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EDITION Fig ure  2.Aerom agnetic anom aly m ap of H all P eninsula, Baffin Island, Nunavut, showing the residual total field data

(Geological Survey of Canada, 2015), com piled from  regional airborne geophysical survey data collected in 1996–1997
(800 m flight-line spacing; P ilkington and O neschuk, 2007), 2010 (400 m flight-line spacing; Dumont and Dostaler,
2010a-g), and 2015 (400 m flight-line spacing; Kiss and T schirhart, 2015). T he Chidliak Bay (south) m ap sheet is
outlined in red.
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Fig ure  1.Sim plified bedrock geology of the H all P eninsula, Baffin Island, Nunavut, com piled from  regional and targeted
m apping conducted in 2012, 2013, and 2014, and supplem ented by archival observations collected during the
Geological Survey of Canada’s O peration Am adjuak in 1965 (Blackadar, 1967), regional aerom agnetic data, scientific
literature, and assessm ent report data from  the m ineral ex ploration industry. T he Chidliak Bay (south) m ap sheet is
outlined in red.
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T itle photograph: W hite-weathering garnet leucogranite
and granulite-facies psam m itic m etasedim entary rocks,
western H all P eninsula, Baffin Island, Nunavut. V iew to
the southwest. P hotograph by M.D. Young. 2015-074
T he Geological Survey of Canada and the Canada-
Nunavut Geoscience O ffice welcom e corrections or

additional inform ation from  users.
Data m ay include additional observations not portrayed
on this m ap.See docum entation accom panying

the data.
T his publication is available for free download through
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Canada-Nunavut Geoscience O ffice (http://cngo.ca/).
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Le P rogram m e géoscientifique intégré de la péninsule
H all, m ené par le Bureau géoscientifique Canada-
Nunavut, a été conçu pour accroître les connaissances
géoscientifiques et évaluer le potentiel économ ique de
la région. La partie est de la péninsule H all contient
principalem ent des orthogneiss tonalitiques à
quartzodioritiques de l'Archéen, tandis que des roches
supracrustales et intrusives du P aléoprotérozoïque
affleurent à l’ouest. Les roches supracrustales sont
dom inées par des unités pélitiques, psam m itiques,
am phibolitiques et calcosilicatées et seraient
corrélatives du Groupe de Lake H arbour. Elles sont
recoupées par des intrusions de com position
monzogranitique à dioritique du faciès des granulites.
La péninsule H all a conservé les traces de trois phases
de m étam orphism e et de déform ation associées à
l'orogène trans-hudsonien, qui ont donné lieu à une
tectonique de socle caractérisée par la form ation de
structures de plissem ent et de chevauchem ent à
vergence est, et à la création d’associations de
m inéraux  du faciès des am phibolites au faciès des
granulites. La péninsule H all renferm e un cham p de
kim berlites très prom etteur pour le diam ant, ainsi que
des roches supracrustales m afiques et carbonatées et
des intrusions ultram afiques susceptibles de contenir
des ressources en m étaux  usuels ou précieux , en
pierres sem i-précieuses et en pierres à sculpter.

Résum é
T he H all P eninsula Integrated Geoscience P rogram
was led by the Canada-Nunavut Geoscience O ffice,
and was designed to increase the geoscience
knowledge and assess the econom ic potential of the
area. Eastern H all P eninsula is dom inantly underlain by
Archean tonalite to quartz diorite orthogneiss, while
P aleoproterozoic supracrustal and intrusive rocks are
ex posed to the west. T he supracrustal rocks are
dom inated by pelitic, psam m itic, am phibolite and calc-
silicate units, are interpreted as correlative with the
Lake H arbour Group, and are cut by granulite-grade
m onzogranite to diorite intrusions. H all P eninsula
records three phases of m etam orphism  and
deform ation associated with the T rans-H udson O rogen
that have produced thick-skinned, east-verging fold and
thrust structures and am phibolite to granulite facies
m ineral assem blages. H all P eninsula hosts a highly
prospective diam ond kim berlite field, as well as m afic
and carbonate supracrustal rocks, and ultram afic
intrusions that m ay contain base and/or precious m etal,
sem i-precious gem stone and carving stone resource
potential.

