentary enclave is strongly foliated and

folded and is composed of alternating banks of rusty bio-

tite-graphite semipelite and grey quartzite with minor bio-

tite and garnet (Figure 4e). It was sampled for geochronol-

ogy in order to characterize the sedimentary rocks in the

western part of the map area, for provenance comparison

with the lower-grade sedimentary rocks in the east.

Zircon description

A magnetic separator was used to isolate a zircon separate

and the grains were hand-picked from the nonmagnetic @

10° side-slope fraction. Abundant zircons were recovered,

ranging in colour from pale pink, pale yellow, pale brown to

colourless (Figure 5d, inset). The grains are high quality

with few fractures or evidence of alteration. Grain edges

and terminations are subrounded.

Results and interpretation

A total of 54 detrital zircon grains were analyzed yielding

ages between 2683 Ma and 2094 Ma (Rayner, 2015). Repli-

cate analyses on the youngest grain constrains the maxi-

mum age of deposition at 2097 ±16 Ma (grain 94, n = 3,

MSWD = 3.6). As with sample 13SUB-S139Ain the north-

east, the detrital profile is dominated by 2.5–2.3 Ga zircon

(Figure 5d) and there is very limited representation of detri-

tus with a local basement age signature. In contrast with

sample 13SUB-S139A and other samples from southwest-

ern Hall Peninsula (samples 12MBC-B95 and 12MBC-

R15; see Rayner, 2014a, b), ca. 1.96–1.90 Ga detritus is not

identified.

Psammite (sample 13SUB-R012A)

Sample description

A psammite layer from an extensive semipelite/pelite+

calcsilicate package was collected on the Hall Peninsula

mainland opposite Augustus Island (Figure 1). This area is

characterized by granulite-facies metasedimentary rocks

(psammite to pelite) and voluminous garnet-biotite leuco-

granite as well as extensive granulite-grade plutonic rocks.

Most exposures of psammite-semipelite also include up to

15% garnet leucogranite injection along foliation, making

it difficult to collect a ‘clean’ sample (Figure 4f).

Zircon description

A magnetic separator was used to isolate a zircon separate

and the grains were hand-picked from the nonmagnetic @

10° side-slope fraction. The zircon recovered was limited.

Grains are pale to medium brown in colour, prismatic and

typically subrounded to resorbed (Figure 5e, inset). In BSE

images the zircon grains are commonly unzoned and highly

altered.

Results and interpretation

A total of 31 zircons were analyzed yielding ages between

1981 and 1751 Ma (Figure 5e). Most of the zircons with

ages between 1890 Ma and 1751 Ma are characterized by U

concentrations in excess of 1000 ppm. These do not form a

single statistical population with the scatter likely the result

of Pb loss from radiation-damaged zircon. While a single

age determination is not possible from this dataset, most of

the analyses fall within the 1880–1840 Ma age range,

which is a known period of magmatism in southern Baffin

Island (Jackson et al., 1990; Wodicka and Scott, 1997;

Scott and Wodicka, 1998; Scott, 1999, Whalen et al., 2010).

Rocks of this age intrude the metasedimentary rocks on

Hall Peninsula (Rayner, 2014a, b). Consequently, the au-

thor interprets these zircons as having crystallized during

this extensive magmatic event and do not represent the de-

trital profile of the metasedimentary rock. While it is possi-

ble that some of the oldest zircons in this range that retain

oscillatory zoning (grains 18, 48, 76, 79, 90; >1895 Ma;

Figure 5e right inset) are detrital in origin, it is statistically

impossible to distinguish these from a nearly coeval ther-

mal/magmatic overprint. A single, discordant zircon falls

outside this Paleoproterozoic cluster with a date of 2475 Ma.

Plutonic rocks

Orthopyroxene-monzogranite (sample 13SUB-
R001A)

Sample description

The western part of the map area is characterized by an ex-

tensive granulite-grade plutonic suite that varies in compo-
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sition from diorite to monzogranite (Figure 1). A sample of

hornblende-biotite-magnetite-orthopyroxene monzo-

granite was collected northwest of McKeand lake in order

to constrain the age of this relatively felsic component of

the plutonic suite (Figure 6a).

Zircon description

A magnetic separator was used to isolate a zircon separate

and the grains were hand-picked from the nonmagnetic @

3° side-slope fraction. The zircons typically have an elon-

gate prismatic crystal form with resorbed terminations

(Figure 7a). In BSE images, the grains form two broad cate-

gories: zoned, fractured zircon and unzoned, unfractured

zircon (Figure 7b). Each category forms discrete grains;

one does not form rims around the other.

