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Abstract

This paper provides an overview of field observations made in August 2011, and subsequent petrographic, geochemical and

geochronological analyses of basement rocks around the Discovery camp in the Peregrine Diamonds Chidliak diamond

project on northern Hall Peninsula, Baffin Island, Nunavut. The lithological units include Neoarchean orthogneiss, which

occur within domal structures in the southern and northern part of the study area, and metasedimentary, ultramafic and

mafic rocks in the intervening area. The former consist of interbedded pelitic and psammitic rocks with mineral assem-

blages indicative of upper-amphibolite–facies metamorphism attained during the Paleoproterozoic. The meta-ultramafic

rocks include distinctive porphyroblastic komatiitic units that have a trace-element signature suggestive of partial melting

of a mantle plume in the garnet stability field. Overall, the units observed are similar to those mapped elsewhere during the

Hall Peninsula Integrated Geoscience Project, and are interpreted to form part of the Archean gneissic basement that out-

crops in eastern Hall Peninsula and the predominantly Paleoproterozoic supracrustal units that occur in the central portions

of Hall Peninsula.

Résumé
Cet article présente un aperçu des observations de terrain faites en août 2011, ainsi que des résultats d’analyses

pétrographiques, géochimiques et géochronologiques ultérieures effectuées sur des roches du socle entourant le camp

minier où a eu lieu la nouvelle découverte de la Peregrine Diamonds Limitée dans le cadre de son projet diamantifère

Chidliak, au nord de la péninsule Hall, dans l’île de Baffin, au Nunavut. Les unités lithologiques comprennent de

l’orthogneiss néoarchéen, qui se manifeste au sein de structures en forme de dôme situées dans les parties méridionale et

septentrionale de la zone d’étude, ainsi que des roches métasédimentaires, ultramafiques et mafiques, qui se retrouvent dans

la partie centrale de la péninsule. Les unités néoarchéennes se composent de roches pélitiques et psammitiques

interstratifiées dont le profil minéralogique témoigne d’un métamorphisme du faciès des amphibolites supérieur atteint au

cours du Paléoprotérozoïque. Les roches méta-ultramafiques se composent d’unités komatiitiques porphyroblastiques

distinctives dont la signature en éléments traces révèle qu’elles pourraient être associées à la fusion partielle d’un panache

mantellique correspondant au champ de stabilité du grenat. De façon générale, les unités ressemblent à celles qui ont été

cartographiées ailleurs dans le cadre du Projet géoscientifique intégré de la péninsule Hall et que l’on estime qu’elles font

partie du socle gneissique archéen, qui affleure dans la partie est de la péninsule Hall, et des unités supracrustales d’origine

sutrtout paléoprotérozoïque, qui se manifestent dans la partie centrale de la péninsule.
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Introduction

Until recently, the Precambrian rocks underlying Hall Pen-

insula, southeastern Baffin Island, were very poorly under-

stood because the region had only been mapped at recon-

naissance scale (1:506 880; Blackadar, 1967). Detailed

mapping and sampling along a narrow corridor extending

about 100 km east from Iqaluit (Scott, 1996) resulted in the

only geochronological background for the whole penin-

sula, which suggested that tonalitic gneisses in the eastern

part of the peninsula were Archean, whereas metasedi-

mentary and plutonic rocks that dominate the western part

of the peninsula were Paleoproterozoic (Scott, 1999). These

rocks are all interpreted to have been deformed and meta-

morphosed during the Trans-Hudson Orogen, a Paleoprot-

erozoic collisional orogenic belt extending from southeast-

ern Baffin Island to central United States (Hoffman, 1988;

