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Abstract

This paper presents new U-Pb geochronology data from three sedimentary rocks and three plutonic rocks collected during

recent bedrock geological mapping of eastern Meta Incognita Peninsula, Baffin Island, Nunavut. A quartzite (sample

14SAB-S013A), contiguous with the type area of the Lake Harbour Group near Kimmirut, is characterized by an exclu-

sively Archean detrital zircon profile, dominated by ca. 2.82 Ga detritus. Calcareous quartzite from the central part of the

peninsula (sample 14SAB-O103B) includes detrital ages of 2.7 Ga, 2.6–2.5 Ga, 2.35 Ga, 2.1 Ga and 1.93–1.91 Ga. The

maximum age of deposition of the calcareous quartzite is 1913 ±17 Ma. A grey, sandy quartzite horizon (sample 14SAB-

R108B), from an outcrop of psammite/leucogranite, is dominated by Orosirian age (2050–1800 Ma) zircon. A component

of ca. 1.85 Ga zircon is interpreted to reflect partial melting and emplacement of nearby leucogranite. Given their proximity

to the type area, and similar lithological association and geological setting, the metasedimentary rocks on eastern Meta In-

cognita Peninsula are correlated with the Lake Harbour Group.

A megacrystic biotite-orthopyroxene monzogranite (sample 14SAB-O071A) is interpreted to have crystallized at 1845

±19 Ma. A megacrystic biotite-magnetite monzogranite (sample 14SAB-R62A) is interpreted to have a crystallization age

of 1865 ±10 Ma, with an older 1896 Ma component representing an inherited or possibly autocrystic phase. A pink, sugary-

textured biotite-magnetite monzogranite (sample 14SAB-O049A) is cautiously interpreted to have crystallized at 1871

±4 Ma followed by metamorphism that resulted in resetting of zircon U-Pb systematics. Despite their relatively simple and

homogeneous appearance in the field, complex geochronological results made interpretation of the crystallization ages of

plutonic phases from Meta Incognita Peninsula challenging. The highest grade, most deformed samples discussed in this

paper yielded the youngest ages. This emphasizes the need for careful field observations of crosscutting relationships when

establishing a field chronology for plutonic rocks.

Résumé

Le présent article fait état de nouvelles données d’analyses géochronologiques U-Pb effectuées sur trois échantillons de

roches sédimentaires et trois échantillons de roches plutoniques recueillis au cours des travaux de cartographie du substra-

tum rocheux de la partie est de la Péninsule Meta Incognita, dans l’île de Baffin, au Nunavut. Une unité de quartzite

(échantillon 14SAB-S013A), contiguë à la région type associée au groupe de Lake Harbour près de Kimmirut, se distingue

par le profil d’âge exclusivement archéen des zircons détritiques, caractérisé par la présence dominante de débris âgés

d’environ 2,82 Ga. Un quartzite calcareux (échantillon 14SAB-O103B) provenant de la partie centrale de la péninsule

affiche la gamme d’âges de zircons détritiques suivante: 2,7 Ga, 2,6–2,5 Ga, 2,35 Ga, 2,1 Ga et 1,93–1,91 Ga. L’âge maxi-

mum de mise en place du quartzite calcareux est établi à 1913 ±17 Ma. Un horizon gris de quartzite sableux (échantillon

14SAB-R108B), provenant d’un affleurement de psammite et de leucogranite, se caractérise par la présence prédominante

d’une population de zircons datant de l’Orosirien (2050–1800 Ma) La présence de quelques populations de zircons dont

l’âge se situe à environ 1,85 Ga est associée aux épisodes de fusion partielle et de mise en place d’un leucogranite voisin. En
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raison de leur proximité à la région type, ainsi que leur association lithologique et milieu géologique semblables, les roches

dans la partie est de la péninsule Meta Incognita sont mises en corrélation avec celles du groupe de Lake Harbour.

