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Tm 1810 ± 6 Ma (7)
Z p 2710 ± 8 Ma (7)

Z p ~1810 Ma (7)
Z p 2710 ± 5 Ma (7)

Z p 2693 ± 4 Ma (2)

Mm 1826 ± 6 Ma (1)
Mm 2539 ± 8 Ma (1)

Z p 2023 ± 2 Ma (7)

Z p 2018 ± 5 Ma (7)

Mp ~1835 ± 1 Ma (2)
Z p 1835 ± 2 Ma (2)

Mm 1809 ± 1 Ma (2)
Z p 1816 ± 4 Ma (2)

Z p >1809 Ma (2)
Z p 1815 ± 3 Ma (2)

Z d <1903 ± 15 Ma (6)

Z d <1897 ± 15 Ma (6)

Z d <1899 ± 7 Ma (6)

Z m  ~1856 ± 9 Ma (7)

Z m  1835 ± 3 Ma (7)
Mm ~1836 Ma (7)

Mm 1877 ± 20 Ma (5)
Mm 1892 ± 10 Ma (5)
Mm 1928 ± 10 Ma (5)

Mm 1860 ± 14 Ma (5)
Mm 1872 ± 51 Ma (5)

Mm 1838 ± 18 Ma (5)
Mm 1843 ± 16 Ma (5)

Mm 1794 ± 18 Ma (5)
Mm 1809 ± 18 Ma (5)
Mm 1855 ± 12 Ma (5)

Mm 1841 ± 10 Ma (5)
Mm 1857 ± 11 Ma (5)
Mm <1871 ± 18 Ma (5)
Mm 1920 ± 15 Ma (5)

Mm 1776 ± 18 Ma (5)
Mm 1823 ± 23 Ma (5)
Mm 1834 ± 18 Ma (5)

Mm 1845 ± 9 Ma (5)

Z p 2859 ± 18 Ma (4)

