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DESCRIPTIVE NOTES

INTRODUCTION

The bedrock geology of northern Baffin Island and northern Melville Peninsula (Fig.1) records almost three-billion
years of Earth history and covers an area of approximately 240,000 km?. This map is derived from a digital geoscience
knowledge base CD-ROM (de Kemp and Scott, 1998). The primary data source for the present compilation is the series
of regional geological maps published by the Geological Survey of Canada (see Fig. 2a-c) following helicopter and
fixed-wing reconnaissance operations in the 1950’s, 1960’s and 1970’s (Blackadar, 1958a, b, 1968a, b, c, d, e, f, g, h;
Jackson and Davidson, 1975a; Jackson and Morgan, 1979; Jackson et al.,, 1975a, 1978, 1979a, 1979b; Morgan,
1982, 1983; Trettin, 1975a, b; Schau and Heywood, 1984; Schau, 1993). Additional information has been derived from
detailed field investigations that were carried out in a limited number of areas, i.e. north of Fury and Hecla Strait
(Ciesielski, 1980; Chandler, 1988), the Borden Basin (Jackson and lannelli, 1981; Jackson and Sangster, 1987, and
references within), Ege Bay (Bethune and Scammell, 1997), and northeastern Melville Peninsula (Schau, 1997). Nu-
merous thematic investigations and follow-up laboratory work have been undertaken; this work is referenced at
appropriate points throughout the text that follows. All ages reported here are U-Pb on zircon, unless otherwise noted.

The goal of this compilation is to provide a new, synoptic view of the bedrock geology of the selected area.
Geological detail from the original maps was preserved to the maximum extent possible within the limits of technology
(i.e. printer resolution). The decrease in scale to 1:500 000 locally required some simplification; readers are directed to
the original data sources (Fig. 2a-c), as the present map is not intended to supersede these documents. In creating an
integrated legend and geological synthesis, reinterpretation of some units was required to avoid "boundary faults” at
the edges of maps. As is evident in comparing the Archean and Paleoproterozoic geology from east to west across the
map, the degree of detail to which the bedrock geology is known varies considerably. We believe this to be an artifact
of scale of observation and locally extensive snow cover during the early reconnaissance operations, observational
differences between the geologists involved in the original fieldwork, and the distribution of bedrock exposure (Jackson,
1969), rather than a manifestation of real geological differences across the map area.

GEOLOGICAL FRAMEWORK

A wide spectrum of rocks is present in the map area, representing a range of diverse geological environments.
Among the oldest units so far identified are ca. 2.90 Ga polyphase orthogneisses that range in composition from
monzogranite to tonalite. Metamorphosed volcanic and sedimentary rocks comprise typical "greenstone” sequences
that are assigned to the ~2.76-2.72 Ga Mary River and ~2.88 Ga Prince Albert groups. Monzogranite to granodiorite
plutonic rocks intrude both the greenstones and the older orthogneisses. A phase of high-grade metamorphism is
locally recorded at ~ 2.5 Ga. Paleoproterozoic sedimentary basin development is recorded by deposition of the domi-
nantly siliciclastic rocks of the Piling Group, units that can be traced from the Melville Peninsula across Baffin Island as
far east as the coast of West Greenland. These rocks were deformed and metamorphosed during a period of global
orogenesis at ca. 1.80 Ga.

Mesoproterozoic extension of the western and northern part of the area is recorded by the deposition of well-
preserved and little metamorphosed siliciclastic, carbonate and volcanic rocks of the Bylot Supergroup and Fury and
Hecla Group. Zinc and lead ore of the Nanisivik Mine, the only currently-producing operation in the map area, is hosted
in carbonate strata of the Bylot Supergroup. Much of the map area is transected by the unmetamorphosed Franklin
swarm of diabase dykes, emplaced at ca. 0.72 Ga. In the western part of the area, Cambrian to Silurian platformal
limestone, dolostone and siliciclastic rocks unconformably overlie the Precambrian rocks. On Bylot Island and along the
northeastern coast of Baffin Island, Cretaceous and Tertiary strata are preserved. Bedrock exposures are locally ob-
scured by unconsolidated clastic deposits of Quaternary age (Dredge et al., 1998, and references within; Dredge, in
prep.).

DESCRIPTION OF THE MAP UNITS
ARCHEAN

Orthogneisses and plutonic rocks

Baffin Island (Amn to Aum)

Fluidal nebulitic migmatitic gneiss [Amn], that ranges from granodiorite to quartz monzonite and weathers light
grey to pinkish grey, is interpreted as the oldest component in the region (e.g. Jackson, 1969). Quartz monzonite to
granodiorite comprise minor components of the unit. The rocks of this unit are complex and texturally diverse, ranging
from fine to medium-grained, and from massive to finely foliated and thinly banded. Schlieren, lenses and boudined
bands of amphibolite, metasedimentary and granitoid rocks are common, and impart a generally streaky appearance
to outcrops of this unit. Potassium feldspar augen are abundant locally. Discordant mafic sheets that truncate early
compositional layering in the rocks, but are folded and locally boudined are interpreted as dykes (southern sheet).
These dykes are interpreted to predate the supracrustal rocks of the Mary River Group. Two medium to coarse grained
gneissic amphibolite bodies have been identified in the southern part of the area (NTS 37C, Koch Island) within Amn.
Subordinate areas underlain by some of the younger map units (e.g. ApPmu, ApPgr, pPmg, pPgr) may locally be
present within Amn. On north central Baffin Island, near the type area for the greenstones of the Mary River Group, an
age of 2851 + 20/-17 Ma has been determined on a foliated tonalite (Jackson et al., 1990). Approximately 150 km to the
south at Isortog Fiord, an age of 2778+1 Ma has been determined for a sample of granitic gneiss, and 2775+2 Ma for
a sample of heterogeneous layered gneiss (Bethune and Scammell, 1997). Reconnaissance Nd isotopic data docu-
ment a wide range of Tpy ages for "basement” gneisses, up to 3.7 Ga, suggesting that a variety of older material is
present in the project area (Jackson and Hegner, 1991).

Potassium feldspar augen gneiss [Aag] that ranges in composition from quartz monzonite to granodiorite has
been identified in the southern part of the map area (NTS 37C; Koch Island, NTS 37D, Lake Gillian). This pink- to
grey-weathering unit is locally foliated, yielding a streaky appearance, and is pervasively lineated. Intrusive bodies that
range from granodiorite to monzogranite [Agr] are present throughout the area. A range of ages, from 2726 + 3/-2 Ma
to 271412 Ma, is reported for 6 separate Agr intrusions in the Eqe Bay-Isortoq Fiord area (Bethune and Scammell,
1997), while Morgan (1982) reports an age of 2713 Ma for a granitic gneiss at Isortoq Fiord. A leuco-monzodiorite near
the type Mary River area is 2709 + 4/-3 Ma (Jackson et al., 1990). Ultramafic rocks, ranging from serpentinized perido-
tite to hornblendite [Aum], foliated to schistose and dark green to brown weathering, have been identified within unit
Amn north of Isortoq Fiord (NTS 37C; Koch Island), adjacent to the northern margin of the Piling Group (NTS 37D, Lake
Gillian) as well as southwest of Pond Inlet (NTS 38B).

Melville Peninsula (Atggn to AMPgn) (southern sheet only)

Pale grey gneisses that range in composition from tonalite to granodiorite [Atggn] are considered the oldest unit
on the Melville Peninsula (Schau, 1993). Biotite and hornblende-rich layers are centimetres to decametres in width, and
can be followed along strike for several metres, although compositional layering is locally contorted and disrupted.
Concordant to locally discordant veins of granitic composition are present locally. An age of 2919 Ma has been deter-
mined from similar gneisses sampled on the Melville Peninsula southwest of the present map area (Frisch, 1982).
Numerous fine- to medium-grained mafic dykes, as well as kilometre-scale leucogranite bodies [Alg], have been
mapped within the tonalite-granodiorite gneisses.

