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This work was part of the 2012–2014 Hall Peninsula Integrated Geoscience Program (HPIGP), led by the Canada-Nunavut Geoscience
Office (CNGO) in collaboration with the Government of Nunavut, Aboriginal Affairs and Northern Development Canada, and the Geolog-
ical Survey of Canada. It involved strong contributions from the Universities of Alberta, Dalhousie, Laval, Manitoba, Ottawa, Saskatche-
wan and New Brunswick, and the Nunavut Arctic College. It has benefitted from support by local and Inuit-owned businesses and the Polar
Continental Shelf Program. The focus is on bedrock and surficial geology mapping (1:100 000 scale). In addition, a range of thematic stud-
ies is being conducted, including Archean and Paleoproterozoic tectonics, geochronology, landscape uplift and exhumation,
microdiamonds, sedimentary-rock xenoliths and permafrost. The goal is to increase the level of geological knowledge and better evaluate
the natural-resource potential in this frontier area.
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Abstract

Anumber of granitic pegmatite dykes intrude the country rock on Hall Peninsula, southern Baffin Island, Nunavut. The aim
of this project is to study the distribution, composition and petrogenesis of a select number of these pegmatites and evaluate
their metallogenic potential. It is anticipated that this research will highlight any rare metal, rare-earth element, and/or gem
potential in pegmatites on Hall Peninsula, to companies that are interested in those commodities, with an emphasis on Sn,
Li, Cs and Ta in particular. This project will also include an examination of the source of parent melts, relative paragenesis,
timing with respect to late orogenic evolution, and absolute ages of emplacement. Lithogeochemical and mineral-chemical
analysis of the pegmatites is being done using whole-rock geochemistry and laser-ablation, multiple-collector, inductively
coupled plasma–mass spectrometry.

Abroader regional context has been added to this project through the use of pegmatite samples obtained from both the Cum-
berland and Meta Incognita peninsulas. As pegmatites are not generally large targets, and can be easily overlooked in larger
scale mapping projects, an attempt is being made to develop an approach that can identify them using various remote sens-
ing methods.

Résumé

Des dykes de pegmatite granitique ont été mis en place par intrusion dans les roches environnantes de la péninsule Hall, dans
l’île de Baffin, au Nunavut. Le présent projet a pour objet d’étudier la répartition, la composition et la pétrogenèse d’un
nombre déterminé de ces roches pegmatitiques et de procéder à une évaluation de leur potentiel sur le plan métallogénique.
On prévoit que ces recherches mettront en évidence, à l’intention des sociétés qui portent un intérêt à ces marchandises, le
potentiel des pegmatites de la péninsule Hall de receler des métaux rares, des éléments des terres rares et, le cas échéant, des
gemmes, ainsi que, plus particulièrement, la présence d’étain, de lithium, de césium et de tantale. On procèdera également,
dans le cadre de ce projet, à l’étude de la source des bains magmatiques de même origine, de la paragenèse relative, du mo-
ment de leur formation en fonction de l’évolution orogénique tardive et de l’âge absolu correspondant à leur mise en place.
Des analyses lithogéochimiques et chimico-minérales des pegmatites au moyen de la géochimie sur roche totale et
l’ablation laser couplée à un spectromètre de masse à source à plasma inductif sont en cours.
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Un volet régional plus étendu a été ajouté à ce projet grâce au recours à des échantillons de pegmatite provenant des
péninsules Cumberland et Meta Incognita. En raison du fait que les pegmatites ne constituent pas habituellement des cibles
de taille et qu’elles peuvent facilement être omises au cours de projets de cartographie à grande échelle, on tente de mettre au
point une approche susceptible de permettre leur repérage à l’aide de diverses méthodes de télédétection.