On a établi à 1845 ±19 Ma l’âge de cristallisation d’un monzogranite à biotite-orthopyroxène mégacristallin (échantillon

14SAB-O071A), alors que celui d’un monzogranite à biotite-magnétite mégacristallin (échantillon 14SAB-R62A) se situe

à 1865 ±10 Ma, bien qu’il présente une composante plus ancienne datant de 1896 Ma, laquelle correspondrait à une phase

héritée ou possiblement autocristalline. On estime à 1871 ±4 Ma l’âge de cristallisation d’un monzogranite à magnétite rose

à texture saccharoïde, qui aurait été suivi d’un épisode de métamorphisme, lequel aurait entraîné la remise en place isotop-

ique des systèmes U-Pb sur zircon. Malgré leur apparence homogène et peu complexe sur le terrain, la complexité des

résultats obtenus des analyses géochronologiques a rendu plus exigeante la tàche d’interpréter les âges de cristallisation des

phases plutoniques de la péninsule Meta Incognita. Les échantillons les plus déformés et ayant subi le degré le plus élévé de

métamorphisme qui font l’objet du présent rapport ont livré les âges de cristallisation les plus récents. Ce résultat met en

évidence le fait qu’il est nécessaire de noter très attentivement les relations de recoupement observées sur le terrain

lorsqu’on tente d’établir sur place la chronologie des roches plutoniques.

Introduction

The Geo-mapping for Energy and Minerals (GEM) pro-

gram is laying the foundation for sustainable economic de-

velopment in the North. The program provides modern,

public geoscience that will set the stage for long-term deci-

sion making related to investment in responsible resource

development. Geoscience knowledge produced by GEM

supports evidence-based exploration for new energy and

mineral resources, and enables northern communities to

make informed decisions about their land, economy and so-

ciety. As part of the GEM-Baffin project area, a two-year

activity entitled ‘Completing the regional bedrock map-

ping of the southern half of Baffin Island’ is being led by the

Geological Survey of Canada (GSC) in partnership with

the Canada-Nunavut Geoscience Office (CNGO) to pro-

vide regional syntheses that encapsulate new knowledge of

the bedrock geology and sedimentary basins, including

potential zones of mineralization and carving stone.

During the past two decades, modern, systematic and tar-

geted mapping of bedrock geology has been completed for

large tracts of southern Baffin Island. Only two gaps re-

mained prior to finalizing the updated coverage of the

whole of Baffin Island south of latitude 70°N; Meta Incog-

nita Peninsula east of longitude 68°W, and south-central

Baffin Island in the Clearwater Fiord–Sylvia Grinnell Lake

area. Available geological information for both areas was

limited to low-resolution helicopter reconnaissance work

completed in the 1960s. Portions of south-eastern Baffin Is-

land represent some of the last major missing tectonic

pieces in the current understanding of Nunavut geology

and targeted bedrock tectonostratigraphic, geochronologi-

cal and structural studies will largely resolve this uncertainty.

In the summer of 2014, helicopter-supported bedrock map-

ping was carried out on eastern Meta Incognita Peninsula

(Figure 1) with the aim of constraining potential vectors to

mineralization for a number of mineral commodities in-

cluding diamonds, Ni, Cu, PGEs, Pb and Zn. In addition,

mapping was carried out to define the lateral extent of pro-

spective Lake Harbour Group sedimentary strata and

associated layered mafic/ultramafic sills, which provide

the most promising carving stone potential in the vicinity of

Iqaluit and Kimmirut. This paper presents U-Pb geochron-

ological results stemming from the 2014 fieldwork.

Detailed descriptions of the geology of eastern Meta Incog-

nita Peninsula geology can be found in St-Onge et al.

(2015a–e). In brief, metasedimentary units comprising

quartzite, marble, psammite, pelite and semipelite were

identified, all of which can be correlated with the contigu-

ous middle Paleoproterozoic Lake Harbour Group in the

type area north of Kimmirut (Figure 1). The full suite of

siliciclastic rock types occurs across all of eastern Meta In-

cognita Peninsula. The spatial distribution of a suite of lay-

ered mafic to ultramafic sills intrusive into the sedimentary

strata was also documented and is the focus of further study

(St-Onge et al., 2015e; Liikane and St-Onge, 2015). High-

grade felsic to intermediate plutonic rocks dominate the

bedrock exposures on eastern Meta Incognita Peninsula.