Ab stra ct

U ndivided Archean tonalite to monzogranite gneiss to m igm atite

U ndivided P aleoproterozoic am phibolite-facies sem ipelite, pelite, 
psam m ite,quartzite, am phibolite, calcsilicate, peridotite and ironstone

U ndivided P aleoproterozoic granulite-facies psam m ite, sem ipelite,
and pelite rafts and lenses in garnet±biotite leucogranite

U ndivided P aleoproterozoic intrusive orthopyrox ene±biotite±
m agnetite monzogranite to quartz diorite

Neoproterozoic gabbro dyke
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De scriptive  Note s
INT RO DU CT IO N
T he H all P eninsula Integrated Geoscience P rogram (H P IGP ) was led by the Canada-Nunavut Geoscience O ffice in 
collaboration with federal and territorial governm ent offices and scientists, as well as researchers and students from several 
Canadian universities and colleges. T he program aim ed to produce regional, fram ework bedrock and surficial geological 
m aps (1:100000 scale), com plem ented by them atic studies that were designed to provide new fundam ental geoscience  
inform ation for H all P eninsula. 
 Regional bedrock m apping was conducted over a total of 14 weeks during the sum m ers of 2012 to 2014. Digital 
photographs, geological m easurem ents, GP S co-ordinates, visual observations, and rock sam ples were collected from 
2027 field stations. To interpret the bedrock geology (Figure 1; Machado et al., 2013), the data has been com bined with a
previously published inform ation, including aerom agnetic survey data, archival reconnaissance-scale geological m aps, 
scientific literature, and assessm ent reports from the m ineral ex ploration industry. Surficial geological m apping was 
conducted over a total of 12 weeks during the sum m ers of 2012 and 2013, with initial results published in field reports 
(T rem blay et al., 2013, 2014b, 2015a; Leblanc-Dum as et al., 2013) and m aps (T rem blay et al., 2014a, 2015b).
P REV IO U S W O RK INT EGRAT ED INT O  MAP  INT ERP RET AT IO N
Reconnaissance-scale bedrock m apping was conducted in the m id-1960's by the Geological Survey of Canada during 
O peration Am adjuak (Blackadar, 1967). T he resulting m aps and field docum entation from that cam paign have since been 
digitized and optim ized for integration into modern m apping projects, providing a wealth of observational field data. Regional 
airborne geophysical surveys were flown in 1996–1997 with 800 m flight-line spacing over southwestern Baffin Island 
(P ilkington and O neschuk, 2007), and in 2010 with 400 m flight-line spacing over most of H all P eninsula (Dumont and 
Dostaler, 2010a-g). Full airborne geophysical survey coverage of H all P eninsula was achieved in 2015 with the com pletion 
of the McKeand River survey (Kiss and T schirhart, 2015), which was flown with 400 m flight-line spacing. T he com piled 
survey data (Figure 2; Geological Survey of Canada, 2015), paired with high-resolution satellite im agery and field 
observations, was used to ex trapolate geological boundaries and structures between visited field stations.
 Detailed geology m apping on H all P eninsula was conducted by Scott (1996) along a 90 km-long corridor located east of 
Iqaluit. T his work provided som e of the first U -P b zircon crystallization and detrital ages for the H all P eninsula area (Scott, 
1999; Scott et al., 2002). In the m id-2000's, the m ineral ex ploration com pany P eregrine Diam onds Inc. identified kim berlite 
indicator m inerals in glacial till sam ples, and eventually diam ond-bearing kim berlite deposits on eastern H all P eninsula. T his 
discovery has prom pted industry-led, airborne and ground geophysical surveys (P ell and Neilson, 2010 2011), them atic ,
research projects focused on kim berlite em placem ent (P ell et al., 2013; Zhang and P ell, 2013) and diam ond genesis 
(Nichols et al., 2013; Nichols, 2014), and detailed bedrock and surficial geology m apping within the Chidliak diam ond district 
(Ansdell et al., 2015). T he above resources have provided inform ation that was helpful for bedrock m apping interpretation, 
and adds valuable data to the m aps.
MAP  U NIT S
T he eastern half of H all P eninsula is dom inantly underlain by an Archean orthogneiss com plex com prising felsic to 
interm ediate phases. T he phases all have internal com positional layering, and display com plicated crosscutting 
relationships. 
 Map unit is the most abundant and com positionally variable orthogneiss unit. It is dom inated by biotite±hornblende 0t 
tonalite to granodiorite that weathers dull grey. O verall, this unit is m edium  to coarse grained with biotite (Figure 3), and 
locally hornblende, defining a m ineral foliation. P ods, enclaves, and rafts of diorite, quartz diorite, and m inor gabbro are 
locally found in this unit, and have well-defined lithological boundaries and a well-developed internal com positional fabric 
(gneissosity). 
 Areas with volum inous biotite±hornblende granodiorite are m apped as unit . Local com positional variation to 0g

