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FOREWORD 

The map area contains numerous gold occurrences along the structurally complex boundary 

between the Quetico and Wabigoon subprovinces. Gold mineralization is hosted mainly 

within small quartz veins in strongly schistose rocks. Total gold production from the map 

area amounts to a meagre 121 ounces, all of which came from the Independence Mine in 

1898. The distribution of gold occurrences within schistose felsic metavolcanic rocks near the 

Quetico shear zone and within mylonitic rocks of the Seine River shear zone is noteworthy, 

and warrants further investigation. 

John Wood 

Director 

Ontario Geological Survey 
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ABSTRACT 

This report describes the mineral occurrences and Precambrian geology of the Wild Potato 

Lake area. Located east of Mine Centre, the map area contains the boundary of the Wabigoon 

and Quetico subprovinces as well as two regional-scale shear zones. 

The Seine River and Quetico shear zones (SRSZ and QSZ, respectively) are subvertical 

eastward-striking zones of heterogeneous ductile shear which converge eastward forming an 

allochthonous wedge of supracrustal rocks between the main parts of the Quetico and 

Wabigoon subprovinces. These and ancillary, high-order shear zones divide the map area into 

several lithotectonic domains, amongst which stratigraphic correlation is unwarranted. 

The main body of the Wabigoon Subprovince lies to the north of the Quetico shear zone 

and consists of metavolcanic and metasedimentary rocks which underwent medium-grade 

metamorphism. The supracrustal rocks have been intruded by several stocks and a dome of 

undetermined dimensions which occupies the northern part of the map area. Bordering the 

Quetico shear zone on its southern side is a band of low-grade metavolcanic rocks which 

lacks copious amounts of metasedimentary material. This band of metavolcanic rocks is 

probably part of the Wabigoon Subprovince and is overlain unconformably by alluvial fan 

and fluvial deposits, historically known as the Seine "Series", and referred to as Seine-type 

deposits in this report. Other domains of metavolcanic rocks in the map area, one within the 

Seine succession, may represent structural slivers of the Wabigoon Subprovince emplaced 

during tectonism. 

The Seine River shear zone juxtaposes Seine-type deposits with metasedimentary and 

associated migmatitic rocks of the Quetico Subprovince. Near the southern margin of the 

Seine River shear zone, the graded wacke of the Quetico Subprovince underwent low-grade 

xxi 





metamorphism. Southwards from the Seine River shear zone in the Quetico Subprovince, the 

metamorphic grade increases and most primary features in the rocks are obliterated through 

recrystallization and local anatexis. Small syn-to post-tectonic syenitoid stocks intrude the 

metasedimentary rocks of the Quetico Subprovince. 

Between.the major shear zones, Seine-type rocks of the eastern part of the supracrustal 

wedge have clast elongation lineations which rake steeply, either east or west, within east-

northeastward-striking subvertical schistosity. On horizontal outcrop surfaces, pressure 

shadows are asymmetrically developed on, and subhorizontal quartz-fibres are developed in, 

fractured clasts. These strain features indicate that late horizontal dextral shear was 

superimposed upon a previously inclined supracrustal succession. Transcurrent shear was the 

main mechanism of late ductile deformation and was concentrated in linear shear zones. 

Steeply raking elongation lineations preserved within some mylonitic rocks of the Quetico and 

Seine River shear zones may indicate an early component of dip shear which was later 

overprinted by essentially horizontal shear (transpression sensu latd) or else the zones formed 

in a single progressive deformation in which dextral transcurrent shear greatly exceeded 

penecontemporaneous zone-perpendicular shortening (transpression sensu stricto). 