Results and interpretation

A total of 35 analyses were carried out on 33 zircon grains.

The 207Pb/206Pb ages fall into two distinct groups. The

younger group is a tight cluster with a weighted mean age of

1872 ±5 Ma (n = 22, MSWD = 1.6) derived from unzoned,

unfractured zircon grains. These have U/Th ratios between

0.1 and 1.3 and are interpreted to represent the crystalliza-

tion age of the monzogranite (Figure 7c inset). The remain-

ing 14 older analyses are determined from zoned, fractured

zircon and are interpreted as inherited. Most comprise a lin-

ear array with a cluster of concordant analyses near 2.72 Ga,

whereas younger analyses (between 2.2 and 2.7 Ga) form

an apparent discordia toward 1872 Ma (Figure 7c). Such a

discordia would suggest Pb loss from a single inherited

population (excluding the single concordant 3.5 Ga grain);
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Figure 6: Paleoproterozoic plutonic samples and field relationships, Hall Peninsula. Counterclockwise from upper left: a) extensive expo-
sure of strongly foliated hornblende-biotite-magnetite-orthopyroxene monzogranite (sample 13SUB-R001A); banding defined by alternat-
ing horizons of coarse- and fine-grained monzogranite, hammer (lower right of photo) is 40 cm long; b) quartz diorite (sample 12MBC-
Y48A) intruding rusty pelite, geologist is 170 cm tall; c) detail of cumulate layering in geochronology sample of quartz diorite (sample
12MBC-Y48A), field of view is approximately 1 m; d) massive monzogranite (sample 12MBC-Y103A) cutting foliated (yellow dashed line)
psammite, scale card (centre-right) is 9 cm across.



however, given the relatively large errors for each individ-

ual analysis it is not possible to assess whether this array

represents principally a ca. 2.72 Ga inherited zircon popu-

lation or one composed of variable (between 2.2 and

2.74 Ga) age zircon.

Quartz diorite (sample 12MBC-Y048A)

Sample description

Athin panel of quartz diorite is emplaced within a sedimen-

tary-dominated package on southeastern Hall Peninsula

(Figures 1, 6b). The associated pelite contains extensive

partial melt with blebby K-feldspar and thick biotite

schlieren. The quartz diorite contains heterogeneously dis-

tributed garnet and quartz. Compositional layering (2 mm

scale) defined by enrichment in plagioclase and/or garnet

relative to hornblende is consistent with an igneous cumu-

late texture (Figure 6c).

Zircon description

Most of the zircon from the quartz diorite are clear, colour-

less, equant prisms (Figure 7d). In BSE images the grains

exhibit weak concentric zoning or are unzoned (Figure 7e).

Results and interpretation

Atotal of 24 analyses were carried out on 20 separate zircon

grains yielding 207Pb/206Pb ages ranging from 1904 to

1776 Ma. Most of these analyses form a single statistical

population with a weighted mean age of 1852 ±7 Ma (n =

20, MSWD = 2.0), which is tentatively interpreted as the

crystallization age of the quartz diorite. The two youngest

analyses (grains 49 and 42) and the two oldest analyses

(grain 99 and 71) are excluded from the calculation of the

mean. The young analyses are from distinctly zoned zircon

(present as an overgrowth in the case of grain 49) and are in-

terpreted to represent a metamorphic/fluid overprint re-

lated to the extensive infiltration of pegmatitic partial melt

observed at this locality. The two older analyses are not re-

producible, nor are they representative of a distinct zircon

morphology. With the limited dataset available it is not pos-

sible to determine if these older ages are the results of

geological variability (e.g., minor inheritance) or excess

analytical scatter.

Biotite monzogranite (sample 12MBC-Y103A)

Sample description

A sample of massive, coarse-grained biotite monzogranite

cuts a strongly foliated sedimentary panel at high-angle on

southeastern Hall Peninsula (Figures 1, 6d). The age of the

monzogranite will provide a constraint not only on the min-

imum age of deposition of the sedimentary sequence but

also a minimum age for the penetrative deformation event

recorded in the metasedimentary assemblage.

Zircon description

The zircon grains recovered from the monzogranite and

uniformly medium brown and prismatic (Figure 7g). In

BSE images, fracturing and alteration are evident in most

grains (Figure 7h).

Results and interpretation

A total of 19 analyses were carried out on 19 zircon grains.