Z p 1842 ± 4 Ma (4)
Z p 2689 ± 5 Ma (4)
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This m ap shows results from  them atic m apping conducted during the sum m er of 2010, as part of the Geo-m apping for
Energy and Minerals (GEM-I) program . It was part of a three-year project (GEM Multiple Metals - Melville P eninsula
project) aim ed at increasing knowledge of the P recam brian and Q uaternary geology of the R ae Craton in the Melville
P eninsula area, in order to gain further insights into its age, com position, tectonotherm al history, glacial history, and
m ineral potential (Corrigan et al., 2013).
.....The area was originally m apped at reconnaissance scale in 1964 by W .W . Heywood (Heywood, 1967). Mapping of
the P enrhyn Group within the area covered by this m ap sheet was subsequently com pleted at 1:50 000 scale under the
direction of A.V. Okulitch in 1976 and 1977, and the area to west of this m ap sheet in the early 1970s under the
supervision of J.E. R eesor. Com pilation m aps resulting from the above were subsequently published by J.R . Henderson
as a series of three adjacent 1:100 000 scale sheets (Henderson, 1983, 1988). The m ap area covers the southwestern
Fox e Fold Belt, part of a P aleoproterozoic continental m argin basin that was deform ed and m etam orphosed in the
com posite Trans-Hudson Orogen between ca. 1.87 Ga and 1.80 Ga (Corrigan et al., 2009, and references therein).
Detailed structural analysis was published by Henderson (1983). The P enrhyn Group consists m ainly of a
m etam orphosed clastic and carbonate cover sequence that was deposited on Archean basem ent and later thrust-
im bricated in a thick-skinned contractional regim e. W here ex posed, the contact between the P enrhyn Group and
Archean basem ent is sheared, suggesting displacem ent along that interface, although the am ount of displacem ent is
difficult to assess (e.g. Henderson, 1983). Overall, the P enrhyn Group shares som e sim ilarities with the P iling Group on
Central Baffin Island, but in detail there are m ajor differences. For ex am ple, the Bravo Form ation, a ubiquitous, ca.
1.98–1.93 Ga m afic-volcanic-dom inated supracrustal package observed on Baffin Island (P artin et al., 2014; W odicka et
al., 2014) has not been observed on Melville P eninsula. In addition, in the P enrhyn Group, calc-silicate gneiss seem s to
be substantially more abundant relative to m arble.
.....The P enrhyn Group is divided into a lower and upper sequence, with the lower sequence mostly represented by
quartzite, m etapelite, m arble, and calc-silicate gneiss. The upper sequence contains a thin, discontinuous, sulphidic
carbonaceous shale unit at the base, overlain by thick wacke-turbidite locally with Boum a sequences, which we
tentatively correlate with the Longstaff Bluff Form ation of the P iling Group on Central Baffin Island. However, this unit on
Melville P eninsula can be differentiated from  its potential Baffin Island equivalent by the greater abundance of calc-
silicate and im pure m arble horizons, suggesting a more prox im al, nearer-shore setting. Num erous syn- to post-tectonic
felsic dykes, sills, and sm all intrusions, som e of the latter fluorite-bearing, occur in the P enrhyn Group, and range in age
between ca. 1.84 and 1.81 Ga (Erdm ann et al., 2013).
.....The basem ent to the P enrhyn Group consists of Archean gneisses, m igm atites, supracrustal rocks, and plutons of
the R ae Craton, ranging in age from ca. 3.2 Ga to 2.5 Ga. These are intruded by ca. 2.14 Ga diorite, as well as a ca.
2.02 Ga bim odal plutonic suite consisting of anorthosite-leucogabbro and granite (W odicka et al., 2011). These
P aleoproterozoic plutonic suites likely form ed during crustal ex tension related to deposition of the P enrhyn Group. Thin-
and thick-skinned thrusting and folding related to the ca. 1.83–1.80 Ga Trans-Hudson Orogeny has resulted in com plex
basem ent-cover geom etry, with thick to narrow basem ent recum bent nappes infolded with cover (Henderson, 1983).
Late dex tral transpression along the southern m argin of the P enrhyn Group (Lyon Inlet boundary zone) resulted in
tectonic uplift of the R epulse Bay block, which bounds the P enrhyn Group to the south and likely represents m ore
deeply ex hum ed equivalents of R ae crust (Laflam m e et al., 2014; Ganderton, 2013; P etts, 2012).
.....The regional m etam orphic history is quite com plex, with m ultiple Archean structural and m etam orphic events
affecting basem ent, the youngest of which is dated by U -P b on m onazite at ca. 2.55 Ga (Berm an et al., 2015). Archean
plutons dated at ca. 2.7 Ga intrude highly deform ed m igm atites and gneisses, suggesting one or more older Archean
tectonom etam orphic events. Metam orphic ages in the P enrhyn group record an older event at ca. 1.86–1.85 Ga,
followed by num erous monazite crystallization ages spanning between ca. 1.84 and 1.80 Ga, representing various
stages of growth of that m ineral through syn- and post-tectonic episodes. These ages are sim ilar to those reported from
the P iling Group on Baffin Island, ex cept that the latter record slightly older m etam orphic ages of ca. 1.87 Ga (Gagné et
al., 2009).
.....Num erous pegm atite and gabbro dykes transect the area, as well as brittle faults. The most prom inent set of
pegm atite dykes is oriented about 080° azim uth and represents post-collisional, orogen-norm al ex tension at about 1.79
Ga. Both Mackenzie (ca. 1.27 Ga) and Franklin (ca. 723 Ma) m afic dykes occur on Melville P eninsula, but only the latter
have been observed in this m ap area. Two m ajor sets of brittle faults occur in the area; an earlier east-west set parallel
to faults associated to the Mesoproterozoic Fury and Hecla Basin, as well as a northwest-southeast set associated to
P hanerozoic faulting associated with ex tension in the Fox e Basin.
.....R ecent re-analysis of lake-sedim ent sam ples from the area (Day et al., 2009) supports previous interpretations of
potential for Sedex -type base m etal and intrusion-related uranium  deposits, as well as spatially correlative, elevated Au-
Bi-Te-W -As anom alies possibly indicating potential for reduced intrusion-related gold. The P enrhyn and P iling groups
correlate with the Karrat Group in Greenland, which hosts the Black Angel P b-Z n Mississippi V alley–type deposit.