Shear zones should be the focus of future gold exploration in the map area. Five of eight 

abandoned mine shafts occur within mylonitic rocks of the Quetico or Seine River shear 

zones and the Olive Mine, a past-producer, is situated west of the map area in mylonitic 

rocks of the Quetico shear zone. Three shafts of the Independence Mine, a small past-

producer, are located in schistose felsic metavolcanic rocks just north of the Quetico shear 

zone. Potential exists for low-grade, large-tonnage gold deposits associated with these and 

other shear zones. As at the Olive Mine, syntectonic quartz veins within mylonitized felsic 
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metavolcanic rocks of the Quetico shear zone in the map area may yield low-tonnage, high-

grade gold deposits. 
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INTRODUCTION 

Location and Access 

The map area (approximately 350 km )̂ is located east of Rainy Lake (Figure 1) and is 

bounded by lat. 48°39'N and 48°49'N and by long. 92"'15'W and 92°30'W. Trans-Canada 

Highway 11 links Thunder Bay, Atikokan, and Mine Centre and passes through the central 

portion of the map area (Figure 1). Mine Centre is the nearest town to the map area and is 

located 70 km west of Atikokan and 9 km west of the western boundary of the map area. 

The Seine River is the main water course in the area and links Wild Potato and Partridge 

Crop lakes (Figure 2). Trans-Canada Highway 11 and the Seine River afford easy access to 

the central part of the map area. A network of unimpoved lumber roads provide additional 

access to the area. A float plane was used to gain access to the Day Lake region of the 

eastern part of the map area. Long, one-way traverses were necessary to map much of the 

poorly accessible Quetico Subprovince. Numerous marshes and recent clear-cut areas having 

dense secondary growth slowed the pace of geological mapping. 

Present Geological Survey 

Purpose of the Mapping Project 

Numerous gold occurrences (Figure 2) are reported from the map area, some dating back 

to the 1890's. As well, a central wedge of supracrustal rocks (Figure 3) is characterized by 

anomalous concentrations of other potential ore minerals (Poulsen 1984a). These facts 

coupled with the virtual lack of any systematic mapping of the area provided the impetus for 

the project. 

Objectives of the field mapping were to: 
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i) provide local municipalities with a base for land use planning, 

ii) produce a geological map in an unmapped area of mineral potential, 

iii) locate and evaluate potential exploration targets, and 

iv) study the style of progressive deformation along a subprovince boundary. 

The geological field work was conducted during the summer of 1991 at a scale of 1:15 

840. Base maps were prepared by the Publication and Cartography Section, Ontario 

Geological Survey, from maps of the Forest Resources Inventory, Ministry of Natural 

Resources. Aerial photographs (1982 series; scale 1:15 840), obtained from the Surveys and 

Mapping Branch of the Ontario Ministry of Natural Resources, were used in the course of 

field mapping. Data obtained in the field were transferred from the aerial photographs to the 

basemaps. 

Most of the area was covered using loop-style traverses. Navigation was by compass, 

augmented by aerial photograph interpretation. In areas containing ironstone, a suncompass 

was routinely used. Geological traverses are tied to physical features such as roads, 

transmission lines, lakes, and the Canadian National Railway main line. 

Acknowledgements 
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of the Resident Geologist's Office (Kenora) for their help with logistics. Informative 

discussions with Howard Poulsen (Geological Survey of Canada) are appreciated. Chief 
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mapped much of the area. Neil Laporte, Yoav Rappaport and Chris Morino provided 

enthusiastic assistance and performed well as field assistants. Thanks are also due to John 

Gillett who carried out staining and point counting of sample specimens. 

Physiography 

The topographic relief is low throughout the map area. Except for the rugged terrane of 

the Hillyer Creek Dome and Bennett Creek Stock, a gently undulating topography with rare 

steep cliffs prevails in the map area. Throughout the map area, the Quetico Subprovince has 

low relief and contains numerous creeks and marshes. 

The Seine River is the main water course and it drains westward into Rainy Lake, west of 

the map area. Throughout much of its length in the map area, the Seine River is less than 

90m wide, but locally widens forming Wild Potato and Partridge Crop lakes (Figure 2). In the 

northeast, the Sturgeon Falls Dam (Figure 2) controls the flow of water to these lakes. 

Elevations over the map area vary from a maximum of 425 m above sea level, west-

northwest of Bennett Lake, to a minimum of less than 348 m for the entire section of the 

Seine River below the Sturgeon Falls Dam. 

