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Introduction

On the north side of Fury & Hecla Strait (FHS), northwest Baffin Island, the
basement is unconformably overlain by the Fury and Hecla Group (FHG)
composed of Upper Proterozoic sedimentary and volcanic rocks (Blackadar
1963; Chandler and Stevens 1981). Following an airborne radiometric survey
showing uranium anomalies (Geological Survey of Canada, Geophysical Series
Map 35647 (Fury & Hecla)), a multi-disciplinary team of the GSC carried out
geophysical studies, regional and detailed mapping and sampling on two
uraniferous anomalies located at the contacts between sedimentary rocks
and their underlying basement orthogneiss and granite (Chandler et al. 1980;
Ciesielski and Maley 1980; Charbonneau 1982; Maurice 1982; Chandler
1988). A study of the petrology of the uraniferous Archean granites was
carried out by Ciesielski (1983). The purpose of this open file document is to
provide data on the petrology, geochemistry and structure of the basement
of the FHG.
Geological Context

In the northern part of the FHS the FHG comprises detrital, and chemical
sedimentary and volcanic rocks of 1100 Ma age, intruded by gabbroic sills of
716 and 746 Ma (Chandler 1988). To the north, the discordance of the FHG
with the basement is marked by east-west and northwest-trending late
faults in which most of the uranium anomalies occur (Ciesielski and Maley
1980; Maurice 1982), (Fig. 1). The basement is composed of tonalitic to
granitic orthogneiss, metasedimentary rocks, amphibolites, ultrabasites,
porphyritic granodiorites and late granites. Late gabbroic bodies are thought
to be related to the northwest-trending diabase dykes, intruded parallel to
northwest faults. The area can be divided into an eastern block, composed of
relatively homogeneous tonalitic orthogneiss, intruded by a large granite
pluton containing most of the uranium anomalies, and a western block
composed of various types of orthogneiss, metabasite/ultrabasite and
metasedimentary rocks affected by a wide north-northeast-trending shear




zone and northwest-trending faults that host a few uranium anomalies (Fig.
1 and 2).

Eastern Block
1- Petrography ‘

The eastern half of the area (Fig. 1), is underlain by tonalitic orthogneiss
containing oligoclase, quartz, and up to 10% microcline, with minor biotite,
* hornblende and sphene. It contains inclusions of amphibolite, and minor, local
interlayered ultramafic and metasedimentary rocks (biotite paragneiss,
quartzite). Minerals include clinopyroxene, hornblende, biotite, prismatic
epidote, opaques and sphene; muscovite, chlorite and zoisite indicate local
retrogression from upper amphibolite to greenschist grade metamorphism.
The central part of the area is occupied by a large rectangular body of pink
granite that cuts the orthogneiss and carries the major uranium anomalies;
the petrography and petrogenesis of the granite were studied by Ciesielski
(1983). The contact between the granite and the tonalitic orthogneiss
contains a leucocratic granitic phase showing gradational and sharp contacts
with the pink granite, porphyritic textures and inclusions of amphibolite and
tonalitic orthogneiss. '

2- Structure

In the tonalitic orthogneiss, the foliations, defined by biotite and
hornblende, trend mainly north and north-northeast; a few asymmetric and
symmetric folds with variable plunges are generally parallel to the main
fabric. The granite shows a weak north-trending foliation. Northwest and
east-west faults locally affect the main foliation trends.

3- Geochemistry

Major and trace element contents of 22 samples of orthogneiss are listed
in Table |, along with averages, standard deviations and norm calculations.
Table Il (east) shows the major-element compositions of layered ultramafic
units and amphibolites that occur as inclusions in the orthogneiss. Analytical
procedures at the GSC chemistry and electron microprobe laboratories (see
below), complete analyses of trace elements and REE for part of Table I,
along with location of all samples are available upon request.

Western Block
1- Lithologic types
1.1 Tonalitic Orthogneiss




Orthogneiss of tonalitic composition, distributed throughout the western
block (Fig. 2), is similar to that of the eastern block. It has quartz-
plagioclase assemblages with minor orthoclase, biotite, hornblende, sphene,
apatite and opaque. Chemical analyses and norms are listed in Table la. In
zone A (Fig. 2), the tonalitic orthogneiss is mesocratic (rich in hornblende
and biotite), contains minor inclusions of metasedimentary and ultramafic
rocks and folded amphibolite lenses (probably pre-tectonic dykes), and is in
fault contact with metasedimentary rocks and porphyritic granodiorites. In
zone B (Fig. 2), tonalitic orthogneiss is leuco and mesocratic and locally
contains large amounts of metasedimentary, ultramafic and amphibolitic
inclusions; it shows tectonic contacts with metasedimentary and granitic
units. In zone C (Fig. 2), most orthogneiss is leucocratic and highly strained
or mylonitic. It is in contact with mylonitic metasedimentary, ultramafic and
amphibolitic rocks and with porphyritic granite.

1.2 Porphyritic Granite

This unit varies from leucocratic to mesocratic and shows a typical granite
or granodiorite mineralogy with variable amounts of mafic minerals and up to
25% orthoclase phenocrysts; chemical analyses are listed in Table la (Grnt
w). This unit is restricted to the south-central part of Figure 2, and is
bounded by a northwest-trending fault and north-northeast-trending
mylonite zone. Porphyritic granite is interlayered with leucocratic
orthogneiss and metasedimentary rocks east and north of the mylonite
zone, west of zone C (Fig. 2).