The plutonic rocks vary in composition (gabbro/quartz

diorite to syenogranite), mineral assemblage (±garnet,

orthopyroxene, biotite, hornblende and magnetite) and de-

gree of strain. The plutonic rocks are tentatively interpreted

as part of the middle Paleoproterozoic Cumberland Batho-

lith, a hypothesis to be tested by geochronology.

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

across eastern Meta Incognita Peninsula are presented. The

samples were analyzed using the sensitive high-resolution

ion microprobe (SHRIMP) at the Geological Survey of

Canada in Ottawa, Ontario. Sample locations are plotted on

Figure 1 and UTM locations are included with the geo-

chronology data tables (see Rayner, 2015a2). The objective
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of the geochronology research component of the Meta In-

cognita Peninsula project is to provide temporal pins for the

geological observations. The suite of dated samples achieves

this objective by 1) constraining the provenance profile and

maximum age of deposition of three samples from the ex-

tensive metasedimentary assemblage; 2) establishing con-

straints on the tectonomagmatic evolution of the area

through age determinations of three Paleoproterozoic plu-

tonic rocks.

Surface bedrock observations, combined with new geo-

chronological, geochemical, geophysical, and detailed

tectonostratigraphic and petrological data, will be synthe-

sized into a new, modern compilation map and geodatabase

for the southern half of Baffin Island, including the territo-

rial capital region. This will ultimately lead to an improved

understanding of the geological history and Precambrian

architecture of the region and its relationship to western

Greenland rocks.

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). A magnetic separator was used to iso-

late a zircon separate.

The SHRIMP analytical procedures followed those de-

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

propagation methods following Stern and Amelin (2003).
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Figure 1: Simplified bedrock geology of eastern Meta Incognita Peninsula, Baffin Island,
Nunavut based on 2014 mapping. More detailed geological maps can be found in St-Onge et
al., 2015a-c.



Briefly, zircons were cast in 2.5 cm diameter epoxy mounts

(GSC mounts.744, 756, 762) along with fragments of the

GSC laboratory standard zircon (z6266, with 206Pb/238U

age = 559 Ma). The midsections of the zircons were ex-

posed using 9, 6, and 1 µm diamond compound, and the in-

ternal features of the zircons (such as zoning, structures and

alteration) were characterized in cathodoluminescence

(CL) or back-scattered electron (BSE) mode utilizing a

Zeiss Evo® 50 scanning electron microscope. The count

rates of 11 masses including background were sequentially

measured with a single electron multiplier. Offline data

processing was accomplished using SQUID2 (version

2.50.11.10.15, revised 15 October 2011). The 1ó external

errors of 206Pb/238U ratios reported in the data table incorpo-

rate the error in calibrating the standard. Common Pb cor-

rection used the Pb composition of the surface blank (Stern,

1997). Details of the analytical session, including spot size,

number of scans, calibration error and the application of

any intra-element fractionation corrections are given in the

footnotes of the data table (Rayner, 2015a). Isoplot v4.15

(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 2ó. Probability density diagrams were generated using

AgeDisplay (Sircombe, 2004).

Results

Quartzite (sample 14SAB-S013A; GSC lab
number z11263)

A 200 m thick, white-weathering quartzite of the Lake Har-

bour Group was sampled for detrital zircon geochronology

from one of the most extensive exposures of Lake Harbour

Group rocks in the western part of the map area (Fig-

ures 1, 2a). Secondary minerals in the quartzite include gar-

net, sillimanite and graphite, which define S1 folds whose

axial planes are parallel to the transposition fabric (Fig-

ure 2b).

The zircons recovered from the quartzite typically consist

of clear, colourless to pale brown cores surrounded by tur-

bid medium-brown overgrowths (Figure 3a, inset). In BSE

images these overgrowths are relatively bright, indicating

elevated U content. Seventy analyses were conducted on 60

zircon grains (Figure 3a; Rayner, 2015a for data table).