Previous Geological Work 

The first geological investigations in the region were by Lawson (1888, 1913) who 

mapped the Rainy Lake region, west of the map area. Lawson also made a reconnaissance 

survey along the railway line in Bennett Township, east of the map area. His work was one 

of the earliest detailed mapping projects of the Precambrian Shield and he introduced some of 

the original nomenclature still used in Precambrian studies. 

Smith and Mclnnes (1897) and Mclnnes (1899) undertook a reconnaissance geological 
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survey along some of the waterways in the eastern half of the map area and extended the rock 

units established by Lawson (1888) in the Rainy Lake region. 

West of the map area, the Mine Centre area was mapped by Tanton (1936). 

Wood et al. (1980) re-mapped the Mine Centre area and Fumerton and Bumgamer 

(1981) mapped the Calm Lake area, to the west and east of the map area, respectively. 

Young (1960) carried out systematic mapping of the northeastern quarter of the map area 

whereas Hsu (1971) studied strain fabrics in Seine-type conglomerates of the central part of 

the map area. Poulsen (1980, 1984a, 1984b) reported on numerous mineral occurrences, made 

regional reconnaissance and compilation geological maps as well as a structural synthesis of 

the supracrustal wedge between the Quetico and Seine River faults, including parts of the 

map area. 

Geological and/or geophysical descriptions of individual claims can be found in company 

reports on file in the Assessment Files Research Office, Ontario Geological Survey, Toronto. 

Mineral Exploration 

Information on exploration work was obtained from assessment work on file in the Office 

of the Resident Geologist (Districts of Kenora and Thunder Bay), and from the Mines Library 

and Assessment Files Research Office, Ontario Geological Survey (Toronto). 

Gold 

In 1882, the Canadian Pacific Railway was completed as far west as Lake of the Woods 

(District of Kenora) and it afforded easy access to the Rainy Lake-Seine River system. At 

that time, a gold rush in northern Minnesota lead to a similar rush in the previously 

inaccessible Mine Centre-Atikokan area. Gold was first discovered near Mine Centre, also 
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called the Lower Seine gold region (Bow 1899), in 1893, and by 1904 (Wood 1976) many 

shallow shafts had been sunk and several small mines developed. Ultimately, only the Olive, 

Golden Star, Foley, Cone and Independence mines produced any gold (Ferguson et al. 1971). 

In the map area, a total of eight shallow exploration shafts were sunk, all of which were soon 

abandoned. Total gold production from the map area amounted to 121 ounces of Au from 125 

tons of ore milled (0.97 ounces Au per ton), obtained entirely from the Independence Mine in 

1898 (Ferguson et al. 1971). As of 1984, total production from the Mine Centre-Atikokan 

area amounted to about 25,000 oz. Au and 3,000 oz. Ag (Poulsen 1984b). 

Base metals 

Historically, most exploration in the Mine Centre area has been for gold, and base metals 

have received little attention. Most of the interest in base metals was sparked in the 1950's 

after the discovery of the Noranda and Polygon Lake occurrences (Figure 2). Zinc 

mineralization near Mine Centre prompted the Haima Mining Company's extensive geological 

and geophysical surveys (Hogg, 1975; Muhic 1976a, 1976b) which, in the map area, included 

property containing the Emma Abbott and Gold Bug occurrences as well as the Alice A' 

prospect. 

With the release of an airborne geophysical survey (OGS 1980), gold has again become 

the focus of exploration. 

REGIONAL GEOLOGY 

The map area is part of the Rainy Lake region of the western Wabigoon and Quetico 

subprovinces (Figure 1). In this region, the Wabigoon Subprovince is dominated by a series 

of interconnected metavolcanic belts which surround and delineate ovoid batholithic 
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complexes composed of quartzo-feldspathic gneisses and granitic rocks (Figure 1) (Poulsen 

1984b; Blackburn et al. 1991). Metasedimentary rocks consist mainly of alluvial fan, fluvial, 

and resedimented facies (Turner and Walker 1973; Blackburn et al. 1991). The adjacent 

Quetico Subprovince consists mainly of metasedimentary rocks of resedimented affinity 

(Turner and Walker 1973) and associated migmatitic and anatectic derivatives. Lesser 

amounts of chemical metasedimentary rocks and igneous rocks, particularly late potassic 

plutons, are also present (Blackburn 1981). 