Corrigan et al., 2009). In 2012, the Canada-Nunavut Geo-

science Office initiated a more comprehensive regional map-

ping program with associated thematic studies. This Hall

Peninsula Integrated Geoscience Program (HPIGP) has led

to the production of new geological maps of Hall Peninsula

(Machado et al., 2013; Steenkamp and St-Onge, 2014) and

an increase in geoscience knowledge for the area through

new geochemical, geochronological and metamorphic

pressure and temperature studies. Northern Hall Peninsula

can be subdivided into three main regions (Figure 1). There

are Paleoproterozoic metasedimentary rocks that host

orthopyroxene-bearing granitoid rocks in the west, where-

as the eastern part of the peninsula is dominated by Archean

tonalitic and monzogranitic gneiss. The intervening area is

underlain by psammitic to pelitic metasedimentary gneiss,

with rarer calcsilicate rocks, iron formation and mafic to

ultramafic rocks. Metamorphism varies from amphibolite

grade in the east to granulite grade in the west, and the peak

of metamorphism is considered to be coeval with the first

main Paleoproterozoic deformation event related to the

Trans-Hudson Orogen (Steenkamp and St-Onge, 2014).

The rocks were then incorporated into thick-skinned thrusts

and folds during two further deformation events.

Given the limited geoscience knowledge prior to the initia-

tion of the HPIGP, the potential for diamond deposits on

Hall Peninsula was unknown. Peregrine Diamonds Ltd., a

Canadian-owned diamond exploration company based in

Vancouver, British Columbia, initiated an exploration cam-

paign on southern Baffin Island that has since resulted in

the discovery of numerous kimberlites on their Chidliak

property (Pell et al., 2013). These were emplaced between

156 and 138 Ma based on U-Pb analyses of perovskite

(Heaman et al., 2012), and the presence of diamondiferous

kimberlites provides compelling evidence that much of this

part of Hall Peninsula is underlain by ancient lithospheric

mantle. Understanding the distribution and evolution of the

Archean rocks may be important to understanding the

distribution of potentially economic kimberlites.

The geophysical signature of the kimberlites are complex,

so a B.Sc. project was developed to understand the variabil-

ity in rock types in the basement, which would potentially

assist Peregrine Diamonds in their interpretation of air-

borne and ground geophysical data. A small 20 km2 swath

of basement rocks in the vicinity of the Peregrine Dia-

monds Discovery camp (Figure 1) was chosen because

there was significant variability in magnetic signature, sug-

gesting a range in basement rock types (Figure 2). The ob-

jective of this paper is to provide an overview of the geolog-

ical units identified during four days of helicopter-

supported mapping in August 2011. Thirty-two samples

were collected, including ten for whole-rock geochemistry

and three for U-Pb geochronology. Comments on the

petrographic, geochemical and geochronological results are

also provided.

Geological observations

According to Blackadar (1967), the area of study included

rocks identified as biotite-quartz-feldspar gneiss and bio-

tite granite. The airborne magnetic survey data (Figure 2)

suggest that there is a greater variety of lithological units

within the area. Outcrops are scarce and much of the area,

which has low relief, is covered by till and felsenmeer

(Figure 3a).

Orthogneiss

The ovoid areas with highly magnetic signatures in the

south and north of the area (Figure 2) were interpreted as

gneiss domes prior to field examination. The cores of these

areas are well exposed, particularly in the south, albeit frac-

tured and lichen covered. They are composed of white-

weathering tonalite, with minor biotite and gneissic band-

ing. The orientation of the banding defines the shape of the

regional magnetic features, although the intensity of the

gneissic banding varies. There are local concentrations of

mafic xenoliths and areas of irregular leucosome suggest-

ing partial melting. Toward the margins of the domes,

tonalitic gneiss is interleaved with granodioritic gneiss

(Figure 3a) containing minor biotite, and is less commonly

interleaved with amphibolite, and dioritic and porphyritic

granitic gneiss (Figure 3b). In the porphyritic granitic

gneiss, K-feldspar phenocrysts are up to 3 cm in length

(Figure 2b) and the rock contains minor hornblende and bi-

otite. Rare garnet was observed in granodioritic gneiss near

the margins of the domal features. The contact between the

orthogneiss and adjacent rock types is not exposed.