Metagabbroic rocks [ATgb], designated the Tasijuag gabbro suite (Schau, 1993), have been identified west of
Hall Beach, ranging in composition from leucogabbro to melagabbro. Porphyritic textures, with decimetre-sized pla-
gioclase crystals in extreme examples, are present locally. Well layered granitoid gneisses [Aggn], in part containing
remnants of supracrustal material that may be derived from the Prince Albert Group (described below) underlie much
of the area. The igneous components of this unit may in part be derived from Atggn.

A suite of plutons that ranges from granite to granodiorite [AHLGr] has been named the Hall Lake plutonic complex
(Schau, 1993). Texturally, these rocks range from massive and equigranular to porphyritic. Inclusions of tonalitic gneiss
are present locally. Similar granitic rocks have ages of 2709 and 2706 Ma southwest of the present map area (Frisch,
1982), suggesting that 2.73-2.71 Ga granitic magmatism occurred throughout the map area.

The Melville Peninsula gneiss complex [AMPgn] designates regions that contain a non-subdivided assemblage of
well layered granitoid gneiss [Aggn], rocks of the Hall Lake plutonic complex [AHLgr], and metadiabase dykes.

Supracrustal rocks
Baffin Island: Mary River Group (AMmv to AMum)

The Archean supracrustal rocks of the Mary River Group, northern Baffin Island, comprise dominantly siliciclastic
and mafic volcanic rocks preserved at upper greenschist to amphibolite facies conditions. Little is known of the primary
regional stratigraphic sequence of the Mary River Group, as detailed investigations have been undertaken at only two
restricted locations, Mary River (NTS 37G, Gross, 1966; Jackson, 1966, 1978a) and Eqge Bay (NTS 37C, Bethune and
Scammell, 1997, and references within). It has been suggested that similar Archean supracrustal rocks on the Melville
Peninsula, the Prince Albert Group are correlative with the Mary River Group, collectively comprising part of the Com-
mittee Orogen (Jackson, in press).

At Ege Bay, mafic to intermediate metavolcanic rocks [AMmv] are stratigraphically lowest in the sequence, pre-
served as dark grey to green pillowed to massive flows, and minor amounts of metagabbro have been identified locally.
At Mary River, the iron formation [Awmif] that is a characteristic feature of the Mary River Group throughout Baffin Island
occurs near the base of the exposed section, with fuchsitic orthoquartzite (Jackson, in press). The iron formation com-
prises dominantly oxide-, aluminous- and silicate-facies, whereas carbonate facies has only locally been identified.
These rocks are typically thinly-laminated, but locally are massive and very thickly bedded. Clastic metasedimentary
rocks [Ams] that overlie the iron formation comprise mainly quartz-mica-feldspar schists that range in composition from
shale to arkose and conglomerate. Compositional layering ranges from thinly laminated to very thickly bedded and
massive. At both the Ege Bay and Mary River areas, iron formation and siliciclastic rocks are interbedded with mafic
flows (Bethune and Scammell, 1997; Jackson, in press).

Felsic volcanic rocks [Amfv] are minor; where present, they consist of dacite, rhyodacite and various fragmental
units. A sample of dacite near the type area of the Mary River Group is 2718 +5/-3 Ma (Jackson et al., 1990). A rhyo-
dacite from the Eqge Bay greenstone belt, overlying the basal mafic volcanic package, is interpreted to be at least
2732 +8/-7 Ma, but may (in part) be as old as 27551 Ma (Bethune and Scammell, 1997). In the adjacent Isortoq
greenstone belt, a quartz-feldspar porphyry interpreted as synchronous with felsic volcanism has been dated at
2725 +4/-3 Ma (Bethune and Scammell, 1997). Impure quartzite [Amgz] comprises light-grey weathering biotite and
muscovite quartzite, feldspathic quartzite, locally containing garnet and magnetite. Preserved compositional layering
ranges from finely laminated to massive and very thickly bedded; recognizable turbiditic structures are preserved
locally. An unconformable relationship between the siliciclastic rocks and the underlying mafic-felsic volcanic sequence
has been observed at Eqe Bay (Crawford, 1973; Bethune and Scammell, 1997; Jackson, in press).

Medium- to coarse-grained, dark greenish-grey amphibolite [Amam] is foliated to massive; these rocks may rep-
resent sills or thicker volcanic flows. Pale grey to white weathering meta-anorthosite [AMan], preserving variable
amounts of pyroxene, is found locally in association with rocks of the Mary River Group. Rocks of ultramafic composition
[AMum], comprising actinolite, chlorite, talc, hornblende, and serpentine, locally with diopside and/or garnet, are dark
greenish black to black. They range from fine- to medium-grained, are finely foliated to intensely sheared; some of these
rocks may represent volcanic flows or thin sills. Textures interpreted as deformed and metamorphosed spinifex have
been described from the Mary River area (Jackson, 1978a). Where detailed observations have not been made, or the
distribution of rock types is too intricate to be shown at the present scale, occurrences of Mary River Group strata are
designated as undivided [Amul].

Melville Peninsula: Prince Albert Group (APAu) (southern sheet only)

The Archean supracrustal rocks of the Prince Albert Group, Melville Peninsula, comprise chiefly mafic to ultra-
mafic volcanic rocks, siliciclastic units and thin iron formation units that are preserved at upper greenschist to
amphibolite facies conditions [APAu]. An age of 2879 Ma has been reported for a rhyolite sampled on the Melville
Peninsula southwest of the present map area (Frisch, 1982). The primary stratigraphic sequence of an incomplete
section of the Prince Albert Group in the Richards Bay area, northeastern Melville Peninsula (northwest of Igloolik, NTS
47D) has been described in detail (Schau, 1997).

At Richards Bay, a 5000 m section of the Prince Albert Group has been divided into three formations. Neither the
stratigraphic base nor top of the greenschist facies section is preserved, hence the thickness is considered a minimum.
The basal 2200 m (Adge-go Formation) [APAag] comprises intermediate calcalkaline volcanic rocks, tuffaceous sedi-
mentary rocks and minor conglomerate, overlain by a thin package of iron formation. A 1000 m siliciclastic interval
(Richards Bay Formation) [APArb] comprises quartzite and conglomerate overlain by pillowed calcalkaline basalt, tuf-
faceous sedimentary rocks and oxide facies iron formation. The upper 2800 m (Mount Sabine Formation) [APAmMS]
comprises a pillowed tholeiitic to komatitic basalt package overlain by volcanic breccias, siltstone, sandstone and
cross-bedded arenite, capped by mafic to ultramafic volcanic rocks overlain by conglomerate and arkosic grits. This
sequence was folded prior to several episodes of faulting and granitoid pluton emplacement.

Deformation and metamorphism

A complex history of Archean metamorphism and deformation is recorded in the orthogneisses in the map area.
The paucity of detailed observations precludes an indepth discussion here. Field relationships indicate that at least one
phase of deformation and high-grade migmatization predates the ~2.76-2.72 Ga Mary River Group (Jackson and
Davidson, 1975b; Jackson et al., 1975b; Jackson, in press). Two phases of deformation have been identified within the
rocks of the Mary River Group; the older event, manifest as isoclinal folds, is restricted to the volcanic rocks that lie
unconformably below the turbiditic sedimentary rocks. At Eqe Bay, both events are younger than a 271412 Ma
megacrystic granite that is foliated and folded (Bethune and Scammell, 1997). A penetrative (sub-)vertical foliation is
present in all supracrustal rocks of the belt. Inclusions of Mary River Group iron formation and siliciclastic rocks in some
of the migmatitic gneisses indicates a younger high-grade event (Jackson and Davidson, 1975b; Jackson et al., 1975b;
Jackson, in press). A metamorphic age of 268914 Ma has been reported from a granitoid cobble in a conglomerate at
Eqge Bay (Bethune and Scammell, 1997), interpreted as a post-sedimentation event. The mafic component of a nebulitic
migmatite near the head of Cambridge Fiord yielded an age of 2734 + 59/-45 Ma, whereas the leucosome phase gave
an age of 2522 + 11/-10 Ma (Jackson et al., 1990), clearly indicating a latest-Archean high-grade metamorphic event.