The boundary zone between the main bodies of the Quetico and Wabigoon subprovinces 

consists of structurally interleaved domains between two dextral transcurrent shear zones, 

historically known as the Quetico and Seine River faults. The merging(?) of these shear zones 

in the east has created an allochthonous wedge of mainly supracrustal rocks between the 

subprovinces, presently regarded as part of the Wabigoon Subprovince (Poulsen 1984b; 

Williams 1991). 

The oldest rocks in the Rainy Lake region are metavolcanic rocks and coeval plutonic 

rocks of the Wabigoon Subprovince, historically known as Keewatin and Laurentian, 

respectively (Lawson 1913; Davis et al. 1989). The age of this coeval suite of rocks is 2725 

to 2728 Ma (Davis et al. 1989). The eastern portion of the allochthonous wedge contains 

alluvial fan conglomerates (Wood 1980) which unconformably overlie Keewatin and 

Laurentian rocks and have been bracketed between 2696+5/-3 Ma, the age of a clast, and 

2686+2/-1 Ma, the age of a supposed post-tectonic intrusion (Davis et al. 1989). 

Igneous and metamorphic events from subjacent parts of the Quetico Subprovince are 

broadly coeval with those in the western Wabigoon Subprovince (Poulsen 1984b). 



GENERAL GEOLOGY 

In this report, the prefix 'meta' is implied for rocks of Archean age, all of which have 

been metamorphosed (Table 1). Except in post-deformation diabase dikes and quasi-rigid 

intrusions, the level of strain is strong in virtually all rocks throughout the map area. At the 

map scale, at least two major shear zones and several ancillary shear zones can be traced. 

The map area contains the structurally complex boundary between the Wabigoon and 

Quetico subprovinces manifest as an eastward-closing, wedge-shaped terrane of supracrustal 

rocks bounded in the north by the Quetico Fault and in the south by the Seine River Fault, 

herein renamed the Quetico and Seine River shear zones, respectively. Within this wedge, the 

rocks are further separable into smaller litho-tectonic "domains and sub-domains", the 

boundaries of which may be the site of structural dislocations (Figure 3). Where the 

dislocations are broad zones of ductile shear, domain boundaries may be highly transposed 

lithologic contacts or the site of second-order^ fauhs. Brief descriptions of these domains are 

given below. 

Wabigoon Subprovince: Plutonic-supracrustal terrane 
north of the Quetico Shear zone 

In the map area, the lineament containing Bennett Creek coincides with the surface trace of the 

Quetico shear zone. The Quetico shear zone separates a band of low-grade (cf. Winkler 1979) 

metavolcanic rocks, presumably belonging to the Wabigoon Subprovince, from a northern terrane 

consisting of medium-grade metaplutonic and metasupracrustal rocks of the Wabigoon Subprovince 

proper (Figure 2). Metasedimentary rocks to the north of the Quetico shear zone in the Wabigoon 

^ Analogous structures of different size in which first-order structures are the largest (cf. Ramsay 1967). 
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Subprovince are mainly biotite-gamet schists (± stauroiite ± hornblende) and are similar in many 

respects to the medium-grade metasedimentary rocks of the Quetico Subprovince. Other than relict 

bedding, no unequivocal primary sedimentary structures were found in these metasedimentary rocks. 

Field mapping and geophysical interpretation (OGS 1980) suggest that the amphibolitized 

metavolcanic rocks are less abundant than the metasedimentary rocks at the present level of erosion, 

a finding atypical of the Wabigoon Subprovince. 

The Beimett Creek Stock is mainly composed of medium-grained gabbroic rocks. The rocks are 

weakly foliated throughout much of the stock, but locally obtain high strain levels near the margins 

of the body. Amphibolitized pillowed flows and pyroclastic rocks were noted in the metavolcanic 

enclave that dominates the eastern part of the stock. 