m onzogranite has been docum ented within this unit. In general, unit  is coarse grained and contains less than 5% m afic 0g

m inerals. 
 Map unit  represents coarse-grained biotite monzogranite to quartz monzonite with distinctive 1–5 cm wide K-0mk
feldspar phenocrysts and an average of 2% m afic m ineral content. Areas with a greater abundance of m afic m inerals (up to 
10%) or a more granodioritic com position were observed within this unit. T his unit weathers buff pink, and is locally injected 
with discontinuous granitic pegm atite veins that are less than 1.5 m wide.
 Magnetite-biotite monzogranite is represented by m ap unit . T his unit is typically coarse grained, and contains 0mm

abundant (1–2%) anhedral m agnetite crystals. T he unit corresponds to areas with a high m agnetic anom aly signature in the 
aerom agnetic survey data. Additionally, this unit is crosscut by granitic to syenogranitic pegm atite dykes that also contain 
m agnetite m egacrysts. Both fresh and weathered surfaces are pale to light pink.
 Supracrustal m etasedim entary rocks were docum ented across H all P eninsula, and were found to disconform ably 
overlie the Archean orthogneiss com plex. A basal quartzite ( ) is locally found directly in contact with the unit {LHq

orthogneiss, or within the first few m etres of m etasedim entary strata. T he quartzite is blueish-grey and translucent, contains 
heavy m ineral bands that m ay indicate original bedding, and occurs as laterally discontinuous beds that are 1 to 25 m thick. 
Rare m etam orphic garnet, sillim anite, biotite, and m agnetite have been docum ented within the quartzite and along bedding 
planes. 
 U nit  is found in the lower part of the m etasedim entary sequence and can be up to 250 m in thickness. T his unit {LHs

com prises (in order of abundance) interbedded sem ipelite, pelite, psam m ite, quartzite, and m inor diorite, am phibolite, 
m etaironstone, m arble, and calc-silicate. T he sem ipelitic and pelitic lithologies typically contain m etam orphic garnet, 
sillim anite, biotite, and rare m uscovite porphyroblasts. T he quartzite is 20–50 cm thick, ranges from gray and translucent to 
white and opaque, and com monly has heavy m ineral bands. T he diorite and am phibolite layers (Figure 4) are fine to m edium  
grained and locally contain m etam orphic garnet (unit , resolved on m ap where thick enough). Metaironstone layers are {LHa
less than 1.5 m thick, and have internal com positional segregation of garnet, quartz, and grunerite layers that are 1–5 cm 
thick. T he m arble and calc-silicate layers recessively weather, and typically contain m etam orphic diopside, clinohum ite, 
phlogopite, and rare olivine, apatite, spinel, and graphite (unit , resolved on m ap where thick enough). T he  unit {LHm {LHs
also contains 1–4 m wide dykes and sills of m edium - to coarse-grained leucogranite with m etam orphic garnet, biotite, and 
local m uscovite. 
 Stratigraphically above unit , the m etasedim entary rocks represented by unit  are dom inated by pelite and {LHs {LHp

psam m ite that contain garnet, biotite and m inor sillim anite (Figure 5). T his unit also has seam s and layers of leucogranite 
which increase in abundance toward the west. T he leucogranite is interpreted as recrystallized m elt that was generated 
during regional m etam orphism  through m uscovite- and biotite-dehydration reactions in the pelitic to psam m itic 
m etasedim entary rocks (Dyck and St-O nge, 2014). T herefore, the pelitic and psam m itic rocks of unit  are interpreted as {LHp

having restitic com positions following partial m elting and recrystallization of the leucogranitic m elt into distinct dykes, sills 
and layers.
 T he top of unit  becom es increasingly dom inated by leucogranitic m aterial, to the point where rafts of restitic pelite {LHp

and psam m ite are floating in the leucogranite. U nit  represents the areas where the volum e of leucogranite ex ceeds {LHw