Introduction

The geology of Hall Peninsula can be divided into two main
lithological assemblages: in the west, Paleoproterozoic meta-
sedimentary rocks, containing leucogranite dykes and gra-
nitic intrusions, and supracrustal rocks—primarily pelite,
semipelite and psammite—which locally show evidence of
partial melting (Machado et al., 2013; Dyck and St-Onge,
2014; Skipton and St-Onge, 2014). In the east, an Archean
orthogneiss complex consists of tonalite and monzogranite
units with enclaves of mafic and ultramafic rocks, all of
which are crosscut by syenogranite dykes. Supracrustal rocks
are present in the east as well and are found structurally
above and below the Archean basement (From et al., 2013,
2014; Dyck and St-Onge 2014; Skipton and St-Onge,
2014). Figure 1 shows selected pegmatite locations that
were identified during the 2012–2014 field seasons.

The pegmatites are found primarily in the eastern half of the
peninsula and appeared late in its Paleoproterozoic deform-
ational history, during the Trans-Hudson Orogen (Skipton
and St-Onge, 2014). They occur primarily as dykes that
crosscut the regional metamorphic fabric, although folia-
tion-parallel pegmatites are also present. They have min-
eral assemblages typical of S-type granitic compositions,
suggesting a metasedimentary source (Dyck and St-Onge,
2014). Their mineralogy varies between K-feldspar and
plagioclase feldspar, with quartz, biotite, muscovite, mag-
netite, graphite, tourmaline and rare apatite and beryl. The
pegmatites usually display very coarse grained textures in-
cluding blocky feldspar crystals, graphic feldspar-quartz
intergrowths, and biotite occurring as books or sheets. Fig-
ure 2 shows an example of graphic texture in one of the
pegmatites on Hall Peninsula; this texture is common to
many of the localities.

Selected field observations of southern Hall
Peninsula pegmatite dykes

The pegmatites discovered and sampled during the 2012–
2014 field seasons on Hall Peninsula will be analyzed for
major- and trace-element geochemistry in selected miner-
als (specifically, biotite and feldspar) through laser-abla-
tion, multiple-collector, inductively coupled plasma–mass
spectrometry (LA-MC-ICP-MS) procedures; used with
pegmatites, this mineral-chemical analysis methodology
helps to determine the degree of fractionation and potential
for hosting mineralization, specifically Li, Sn, Cs, Ta or
gems (Selway et al., 2005; Van Lichtervelde et al., 2007).
Below is a description of selected pegmatites that were vis-

ited during fieldwork in 2014. The spatial locations of the
stations discussed in this paper are identified in Figure 3;
the stations are distributed both along-strike and across-
strike in transects that cover a broad range of pegmatite oc-
currences on Hall Peninsula.

Crenulation basin pegmatite dykes (stations
14SUB-A063 to A068)

This location, including stations from 14SUB-A063 to
A068 (Figure 3), was first visited in 2013, and revisited in
2014 specifically to examine the pegmatites. The site con-
sists of large bodies of amphibolite and metasedimentary
semipelite that have been intruded by pegmatite dykes and
pods. Faserkiesel texture is common in the metasediment-
ary rocks, as are alternating leucosome-melanosome lay-
ers; the sillimanite knots are strongly flattened, showing a
high degree of strain, and average from 1 to 3 cm in diame-
ter. Large radiating clusters of black tourmaline are present
in many of the pegmatite dykes, with most crystals
subhedral to euhedral in form (Figure 4a). Coarse-grained
blocky feldspar is also present in most of the pegmatite
dykes. One large (6 by 3 m) pegmatite outcrop contains the
usual quartz, feldspar and biotite, but also garnet and be-
tween approximately 5 and 10% blue-green apatite. Many
of the apatite crystals are also euhedral and range from 5 to
30 mm in length along their longest axis. Extremely large,
between 10 and 20 cm in length, euhedral black tourmaline
crystals were discovered in one 0.5 m wide, 15 m long peg-
matite dyke, along with large euhedral albite and tourma-
line crystals and books of biotite several centimetres thick.

The contacts between the pegmatite dykes and the amphi-
bolite vary from diffuse with reaction rims (Figure 4b) to
sharp and distinct; the diffuse contacts are more common
parallel to the foliation of the amphibolite.