ARCHEAN AND/OR PALEOPROTEROZOIC
Baffin Island (ApPgr to ApPmu)

Discrete bodies of foliated quartz monzonite-granodiorite, and less commonly granite [ApPgr], are present north
of Fury and Hecla Strait. These rocks are typically light pink to light grey, and medium grained. Most are massive, but
faint layering and schlieren are present locally, as are mafic lenses and potassium feldspar augen. Along the eastern
edge of the map (north of Scott Inlet, NTS 27G), homogeneous quartz-biotite-feldspar gneiss [ApPbgn] is present. The
overall composition of the gneiss is granodiorite that is typically fine- to medium grained and ranging from massive to
foliated. Indistinct layering has been observed locally.

A unit of undifferentiated gneisses and mixed rocks [ApPmu] comprises mainly undivided Amn, minor supra-
crustal rocks (AMu?), veined gneiss, and agmatite, as well as possibly younger components such as pPmg, pPmp, and
pPgr (described below). Gneissic mafic plutonic rocks are a minor component of ApPmu. The distribution of orthopy-
roxene in crystalline Archean and Paleoproterozoic rocks is outlined by the orthopyroxene isograd.

PALEOPROTEROZOIC
Supracrustal rocks
Piling Group (pPrdl to pPrIb) (southern sheet only)

The siliciclastic and carbonate rocks of the Piling Group on Baffin Island comprise the central exposures of an
extensive sequence (Jackson and Taylor, 1972) that is exposed as far west as the southern Melville Peninsula (Penrhyn
Group; Henderson, 1967; Henderson, 1983a, 1983b, 1988) and eastward to the coast of West Greenland (Karrat
Group; Taylor, 1982; Henderson and Pulvertaft, 1987). The exposures of the Piling Group that are shown in the south-
east corner the present map are only a small proportion of the package on Baffin Island (Henderson, 1985a, 1985b,
Wheeler et al., 1996). The rocks are preserved in a northeast- to east-trending synformal structure; metamorphic grade
decreases from amphibolite facies along the northern margin to greenschist toward the core of the synform (Morgan et
al., 1975, 1976; Jackson and Morgan, 1978).

The stratigraphically lowest unit of the Piling Group is the Dewar Lakes formation [pPrdl] that consists of grey to
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white-weathering quartzite and feldspathic quartzite. Bedding ranges from finely laminated to massive. Minor amounts
of muscovite schist, commonly with sillimanite, as well as rare rusty horizons, are present. Detrital zircons from a single
sample of Dewar Lakes quartzite (east of the present map area) have a bimodal age distribution: one population is
2.85-2.84 Ga, the other 2.18-2.16 Ga (Henderson and Parrish, 1992). The older component may have been derived
from the adjacent gneissic basement, and the younger from the enigmatic source of much of the Paleoproterozoic
detritus (e.g. Lake Harbour Group, Tasiuyak paragneiss) in NE Laurentia (Scott and Gauthier, 1996; Scott, 1997). The
Flint Lake formation [pPpPfl] comprises white to grey weathering dolostone, marble and calcsilicate gneiss, with minor
amounts of siliciclastic rocks and as well as rare rusty schist. Compositional layering, interpreted as relict primary bed-
ding, is generally centimetres to tens of centimetres thick and can be followed along strike for tens of metres.
Thicknesses of up to several hundreds of metres are seen in the vicinity of Flint Lake at the southern edge of the map
area.

The Astarte River formation [pPrar] is dominantly a rusty-weathering sulphide schist, interlayered with subordinate
graphitic pyrrhotite-pyrite schist and slate, and minor sulphide-facies iron formation. Metamorphosed iron formation
[pPPrif], principally oxide facies with subordinate silicate facies varies from fine- to coarse-grained and is thinly laminated
and up to coarsely bedded. Minor amounts of quartzite, psammite, mafic volcanic and amphibolite horizons are in-
cluded in this map unit.

The Longstaff Bluff formation [pPPIb] comprises a relatively homogeneous sequence of grey-weathering psam-
mitic rocks that are volumetrically the most important component of the Piling Group. Primary depositional features,
such as compositional variation from sandstone to mudstone and clast size grading, are well preserved and has led to
the interpretation of much of this formation as turbidite (Jackson and Taylor, 1972; Henderson and Tippett, 1980). Minor
amounts of rusty schist and calcsilicate rocks are also present in the Longstaff Bluff formation. Restricted occurrences
of Piling Group strata that lie to the north of the principal continuous belts have not been internally subdivided [pPru].

Plutonic and metaplutonic rocks

Baffin Island (pPmg to pPck)

Banded migmatite [pPmg] comprises chiefly white to pink and grey granitic rocks that are interbanded with, and
commonly containing schlieren of grey to black rocks of mafic composition. Rocks of this unit vary from medium- to
fine-grained, and contain minor components such as paragneiss, orthogneiss, amphibolite, pyroxenite, metamor-
phosed anorthositic gabbro and late pegmatitic granite dykes. Potassium feldspar megacrysts are abundant locally.

Porphyroblastic migmatite [pPmp], commonly of pink to pinkish grey granodioritic to quartz monzonitic compo-
sition, is present throughout the map area. The rocks of this unit contain abundant schlieren, nebulae and potassium
feldspar porphyroblasts. Components vary from foliated to thinly banded and massive.

Massive granite-granodiorite [pPgr], chiefly pink quartz monzonite to granodiorite, varies from fine-to coarse-
grained and pegmatitic, with abundant aplite and pegmatite dykes. Such dykes and sills are commonly present in older
rocks. A weak foliation is present locally. Hypersthene quartz monzonite (monzocharnockite) to hypersthene grano-
diorite (granoenderbite) and minor hypersthene granite (charnockite) [pPck] are associated with massive granite-
granodiorite [pPgr]. The orthopyroxene-bearing rocks are chiefly light grey to greyish pink, massive, and medium-to
coarse-grained. Potassium feldspar phenocrysts are observed throughout the unit. Porphyritic granite to granodiorite
[pPgp] weathers light grey, greyish-pink to pink, and is typically medium grained. Compositions range less commonly
to syenite, and potassium feldspar porphyroblasts are present locally. A granitic rock that contains xenoliths of marble
interpreted as part of the Paleoproterozoic Piling Group at Isortoq Fiord has been dated at 1823 + 7/-4 Ma (Bethune and
Scammell, 1997).

Deformation and metamorphism

There is widespread evidence of Paleoproterozoic deformation, and a strong, attendant thermal overprint
throughout the entire map area; in Archean rocks, Rb-Sr systematics commonly yield ages intermediate between
Archean and Paleoproterozoic, and K-Ar ages (hornblende, muscovite and bictite) are dominantly 1.9-1.6 Ga (Jackson,
1978a, 1978b, in press; Jackson et al., 1990). The overall geometry of apparent repetition of Piling Group stratigraphic
units and the description of sheared rocks at the basal contact with the underlying Archean rocks (Morgan et al., 1976)
suggests that the rocks of the Piling Group may have been affected by northward-verging thrusting. Archean and
Paleoproterozoic rocks in the southeastern part of the map area have been penetratively affected by a northeast-
trending set of map-scale folds. Units of the contiguous Piling Group (Lake Gillian, NTS 37D) are preserved in a major
synformal keel, and numerous outliers of these rocks are found in elongate synforms in decreasing abundance toward
the northwest. The geometry of the Piling Group strata and underlying crystalline basement rocks (Morgan, 1983) is
suggestive of thick-skinned folding involving both basement and cover. Basement-cored domes and half-domes indi-
cate that a northwest-trending cross-folding event post-dates development of the main Piling synform. The northwest-
trending cross-folding event may be related to southwest-directed movement within the Northeast Baffin Thrust belt
(Jackson, 1998; in press).

Supracrustal rocks of the Archean Mary River Group are oriented parallel to the Piling synform axis in the Eqe
Bay, Isortog and other nearby greenstone belts (Koch Island, 37C; Conn Lake, 37E; Steensby Inlet, 37F).This, and the
presence of synclinal keels of Piling Group rocks northwest of Isortoq Fiord suggests that the northeast-trending Pa-
leoproterozoic thick-skinned folding event may overprint up to ~ 125 km northwest of the contiguous Piling Group. The
northeast-trending Isortoq fault zone preserves a history of northwest-directed thrusting followed by post-metamorphic
normal movement (Bethune et al., 1996; Bethune and Scammell, 1997; Jackson, in press); other similarly-oriented faults
in the southeast part of the map area may have similar kinematic histories.