Magnetic susceptibility measurements made at each out-

crop of orthogneiss are variable: tonalite is typically just

above 2 SI, K-feldspar porphyritic granite is about 3 SI,

mafic xenoliths are more than 30 SI and the remainder of

the gneissic complex yields measurements below 0.5 SI.
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Figure 1: Geology of northern Hall Peninsula, Baffin Island, Nunavut (from Steenkamp and St-Onge, 2014). The box outlines the study
area shown in Figure 2. Abbreviations: bi, biotite; Chan, channel; cpx, clinopyroxene; Fd, fjord; grt, garnet; mag, magnetite; opx,
orthopyroxene.



Metasedimentary rocks

Outcrops in areas with an intermediate magnetic signature

(green; Figure 2) are dominated by gneissic metasedi-

mentary rocks. They typically consist of interbedded pelite

to psammite (Figure 3c, d), with the former being richer in

leucosome, indicating preferential partial melting. The

pelitic gneiss contains quartz, feldspar, biotite with local

garnet (up to 3 cm in size), sillimanite, hornblende and

magnetite. White knots of intergrown fine-grained sillim-

anite, K-feldspar and quartz (faserkiesels) are common

(Figure 3d), and in some places the faserkiesels are cored

by garnet porphyroblasts. The psammitic layers locally

contain pinhead-sized garnets and are commonly bou-

dinaged. Within the metasedimentary rocks to the north of

the camp were layers (10–20 cm thick) of silicate-facies

iron formation. A quartz-rich layer was sampled for zircon

geochronology but only yielded garnets as a heavy mineral

when the samples were crushed and prepared for analysis.

This could indicate that the quartz was derived through

chemical precipitation, and that the protolith could have

been a chert. This would be consistent with seafloor hydro-

thermal activity and the formation of thin silicate-facies

iron formation units. The iron formation had a magnetic

susceptibility measurement of about 70 SI, whereas the

other metasedimentary rocks had measurements from 0 to

3 SI. It is unclear whether the contact between the ortho-

gneiss and the metasedimentary gneiss is structural or strati-

graphic as it is not exposed. No stratigraphic facing indica-

tors were identified in the metasedimentary units.

Metamafic and meta-ultramafic rocks

The linear, broadly east-oriented, highly magnetic units be-

tween the northern and southern gneiss domes (red-purple

stripes in magnetic data; Figure 2) are dominated by meta-

morphosed mafic and ultramafic rocks. Some of these oc-

cur in typically fine-grained layers, which are subparallel to

the lithological variations in the metasedimentary gneiss.

These are interpreted to be extrusive igneous rocks and

could represent marker horizons in this area. The most dis-

tinctive units are ultramafic, highly magnetic (40–50 SI)

and comprise layers with brown porphyroblasts in a green-

ish-brown fine-grained matrix (Figure 3e). The porphyro-

blasts are composed of olivine, with tremolite or magnesio-

hornblende dominating in the matrix. The elongate shape

of the porphyroblasts defines the foliation. Locally, centi-

metre-wide layers of olivine have been serpentinized. In

contrast, black-weathering and nonmagnetic fine-grained

rocks containing hornblende and plagioclase are inter-

preted to be mafic (Figure 3f). Locally, the mafic rocks con-

tain bands of calcsilicate minerals and, like the ultramafic

units, the rocks are subparallel to lithological variations in

the area.

Two isolated bodies (possibly boudins) of coarse-grained

intrusive ultramafic rocks were observed in the metasedi-

mentary strata. One outcrop, about 30 m across, is a brown-

weathering peridotite containing magnesiohornblende

crystals greater than 3 cm in length. The other outcrop is

black-weathering, finer-grained metagabbro.