The Hillyer Creek Dome is composed of well-foliated, medium-grained (2 to 5 mm) tonalite and 

lesser amounts of texturally similar granodiorite. No systematic zonation in rock compostion was 

detected in the rocks of the Hillyer Creek Dome. A contact metamorphic aureole, up to 300 m wide, 

borders the southern side of the dome. Near the contact with the dome, garnet- and amphibole-rich 

rocks predominate and are interpreted to be mainly of sedimentary origin, although the presence of 

interlayered metavolcanic rocks caimot be ruled out. Here, the rocks are composed of 40 to 60% 

garnet poikioblasts, locally up to 4 cm in diameter. The poikioblasts locally coallesce to form rare 

metre-long pods on horizontal outcrop surfaces. Homogeneous outcrops of foliated tonalite are 

typical of the eastern portion of the Hillyer Creek Dome. In the west, the dome has been intruded by 

late- to post-tectonic granitic rocks of the Little Turtle River Stock (Figure 2) which have 

effectively obscured the western boundary of the dome and its contact with granitic migmatites 

(unknown protolith). 
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The Little Turtle River Stock is poorly exposed and its extent has been inferred from geophysical 

maps (OGS 1980) coupled with field observations of virtually unfoliated granitic rocks. 

Domain 1: Metayolcanic rocks between the Quetico shear zone 
and Seine-type metasedimentary assemblage 

South of the Quetico shear zone and north of the unconformity with the overlying Seine-type 

deposits lies a band of metavolcanic rocks which have been metamorphosed to only low-grade, 

greenschist facies. Felsic metavolcanic flow rocks, predominate in the western portion of the domain, 

whereas the rocks are mainly mafic to intermediate flow and tuffaceous rocks in the east. The 

outcrop distribution suggests that the felsic metavolcanic rocks form the core of an eastward-closing, 

regional-scale fold, although few stratigraphic facing directions could be found to support this claim. 

The felsic metavolcanic rocks have ovoid quartz eyes with long diameters of 1 to 3 mm (< 5%) 

set in an aphanitic matrix. The weathered surface of the felsic metavolcanic rocks is buff-white, 

except where they have been extensively altered by carbonate alteration. Many of the felsic 

metavolcanic rocks have been weakly carbonatized and sericitized and those in the Quetico shear 

zone contain abundant discordant quartz veins. Some of the least altered felsic metavolcanic rocks 

have a whitish weathered surface and a black fresh surface. 

A variety of mafic to intermediate metavolcanic rocks occurs in the eastern part of this 

metavolcanic band. Here the volcanic succession consists mainly of massive metavolcanic flow rocks 

and lesser amounts of pillowed flow and pyroclastic rocks. Pyroclastic rocks, mainly lapilli-tuff and 

tuff-breccia, contain a heterogeneous fragment population of whitish-weathered fragments in a 

green-coloured matrix. The pillowed flow rocks contain strongly elongate pillow structures. 

Gabbroic sheets, less than 100 m thick in map view, intrude the metavolcanic rocks. 

Domain 2: Seine-type metasedimenatary rocks and feldspar porphyry 
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A central domain of metasedimentary rocks rests unconformably upon a narrow belt of 

metavolcanic rocks in the north (Domain 1) and to the south is bordered by the Seine River shear 

zone and rocks of the Quetico Subprovince. A smaller, eastward-striking shear zone bisects the map 

pattern of these metasedimentary deposits into northern and southern halves, called the Wild Potato 

and Seine River subdomains (Figure 3), respectively (after Poulsen 1984b). 

Domain 2 contains metasedimentary rocks historically known as the Seine "Series" ^ (Lawson 

1913) which are thought to have been deposited in a shallow pull-apart basin between major wrench 

fauhs (Poulsen 1984b; Davis et al. 1989). Five facies are present in Seine-type rocks, namely 

conglomerate, pebbly sandstone, sandstone, siltstone, and ironstone (Wood 1976). 