In the Ege Bay area (Koch Island, NTS 37C), metamorphic zircon, monazite and titanite in rocks of the Piling and
Mary River groups as well as the intervening orthogneisses, range in age from 1826 to 1818 Ma (Bethune and Scam-
mell, 1997). Metamorphic grade decreases from amphibolite facies along the northern margin of the contiguous Piling
Group (NTS 37D) to greenschist toward the core of the synform south of the present map area (Morgan et al., 1975,
1976; Jackson and Morgan, 1978). East of the present area, a pegmatitic tonalite that is inferred to have crystallized
during the latest, northwest-trending cross-folding, yielded an age of 1806 + 15/-8 Ma (Henderson and Loveridge,
1981).

MESOPROTEROZOIC
Supracrustal rocks
Baffin Island: Bylot Supergroup (mPBna to mPBel) (northern sheet only)

The Bylot Supergroup (Lemon and Blackadar, 1963) comprises up to 6100 m of well-preserved, weakly- to non-
metamorphosed succession of siliciclastic and carbonate rocks that is exposed on the Borden Peninsula and Bylot
Island (Jackson and lannelli, 1981; Jackson et al., 1985; lannelli, 1992). The rocks are preserved in a series of
northwest-trending graben structures of the Borden rift. Components of the supergroup have been correlated with
similar-aged rocks across much of northern Canada (Aston and Hunting formations, Somerset Island; Fury and Hecla
Group, Baffin Island and Melville Peninsula) and northern Greenland (Thule Group) (Jackson and lannelli, 1981).

The basal unit of the Bylot Supergroup (Jackson and lannelli, 1981), unconformably overlying the Archean and
Paleoproterozoic crystalline basement, is the Nauyat Formation [mPBna). It consists of up to 430 m of thinly laminated
red to purple quartz arenite and interbedded siltstone, interbedded with and overlain by dark-green fine-grained mas-
sive basalt and minor conglomerate. Numerous K-Ar age determinations have been made on samples of the basaltic
volcanic rocks; the oldest of these is 1221 Ma (Jackson and lannelli, 1981) suggesting a minimum age for this unit. The
paleomagnetic pole determined for the Nauyat Formation (Fahrig et al., 1981) is identical to that determined for the
Mackenzie igneous event that has been dated by U-Pb on baddeleyite at 1267+3 Ma (LeCheminant and Heaman,
1989, 1991). If this correlation is valid, it suggests that the volcanic rocks of the Nauyat Formation are a component of
the Mackenzie igneous event, and that initiation of deposition of the Bylot Supergroup stratigraphy occurred immedi-
ately prior to 1267 Ma.

Eqgalulik Group

The Adams Sound Formation [mPBas] comprises up to 610 m of thinly- to thickly-bedded quartz arenite, inter-
bedded with minor feldspathic sandstone, orthoquartzite, black shale, argillite, siltstone, sandstone, and quartz pebble
conglomerate. On the Borden Peninsula, planar and trough cross beds are ubiquitous, and paleocurrent indicators
suggest transport directions that are unimodal northwest to northeast (lower and middle parts of the formation) to
polymodal, northwest-southeast bimodal, and northwest and northeast unimodal (upper part of the formation).

The Arctic Bay Formation [mPBab] consists more than 770 m of pyritiferous shale and siltstone with minor quartz
arenite. In the lower part of the formation, siltstone and quartz arenite are interbedded with shale. Stratigraphically
higher, argillite, calcareous concretionary siltstone, limestone, dolostone and quartz arenite are commonly interbedded
with shale. Granule- to pebble conglomerate beds are abundant east of Milne Inlet.

The Fabricius Fiord Formation [mPBff] crops out dominantly along the southern margin of the Borden Basin, and
varies widely in thickness, to a maximum of 1115 m. The lower part of the formation comprises massive, resistant
subarkosic rocks that are interbedded with pebble conglomerate. Poorly defined coarsening upward cycles are locally
preserved; planar cross beds are rare. The upper part comprises thick alternating beds of subarkose and arkose, gritty
to stromatolitic dolostone, and granule- to cobble breccia-conglomerate. Paleotransport indicators document west and
northwest transport directions. The lower part of the Fabricius Fiord Formation may be the time-equivalent of the upper
Arctic Bay Formation, whereas the upper part may be equivalent to the lowermost Society Cliffs Formation (lannelli,
1992).

Uluksan Group

The Society Cliffs Formation [mPBsc] is the lower of two carbonate-dominated formations within the Bylot
Supergroup. It comprises up to 855 m of thinly laminated to massive dolostone that weathers pale to medium grey. The
lower member, increasing in thickness towards the east, consists of dolostone interbedded with terrigenous clastic
material, chiefly quartz arenite, arkose, and quartz-feldspar granule conglomerate, and packages that comprise red
shale interbedded pink dolostone and white gypsum. The upper member, essentially free of terrigenous clastic material,
comprises dominantly thick bedded, massive dolostones and subordinate cryptalgal laminites. Subordinate nodular,
irregularly laminated dolostones and dolostone conglomerates and breccias are also present. Stromatolites and bio-
herms are abundant, and some beds contain mud cracks, slump structures, chert replacement or more rarely flint
nodules. The Society Cliffs Formation is host to the Nanisivik Zn-Pb mine (Lemon and Blackadar, 1963; Olson, 1984).

The Victor Bay Formation [mPBvb], the upper carbonate-dominated unit, comprises up to 735 m of grey sandy
dolostone, as well as chert and dolostone breccias that crop out in the central part of the Borden Peninsula. The lower
part of the formation consists of thinly-bedded shale and siltstone, with minor calcareous and siliciclastic interbeds. The
upper part of the formation comprises dominantly laminated to thinly bedded carbonate rocks, with minor thicker-
bedded units as well as nodular carbonates, cryptalgal laminites and various carbonate pebble conglomerates. Shale,
as well as minor siltstone, conglomeratic arkose and quartz arenite are interbedded with the carbonate units, becoming
increasingly abundant towards the top of the formation. The carbonate rocks of the Victor Bay Formation are chiefly
limestone in the lower part and dolostone in the upper part. In the northern part of the basin, the carbonate rocks of the
formation are entirely dolostone.

Nunatsiak Group

Athole Point Formation [mPBap] comprises up to 585 m of darkly-coloured limestone interbedded with minor
calcareous siltstone and sandstone conglomerate. The lower part of the formation is dominantly thinly-bedded calcilu-
tites and calcisiltite, that are in part stromatolitic. The central strata comprise limestone cryptalgal laminites that are
interbedded with thinly-bedded limestone. The uppermost part of the formation consists of variably bedded limestone,
limestone cryptalgal laminite and calcareous sandstone, with minor terriginous clastic material and rare limestone beds
and calcareous breccias.

The Strathcona Sound Formation, with a total thickness of 910+ m, crops out in the central and northern parts of
the Borden Peninsula. Within the formation, a wide variety of complexly interfingering rock types have been divided into
six members that have been grouped into three map units (Jackson and Sangster, 1987). The first unit [mPBssl] com-
prises stromatolitic dolostone, dolostone conglomerate with minor local shale, olistoliths, olistostromes. The second map
unit [mPBssm] consists of shale-mudstone and siltstone, with minor sandstone, dolostone, limestone, conglomerate.
The third unit [mPBssu], comprises various sandstones interbedded with conglomerate and siltstone, and minor
amounts of shale, dolostone and limestone. In areas where subdivisions have not been made, principally on northern
Bylot Island, the designation [mPBss] has been used.

The Elwin Subgroup [mPsel], cropping out on the northernmost Borden Peninsula, comprises up to 1220 m of
dominantly siliciclastic rocks that have been subdivided into the Agigilik and Sinasiuvik formations (Knight and Jackson,
1994). The Aqigilik Formation comprises interbedded subarkoses, quartz arenites and lithic arenites with minor silt-
stone, dolostone and shale. Paleocurrent indicators, including trough crossbeds and ripple marks, are polymodal and
highly dispersed. The overlying Sinasiuvik Formation comprises quartz arenites that are interbedded with minor
siltstone.