Desc riptive Notes

Fig ure 1. Key for interpretation of U -P b radiogenic age of different accessory m inerals.
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Cette carte de la géologie du substratum  rocheux  de la
région cartographique de Barrow R iver repose sur des
travaux  de terrain ciblés réalisés à l’été 2010, qui sont
enrichis par des datations radiom étriques ainsi que par
des levés aérom agnétiques et radiom étriques haute
résolution ayant couvert l’étendue du Groupe de
P enrhyn d’âge paléoprotérozoïque, telle que délim itée
dans des cartes géologiques précédem m ent publiées,
et de son socle archéen, dans le sud-est de la
presqu’île Melville (Nunavut). Le levé aérom agnétique
haute résolution a servi à ex trapoler les contacts
lithologiques sous la couverture quaternaire. La carte
m ontre des relations socle-couverture com plex es
caractérisées par plusieurs générations de
chevauchem ent et de plissem ent produites dans un
régim e tectonique de socle, qui a été suivi par une
transpression dex tre le long de la bordure sud du
Groupe de P enrhyn. U n événem ent tectono-
m étam orphique  tardi-archéen  est daté  à  environ
2,55 Ma d’après les monazites contenues dans des
gneiss du socle. Le début du rifting antérieur au dépôt
du Groupe de P enrhyn peut être déduit de la m ise en
place d’une suite bim odale de granite et de
leucogabbro-anorthosite à environ 2,02 Ga. Les unités
du Groupe de P enrhyn sont corrélées provisoirem ent
avec celles du Groupe de P iling dans l’île de Baffin.

Résum é
The Barrow R iver bedrock geology m ap is the product
of targeted m apping carried out during the sum m er of
2010, enhanced by radiom etric age-dating as well as
high-resolution aerom agnetic and radiom etric surveys
com pleted over previously published geological m aps of
the P aleoproterozoic P enrhyn Group and its Archean
basem ent in southeastern Melville P eninsula, Nunavut.
The high-resolution aerom agnetic survey was utilized to
project lithological boundaries beneath Q uaternary
cover. The m ap shows com plex basem ent-cover
relationships characterized by m ultiple generations of
thrusting and folding in a thick-skinned tectonic regim e,
followed by dex tral transpression along the southern
edge of the P enrhyn Group. A late-Archean
tectonom etam orphic event is recorded by ca. 2.55 Ga
monazite in basem ent gneiss. Onset of rifting prior to
deposition of the P enrhyn Group m ay be indicated by
the em placem ent of a bim odal suite of granite and
leucogabbro-anorthosite at ca. 2.02 Ga. P enrhyn Group
units are tentatively correlated with the P iling Group on
Baffin Island.
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É¾Ptg
Metaturbidite and greywacke, m edium -grained, locally with Boum a
sequences, fine- to thick-bedded, locally with crossbeds, with biotite,
m uscovite±chlorite±garnet±cordierite±sillim anite, locally with carbonate
concretions, light to dark grey, with rare calc-silicate layers, possibly
correlative with Longstaff Bluff Form ation.

É¾Pqb
Metapelite and black, fissile, very fine-grained graphitic pelite, locally
sulphidic with pyrite and pyrrhotite, possibly correlative with Astarte R iver
Form ation.

É¾Pcs
Calc-silicate gneiss and m arl, lam inated to banded, light green, with
plagioclase, diopside, trem olite, scapolite, m icrocline, quartz, calcite, and
m inor titanite.

É¾Pm
Marble, white to grey to buff, m edium - to coarse-grained, finely lam inated to
thickly layered, locally with thin, rusty, quartz-rich layers, with calcite,
dolom ite, trem olite, diopside, graphite, scapolite, m icrocline, phlogopite, and
quartz, possibly correlative with the Flint Lake Form ation.

É¾Pmp Metapelite and m etapsam m ite, m edium - to coarse-grained, with biotite,
m uscovite±sillim anite±andalusite±garnet±cordierite, locally m igm atitic.

É¾Pq Q uartzite, light grey, with m inor dissem inated m uscovite, biotite, feldspar,
fibrolite±garnet, possibly correlative with the Dewar Lakes Form ation.

unconform ity

É¾gr
Biotite±hornblende granite, pink, coarse-grained, locally with K-feldspar
porphyries, with chlorite replacem ent of biotite, m assive to m oderately foliated
(ca. 2020 ± 2 Ma U -P b zircon age).