that of the remnant pelite or psam m ite. T he leucogranite is fine to m edium  grained, weathers bright white, and contains 
abundant lilac garnet porphyroblasts and m inor biotite. Rare m etamorphic cordierite was docum ented in the leucogranite on 
the southwestern coast of H all P eninsula.
 P aleoproterozoic igneous phases were docum ented across H all P eninsula. U nit  (resolved on m ap where thick {u

enough) represents m afic-ultram afic sills in the m etasedim entary sequence (Figure 6), and plugs and sills in the Archean 
tonalite to granodiorite orthogneiss ( ). U nit  includes m etaperidotite, m etapyrox enite, and m etadunite lithologies unit 0t {u

which typically contain orthopyrox ene, hornblende, phlogopite, tremolite, actinolite, and rare serpentinite. T he presence of 
hydrous phases (i.e. serpentinite or phlogopite), which are com monly found at the boundary of the m afic-ultram afic intrusion 
and the host rock, im plies localized hydrotherm al alteration at som e point after em placem ent of the sills and/or plugs. T wo 
relatively unaltered, large-scale (up to 350 m thick and 7 km long) and layered m afic-ultram afic sills were docum ented within 
unit  (Steenkam p et al., 2014). {LHp

 O ther P aleoproterozoic igneous phases on H all P eninsula are generally felsic, yet typically contain orthopyrox ene 
suggesting crystallization at high tem peratures. U nit  represents orthopyrox ene-hornblende-biotite±m agnetite {go
granodiorite that is typically m edium  to coarse grained (Figure 7). T he relative abundance of m afic m inerals in this unit 
ranges from 2% to 5%. O rthopyrox ene is locally m egacrystic, and hornblende and biotite define a weak to moderate m ineral 
foliation. Magnetite is fine to very-fine grained and typically found adjacent to other m afic phases. Fresh rock surfaces are a 
distinctive pale green with a greasy lustre, while weathered surfaces are dark orange to brown.
 U nit  represents orthopyrox ene-biotite±m agnetite monzogranite that is generally very-coarse grained, and locally {mo
contains m egacrystic K-feldspar up to 4 cm wide. Garnet was observed at a few locations within a few m etres of a contact 
zone with the  unit. Q uartz is characteristically blueish-grey, and occurs in discontinuous ribbons that are 1–2 cm thick {LHw

and define a weak foliation fabric.
 Biotite-garnet±orthopyrox ene monzogranite containing sm all rafts, pods, and lenses of m etasedim entary rock was 
identified on the western side of H all P eninsula and is represented by unit . T his lithology is coarse grained and {mg