The results cluster between 1847 and 1793 Ma. The weight-

ed mean of sixteen analyses is 1830 ±3 Ma (MSWD = 2.6,

excluding the three youngest analyses), which is inter-

preted as the crystallization age of the monzogranite and

the minimum age of the pervasive, regional deformation

event in the area. The excess scatter in the data indicated by

the young excluded analyses and non-unity MSWD for the

mean of the remaining analyses may be the result of Pb loss

from these relatively high U (350–1600 ppm) and altered

zircon grains.

Economic considerations

Precise, absolute age constraints are an essential compo-

nent of modern mapping, as they provide temporal calibra-

tion of geological observations, strengthen regional corre-

lations and place time brackets on tectonometamorphic

events. The continued characterization of the detrital zircon

provenance profile of Paleoproterozoic sedimentary rocks

across Hall Peninsula advances the study of the origin and

evolution of these base-metal prospective rocks. Further

comparisons of the provenance profiles of sedimentary

rocks across Hall Peninsula with similar datasets from Lake

Harbour Group rocks on southern Baffin Island (host to

coloured gemstones), Tasiuyak gneiss in Labrador (Scott

and Gauthier, 1996; Scott, 1999) or possible equivalents in

Greenland (Thrane and Connelly, 2006; Sanborn-Barrie et

al., 2015) will contribute to the assessment of regional

tectonostratigraphic correlations.

Conclusions

Hall Peninsula basement rocks

• The three new Archean basement ages presented in this

report (2832 ±5 Ma, 2792 ±9 Ma and 2719 ±4 Ma) are

consistent with those reported previously (samples

F105a, F96B on Figure 1; Scott, 1999; Rayner, 2014a,

b) defining a relatively uniform age range (dominantly

2.8–2.7 Ga) for the basement complex across eastern

Hall Peninsula.

Hall Peninsula metasedimentary rocks

• Two quartzite samples (sample 13SUB-S163B, in con-

tact with tonalite basement and sample 13SUB-S145B)

yield provenance profiles with exclusively Archean re-

sults, dominated by known basement ages. As with a

sample of quartzite from southeastern Hall Peninsula
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(sample F96B on Figure 1, Rayner, 2014a, b) these

likely represent a locally derived, basal sedimentary

package.

• Although these quartzite samples only contain Archean

detritus, they are inferred to be Paleoproterozoic in age

because there is no evidence of unconformities or other

temporal breaks between these samples and those with

demonstrable Paleoproterozoic maximum depositional

ages (sample 13SUB-S139A, 13SUB-Y009C, this

study; samples F104A, K97A, R15A, B95A on Fig-

ure 1; see also Rayner 2014a, b).

• The age distribution of Paleoproterozoic detritus in

these two samples exhibit significant differences. Psam-

mite, sample 13SUB-S139A, contains a prominent but

restricted mode at ca. 2.32 Ga and a young population at

1.96 Ga. The youngest detrital zircon from quartzite,

sample 13SUB-Y009C, yields an age of 2.1 Ga and the

provenance profile is dominated by a broad swath of re-

sults between 2.5 and 2.25 Ga. While there are some

similarities, neither of these profiles strongly resembles

those of previously dated metasedimentary rocks on

Hall Peninsula (Rayner, 2014a, b).

• Detrital zircon sources at 1.96 Ga and 2.5–2.3 Ga are

limited on Baffin Island.

• Further evaluation of these variations in provenance

across Hall Peninsula and comparison with other units

on Baffin Island and further afield is required to under-

stand the evolution of this metasedimentary assem-

blage.

Hall Peninsula Paleoproterozoic plutonic rocks

• An orthopyroxene-bearing monzogranite is dated at

1872 ±5 Ma. This age is younger than the ca. 1890 Ma

granulite-grade plutons previously dated (B97A on Fig-

ure 1; Scott, 1999; Rayner, 2014a, b) but identical in age

to four other biotite- and/or garnet-bearing monzo-

granite samples in the region (samples B95B, K79B on

Figure 1; Scott, 1999; Rayner, 2014a, b)

• A quartz diorite yields an age of 1852 ±7 Ma. Similar

ages have been determined for more felsic compositions

from western Hall Peninsula (Scott, 1999) and are as-

cribed to the southern continuation of the Cumberland

Batholith (Jackson et al., 1990; Scott and Wodicka,

1998)

• A massive biotite monzogranite is dated at 1830 ±3 Ma,

which also constrains the minimum age of the regional,

pervasive deformation episode.
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