Deformation and metamorphism

The lithological units in the area appear to have been af-

fected by at least two main deformational events and one

high-grade regional metamorphic episode. The dominant

foliation in the metasedimentary rocks between the north-

ern and southern gneiss domes is gently to moderately

north dipping and broadly parallel to lithological variations

in the metasedimentary units (Figure 3c). In pelitic strata,

this fabric is defined by the alignment of biotite and elon-

gate faserkiesels (Figure 3d). The development of leuco-

some in the pelitic strata indicates that the rocks experi-

enced metamorphic pressure and temperature conditions

appropriate to generate partial melt. In the meta-ultramafic

rocks, the olivine porphyroblasts also have a preferred ori-

entation parallel to the dominant foliation (Figure 3e).

Overall, the mineral assemblages in these rocks suggest

that upper-amphibolite–facies metamorphism had been at-

tained, which likely occurred during the first main defor-

mation event. From field evidence, it is difficult to deter-

mine whether the compositional banding within the ortho-

gneiss developed contemporaneously with the deformation
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Figure 2: Airborne magnetic survey data from the study area, col-
lected by Peregrine Diamonds Ltd. in 2008 and 2010. The tent
symbol indicates the location of the Peregrine Diamonds Discov-
ery camp. Strike and dip of dominant foliation are shown, which
provides an indication of the locations of transects and outcrops.
The dashed white lines provide approximate location of contacts
between different rock units. Abbreviations: MS, metasedimentary
rocks; M/SIF, metamafic rocks and silicate-facies iron formation;
NGD, northern gneiss dome; SGD, southern gneiss dome; UM,
meta-ultramafic rocks.
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Figure 3: a) View looking west toward the Discovery camp, in the distance from an outcrop of granodioritic gneiss (sample AH-17) on the
northern margin of the southern gneiss dome. The land surface is covered in felsenmeer; b) K-feldspar porphyritic granite (sample AH-18);
c) biotite-bearing pelitic rock with tightly folded and boudinaged granitic vein; d) interbedded and folded grey psammitic, pelitic gneiss,
bearing faserkiesel and garnet; e) interbedded brown-weathering porphyroblastic and nonporphyroblastic komatiite; f) fine-grained black-
weathering mafic rock with irregular leucosome and calcsilicate bands.



observed in the metasedimentary rocks or during an earlier,

potentially Archean, deformation event.

The later deformation event resulted in the folding of

interbedded psammite and pelite, the fabrics described

above (Figure 3d) and of leucosome in the pelite (Fig-

ure 3c). There are locations between the two gneiss domes

where the dominant foliation dips to the south. Together

these features are related to a postpeak metamorphic defor-

mation event, linked potentially to north-south–oriented

compression.

The orientation of banding on the western margin of the

southern gneiss dome is to the west.

Geochemistry

Four representative samples from the orthogneiss complex,

including an amphibolite from within the southern gneiss

dome and six samples of the metamafic and ultramafic

rocks, were analyzed for major and trace elements at the

Saskatchewan Research Council Geoanalytical Laborato-

ries in Saskatoon. They were crushed and ground in agate,

and an aliquot fused with lithium metaborate prior to disso-

lution in dilute HNO3. Major elements were measured us-

ing inductively coupled plasma–optical emission spectrom-

etry (ICP-OES), whereas trace elements were measured by

inductively coupled plasma–mass spectrometry (ICP-MS).

The data are reported in Table 1.

Meta-mafic and meta-ultramafic rocks

The brown-weathering fine-grained rocks (Figure 2e; Ta-

ble 1, samples AH-12, AH-21 and AH-30), interpreted as

meta-ultramafic rocks in the field, can be classified as

komatiite based on Mg:Al:Fe+Ti ratios (Figure 4a), using

the classification of Jensen (1976). The rocks have MgO

contents varying from 20.9 to 23.6 wt. %, and high Cr

(1870–2280 ppm) and Ni (786–960 ppm) contents. The

Al2O3/TiO2 ratios (4.0–8.0), CaO/Al2O3 ratios (1.0–1.3)

and (Gd/Yb)N ratios (>1) suggest that these rocks are Al-

depleted komatiite (Nesbitt et al., 1979; Dostal, 2008);