Based on correlation of paleomagnetic poles, Knight and Jackson (1994, and references within), concluded that
the Agigilik and Sinasiuvik formations were deposited during a period of approximately 15 million years, between ca.
1205 and 1190 Ma. If correct, and considering the 1267 Ma age of the Nauyat volcanic rocks near the base of the
sequence, the 6100 m thick Bylot Supergroup may have been deposited over a period of ca. 75 million years.

Baffin Island and Melville Peninsula:

Fury and Hecla Group (mPFHNy to mPFHatu) (southern sheet only)

Up to 8000 m of Mesoproterozoic siliciclastic and volcanic rocks unconformably overlie Archean and Paleoprot-
erozoic crystalline basement on both sides of Fury and Hecla Strait (Blackadar, 1958; 1970). Exposures of these gently
south-dipping, unmetamorphosed rocks on the north side of the strait have been mapped at 1:125,000-scale and
documented in detail by Chandler (1988). Occurrences noted on northern tip of Melville Peninsula and islands in the
strait have not been examined in detail (Schau, 1993); the stratigraphy shown here has been derived from the detailed
stratigraphic work of Chandler (1988) to subdivide the areas identified during earlier reconnaissance mapping. It has
been proposed that the easternmost occurrence of Fury and Hecla Group strata is an isolated outlier of siliciclastic rocks
south of Ege Bay (NTS 37C; Blackadar, 1959b; Morgan, 1982).

The basal Nyeboe Formation [mPFHNy], composed dominantly of quartz arenite, is up to 500 m thick and displays
a complex internal stratigraphy. A thin basal conglomerate is overlain by red sandstone and shale with rare polymictic
conglomerate, quartz-pebble conglomerate, additional sandstone and shale, dolomitic quartz arenite and stromatolitic
dolostone, altered amygdaloidal basalt that thins eastward, and further red sandstone.

The Sikosak Bay Formation [mPFHsk], comprises at least 150 m of white- to light pink quartz arenite that features
abundant wave ripples and subordinate herringbone- and trough crossbedding. The orientation of the wave ripples
suggests a north-trending shoreline, the crossbedding consistent with southwest-directed transport. The Hansen For-
mation [mPFHhN] is a 0-30 m green-black columnar-jointed basalt unit that rises stratigraphically eastward within the
Sikosak Bay Formation. K-Ar whole rock ages as old as 1121 Ma have been reported, and interpreted as possible
evidence of Mackenzie-related (i.e. 1267 Ma) igneous activity (Chandler, 1988). The Hansen basalt, as well as that
occurring in the Nyeboe Formation, are compositionally similar to plateau basalts.

The Agu Bay Formation consists of up to 600 m of red sandstone and shale. At the base of the unit [mPFHagl],
up to 10 m of stromatolitic dolostone is locally present, overlain by up to 756 m of black shale interbedded with rare
sandstone. The upper ~ 500 m [mPFHagu] consists of a sequence that broadly coarsens upward from red shale to red
sandstone.

The Whyte Inlet Formation [mPFHwi] is composed of dominantly pink quartz arenite that is texturally mature. Wave
ripples are more common than current ripples, and rare pebble layers occur in the upper part of the formation in the
east. Trough crossbeds indicate southward paleotransport, and wave ripples suggest a 030°-trending shoreline. The
total thickness of the formation varies from at least 2000 m in the east, to 3000 m in the central part of the section, and
thins to several decametres in the west.

The Autridge Formation, highest in the sequence exposed on the north shore of Fury and Hecla Strait, has been
divided into two members; the lower Mikkelsen and the upper Cape Appel. The Mikkelsen Member [mPFHatl] com-
prises ~ 1500 m of quartz arenite and black shale, exposed only in the west. The overlying Cape Appel Member

[mPrHatu] consists of ~500 m of black shale with rare quartz arenite beds. On Amherst Island in Fury and Hecla Strait,
Blackadar (1959b) identified limestone and dolostone strata [mPFHc] that are interpreted as the stratigraphically highest
preserved part of the sequence.

Lithological similarities between the Fury and Hecla Group and units of the Bylot Supergroup have prompted
correlations between the two packages (e.g. Blackadar, 1970). Subsequent detailed investigations of each package
(described above) has allowed closer comparison. Compositional and isotopic similarities between the Nauyat [mPBna]
and Hansen [mPFHhn] basalts have suggested these units may relate to the same magmatic event; comparison to
paleomagnetic information suggests these rocks were generated during the 1267 Ma Mackenzie igneous event (Jack-
son and lannelli, 1981; Chandler, 1988). If correct, this implies that the underlying clastic rocks are also correlative;
lithologic similarities between the quartz arenites of the Nyeboe [mPFHNny] and Sikosak Bay [mPFHsk] formations and
clastic rocks of the Nauyat [mPBna] and Adams Sound [mPBas] formations of the Bylot Supergroup (Chandler, 1988).
Although less straightforward, Chandler (1988) has suggested that the Agu Bay [mPrHagl, mPrHagu], Whyte Inlet
[mPFHwi] and Autridge [mPFHau] formations may correlate with the Arctic Bay [mPBab] and Fabricius Fiord [mPBff]
formations. The carbonate strata of the Fury and Hecla Group [mPFHc] have been interpreted as correlative with the
Society Cliffs Formation [mPBsc] on the Borden Peninsula (Jackson and lannelli, 1981; Chandler, 1988).

Deformation

A system of northwest-trending normal faults, some of which played a role in physically controlling the deposition
of the Bylot Supergroup (Jackson and lannelli, 1981), divides the Borden Peninsula into a series of horsts, grabens, and
half-grabens. These faults remained active subsequent to the termination of deposition of these rocks (Jackson and
lannelli, 1981; Jackson, in press); some of these faults displace rocks as young as Tertiary (discussed below). Normal
faults with similar orientations displace rocks of the Fury and Hecla Group; the northeast side of each fault is typically
the downthrown block. Rocks of the Bylot Supergroup were gently folded and faulted prior to deposition of the overlying
Phanerozoic strata.

NEOPROTEROZOIC (nPfd, nPdh)

Diabase dykes, tens to hundreds of metres wide, and tens of kilometres in length, comprise the NW-trending
Franklin swarm [nPfd]. The unmetamorphosed dykes are massive, dark grey to dark green, and tholeiitic in
composition. The dykes intrude all other units older than Paleozoic. A U-Pb (baddeleyite) age of 723 + 4/-2 Ma (Hea-
man et al., 1992) has been determined from a composite suite of dyke samples from the swarm. The Dybbol Sill [nPdh]
(south sheet only) is a columnar-jointed mafic body that intrudes the Autridge Formation of the Fury and Hecla Group.
Two samples from the sill have yielded K-Ar ages of 746 and 716 Ma (Chandler and Stevens, 1981), supporting its
interpretation as a Franklin-aged intrusion (Chandler, 1988).

The dominant trend of the Franklin dykes is parallel to the set of northwest-trending normal faults that dramatically
offset the Mesoproterozoic rocks of the Bylot Supergroup and Fury and Hecla Group, suggesting that the dykes may
have exploited a pre-existing weakness in the crust during emplacement.

PALEOZOIC (Cambrian-Silurian) (€0ad to Scc)
Baffin Island: Admiralty Group

The Admiralty Group (Lemon and Blackadar, 1963), unconformably overlying crystalline basement units, rocks of
the Bylot Supergroup and the Franklin dykes, comprises up to ~650 m of siliciclastic and carbonate strata of the Gallery
and Turner Cliffs formations (Trettin, 1965, 1969; Jackson, in press).

Cambrian-Ordovician

The Gallery Formation [€Oga] comprises ~ 340 m of medium to coarse-grained quartzose sandstone with minor
siltstone, conglomerate and shale, with rare breccia, dolomitic sandstone and dolostone. The irregular sub-Gallery
topography is manifest in the nature of the basal Gallery beds; local topographic lows are commonly filled with coarse
conglomerates that contain fragments derived from the underlying formations. The Turner Cliffs Formation [€Otc]
consists of ~310 m of shaly to pure dolostone, interbedded with dolomitic intraformational conglomerates, sandstone
that is in part dolomitic, as well as minor dolomitic siltstone and shale. Where not subdivided, the Gallery and Turner
Cliffs formations are shown as [€Oad)].