equigranular. T he abundance of garnet increases and the grain size becom es more inequigranular with prox im ity to included 
bodies of m etasedim entary rock. 
 All Archean and P aleoproterozoic rock units are cut by NW -SE trending gabbroic diabase dykes (unit  presum ed to Nd)
be associated with the Neoproterozoic Franklin swarm event docum ented elsewhere across the Canadian rctic (H eam an A
et al., 1992; Denyszyn et al., 200). T he dykes are fine to m edium grained, homogeneous, weather brown, and are about 9
100 m wide and laterally continuous for hundreds of kilom etres.
INT ERP RET ED GEO LO GICAL H IST O RY
H all P eninsula is contained within the northeastern (Q uebec-Baffin) segm ent of the T rans-H udson O rogen (T H O ), a 
P aleoproterozoic collisional orogenic belt that ex tends from northeastern to south-central North Am erica in a broad arcuate 
shape (H offm an, 1988; Lewry and Collerson, 1990). T he T H O  m arks the collision between the upper-plate collage of 
Archean crustal blocks (Churchill plate) and the lower-plate Superior craton. T he southern Baffin Island region in particular 
records the southward m igration of the Churchill plate and its term inal collision with the Superior craton at ca. 1.82–1.80 Ga 
(St-O nge et al., 2009). T his was the last m ajor deform ational event that the H all P eninsula area endured, and it therefore 
contains lithological, structural, m etam orphic, and tex tural evidence to attest to the tim ing and conditions of the associated 
orogenic processes.
 T he orthogneiss com plex ex posed on the eastern part of H all P eninsula has been studied in detail to identify the ages of 
the various lithological com ponents. At one locality the orthogneiss com plex was docum ented to com prise at least seven 
distinct lithologies within a few hundred m etres based on crosscutting relationships (From et al., 2013 2014). U ranium -lead ,
isotopic geochronology conducted on a variety of orthogneiss com positions collected across the com plex reveal 
crystallization ages scattered between about 2976 to 2608 Ma (Scott, 1999; Rayner, 2014 2015; From et al., 2015). ,
Furthermore, a group of ages determ ined from chem ically distinct zircon rim  dom ains range from about 2740 to 2680 Ma and 
are interpreted to represent an Archean m etamorphic and/or deform ational event (From et al., 2015). Further geochem ical 
and isotopic analyses are ex pected to constrain the ages of the different com positional phases that m ake up the orthogneiss 
com plex, and provide insight into potential genetic relationships between Archean rocks on H all P eninsula and other nearby 
Archean cratons, such as those in northern Q uebec and Labrador, or southwestern Greenland.
 Based on stratigraphy, and the rock types and their abundance, the supracrustal m etasedim entary rocks on H all 
P eninsula are interpreted as correlative with the P aleoproterozoic Lake H arbour Group, which has been described and 
docum ented to the southwest on Meta Incognita and Fox e peninsulas (St-O nge et al., 1996; Sanborn-Barrie et al., 2008; St-
O nge et al., 2015). T he lower part of the sequence (eastern H all P eninsula) is m arked by a blue basal quartzite overlain by 
dom inantly pelitic to sem ipelitic lithologies, with lim ited m afic, ultram afic, and carbonate com ponents. T he upper part of the 
sequence (western H all P eninsula) contains mostly pelitic to psam m itic, restitic m etasedim entary rocks and large amounts 
of leucogranite derived from partial m elting of the m etasedim entary units. T he transition from the lithologically varied units in 
the east to dom inantly pelitic to psam m itic units in the west is interpreted to represent a change in the paleo-depositional 
environm ent from a prox im al shallow-m arine setting with input of m afic m aterials, possibly from a local rifting environm ent, to 
a more distal continental-shelf and slope-rise setting (MacKay et al., 2013; Machado et al., 2013; Steenkam p and St-O nge, 
2014). 
 U ranium -lead detrital zircon geochronology of rock units from different stratigraphic positions in the m etasedim entary 
sequence help constrain the m ax im um age of sedim ent deposition and the provenance of detrital m aterials. Zircon from the 
blue basal quartzite ( ) yields provenance profiles with ex clusively Archean ages (prim arily 2.95–2.65 Ga), sim ilar unit {LHq

to crystallization ages from the Archean orthogneiss com plex, suggesting a local sedim ent source (Rayner 2014 2015). , ,
Q uartzite, psam m ite and sem ipelite layers from unit  contain detrital zircon with a wide range of ages (3.8–1.9 Ga; {LHs

Rayner 2014, 2015), including known Archean orthogneiss ages, as well as detrital ages that have not yet been identified on ,
H all P eninsula. A psam m itic layer from Beekm an P eninsula yields a m ax im um  depositional age of 1959±12 Ma, the   
youngest from the  unit (Rayner, 2014). Despite the increasing effects of m etam orphic overprinting on detrital zircon PLHs

grains, two sam ples collected from western H all P eninsula constrain the m ax im um  depositional age of unit  to about {LHp

1906 Ma. 
 Mafic rocks within units  and  have lost all prim ary m ineral com positions and proportions, and {LHa {LHs
igneous/depositional tex tures due to the intense m etamorphic and deform ational conditions of the T H O . T herefore, it is 
difficult to determ ine if the m afic rocks are derived from intrusive and/or ex trusive protoliths. Sam ples of m afic rocks within 
the m etasedim entary sequence, and ultram afic rocks found as sills and plugs in both the m etasedim entary sequence and 
Archean orthogneiss com plex, can be classified as alkaline, calc-alkaline, transitional or tholeiitic based on their whole-rock 
geochem istry (MacKay and Ansdell, 2014). Further investigation of the m ajor and m inor elem ent concentrations in these 
rocks suggest their genesis was related to partial m elting of a subduction-modified m antle source that was upwelled possibly 
during plum e-initiated rifting of the North Atlantic Craton (MacKay, 2014).
 T he orthopyrox ene-bearing monzogranitic to granodioritic intrusive rocks occur as laterally continuous panels that cut 
the psam m itic upper units of the supracrustal sequence. T he panels are ubiquitous in the central and western parts of H all 
P eninsula, and range in width from 100 m to several kilom etres. W eak to moderate foliation fabrics were observed in these 
rocks, typically defined by the preferential growth-orientation of biotite and elongate concentrations (ribbons) of blueish-grey 
quartz. U ranium -lead zircon crystallization ages have been determ ined from two sam ples as 1892±7 Ma (Rayner, 2014)   
and 1872±5 Ma (Rayner, 2015). T he presence of orthopyrox ene docum ented in the m ajority of these plutonic phases   
suggests crystallization at high tem peratures. T herefore, these rocks are thought to represent plutonism that preceded the 
term inal collision of the T H O .
 H all P eninsula preserves evidence of three distinct phases of deform ation and m etam orphism  related to the T H O :