Analysis of 12 overgrowths yielded ages between 1779 and

1849 Ma and a weighted mean 207Pb/206Pb age of 1806

±7 Ma (mean square of the weighted deviates; MSWD =

1.9, probability = 0.039). The remaining analyses of zircon

cores or single-phase grains yielded ages between 2290 and

2950 Ma. The detrital provenance profile is characterized

by a single dominant mode at 2.82 Ga. Many of the younger

analyses (2.29–2.67 Ga) are greater than 10% discordant

and, therefore, are not reliable indicators of Paleoprotero-

zoic detritus. The youngest reliable concordant zircon

yielded an age of 2.67 Ga, which is considered the maxi-

mum age of deposition. This extensive quartzite in the

western part of the map area is thus characterized by

Archean detritus. Basement rocks of that age have not been

identified on Meta Incognita Peninsula but are known on

Hall Peninsula to the north (Scott, 1999; From et al., 2015;

Rayner, 2015b, c).

Calcareous quartzite (sample 14SAB-O103B;
GSC lab number 11264)

Exposures of metasedimentary rocks south of York Sound

(Figure 1) include a package of clastic and chemical sedi-

ments characterized by 10–15 cm interbedded quartzite and

calcsilicate/marble (Figure 2c, d). In some cases, the bed-

ding between the silicate and calcareous components is

straight or transposed, and in other cases, disharmonic fold-

ing is preserved. Elsewhere on the outcrop, garnet-sillim-

anite leucogranite preserving ghost compositional layers

from its source metasedimentary rocks is observed. A sam-

ple of calcareous quartzite was collected to evaluate its

detrital-provenance signature.

The zircon grains recovered from sample 14SAB-O103B

are very similar in appearance (Figure 3b, inset) to those

from sample 14SAB-S013A described earlier. They typi-

cally consist of clear, colourless to pale brown cores sur-

rounded by medium-brown overgrowths, which appear un-

zoned and bright in BSE images relative to the cores.

Sixty-two analyses were carried out on 52 separate zircon

grains, yielding dates between 1713 and 3002 Ma. Many of

the analyses younger than 1900 Ma are from unzoned

overgrowths. These are not considered detrital but they do

not form a single statistical population as in sample 14SAB-

S013A. Other young analyses from zircon cores or single-

phase zircon were not reproducible in replicate analyses.

The presence of overgrowths and the nonreproducibility of

results are consistent with a metamorphic overprint affect-

ing these zircon grains and must be considered when deter-

mining the youngest detrital age. When assessing detrital

sources, only the oldest analysis from a single grain is con-

sidered. Most detrital zircons grains from this calcareous

quartzite are younger than 2.7 Ga, with modes at 2.6–2.5 Ga,

2.35 Ga, 2.1 Ga and 1.93–1.91 Ga, with no single mode dom-

inating the profile (Figure 3b). The youngest detrital zircon

yielded an age of 1913 ±17 Ma (n = 2 replicates on grain 46,

MSWD = 0.13). Replicate analyses on other ca. 1.9–1.93 Ga

zircon grains support this as the maximum age of deposi-

tion.

Quartzite (sample 14SAB-R108B; GSC lab
number z11268)

A grey, sandy, quartz-rich horizon, approximately 30 cm

wide, was collected from within an extensive exposure of

rusty-weathering garnet-biotite-sillimanite psammite in-

jected with white-weathering leucogranite (Figure 2e, f).
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Figure 2: Field photographs and relationships of metasedimentary samples collected for geochronology across eastern Meta Incognita
Peninsula, Nunavut (see Figure 1 for sample locations): a) outcrop of thick, white quartzite (sample14SAB-S013A), hammer is 40 cm long;
b) detail of isoclinal folding defined by sillimanite, S1 axial plane is parallel to regional transposition fabric; c) thin horizons of quartzite within
a calcsilicate dominated outcrop at sample location 14SAB-O103B, hammer is 40 cm long; d) thicker horizon of quartzite (sample14SAB-
O103B), hammer for scale (40 cm long) is located just below the ‘quartzite’ label; e) aerial photograph of the general aspect of the outcrop,
taken 5 km northwest of sample location 14SAB-R108B; thin white banding on the island is leucogranite, rusty orange rocks are psammite/
semi-pelite (scale is approximate); f) detail of hand specimen of sample 14SAB-R108B.
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Figure 3: Probability density diagrams and histograms for detrital zircon samples from eastern Meta Incognita
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 20 m.y. Where applicable, maximum ages of deposition (MDA) are reported at the 2ó confidence
level. See text for discussion and Rayner (2015a) for table of results: a) results from sample 14SAB-S013A; in-
set: transmitted light image of the recovered zircons, scale bar is 300 µm. b) results from sample 14SAB-
O103B; inset: transmitted light image of the recovered zircons, scale bar is 300 µm; c) results from sample
14SAB-R108B; inset: transmitted light image of the recovered zircons, scale bar is 300 µm. Abbreviation:
MSWD, mean square of the weighted deviates.