É¾lgb
Leuco-gabbro to anorthosite, grey, locally with unrecrystallized plagioclase
m egacrysts, with hornblende, m inor biotite, and m agnetite (ca. 2020 ± 2 Ma
U -P b zircon age).

É¾di
Hornblende-biotite diorite to quartz diorite, m edium -grained, homogeneous,
m assive to well foliated, form ing elongate intrusions subparallel to the
regional northeast-striking fabric (ca. 2145 Ma, U -P b zircon).

intrusive contact
ARCHEAN OR PALEOPROT EROZOIC

¡É¾gb Gabbro, leucogabbro and anorthosite, coarse-grained, m assive to m oderately
foliated, m inor am phibolite, pyrox ene com m only replaced by am phibole.

ARCHEAN

¡grp
K-feldspar porphyry granite, monzogranite, granodiorite, and diorite, m edium -
to coarse-grained, m oderately to strongly foliated, with biotite±hornblende, ca.
2700 Ga (U -P b zircon).

¡gdn
Granitic, granodioritic, and tonalitic gneiss and m igm atite, com positionally
heterogeneous and banded, greyish, whitish, and pink, moderately to strongly
transposed, locally with am phibolite and ultram afic lenses, includes
hornblende-biotite orthogneiss and biotite orthogneiss, m ainly at am phibolite
facies but locally at granulite facies.

¡pm
Mafic to interm ediate granulite, m edium - to coarse-grained, brownish-green,
m igm atitic, with orthopyrox ene in tonalitic leucosom es, interlayered with
m igm atitic m etapelite with biotite, sillim anite, garnet, and cordierite.

IF
IRON-FORMAT ION:Mainly banded quartz, m agnetite, m inor iron sulphide,
and iron silicate, included in unit0anm.

¡anm
U ndivided m etavolcanic and m etasedim entary rocks, includes m afic to
ultram afic flows and rhyolite, m etapelite, m etapsam m ite, and banded iron-
form ation.

¡am Medium -grained, foliated am phibolite, m etagabbro, and hornblende-
plagioclase gneiss.

ORDOVICIAN AND SILURIAN

µÂc Dolom ite and lim estone.

unconform ity
NEOPROT EROZOIC

Ç¾Fgb
Franklin Dykes (ca. 723–712 Ma):gabbroic, orange-brown-weathering, with
plagioclase, clinopyrox ene, Fe-Ti ox ides, with m inor biotite, am phibole, and
apatite.

Ç¾Mgb Mackenzie Dykes (ca. 1.26 Ga):gabbroic, with plagioclase, clinopyrox ene,
orthopyrox ene, Fe-Ti ox ides, m inor biotite, am phibole, and rare olivine.

intrusive contact
PALEOPROT EROZOIC

É¾Hgr
Aplitic to pegm atitic intrusions and dykes, m ainly granitic to granodioritic, with
biotite±hornblende±chlorite±m uscovite±fluorite±garnet±tourm aline,
leucocratic, m assive to foliated (ca. 1.83–1.80 Ga Hudson Suite).

intrusive contact
PENRHYN GROUP(É¾Pq–É¾Ptg)

Black structural sym bols on m ap indicate an actual station location. Grey structural sym bols
refer to m easurem ents from legacy stations.

Lithological contact:
Ap p roximate

Inferred

Fault, approx im ate

Norm al fault, approx im ate, solid circle indicates downthrown side

Oblique-slip fault, dex tral slip, norm al, approx im ate

Thrust fault, approx im ate:
Up rig ht, teeth on hang ing  wall
Overtu rned, bars on tectonically u p lifted block (hang ing  wall) and teeth on
direction of dip

10 Bedding, inclined

Foliation:
15 Inclined
30 Mylonitic
25 Transposed bedding
10 Gneissosity

15 Mineral lineation
30 Stretching lineation

Fold hinge:
25 General
10 Antiform
15 Minor S
30 Minor Z
25 Crenu lation

10 Ax ial plane

Antiform , approx im ate:
Up rig ht

Overtu rned

Synform, approx im ate:
Up rig ht

Overtu rned

Station:
Fieldwork 2009–2011

Leg acy

Mineral occurrence (seeTable 1)

Geochronology (seeFigure 1)
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