 D: Initial east-west shortening (pre-therm al m etam orphic peak) that produced isoclinal folds (F) and a 1 1am etam orphic foliation (S ) ax ial planar to F. T hese early events are interpreted from m icro-fabric analysis of 1a 1ainclusion trails in porphyroblastic phases (Braden, 2013). Continued deform ation around the tim e of peak 
therm al m etam orphism  produced isoclinal folds (F) of S  and developm ent of a new m etam orphic m ineral 1b 1afoliation (S ) ax ial planar to F. T his event coincides with the partial m elting of m etasedim entary units that 1b 1bproduced m uscovite-bearing leucogranite sills and dykes on the eastern part of the peninsula, and volum inous 

garnet-bearing leucogranite on the western part of the peninsula (Skipton et al., 2013; Dyck and St-O nge, 2014; 
Skipton and St-O nge, 2014).

 D: Intensified east-west shortening continued following the therm al m etam orphic peak, and resulted in the 2developm ent of large-scale, east-verging, thick-skinned recum bent folds (F;Figure 8) and thrusts (T ). Mylonite 2 2zones, and ductile stretching and m ineral-growth lineations (L) ex pressed as rodded quartz or am phibole, 2oriented sillim anite, and aligned orthopyrox ene (Dyck and St-O nge, 2014) were recognized in the hanging and 
footwalls of thrust planes. Altered ultram afic intrusions ( ) were locally identified as plugs and sills along unit {u

thrust surfaces in the Archean orthogneiss, as well as boudinaged sills in the supracrustal sequence (Figure 6). 
Based on field relationships and deform ation of the ultram afic bodies, it is believed that their em placem ent either 
preceded or was synchronous with this deform ational stage (Steenkam p et al., 2014). 

 D: Late north-south shortening produced broad, open folds (F), and a crenulation cleavage (S ) defined by 3 3 3m uscovite, biotite, and faserkiesel sillim anite reoriented ax ial planar to F. T he F folds locally deflect the strike of 3 3older fabrics, and the interference of F on Ffolds creates doubly-plunging (Figure 8) and bulls-eye m ap 3 2 patterns.
 T he m etam orphic m ineral assem blages docum ented across H all P eninsula in pelitic to sem i-pelitic rocks reflect a 
gradual increase in peak m etam orphic grade from am phibolite-facies conditions (~740°C; garnet+biotite+sillim anite+K-
feldspar±m uscovite) in the east to granulite-facies conditions (>850°C; garnet+biotite+K-feldspar+m elt±sillim anite) in the 
west (Skipton et al., 2013; Skipton and St-O nge, 2014). Chem ically distinct rim  dom ains on zircon identified in Archean 
orthogneiss, and P aleoproterozoic supracrustal and plutonic rocks are interpreted to represent zircon growth during 
m etam orphism (Rayner, 2014 2015; From et al., 2015). Ages interpreted as m etam orphic include 1855±13 Ma from ,   
tonalite orthogneiss (unit ; Rayner, 2015), 1856–1832 Ma from K-feldspar m egacrystic granite (unit ; Rayner 2014),  0t 0mk ,
1861±25 Ma from quartzite (unit ), 1886–1832 Ma from psam m ite (unit ), and 1828±3 Ma from orthopyrox ene-    {LHq {LHp
biotite monzogranite (Rayner, 2014).
 Following the term inal collision of the T H O , the rocks underlying H all P eninsula ex perienced a very slow, protracted 
cooling history beginning in the latest P aleoproterozoic and continuing through the P hanerozoic. Muscovite ex tracted from 
pelitic supracrustal rocks on eastern H all P eninsula were analyzed by Ar/Ar step-heating and U V -laser spot dating to 40 39