Tourmaline valley pegmatite dykes (stations
14SUB-A057 to A062)

This location includes stations 14SUB-A057 to A062.
There are several large pegmatite dykes in the area, mainly
trending from approximately north to 025° and exposed
over about 100 m on a gently sloping hillside. They range
between 6 and 10 m wide, and contain quartz, K-feldspar,
biotite (often in books), black tourmaline, dark brown tour-
maline, muscovite, garnet and trace apatite. The dykes are
locally somewhat discordant to the metasedimentary rocks,
showing a ‘ripped-up’ texture of hostrock slivers and xeno-
liths at the contacts, but in general are concordant to the
main fabric elements with regard to emplacement.
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Figure 1: Pegmatite locations on Hall Peninsula identified during the 2012–2014 field seasons. Black markers indicate 2012 sta-
tions, blue markers indicate 2013 stations and orange markers indicate 2014 stations.



The dykes are extremely tourmaline rich (Figure 5a), espe-
cially at the contacts with the metasedimentary country
rock; in some places the tourmaline content approaches
40%. Some of the tourmaline material is translucent to
transparent and a deep brown colour, and may be dravite,
but opaque black schorl tourmaline is more common. Many
of the tourmaline crystals are club shaped and are generally
larger toward the central parts of the dykes.

A single beryl crystal, 5 cm in length along its longest axis,
was collected from this location at station 14SUB-A059
(Figure 5b). It occurred in a small (~10 cm across) pod of
muscovite at the contact between the pegmatite and the
metasedimentary rocks, and is subhedral, with a pale yel-
lowish-green colour. An attempt was made to locate other
muscovite pods, which might also contain beryl, but no fur-
ther occurrences were found. None of the pegmatites at this
location (or at any others visited during the program) ap-
peared to have miarolitic cavities (Èerný et al., 2012)—
void spaces in granitic pegmatites in which crystals are able
to grow, and which often produce gem-quality or museum-
quality specimens.

White ridge pegmatite dyke (stations 14SUB-A073
and A074)

This location includes stations 14SUB-A073 and A074.
The site consists of a massive pegmatite dyke, trending east
and outcropping as a ridge that averages 20 m wide and is
over 100 m long, and intrudes amphibolitic country rock.
The mineralogy is mainly feldspars, quartz and biotite, all
of which are extremely coarse grained (Figure 6a), as well
as occasional pods of rose quartz and rare apatite and black
tourmaline. Rose quartz with graphic intergrowth texture is
also present. Sheets of biotite over 50 cm in length are com-
mon (Figure 6b), as are smaller biotite crystals with a ‘win-
dow’ texture, where the crystals have an open centre sur-
rounding quartz and feldspar material (Figure 6c).

Remote predictive mapping of pegmatite
dykes using RapidEye satellite images

Remote sensing techniques can be used to find and assess
granitic pegmatites for their rare-element mineralization
potential (Peng et al., 2011; Sinergeo, 2013). In the Arctic
the potential for application of these methods is consider-
able.

Vegetation cover in the southern Baffin region ranges from
non-existent to moderate, making optical remote sensing a
suitable method for remote predictive mapping in general
(Harris et al., 2008; Budkewitsch et al., 2013) and for locat-
ing pegmatites in particular. The difficulty is in differentiat-
ing pegmatites from similarly reflective pale tonalite or
granodiorite bodies that are found throughout Hall Penin-
sula. However, this identification should be possible where
the pegmatites are sufficiently wide with respect to the res-
olution of the remote sensing data (i.e., if they are wider
than twice the resolution of the image).

RapidEye satellite data consists of five spectral bands in the
visible and near-infrared part of the spectrum (RapidEye
AG, 2011). Granitic pegmatites do not contain any unique
spectral absorption features in this spectral range. The pale
colours of feldspar and high albedo of quartz, however,
tend to be expressed with a high reflectance across all
bands, which may facilitate their identification in single
bands or in various false colour images created from the
data (Figure 7). The resolution of RapidEye data is approxi-
mately 6.5 m and sampled to 5 m pixels (Naughton et al.,
2011; RapidEye AG, 2011). Therefore the minimum di-
mensions of pegmatite exposures that can be readily identi-
fied are approximately 10 m wide and 50 to 100 m long
(Figure 8). Many pegmatite dykes of these dimensions are
not recorded on published geological maps, but their pres-
ence may be identified in these satellite images providing
researchers with the information they need to locate these
small dykes. A number of pegmatite dykes of this size were
discovered during the 2014 program.