Detrital zircon geochronology results from this sample will

permit comparisons of the provenance of this easternmost

sedimentary unit with that of those further to the west and

with the Lake Harbour Group rocks exposed around Kim-

mirut.

Eighty-five analyses were carried out on 73 individual zir-

con grains, yielding dates between 1746 and 3137 Ma; no-

tably, only 8 are older than 2.3 Ga. This dominance of

Orosirian (2050–1800 Ma) detritus stands in distinct con-

trast to the other two detrital samples discussed here.

Amongst the youngest results (younger than 1.9 Ga), there

is no correlation between zoning or grain microstructure, as

few zircon grains from this sample contain overgrowths.

Many of the ca. 1.85 Ga zircon grains are oscillatory zoned,

suggesting a magmatic rather than metamorphic origin, but

an interpretation of these zircon grains as detrital would be

inconsistent with field relationships. Elsewhere, metasedi-

mentary rocks on southern Baffin Island are intruded by the

Cumberland Batholith (1865–1845 Ma, Whalen et al.,

2010) or record a metamorphic overprint of similar age and

thus must be older. Therefore, it seems likely that many of

the ca. 1.85 Ga grains recovered in this sample are from the

extensive leucogranite (Figure 2e). Since the ca. 1.85 Ga

zircon grains are chemically and morphologically indistin-

guishable from detrital/inherited zircon, a maximum

depositional age cannot be determined. However, the pres-

ence of abundant zircon yielding ages less than 2.1 Ga is

consistent with an Orosirian age of deposition.

K-feldspar–megacrystic biotite-orthopyroxene
monzogranite (sample 14SAB-O071A; GSC lab
number 11266)

A sample of strongly foliated and lineated K-feldspar–

megacrystic biotite-orthopyroxene monzogranite (unit

Pmo, St-Onge et al., 2015b) was collected from a complex

outcrop in the central part of the map area (Figure 1). The

outcrop consists mainly of megacrystic monzogranite but

also includes enclaves of diorite, both of which are cut by

syenogranite dykes (Figure 4a, b). Care was taken to avoid

either of these components when sampling, Potassium-

feldspar–megacrystic biotite-orthopyroxene monzogranite

is a common constituent phase of the Cumberland

Batholith. The U-Pb results presented here will be used to

test the preliminary field interpretation that both this unit

and the Cumberland Batholith are related.

Recovered zircon grains are pale to medium brown, with no

preserved facets, crystal edges or terminations (Figure 4c).

The rounded form of these grains and the high metamor-

phic grade of the sample, inferred by the presence of

orthopyroxene, suggest that the zircons have been partially

resorbed. Zoning is very faint to nonexistent in BSE im-

ages. Twenty-nine analyses were carried out on 28 zircon

grains (Rayner, 2015a). There is a large degree of scatter in

the data; however, some individual analyses are relatively

imprecise due to low U contents. Due to the highly variable

precision of the analyses and given the fairly consistent

morphology and zonation of the zircon grains, virtually the

entire population of analyzed zircons was grouped together

to calculate an age (Figure 4d). Only a single zircon, with

distinct U content and sharp oscillatory zoning was ex-

cluded from the calculation. A Tukey’s biweight mean was

used to minimize the effects of weighting particular analy-

ses by their precision. This calculation yielded a 207Pb/206Pb

age of 1845 ±19 Ma, which is interpreted as the crystalliza-

tion age of the K-feldspar–megacrystic biotite-orthopyrox-

ene monzogranite. This result is in line with the known ages

of the Cumberland Batholith (Whalen et al., 2010).

Biotite-magnetite monzogranite (sample 14SAB-
R062A; GSC lab number z11267)

A sample of biotite-magnetite monzogranite was collected

from the eastern end of Meta Incognita Peninsula to charac-

terize the age of this regionally extensive unit (unit Pmo, St-

Onge et al, 2015a). The sample is medium grained and

equigranular, with a greenish cast to the feldspars on a fresh

surface consistent with having reached granulite-grade

metamorphic conditions (Figure 5a).