determ ine the cooling history of the area. T he step-heating ages range from 1690±3 to 1657±3 Ma, while the spot dating on     
three m uscovite grains show a 20–30 m.y. age decrease from core to rim analyses (Skipton et al., 2015). T his im plies that the 
rocks on H all P eninsula took at least 140 m.y. to cool from peak therm al m etam orphic conditions through approx im ately 
420–450°C, the nom inal closure tem perature for radiogenic Ar in m uscovite.
 Further cooling and ex hum ation of H all P eninsula during the P hanerozoic has been constrained with apatite and zircon 
(U -T h)/H e low-tem perature thermochronology (Creason and Gosse, 2014) which has been used as input param eters in the 
H eFT y and P ECU BE therm al modelling program s (Creason, 2015). T he therm al modelling results support an ex hum ation 
scenario with an ex trem ely slow ex hum ation rate (8–10 m/m.y.) during the P hanerozoic. Furthermore, variations in the 
models isotherm outputs between about 340 to 400 Ma are coincident with post-O rdovician fault block movem ents in the 
Eastern Canadian Arctic (e.g. Sanford, 1987), and m ay indicate disturbances of the footwall isotherm s due to fault motion in 
Cum berland Sound (Creason, 2015).
ECO NO MIC CO NSIDERAT IO NS
H all P eninsula hosts a variety of geological features and occurrences with potential for econom ic deposits. Mafic-ultram afic 
dykes and layered sills (Figure 6) bear resem blance to the lithologies in the Cape Sm ith belt of northern Q uebec which hosts 
the Raglan Ni-Cu-platinum group elem ent deposit (St-O nge and Lucas, 1993; Lesher, 2007; Steenkam p and St-O nge, 
2014). U ltram afic rock bodies that have hydrotherm ally altered m ineral assem blages have also been evaluated as potential 
carving stone resources for local Inuit artists (Senkow, 2013; Beauregard and Ell, 2015).
 T he supracrustal sequence contains abundant granitic pegm atites that m ay bear are arth elem ents (Bigio et al., r -e
2015), and m etam orphosed carbonate units with euhedral pale-purple spinel and light-blue apatite, which can both be used 
as sem i-precious gem stones. Mafic m etasedim entary rocks, m etaironstones, and pyrite- and pyrrhotite-bearing silicified 
gossanous layers also have potential to contain base and/or precious m etal concentrations (Steenkam p, 2014).
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Fig ure  6 .P elitic m etasedim entary rocks (unit ) from central H all P eninsula, Baffin Island, {LHp

Nunavut, contain a garnet-biotite-sillim anite-m elt assem blage, suggesting granulite-facies peak 
m etam orphic conditions. P hotograph by Z.M. Braden. 2015-078

Fig ure  5. An altered ultram afic sill m arks the contact between Archean biotite tonalite orthogneiss 
(unit , background) and supracrustal m etasedim entary rocks (unit , foreground). Geologist 0t {LHs
for scale is 1.75 m, view to the southeast. P hotograph by K. Martin. 2015-077

Fig ure  7 .An intrusive phase of P aleoproterozoic orthopyrox ene-hornblende diorite (unit ) on {go

western H all P eninsula, Baffin Island, Nunavut. P hotograph by C.B. MacKay. 2015-079

Fig ure  8 .A doubly-plunging synform, or 'canoe' structure, containing 
P aleoproterozoic m etasedim entary rocks (units  and ) {LHs {LHa

disconform ably on top of Archean biotite tonalite (unit ). V iew to the 0t

northwest, shoreline is about 250m long in the bottom-left. P hotograph by 
P. P eyton. 2015-073

Fig ure  4 .Baseball-sized garnet and hornblende porphyroblasts in a thin, laterally discontinuous 
layer of am phibolite (unit ) in the m etasedim entary sequence on central H all P eninsula, Baffin {LHa
Island, Nunavut. P en m agnet is 12.5 cm. P hotograph by H .M. Steenkam p. 2015-076

Fig ure  3 .Fresh surface of a biotite tonalite orthogneiss (unit ) hand sam ple from central H all 0t
P eninsula, Baffin Island, Nunavut, showing the S  m ineral foliation defined by aligned biotite and 1bcom positional layering.  P hotograph by R.E. From. 2015-075
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