Where pegmatite bodies are large enough to be imaged in
satellite data, they are visible provided certain characteris-
tics are present. Pegmatite exposures expressed as resistant
ridges are locally visible in satellite images due to the rela-
tive durability of coarse-grained quartz- and feldspar-rich
mineralogy compared to the adjacent country rock. A sec-
ond factor that assists with their identification is the paler
colour of the granitic pegmatite in contrast with the often
more mafic country rock found in the region, such as am-
phibolite. As both of these features can occur in rocks that
are not pegmatites but that are found adjacent to gneissic
rocks of southern Baffin Island, they are not conclusive for
the identification of pegmatites. When pegmatite dykes are
discordant in strike to gneissosity, however, they are easier
to distinguish.
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Figure 2: Graphic intergrowth texture between quartz and feld-
spar, a characteristic common to many pegmatite dykes in the
southern Baffin region.
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Figure 3: Pegmatite dykes sampled in the 2014 field season on Hall Peninsula, labelled with station numbers. Abbreviation:
AANDC, Aboriginal Affairs and Northern Development Canada.



As an example of this type of study, Peng et al. (2011) at-
tempted to identify metallogenic pegmatites using remote
sensing in the Azubai area of Xinjiang province, China, a
region known for its high number of economically valuable
pegmatite deposits. Existing geological maps and field ob-
servations were used to ‘train’ detection algorithms. Field
observations consisted of measuring rock samples with a
portable spectrometer to obtain average rock type spectral
reflectance data. This data was used to build a library of
rock reflectance spectra with which classifications derived
from the RapidEye satellite imagery were compared. Peg-
matite samples were determined to have the highest
reflectance, from 0.36 to 0.76, whereas granite was slightly
lower at 0.29 to 0.46. The authors were successful in using
this method of classification to identify three new explora-

tion targets in their field area (Peng et al., 2011). The pro-
cess described by Sinergeo (2013) begins with a study of
the geology of the pegmatite fields to be evaluated, fol-
lowed by satellite image classification for possible targets,
drilling on those targets, and then developing 3D models to
further characterize the pegmatites located. Analysis of the
structure and mineralogy of the pegmatites determines their
potential for economic extraction.

Several suspected exposures of pegmatites identified in
RapidEye data were validated in the field (including sta-
tions 14SUB-A069, A070, A071, A072 and A074). Al-
though a predictive approach using RapidEye data was
helpful, several identified targets were false positives and
did not turn out to be pegmatite, and several known pegma-
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Figure 4: Pegmatite textures at Crenulation basin (see Figure 3 for location, southern Hall Peninsula): a) metre-scale tourmaline cluster in
pegmatite at Crenulation basin, intruding amphibolite country rock; b) ‘leopard-spot’ reaction texture at the contact between a pegmatite in-
trusion and the amphibolite country rock.



tites were also not identified according to the criteria de-
scribed above. Nonetheless, as a complementary tool, the
satellite data served a useful purpose to assist with the
fieldwork.

Pegmatite evaluation with
EXPLORANIUM® GR-135 Plus
radioisotope detector

The EXPLORANIUM® GR-135 Plus radioisotope detec-
tor was used to evaluate pegmatites in the field for gamma-
ray activity, which could indicate minerals suitable for ra-
diometric dating, or potential uranium mineralization. Sev-
eral pegmatites with radioactivity higher than the back-
ground average were located during the 2014 fieldwork,
including 14SUB-A020, at which an outcrop with a maxi-
mum total counts per second (cps) value of 4952 was iden-
tified, and 14SUB-A074, at which an outcrop with a maxi-
mum total cps of 5278 was identified. Several other
pegmatites returned high readings on the GR-135 detector.
Samples from these pegmatites will be prioritized for future
geochronology work.