Ordovician

The Ship Point Formation [Osp] disconformably overlies the Turner Cliffs Formation (Lemon and Blackadar, 1963;
Trettin, 1969; Jackson, in press). It comprises ~ 50 to 275 m of clifFforming microcrystalline to very finely crystalline
dolostone, commonly silty or sandy, interbedded with very fine- to coarse-grained dolomitic sandstone and minor
dolostone flat pebble and cobble conglomerate and dolostone chip breccia. Fossils collected within the formation
include Maclurites sp., Liospira sp., Lophospira sp., and Metaspiroceras sp., and indicate an early Middle Ordovician
age (Lemon and Blackadar, 1963).

Baffin Island: Brodeur Group

The Brodeur Group comprises all lower Paleozoic rocks of northwest Baffin Island that overlie the Ship Point
Formation (Trettin, 1965, 1969). It consists of ~900 m of carbonate strata of the Baillarge (Lemon and Blackadar, 1963)
and Cape Crauford (Trettin, 1965) formations.

Ordovician-Silurian

On Baffin Island, the Baillarge Formation [OSba] disconformably overlies the Ship Point Formation (Trettin, 1969;
Jackson, in press). It comprises a ~ 490 m succession of fine-grained, light bluish-grey limestones interbedded with
minor dolostone, breccia, chip conglomerate, sandstone and cherty beds. The microcrystalline limestone is thickly
laminated, very thickly bedded, and commonly fossiliferous; Receptaculites cf. R. articus Etheridge, Catenipora cf. C.
rubra Sinclair and Bolton, Maclurites manitobensis Whiteaves, as well as crinoid stem fragments, suggest a late Middle
Ordovician age (Lemon and Blackadar, 1963; Trettin, 1969) for the base of the formation, and Lower Silurian for the
upper 150 m (Trettin, 1969).

Silurian

The Cape Crauford Formation [Scc] comprises all lower Paleozoic strata of northwestern Baffin Island that overlie
the Baillarge Formation. The formation consists of ~410 m of fossiliferous, partly dolomitized cryptocrystalline lime-
stone, vaguely bedded microcrystalline limestone, thinly interstratified microcrystalline limestone and dolostone, and
widespread stratified breccias derived at the expense of interlaminated evaporites (Trettin, 1969). The faunal assem-
blage is indicative of a Lower Silurian age (Trettin, 1969).

Regions designated [€OSu] (Cambrian-Ordovician-Silurian undivided) comprise €0ga, €0tc, Osp, and OSba;
those designated [Osu] (Ordovician-Silurian undivided) include Osp and OSba.

The Phanerozoic sequence has locally been affected by northwest-trending normal faults, indicating that move-
ment on these faults is younger than Ordovician, and that these faults have a long-lived history (Jackson and Morgan,
1978; Jackson and lannelli, 1981, Jackson, in press).

Melville Peninsula
Ordovician

Approximately 160 m of Ordovician strata rest unconformably on the Archean and Paleoproterozoic crystalline
basement of the Melville Peninsula, and can be divided into three major rock units; the Ship Point Formation [Osp], the
Frobisher Bay and Amadjuaqg formations [Ofb], and the Foster Bay Formation [Ofs] (Bolton et al., 1977; Sanford, 1977;
Sanford and Grant, 1990).

The Ship Point Formation [Osp], up to 90 m thick. Light-grey to pink orthoquartzitic sandstone and local basal
arkosic conglomerate pass gradationally upward into a sequence of thickly-bedded dolostone. Thinly-bedded fine-
grained dolostone with thin intraformational breccia and flat pebble conglomerates comprise the dominant rock type of
the formation. Conodonts have been used to assign the dolomitic units to the early Middle Ordovician (Barnes, 1977).

The Frobisher Bay and Amadjuaq formations [Ofb] (not sub-divided, south sheet only) disconformably overlie the
Ship Point Formation. The Frobisher Bay Formation comprises 30 m of light brown microcrystalline dolomitic limestone
and light grey limestone that are thinly bedded. The presence of the colonial coral Labrynthites (Labrynthites) chidlensis
Lambe and the cephalopod Gonioceras sp. are characteristic of the Frobisher Bay Formation, and indicate a late
Middle Ordovician age (Sanford, 1977), supporting a correlation of these strata with the lower part of the Baillarge
Formation [OSba] on Baffin Island (Trettin, 1975c). The Amadjuaq Formation comprises up to 30 m of thinly bedded
limestone and interbedded shale overlain by massive, nodular bedded dolomitic limestone that weathers a character-
istic mottled grey and yellowish orange. The presence of Receptaculites sp. and Maclurites sp., along with several
cephalopod and coral genera, indicate a Late Ordovician age (Sanford and Grant, 1990).

The Foster Bay Formation [Ofs] (south sheet only) comprises brown and tan, thin, uniformly bedded limestone
and dolomitic limestone that conformably overlies the Amadjuaq Formation. Approximately 10 m of section is exposed
in an isolated remnant between Hall Beach and Igloolik; these strata are inter-reefal to the numerous coralline and algal
bioherms that occur throughout the formation (Trettin, 1975c; Sanford, 1977; Sanford and Grant, 1990). These rocks
have been correlated with upper part of the Baillarge Formation [OSba] (Trettin, 1975c).

MESOZOIC / CENOZOIC (Cretaceous-Tertiary) (Kto T)
Bylot Island and northern Baffin Island: Eclipse Group

The Eclipse Group was mapped by Jackson and others (Jackson and Davidson, 1975a; Jackson et al., 1975a)
and investigated in further detail by Miall and co-workers (1980) and Benham and Burden (1990). The largest expo-
sures of these flat-lying to gently-dipping rocks occur on southwestern Bylot Island and northern Baffin Island, with
minor occurrences found along the northeast coast of Baffin Island. At total thickness of ~ 1175 m is present.

Cretaceous-Tertiary

White, buff, orange, and light brown orthoquartzite, quartzose and arkosic sandstones [K] lie unconformably on
the Archean and Paleoproterozoic crystalline basement rocks. These weakly-cemented, medium to thick bedded
sandstones are interbedded with minor greenish-grey shale, siltstone, and rare cross-bedded pebble conglomerate.
Coal beds up to 1.5 m thick are present locally. The total thickness of this unit is up to ~ 340 m.

Thinly-bedded, grey, brown and olive green siltstone, mudstone and white quartzose sandstone [KT1] are uni-
formly interbedded. The sandstones are commonly calcite-cemented, and red hematite staining is locally present, and
rare thin beds of carbonaceous silty shale have been observed. The total thickness of this unit varies between ~275
and 370 m.

The overlying unit is mainly composed of friable buff, orange, brown to olive green arkosic sandstone [KT2] that
is thickly bedded to massive with rare silty argillaceous interbeds. The sandstone ranges from fine- to coarse-grained,
and is commonly cemented by calcite. Ripple-marks, cross-bedding and concretionary structures are locally abundant.
The total thickness of this unit varies between ~215 and 340 m.

On the northern Brodeur Peninsula, northwestern Baffin Island (north sheet), the only known kimberlite occur-
rence in the map area is part of a cluster of pipes centered on Somerset Island (Kjarsgaard, 1996). Several of the
Somerset Island pipes are known to be diamondiferous; they were emplaced between 105 Ma (Smith et al., 1989) and
88 Ma (Heaman, 1989).