however, the TiO2 content for two samples is greater than

1 wt. %, so they could be classified as meimechite. Keim

(2012) suggested that compositionally similar rocks on

Cumberland Peninsula could be enriched in Ti, and could

be classified as Karasjok-type komatiite. One of the coarse-

grained intrusive rocks (Table 1, sample AH-4) is also

komatiitic in composition. A sample from the black-weath-

ering, fine-grained rocks (Table 1, sample AH-7C), inter-

preted to be mafic in the field (Figure 3f), is compos-

itionally a komatiitic basalt (Figure 4a). The patterns

exhibited in mid-ocean ridge basalt (MORB)–normalized

trace-element variation diagrams (Pearce, 1996) for these

four rocks are similar (Figure 3b). Note that this diagram is

constructed for basaltic rocks, whereas rocks analyzed in

this study are more MgO rich, which suggests that they

were derived by higher degrees of partial melting in the

mantle. Figure 4b illustrates that the most incompatible ele-

ments (Th, Nb) are enriched relative to the less incompati-

ble elements (Y), and that there is a negative Zr anomaly.

This relationship between elements is most similar to the

pattern exhibited by within-plate basalt most likely derived

by melting of a mantle plume (Pearce, 1996).

Orthogneiss

The samples of granitoid gneiss that were analyzed contain

concentrations of SiO2 from 69.4 to 77.2 wt. % and K2O

from 3.74 to 4.98 wt. %, indicating that they are high-potas-

sium granitoid rocks (LeMaitre, 1989). Based on the

Al:Mg:Fe+Ti cation ratio, the amphibolite sample (sample

AH-16) from the orthogneiss complex exposed in the

southern gneiss dome can be classified as a high-Mg

tholeiite (Figure 4a). However, all the orthogneiss samples

preserve significant Nb, Ti and P negative anomalies

(Figure 4c).

Geochronology

Unweathered representative samples of tonalitic gneiss

(sample AH-14) and granodioritic gneiss (sample AH-17;

Figure 3a) were taken from the core and margins of the

southern gneiss dome, respectively. No crosscutting rela-

tionships between these rock units could be observed in the

field, and the relationship with the metamorphosed

supracrustal rocks in the study is also not known. Thus, the

primary aim was to determine the age of formation of these

rock units. The samples were crushed and zircons were sep-

arated using standard heavy-liquid and magnetic methods

at the University of Alberta (Edmonton). Clear, nonmag-

netic euhedral zircons were mounted in epoxy and polished

to expose their interiors. The zircons were analyzed by la-

ser-ablation multicollector inductively coupled plasma–

mass spectrometry (LA-MC-ICP-MS) at the Radiogenic

Isotope Facility at the University of Alberta, using proce-

dures modified from Simonetti et al. (2005). Analyses of

the core of 30 separate zircons from sample AH-14, and 67

separate zircons from AH-17 were acquired (Ansdell et al.,

20155).

All the zircons from sample AH-14 yielded concordant
analyses, and the amount of 204Pb is low, varying from 2 to
216 counts/second (Ansdell et al., 2015). The 20 youngest
euhedral zircons yield 207Pb/206Pb ages that overlap within
error and give an age of 2725 ±3 Ma (Figure 5a). The au-
thors interpret this to represent the crystallization age of the
tonalite. The older ages range from 2975 ±11 to
2814 ±11 Ma, and are interpreted to be grains inherited
from the source of the tonalitic magma or from hostrocks.

50 Canada-Nunavut Geoscience Office
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data or other information sources used to compile this report, is
available online to download free of charge at http://cngo.ca/
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Table 1: Major- and trace-element data from representative meta-ultramafic and metamafic rocks and orthogneiss from the southern gneiss
dome. Abbreviation: bdl, below detection limit.