1.3 Metasedimentary rocks
1.3.1 Metasedimentary rocks correlated with Prince Albert Group

Metasedimentary rocks of variable composition are exposed throughout the
western block (Fig. 2). They are mostly sandstone and quartz arenite with
minor greywacke and quartz-magnetite rocks. Mineral assemblages include
biotite, hornblende, muscovite, opaque and green mica. In zone B and C (Fig.
2), the sedimentary units are relatively homogeneous and show either
faulted or low strain contacts with the adjacent orthogneiss. In zone A,
quartz-rich, green mica-bearing metasedimentary rocks involved in a wide
mylonite zone, are interlayered with meta-ultrabasites (showing possible
metamorphosed spinifex textures), amphibolite, iron formation, leucocratic
tonalitic orthogneiss and granitic gneiss. Two chemical analyses of quartz
arenite from this sequence are listed in Table Ill. The association micaceous-




quartz arenite/ultrabasite/amphibolite/iron formation is correlated with
sequences of the Prince Albert Group (PAG) described from Melville Peninsula
(Schau 1982). Although the amphibolite grade metasedimentary rocks in
zone B do not contain interlayered basic/ultrabasic/iron formation and are
relatively poorer in quartz, they are correlated with the PAG on the basis of
their homogeneity, thickness and possible preserved cross-bed structures,
as described in metasedimentary rocks of the PAG in Schau (1982) and M.
Schau (pers. comm., 1990).

1.3.2 Metasedimentary rocks included in Tonalitic Orthogneiss

Biotite-rich metagreywackes are found as metric inclusions in tonalitic
orthogneiss in zone B of Figure 2. The rocks carry minerals such as garnet,
cordierite and sillimanite. Chemical analyses of metagreywackes and
corresponding biotite/garnet probe results are listed on Table Ill. Their
compositions and geological context do not allow correlation with the PAG.
The metagreywackes are older than the tonalitic orthogneiss although the
relative chronology of the PAG and tonalitic orthogneiss was not established.
1.4 Granitic Gneiss/Granite

Granitic gneiss is interlayered with leuco- and mesocratic orthogneiss in
zone B of Figure 2. Ultramafic and metasedimentary inclusions occur within
this unit. Small bodies of late pink granite also occur in this area and extend
toward the north. The granites are correlated with the large body mapped in
the eastern block of basement. |
1.5 Gabbro

Small bodies of cross-cutting gabbro occur in zone A and C of Figure 2, and
are probably correlative with the northwest-trending dyke swarm
intersecting the Fury & Hecla Group south of the basement/cover
unconformity (Chandler 1988).
2- Structure

Stereogram A shows that zone A (Fig. 2) is dominated by north-northeast
trends, and constitutes the western portion of a 30-km-wide shear zone.
North-northeast and northwest faults bound sub-domains showing early
northwest and late north-northeast structural trends. Changes in the
orientation of foliation are related to late faulting and transposition. Early
asymmetric folds trending northwest in the orthogneiss are marked by
elongated amphibolite layers and believed to be pre-tectonic dykes.




Stereogram B shows consistent northeast and east-west structural trends
in, zone B (Fig. 2). Faults are less developed and most lithological units show
- unstrained contacts. Early dome-like structures are outlined by elongated
amphibolite layers also believed to be pre-tectonic dykes.

Zone C (Fig.. 2) is dominated by northeast trends (stereogram C), due to a
wide shear zone with mylonites in the eastern part. Lithologic contacts are
highly strained; the mylonitic and transposed fabric is affected by kilometric
and symmetric late folds. Northwest-trending foliations in the tonalitic
orthogneiss and shallowly northeast-plunging folded amphibolite layers of
kilometric scale, relate to a pre-mylonite deformation and asymmetric
folding event. Wide layers of amphibolite and ultramafic rocks are boudined
and disrupted "en échelon" by northwest-striking faults.
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Figure / Table Captions

Figure 1

Geological map of the eastern Fury & Hecla basement showing the main
tonalitic orthogneiss and granite unit, the east-west faulted basement/cover
unconformity and the northwest-trending diabase swarm.

Figure 2 ;

Geological map of the western Fury & Hecla basement showing various ortho
and paragneiss units, granite and gabbro and the east-west basement/cover
unconformity

Figure 3A

Foliation stereogram from area A of Figure 2

Figure 3B

Foliation stereogram from area B of Figure 2

Figure 3C

Foliation stereogram from area C of Figure 2

Table |

Chemical and modal compositions of tonalitic orthogneiss from eastern Fury
& Hecla basement (Figure 1)

Table la

Chemical and modal compositions of tonalitic orthogneiss and granite from
western Fury & Hecla basement (Figure 2)

Table |l

Chemical and modal compositions of amphibolite and ultrabasite from
western (west on Tablle Il) and eastern (east on Table II) Fury & Hecla
basement (Figure 1 & 2) '
Table 1lI

- Chemical compositions of biotite-garnet paragneiss with corresponding
mineral microprobe analyses. (Sill) shows the presence of sillimanite in the
rock.
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