The zircons recovered from the biotite-magnetite monzo-

granite are prismatic, pale brown to pale pink and generally

of excellent quality: clear, with few to no fractures or inclu-

sions (Figure 5b). Their CL response is weak, yet broad os-

cillatory and sector zoning are preserved (Figure 5c, d).

Most of the zircon grains appear to comprise an inner and

outer component. In some cases, the zoning of the inner

component is truncated by the outer component (e.g., Fig-

ure 5c, grain no.3), a condition which would suggest that an

older core has been overgrown by a younger rim. However,

in other instances, the zoning is concentric rather than trun-

cated (e.g., Figure 5c, grain no.1). Across the zircon popu-

lation there is no consistent difference in the CL response,

or the style of zoning between the inner or outer parts of the

grains. For example, outer portions of the grains may be

brighter or darker than the inner. Since it is not apparent that

there is a distinct difference in growth conditions between

these two phases, the terms inner and outer will be used

rather than core and rim to leave open the possibility that

the apparent multicomponent nature of the zoned zircon is a

function of changing trace-element composition, rather

than a separate zircon-growth event.

Fifty-one analyses were carried out on 39 zircon grains,

yielding 207Pb/206Pb ages between 1811 and 1934 Ma, which

do not form a single statistical population (Figure 6;

Rayner, 2015a). When the results are evaluated according

to the position of the analytical spot within the zircon (inner

versus outer), it is still not possible to resolve two separate,

statistically significant groups. Analyses from the inner

parts of grains range from 1836 to 1922 Ma, whereas data

from the outer parts of grains range from 1828 to 1904 Ma.
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In order to better evaluate the results, only grains with

paired inner and outer analyses, where the relative age rela-

tionships are clear, are considered (Figure 6). In the case of

12 analyses from the inner parts of the grains, the weighted

mean 207Pb/206Pb age is 1896 ±11 Ma (MSWD = 3.5). The

weighted mean 207Pb/206Pb age from the corresponding

outer portions of the same 12 grains is 1865 ±10 Ma (n = 13,

MSWD = 1.7).

An alternative treatment of the data utilizes the Unmix

function in Isoplot, which deconvolutes a set of data points,

whose errors overlap but which are known to consist of

more than one age component (Ludwig, 2003; Sambridge

and Compston, 1994). The resulting output ages are 1896

±6 Ma and 1850 ±7 Ma, which are broadly in agreement

with the weighted means calculated for the subset of paired

analyses. This sample of biotite-magnetite monzogranite

from the eastern end of Meta Incognita Peninsula thus con-

tains age components known from the Qikiqtarjuaq

plutonic suite (1910–1880 Ma), Cumberland Batholith

(1865–1845 Ma; Whalen et al., 2010) and regional meta-

morphism (1850–1815 Ma: St-Onge et al., 2007), which

makes it challenging to equivocally assess its crystalliza-

tion age. The preferred interpretation is that this rock crys-

tallized at 1865 Ma, with the older component representing

an inherited phase or possibly an autocrystic phase from a

long-lasting magmatic system. The well-preserved oscilla-

tory zoning observed in the outer parts of many grains is

consistent with magmatic growth. One would have ex-

pected to see greater intragrain differences in the composi-

tion and zoning pattern of the outer portions of the grains if

these were related to overgrowths from a regional meta-

morphic event.
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Figure 4: Field relationships, zircon image and concordia diagram of plutonic samples from eastern Meta Incognita Peninsula: a) foliated
diorite enclave within foliated K-feldspar–megacrystic biotite-orthopyroxene monzogranite; contact between diorite and monzogranite is
exploited by late pegmatite; b) syenogranite dyke cutting strong fabric in megacrystic monzogranite; c) zircon recovered from megacrystic
monzogranite, scale bar is 300 µm; d) concordia diagram of U-Pb results from sample 14SAB-O071A; dashed line ellipse is excluded from
the calculation of the mean; ellipses plotted and mean age reported at the 2ó confidence level.
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Figure 5: Hand specimen and zircon images of sample 14SAB-R062A collected on eastern Meta Incognita Peninsula: a) photograph of
hand specimen; note greenish cast on fresh surface; b) plane-light photomicrograph of zircon grains recovered from sample 14SAB-
R062A; scale bar is 300 µm; c) and d) cathodoluminescence images of zircon grains illustrating common zoning pattern; white scale bar in
lower left is 20 µm. For comparison with data table (Rayner, 2015a), the zircon grain number is indicated in white, the position of analytical
spot is indicated by white ellipses and any additional analysis on a given grain is indicated by no.2 within the ellipse.