Tertiary

Tertiary strata comprise dark grey to black fissile shale and mudstone, with minor interbedded dark grey siltstone
and sandstone in beds up to 60 cm thick [T]. Ripple-marks, and cone-in-cone structures are present locally. The total
thickness of this unit is ~ 125 m. On the north shore of Bylot Island, Benham and Burden (1990) reported early to middle
Paleocene plant macrofossils within a flat-lying conglomerate unit. Where no subdivision has been made, KT1, KT2 and
T are designated [KTu]

ECONOMIC GEOLOGY

The economic geology of the map area is described in detail in a companion report and Open File map 3635
(Sangster, in prep.; 1998, respectively). Areas of high mineral potential include the Archean supracrustal rocks of the
Mary River and Prince Albert groups, where extensive iron formation has been documented, presenting an elevated
potential for associated Au mineralization in addition to Fe-ore. The Paleoproterozoic rocks of the Piling Group are
believed to have high potential for sedimentary exhalative (SEDEX) and stratabound Zn and Pb. A past Zn and Pb
producer, the Maarmorilik (Black Angel) Mine in West Greenland, is hosted in carbonate strata correlated with the Flint
Lake Formation. Substantial As anomalies, possibly indicative of Au mineralization, are associated with the turbidites of
the Longstaff Bluff Formation. South of the present map area, ultramafic rocks in the Piling sequence are prospective
hosts for Ni and Cu mineralization. Numerous U anomalies have been identified in the Paleoproterozoic granitic intru-
sions north of Fury and Hecla Strait and in granitic pegmatites in the Lake Gillian area (NTS 37D). The Mesoproterozoic
strata of the Bylot Supergroup on the Borden Peninsula are prospective for Zn-Pb (e.g. Nanisivik Mine), redbed Cu, as
well as SEDEX-type base metal deposits (Jackson and Sangster, 1987). The correlative Fury and Hecla Group appears
somewhat less prospective for Zn-Pb mineralization due to the limited extent of carbonate strata.

Correlations of the Upper Ordovician host rocks of the Polaris Mine, Little Cornwallis Island, and those on north-
western Baffin Island suggests that these Phanerozoic platformal carbonate rocks may have significant potential for
stratabound Zn-Pb mineralization. One occurrence of kimberlite (northern Brodeur Peninsula) and numerous localities
where kimberlite indicator minerals have been recovered from till (DiLabio and Knight, 1998) suggests that the area has
some potential for diamond occurrences. Numerous showings of coal have been documented in Tertiary strata in the
northern part of the map area.
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LEGEND
MESOZOIC/CENOZOIC (CRETACEQUS-TERTIARY)
Bylot Island and northern Baffin Island
ECLIPSE GROUP
KTu Unsubdivided KT1,KT2 and T
TERTIARY
T Black fissile shale and mudstone, with minor interbedded dark grey siltsione and sandstone
CRETACEOUS-TERTIARY
KT2 Thickly bedded olive green arkosic sandstone, rare silty argillaceous interbeds
KT1 Thinly interbedded, olive green silistone, mudstone and white quartzose sandstone
K Light brown orthoquarizite, quarizose and arkosic sandstones

PALEQOZOIC (CAMBRIAN-SILURIAN)
Baffin Island

€0Su Unsubdivided Gallery (€0Oga), Turner Cliffs (€Otc), Ship Point (Osp), and Baillarge (OSba) formations

BRODEUR GROUP
SILURIAN

Cape Crauford Formation, fossiliferous, partly dolomitized cryptocrystalline limestone, thinly interstratified
microcrystalline limestone and dolostone, and evaporite breccias

Scc

ORDOVICIAN-SILURIAN

OSu Unsubdivided Ship Point (Osp) and Baillarge (OSba) formations

Baillarge Formation, fine-grained limestone interbedded with minor dolostone, breccia, chip conglomerate,

PALEOZOIC (ORDOVICIAN)

Melville Peninsula

OSba d it b Ofs Foster Bay Formation, thin, uniformly bedded limestone and dolomitic limestone, inter-reefal to numerous
sanastone and cherty beds coralline and algal bioherms
Frobisher Bay and Amadjuaq formations (not sub-divided). Frobisher Bay: thinly bedded, light brown dolomitic
Ofb limestone and light grey limestone. Amadjuaq: thinly bedded limestone and interbedded shale overlain by
massive, nodular bedded dolomitic limestone
ORDOVICIAN
o Ship Point Formation, cliff-forming microcrystalline dolostone, interbedded with dolomitic sandstone and minor Ship Point Formation, orthoquartzitic sandstone and local basal arkosic conglomerate pass gradationally
Sp dolostone conglomerate and dolostone chip breccia Osp upward into a sequence of thickly-bedded dolostone with thin intraformational breccia and flat pebble
conglomerates
ADMIRALTY GROUP
CAMBRIAN-ORDOVICIAN
€0ad Admiralty Group, unsubdivided Gallery (€0ga) and Turner Cliffs (€Otc) formations
Turner Cliffs Formation, shaly to pure dolostone, interbedded with dolomitic conglomerates, dolomitic
€0te ) e
sandstone, minor dolomitic siltstone and shale
€0aa Gallery Formation, quartzose sandstone with minor silistone, conglomerate and shale, with rare breccia,
9 dolomitic sandstone and dolostone
NEOPROTEROZOIC NEOPROTEROZOIC NEOPROTEROZOIC
Baffin Island (Borden Peninsula) Baffin Island (Agu Bay area) Melville Peninsula
Fankin d:gbase B kgs, e gIey.i dé.”k green, unmetgmorp RS, Wit e ek i e, ST Franklin diabase dykes, dark grey to dark green, unmetamorphosed, 723+ 4/-2 Ma Franklin diabase dykes, dark grey to dark green, unmetamorphosed, 723 + 4/-2 Ma
based on interpretation of aeromagnetic data (dashed line)
nPdh Dybbol sill, columnar-jointed mafic body that intrudes the Autridge Formation
MESOPROTEROZOIC MESOPROTEROZOIC
Baffin Island (Borden Peninsula) Baffin Island (Agu Bay area)
BYLOT SUPERGROUP FURY AND HECLA GROUP
NUNATSIAK GROUP
mPBel Elwin Subgroup. Aqigilik Formation: interbedded subarkose, quariz arenite and lithic arenite with minor
siltstone, dolostone, shale. Sinasiuvik Formation: quartz arenite interbedded with minor silistone
Strathcona Sound Formation (undivided). Lower (mPBssl): stromatolitic dolostone, dolostone conglomerate,
mEBSS | minor shale, olistoliths, olistostromes. Middle (mPBssm): shale-mudstone and siltstone, minor sandstone,
dolostone, limestone, conglomerate. Upper (mPBssu): sandstone interbedded with conglomerate, siltstone,
and minor shale, dolostone and limestone
Athole Point Formation. Lower: thinly-bedded calcilutites and calcisiltite, in part stromatolitic, limestone
mEBap | cryptalgal laminites. Upper: limestone, limestone cryptalgal laminite and calcareous sandstone, minor
terrigenous clastic material, rare limestone beds and calcareous breccias
ULUKSAN GROUP
Victor Bay Formation. Lower: thinly-bedded shale and siltstone, with minor calcareous and siliciclastic
mMPBVb | interpeds. Upper: laminated to thinly bedded carbonate rocks, cryptalgal laminites, carbonate pebble
conglomerates; interbedded shale, minor siltstone, conglomeratic arkose and quariz arenite increasingly
abundant towards the top of the formation
Society Cliffs Formation. Lower: dolostone interbedded with terrigenous clastic material, chiefly quariz arenite, mPFHeb | Limestone and dolostone (Amherst Island
mPBsc | grkose, and quariz-feldspar granule conglomerate. Upper: thick bedded, massive dolostones and subordinate ¢ )
cryptalgal laminites, irregularly laminated dolostones and dolostone conglomerates and breccias
EQALULIK GROUP
Fabricious Fiord Formation. Lower: resistant subarkosic rocks interbedded with pebble conglomerate. Upper: Autridge Formation. Lower: Mikkelsen Member (mPFHatl), quartz arenite and black shale. Upper: Cape Appel
mPBff ; o mPFHat ) .
alternating subarkose and arkose, stromatolitic dolostone, conglomerate Member (mPFHatu), black shale with rare quariz arenite beds
mPBab | Arctic Bay Formation, pyritiferous shale and siltstone with minor quartz arenite and conglomerate mPFHwi | Whyte Inlet Formation, quartz arenite, texturally mature
Adams Sound Formation, quariz arenite, interbedded with minor feldspathic sandstone, orthoquartzite, black Agu Bay Formation. Lower (mPFHagl): stromatolitic dolostone, overlain by black shale interbedded with rare
P mPFHag
shale, argillite, siltstone, sandstone, and quartz pebble conglomerate sandstone. Upper (mPFHagu): red shale, sandstone
mPBna | Nauyat Formation, interbedded siltstone, fine-grained massive basalt, minor conglomerate mPFHhn | Hansen Formation, columnar-jointed basalt Mackenzie dykes (1267 Ma)