The analyses obtained from sample AH-17 zircons are
more discordant than those from sample AH-14, and con-
tain more common Pb, with 204Pb varying from 121 to
746 counts/second (Ansdell et al., 2015). Twenty-one vari-
ably discordant grains (not including the oldest grain ana-
lyzed) yield 207Pb/206Pb ages that range from 2735 to
2685 Ma and yield an imprecise upper intercept age of 2702
±47 Ma. A definitive age for this rock cannot be deter-
mined. No crosscutting relationships with sample AH-14
were observed in the field, although an interpretation is that

the granodiorite forms part of the same suite of granitoid
rocks as the tonalite. Inheritance appears to be insignificant
in this rock, as one zircon yielded a 207Pb/206Pb age of 2792
±18 Ma. Analyses that yield discordant 207Pb/206Pb ages
down to 2103 ±20 Ma define a broad discordia zone with a
lower concordia intercept in the Paleoproterozoic (Fig-
ure 5b). The interpretation is that this is a Neoarchean ca.
2700 Ma granodiorite in which the zircons were variably
reset during high-grade metamorphism in the Paleopro-
terozoic.

52 Canada-Nunavut Geoscience Office

Figure 4: a) Jensen (1976) cation percentage plot showing the classification of the meta-ultramafic and metamafic rocks, Discovery camp;
b) Pearce (1996) mid-ocean-ridge-basalt–normalized variation plot showing the patterns exhibited by the meta-ultramafic (samples AH-12,
-21, -30) and metamafic (sample AH-7C) extrusive rocks; c) primitive-mantle–normalized extended variation plot for orthogneiss samples
collected from the southern gneiss dome (samples AH-16, -17, -18, -19). Normalizing values are from Sun and McDonough (1989).



Discussion

The focus of this project was to examine the variably mag-

netic basement rocks in the vicinity of the Discovery camp

of the Peregrine Diamonds Chidliak diamond project, us-

ing a combination of field observations and petrographic

analysis. In addition, whole-rock geochemical analyses

and U-Pb geochronology were performed on metamor-

phosed igneous rocks discovered in the field in order to pro-

vide constraints on their origin and age.

This project highlights the usefulness of analyzing mag-

netic signatures to focus bedrock mapping as it clearly

identifies variations in rock type and geometry of structures

(Figure 2). This approach has also assisted in the delinea-

tion of bedrock map units on Hall Peninsula as part of the

HPIGP, and overall, remote predictive mapping is an im-

portant first step when initiating mapping in many areas,

particularly those that are difficult to access (Schetselaar et

al., 2007; Machado et al., 2013; Steenkamp and St-Onge,

2014).

Geochronological constraints on the age of the tonalite

(sample AH-14) and granodiorite (sample AH-17) in the

southern gneiss dome suggest that these rocks crystallized

between 2725 and 2700 Ma (Figure 5), and thus form part

of the Archean orthogneiss basement in the eastern section

of Hall Peninsula (Scott, 1999; From et al., 2014; Rayner,

2014). The age of the K-feldspar porphyritic granite was

not determined, but could be part of the same suite as a de-

formed megacrystic granite in southern Hall Peninsula that

yielded an age of 2701 ±2 Ma (Rayner, 2014). The age of

older grains in the tonalite suggests inheritance and may

provide an indication of the age range of intrusive rocks in

eastern Hall Peninsula. In addition, the trace-element char-

acteristics of the orthogneisses suggests that the intrusive

rocks formed in a convergent margin setting as Nb and Ti

are decoupled from the more fluid-compatible elements

(Figure 4c).

Steenkamp and St-Onge (2014) show that local exposures

of the Archean basement rocks are overlain by quartzite

from the base of the metasedimentary sequence in the cen-

tral part of Hall Peninsula; however, the nature of the con-

tact between the orthogneiss and metasedimentary rocks in

the Discovery camp area is not known, so could be either

tectonic or an unconformity. Detrital zircons from quartzite

(three samples) and psammite (one sample) on the eastern

and western portions of southern Hall Peninsula yield max-

imum depositional ages between 2.1 and 1.9 Ga, while one

sample of quartzite from the central part of southern Hall

Peninsula yielded a maximum depositional age of 2.68 Ga

(Rayner, 2014). The metasedimentary rocks and meta-

ultramafic and metamafic rock around Discovery camp

have not been dated and could be either Paleoproterozoic or

Neoarchean in age.