Economic considerations

Pegmatites are major sources of economically significant
elements, such as Li, Cs, Ta and Sn, and rare-earth elements
(REEs), as well as ceramic-grade feldspar and electronics-
grade quartz and gems such as beryl or gem-quality tour-

maline (Èerný and Ercit, 2005). As the economic potential
of Baffin Island pegmatites has not been previously evalu-
ated, publishing information about the geochemistry and
mineralogy of pegmatites in the southern Baffin region can
provide industry with possible targets for exploration and
evaluation. Fieldwork in Nunavut is often more expensive
and more logistically difficult than in other Canadian re-
gions, so narrowing down target areas can be helpful in al-
lowing companies to focus their exploration plans on the
most prospective areas before they put boots on the ground.
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Figure 5: Mineralization present in pegmatite dykes at station
14SUB-A059, Hall Peninsula: a) rich tourmaline crystallization in
pegmatite vein; b) beryl crystal in situ, surrounded by a small ‘pod’
of muscovite.

Figure 6: White ridge pegmatite outcrop, stations 14SUB-A073
and A074, located on the large peninsula between Allen and
Brevoort islands: a) looking east along the main pegmatite outcrop
at station 14SUB-A074, which consists almost entirely of ex-
tremely coarse-grained pegmatite material and is approximately
20 m wide; note the bright reflections on the surfaces of feldspar
crystals; hammer in foreground is 50 cm long; b) metre-scale
sheets and books of biotite in pegmatite boulder at station 14SUB-
A074; hammer is 50 cm long; c) ‘window’-texture biotite surround-
ing quartz and feldspar at station 14SUB-A074; tip of scratch tool is
2 mm across.



The global markets for lithium and REEs are currently sup-
plied primarily by Australia, Chile and China. However,
the potential for economic deposits of rare earths and rare
metals exists in several places in Canada. Although no REE
production or refining is currently taking place in Canada,
the investment and political climates are stable and the min-
ing industry has the necessary expertise (House of Com-
mons, Standing Committee on Natural Resources, 2014).
Lithium is currently being mined in Quebec, where Canada
Lithium Corp., has been producing lithium carbonate since
2013. Demand for REEs and other rare metals and elements
is expected to increase worldwide due to increasing de-
mand for advanced electronics products and clean energy
applications (CREEN, 2013). Therefore, increased supply
of these commodities would be beneficial to the Canadian
economy (House of Commons, Standing Committee on
Natural Resources, 2014).

Conclusions

Over 30 pegmatites were visited and sampled during field-
work on Hall Peninsula. Whole-rock lithogeochemistry
and LA-MC-ICP-MS mineral-chemical work is planned
for the majority of the samples to determine their rare metal
and gem potential, and age. To date, the gem potential for
pegmatites in the southern Baffin region appears to be low,
as no pegmatite containing miarolitic cavities has been dis-

covered. The source of these pegmatites (i.e., anatectic
melting versus later emplacement from a parent melt source
at depth) and their place in the tectonometamorphic settings
of Hall, Cumberland and Meta Incognita peninsulas will re-
quire further work in order to be determined.

In the limited visual examination of RapidEye satellite
data, several larger pegmatites were detected, and later con-
firmed when compared to sites visited during the field-
work, which indicates a potential use for satellite image
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Figure 7: RapidEye image taken August 31, 2012, showing the location of stations 14SUB-A073 and A074, Hall
Peninsula (north up, 2 by 1.5 km), and a large pegmatite dyke exposed over a strike length of approximately
100 m. The image uses bands 3, 2 and 1 as red, green and blue (RGB) values, giving a near-true colour image
(RapidEye AG, 2011).

Figure 8: Pegmatite dyke at stations 14SUB-A073 and A074, Hall
Peninsula, looking north. Station 14SUB-A074 is located on the
white outcrop below the dark amphibolite unit, and is approxi-
mately 20 m wide. A small feeder vein of pegmatite material is visi-
ble in the centre of the photo.



data in mapping pegmatite in the Arctic and in other arid,
sparsely-vegetated settings where exposures are promi-
nent. As the geological terrane of the region appears to be
suited to this type of analysis, next steps for the project in-
clude development of a pegmatite classification scheme
and the processing of available RapidEye satellite data to
identify potential targets.
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