Sikosak Bay Formation, quariz arenite

Nyeboe Formation, basal conglomerate, red sandstone and shale, conglomerate, dolomitic Quartz arenite and
stromatolitic dolostone, altered amygdaloidal basalt

PALEOPROTEROZOIC
Baffin Island

Porphyritic granite to granodiorite, typically medium grained

(charnockite)

Massive quartz monzonite, granite, granodiorite, fine-to coarse-grained and pegmatitic, weak foliation is
present locally

pPck Hypersthene-bearing quartz monzonite (monzocharnockite), granodiorite (granoenderbite) and minor granite

Porphyroblastic migmatite, granodioritic to quartz monzonitic, abundant schiieren, nebulae and potassium

REMR feldspar porphyroblasts. Foliated to thinly banded and massive

Banded granitic migmatite, mafic schlieren, minor inclusions of paragneiss, orthogneiss, amphibolite,
pPmg pyroxenite, metamorphosed anorthositic gabbro; late pegmatitic granite dykes. Potassium feldspar
megacrysis are abundant locally

PILING GROUP

pPPu Piling Group strata, undivided

Longstaff Biuff Formation,; sandstone to mudstone turbidite, minor amounts of rusty schist and calcsilicate

REEll rocks

/ Oxide facies iron formation, subordinate silicate facies. Minor quarizite, psammite, mafic volcanic and

amphibolite horizons
PPar Astarte River Formation; rusty-weathering sulphide schist, subordinate graphitic pyrrhotite-pyrite schist, slate,
P and minor sulphide-facies iron formation
pPPil Flint Lake Formation; dolostone, marble and calcsilicate gneiss, with minor siliciclastic rocks, rare rusty schist
pPPd Dewar Lakes Formation; quarizite and feldspathic quartzite, minor muscovite schist, commonly with sillimanite,

as well as rare rusty horizons

PALEOPROTEROZOIC
Melville Peninsula

/ Mafic dykes

ARCHEAN AND/OR PALEOPROTEROZOIC
Baffin Island

Mainly undivided Amn, minor supracrustal rocks (AMu?), veined gneiss, and agmatite, as well as possibly
younger components such as pPmg, pPmp, and pPgr

ApPmu

ApPbgn | Homogeneous quartz-biotite-feldspar granodiorite gneiss

| Plutonic rocks, quartz monzonite to granodiorite, less commonly granite. Massive, faint layering and schiieren
are present locally

ARCHEAN
Baffin Island
MARY RIVER GROUP

AMu Mary River Group strata, undivided

Ultramafic rocks; actinolite, chlorite, talc, hornblende, and serpentine, locally with diopside and/or garnet, finely

oMl foliated to intensely sheared

AMan Meta-anorthosite, variable amounts of pyroxene

- Amphibolite, foliated to massive

AMqgz Impure quartzite, biotite and muscovite quartzite, feldspathic quarizite

AMfv Felsic volcanic rocks, dacite, rhyodacite and various fragmental units

AMs Clastic metasedimentary rocks, mainly quartz-mica-feldspar schists; shale, arkose and conglomerate

MV Iron formation, dominantly oxide-, aluminous- and silicate-facies, rare carbonate facies. Obscured, based on
4 interpretation of aeromagnetic data (dashed line)

AMmv Mafic to intermediate metavolcanic rocks, pillowed to massive flows, minor metagabbro

- Plutonic rocks, granodiorite to monzogranite (in part younger than Mary River Group)

Aum Ultramafic rocks, serpentinized peridotite to hornblendite

Aag Potassium feldspar augen gneiss, quartz monzonite to granodiorite

| Amphibolite bodies; mafic dykes, folded and locally boudined, truncate early compositional layering in host
. rocks

Fluidal nebulitic migmatitic gneiss, granodiorite to quartz monzonite. May contain subordinate ApPmu, ApPgr,

— pPmg, pPgr

ARCHEAN

Melville Peninsula

Mount Sabine Formation, pillowed tholeiitic to komatiitic basalt, volcanic breccias, siltstone, sandstone and
cross-bedded arenite, mafic to ultramafic volcanic rocks, conglomerate and arkosic grits

Richards Bay Formation, quartzite and conglomerate, pillowed calcalkaline basalt, tuffaceous sedimentary

APArb . o ,
rocks and oxide facies iron formation

Adge-go Formation, intermediate calcalkaline volcanic rocks, tuffaceous sedimentary rocks, minor

AEAad conglomerate, thin iron formation

APAu Prince Albert Group strata, undivided

Melville Peninsula gneiss complex, a non-subdivided assemblage of well layered granitoid gneiss (Aggn), rocks

AmPgn of the Hall Lake plutonic complex (BHLgr), and metadiabase dykes

AHLgr | Plutonic rocks, granite to granodiorite, Hall Lake plutonic complex

Aggn Well layered granitoid gneisses

ATgb Metagabbroic rocks, leucogabbro to melagabbro, Tasijuaq suite

Alg Leucogranite

/ Mafic dykes, folded and locally boudined, truncate early compositional layering in host rocks

Atggn Gneisses, fonalite to granodiorite
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MINERAL OCCURRENCES (from Sangster, 1998)

Copper
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Monometallic minor disseminations and veinlets of chalcopyrite (or A
secondary equivalents) in sulphide facies (mainly pyrite) iron formation . . . . . . . . ... .. ..

Chalcopyrite (malachite) in granite gneiss associated with faulting . . . . . . . . . . .. ... .. ... A

Chalcopyrite in quartz-carbonate veins . . . . . . . . . . . .. e e e e e A

Copper, zinc

Chalcopyrite (malachite) and/or sphalerite veinlets in undivided E‘
Mary River Group roCKS . . . . . . . . e e e e e

Copper, zinc, lead

Minor disseminations and veinlets of sphalerite, galena, or chalcopyrite B

(or secondary equivalents)insandstone . . . . . . . . ...

Polymetallic minor disseminations and veinlets of sphalerite, galena,
and chalcopyrite (or secondary equivalents) in sulphide facies (mainly E
pyrite}iron formation . . . . . .. e e e e e e

Zinc-Lead (copper, fluorine, barium)

Coarse-grained sphalerite and galena, with or without pyrite and marcasite,
very minor chalcopyrite or fluorite or barite, occurring as replacements,
disseminations or veins in dolomite. Represented by the Nanisivikdeposit . . . . . . . ... ...

Sphalerite, galena, minor chalcopyrite (malachite) in dolomite, either
inafaultbrecciaorclosetoafault . . . . . . . . . . L

Iron

Massive hematite occurring in large cavities in Society Cliff dolomite.
Thought by many to be oxidized pyrite/marcasite similar to that at Nanisivik . . . . . . . . . . . ..

Disseminations or discontinuous thin layers of magnetite, with or without
ilmenite, within Archean gneisses . . . . . . . . . . . . . i e e e e

Thin bed of siderite within the Arctic Bay Formation . . . . . . . . . . . . .. . ... ...

Deposits of medium- to high-grade oxide facies iron formation comprising
thin beds of mainly magnetite, hematite, and quariz. Major occurrences are
found in Archean Mary River Group rocks (Baffinland Iron Mines; EqeBay) . . . . . . . . . . . ..

Gypsum

Gypsum beds of variable thickness occurring within Society
Cliffs Formation dolomite . . . . . . . . . . . . e

Coal

Thin beds of sub-bitumninous non-coking coal, some of which have been
exploited forlocaluse . . . . . . . . e

Uranium-Thorium

With hematite in quariz veins, associated withfaults . . . . . . . . .. . .. ... ... ... ... .. '

Associated with faults in sandstone . . . . . . . . . L e @

Detrital thorium in Mesoproterozoic conglomerate . . . . . . . . . . . . ... ?
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Kimberlite

Zulu occurrence; two small outcrops (lwo pipes?); no diamondsreported . . . . . . . . ... ... .. .
Gold

Au in arsenopyrite in oxide/silicate iron formation . . . . . . .. ..o .
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