Figure 6: Concordia diagram of U-Pb results from
sample 14SAB-R62A collected on eastern Meta
Incognita Peninsula. Filled ellipses indicate that
pairs of analyses were conducted on both the in-
ner and outer portions of a single grain; unfilled el-
lipses with dashed outlines indicate that only a sin-
gle analysis was performed on a given grain. Red
ellipses and outlines indicate analyses from the
inner parts of zircon grains; blue ellipses and out-
lines indicate analyses from the outer parts of zir-
con grains; grey ellipses indicate single phase zir-
con, where the relative inner or outer position
could not be assessed. Ellipses plotted and mean
ages reported at the 2ó confidence level. Abbrevi-
ation: MSWD, mean square of the weighted devi-
ates.



Biotite-magnetite monzogranite (sample 14SAB-
O049A; GSC lab number z11262)

A fine- to medium-grained biotite-magnetite monzogranite

was collected for geochronology to assess the age range of

the common plutonic phases on Meta Incognita Peninsula

(unit Pmb St-Onge et al., 2015a). This phase is character-

ized by pink weathered and fresh surfaces, a sugary texture

and moderate foliation. It was sampled in a lichen-free

stream bed (Figure 7a) and across the extensive outcrop,

this phase is homogeneous, and free of crosscutting veins

and enclaves of other material (Figure 7b).

Abundant, prismatic, clear, colourless to pale brown zir-

cons were recovered from the monzogranite (Figure 7c). In

BSE images, the zircon grains are unzoned to faintly zoned.

Some rare grains consist of a light grey (BSE bright) centre

surrounded by a slightly darker overgrowth (Figure 7d).

The full range of zoning styles and microstructures was tar-

geted by 37 analyses on 30 grains, yielding dates between

1808 Ma and 1893 Ma (Figure 8a). The combined dataset

does not form a single statistical population; however, there

is no clear correlation between zoning style (unzoned or

faintly zoned), analytical spot position (core or inner versus

rim or outer; see Figure 7d) or composition (U content, Th/

U). When the data is plotted sequentially, individual point-

data values decrease smoothly from 1890 Ma to ca.

1860 Ma then jump to 1850 Ma, at which point they start to

decrease incrementally again down to ca. 1820 Ma (Fig-

ure 8b). Assuming this jump represents a break into two

separate populations, the weighted mean 207Pb/206Pb age of

the older cluster is 1871 ±4 Ma (n=18, MSWD=1.3),

whereas the weighted mean 207Pb/206Pb age of the younger

cluster is 1838 ±5 Ma (n=19, MSWD=0.95). Output from

the Isoplot Unmix function yielded identical ages of 1870

±4 and 1840 ±5 Ma.

As with sample 14SAB-R062A from the eastern end of

Meta Incognita Peninsula, this rock appears to record ages

that straddle the younger range of the Qikiqtarjuaq plutonic

suite (1910–1880 Ma), the older range of the Cumberland
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Figure 7: Field relationships and zircon images for eastern Meta Incognita Peninsula plutonic sample 14SAB-O49A: a) clean, homoge-
neous, stream-washed outcrop from which U-Pb sample 14SAB-O049A was collected; seated geologist for scale; b) detail of both the fine-
grained, equigranular, sugary texture and homogeneity of the biotite-magnetite monzogranite; c) plane-light photomicrograph of zircon re-
covered from sample14SAB-O049A, scale bar is 300 µm; d) representative back-scattered electron image of zircons from sample 14SAB-
O049A, white scale bar in lower left is 30 µm.