The brown-weathering, variably porphyroblastic rocks are

very distinctive in the field (Figure 3e), and are interpreted

as extrusive rocks as they have a fine-grained groundmass

and their outcrop patterns are subparallel to the interbedded

pelite and psammite (Figure 2). They have a komatiitic

composition (Figure 4a) but do not preserve the spinifex

texture characteristic of komatiite. If a spinifex texture was

present when the ultramafic rocks crystallized, it would

have been recrystallized during high-grade Paleoprotero-

zoic metamorphism. They are very similar in appearance,

mineralogy and composition to ‘spotty dykes’seen in a few

places on Cumberland Peninsula (MacKay, 2012). The ma-

jor- and trace-element characteristics of the ultramafic

rocks are consistent with Al-depleted komatiite (Nesbitt et

al., 1979), which may have been generated by high degrees

of partial melting of a mantle plume (Figure 3b), at pres-

Summary of Activities 2014 53

Figure 5: a) Concordia diagram for sample AH-14 tonalite from the core of the southern gneiss dome; the 20 analyses, shown with the red
ellipses, were used to calculate the age of 2725 ±3 Ma; b) concordia diagram for sample AH-17 granodiorite from the northern margin of the
southern gneiss dome. See Figure 3a for photograph of sample location.



sures at which garnet is stable and still present in the resid-

uum. MacKay and Ansdell (2014) indicate that many of the

Paleoproterozoic mafic rocks and some ultramafic rocks on

Hall Peninsula have a similar within-plate trace-element

signature, but that the mantle source may have been previ-

ously modified by subduction-related metasomatic pro-

cesses. The komatiitic samples have elevated levels of Ti

relative to normal komatiite, a characteristic that is similar

to komatiite rocks on Cumberland Peninsula (Keim, 2012).

More detailed comparisons between Paleoproterozoic

mafic and ultramafic rocks on Hall and Cumberland penin-

sulas may help in determining whether they formed from

the same mantle plume.

The metamorphic mineral assemblage observed in pelitic

units of the metasedimentary sequence consists of biotite,

garnet, sillimanite and melt leucosome, which indicates

that upper-amphibolite–facies conditions were experi-

enced. Flattened and elongate faserkiesel knots in the

pelitic rocks define the dominant broadly east-west–ori-

ented foliation in most of the study area (Figure 2), which is

equivalent to the D2 event reported in Skipton and St-Onge

(2014). The outcrop-scale folding in the Discovery camp

area (Figure 3c, d) postdates peak metamorphism, and is

likely equivalent to the D3 deformation event described by

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

(2014). The discordant analyses obtained from zircons in

the granodioritic gneiss (sample AH-17; Figure 5b) strong-

ly suggest that peak metamorphism occurred during Paleo-

proterozoic Trans-Hudson Orogen.

This project was initiated and an overview provided by

Ansdell et al. (2012), prior to the initiation of the HPIGP;

however, the observations, results and interpretations from

this study contribute to understanding the geological his-

tory being developed by the HPIGP research team.

Economic considerations

Hall Peninsula is host to the Chidliak kimberlite province

(Pell et al., 2013), and within the study area there are 11

known kimberlites, 3 of which crop out. The potential for

discovery of other diamondiferous kimberlites is high, and

relating basement rock types to their geophysical signature

is important to potentially improve recognition of the

smaller kimberlite targets.

The presence of ultramafic rocks in the study area suggests

potential for concentrations of magmatic-related sulphide

deposits of nickel, copper and platinum-group elements,

similar to those in the Raglan area, Quebec (Lesher, 2007),

although none were observed during mapping. The poten-

tial fertility of these rocks will need to be assessed, such as

depletion of platinum-group elements, which might sug-

gest that they have been extracted by immiscible sulphide

melts (Lesher and Stone, 1996).
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