Batholith (1865–1845 Ma; Whalen et al., 2010) and re-

gional metamorphism (1850–1815 Ma: St-Onge et al.,

2007). Two interpretations are possible: 1) crystallization

at ca. 1840 Ma with an inherited or autocrystic ca. 1870 Ma

component or 2) crystallization of the monzogranite at ca.

1870 Ma followed by partial resetting of zircon during

metamorphism. Since some grains (e.g., no. 26, Figure 7d)

have consistent older ages in both the ‘core’ and the ‘rim’,

and the younger zircon is chemically indistinguishable

from the older zircon, the latter interpretation (crystalliza-

tion at 1871 ±4 Ma) is preferred. The drift to younger ages

is inferred to be the result of Pb loss from the igneous

component, not new growth of metamorphic zircon.

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 magmatic and tectono-

me tamorphic events. The continued characterization of the

detrital zircon provenance profile of Paleoproterozoic sedi-

mentary rocks across southern Baffin Island advances the

study of the origin and evolution of the rocks that host the

mafic Frobisher intrusive suite, which has prospectivity for

both base metals and carving stone.

Conclusions

This paper presents new U-Pb geochronology data from six

samples collected during recent mapping of eastern Meta

Incognita Peninsula, Baffin Island, Nunavut. Three sam-

ples of quartzite from across the full breadth of the map area

were targeted and each one yielded a distinct provenance

profile:

• The westernmost sample (14SAB-S013A), contiguous

with the type area of the Lake Harbour Group near

Kimmirut, is characterized by an exclusively Archean

detrital-zircon profile which is dominated by ca.

2.82 Ga detritus.

• Calcareous quartzite is present in an exposure of

metasedimentary rocks near the central part of the map

area (sample 14SAB-O103B). Most detrital zircons are

younger than 2.7 Ga, and include detrital ages of 2.6–

2.5 Ga, 2.35 Ga, 2.1 Ga and 1.93–1.91 Ga; however, no

single age mode dominates the profile. The maximum

age of deposition of the calcareous quartzite is 1913

±17 Ma.

• The detrital zircon profile of a grey, sandy quartzite ho-

rizon (sample 14SAB-R108B), in a dominantly psam-

mite/leucogranite exposure, is dominated by Orosirian

age (2050–1800 Ma) zircon. A large component of ca.

1850 Ma zircon is interpreted to reflect partial melting

and emplacement of leucogranite.

Notwithstanding these differences in detrital-provenance

profile, their lithological association and geological setting

support a correlation with the Lake Harbour Group. This

correlation will be further tested, and revised or strength-

ened, through upcoming compilations and comparisons

with the detrital-zircon record from across southern Baffin

Island.

Despite their relatively simple appearance in the field, in-

terpretation of the geochronological results from plutonic

phases from Meta Incognita Peninsula proved challenging.

A megacrystic biotite-orthopyroxene monzogranite (sam-

ple 14SAB-O071A) is interpreted to have crystallized at

1845 ±19 Ma. A megacrystic biotite-magnetite monzo-

granite (sample 14SAB-R062A) is interpreted to have a

crystallization age of 1865 ±10 Ma, with an older 1896 Ma

component representing an inherited phase or possibly an

autocrystic phase. A pink, sugary-textured biotite-magne-

tite monzogranite (sample 14SAB-O049A) is cautiously

interpreted to have crystallized at 1871 ±4 Ma, followed by

resetting of zircon during metamorphism. It is interesting to
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Figure 8: Plots of results for sample 14SAB-O49A from eastern
Meta Incognita Peninsula: a) concordia diagram of U-Pb results; el-
lipses plotted at the 2ó confidence level; b) individual and

207
Pb/

206
Pb ages plotted chronologically. See text for discussion. Blue el-

lipses and error bars correspond to dates older than 1860 Ma, red
ellipses and error bars, to dates younger than 1850 Ma. Mean ages
reported at the 2ó confidence level. The weighted means and as-
sociated 2ó errors are shown as shaded bars. Abbreviation:
MSWD, mean squared weight deviates.



note that the highest grade, most deformed samples dis-

cussed in this paper yielded the youngest ages. This empha-

sizes the need for careful field observations of crosscutting

relationships when establishing a field chronology for

plutonic rocks.
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