The conglomerate facies are polymictic, typically clast-supported, and composed mainly of 

volcanic detritus in which the volume of plutonic rock clasts rarely exceeds 20% of the total clast 

population. The plutonic rock clasts are commonly unfoliated and many are fractured nearly 

perpendicular to their length. The clasts are set in either a chloritic matrix, in which sand-sized 

particles of quartz and feldspar are inconspicuous, or an arenaceous matrix of medium- to coarse

grained sand. The matrix is not always discemable due to the high strain levels within many 

outcrops. 

Thin- to very thick-bedded sandstone occur interbedded with the conglomerate. The sandstone 

facies contains both feldspathic arenite and feldspathic wacke, each having 10 to 50% quartz. Planar 

cross-bedding and trough cross-bedding were noted in some sandstone, but the strongly schistose 

nature of these rocks makes top determination problematic. Some of the sandstone contains felsic to 

^ Use of the term "Seine Series" (Lawson 1888, 1913) is discontinued as these rocks have not yet been 
shown to form a major chronostratigraphic unit. Instead, the term "Seine-type" is used throughout this report. 
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intermediate volcanic clasts (10 to 35%); hence they are classed as lithic arkose (Figure 4). 

Ironstone crops out on the shores of Wild Potato and Partridge Crop lakes. On total intensity 

geophysical maps (OGS 1980), magnetic field lines over the ironstone are Z-shaped, mimicking its 

geologic map. Judging from the geophysical maps, the ironstone strikes southwestward through Wild 

Potato Lake. The ironstone occurs as disseminated magnetite grains (5 to 25%) within thickly-

bedded greywacke and as very thinly-bedded, magnetite-rich pelitic beds interbedded with very 

thinly bedded siltstones and mudstones. 

Linear bands of feldspar porphyry, called porphyrite by Tanton (1936), have minimum 

thicknesses which exceed 20 m and are present throughout the Seine-type rocks. The linear outcrop 

pattern suggests that the feldspar porphyry bodies are intrusive sheets. A thin (< Im) sheet of 

feldspar porphyry, resembling a larger feldspar porphyry sheet nearby, locally crosscuts layering 

within ironstone, supporting an intrusive origin of the sheets. The porphyry of the large sheets is 

composed of 40 to 60% feldspar crystals, 2 to 13 mm in size. The feldspar crystals are unfractured 

and have a prismatic shape where the strain level is low. Feldspar megacrystic clasts similar to, but 

not identical with the feldspar porphyry of the sheets, are conspicuous in many outcrops of Seine-

type conglomerate. If these clasts are derived from the sheets, then several ages of sheet intrusion 

have occurred. These porphyry sheet intrusions occur within Seine-type deposits, and similar sheets 

were not observed in other rocks of the map area. 

Domain 3: Metavolcanic rocks in the Seine River shear zone 

Slivers of strongly schistose metavolcanic rocks occur within the Seine River shear zone and lie 

between Seine-type metasedimentary rocks of Domain 2 and metasedimentary rocks of the Quetico 

Subprovince. The slivers consist of mafic to intermediate metavolcanic rocks and quartz megacrystic 
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felsic rocks, the latter interpreted by the author to be felsic metavolcanic flow rocks. 

The central sliver of felsic metavolcanic rocks is enclosed within graded wackes of the Quetico 

Subprovince. The metavolcanic rocks contain feldspar and/or quartz megacrysts^ set in a fine-grained 

to aphanitic groundmass. Lenticular tuff(?) horizons separate some of the rock units whose exposed 

thicknesses exceed 20 m. Contacts between the felsic metavolcanic sliver and graded 

metasedimentary rocks are rare. Exposed contacts are strongly sheared. Bedding within the adjacent 

metasedimentary rocks is discontinuous on the metre-scale and subvertical, contractional mesofaults" 

displace volcanic units and sedimentary layering. This observation suggests that the entire sliver may 

have been sheared into the sedimentary assemblage. 

Domain 4: Metavolcanic lobe within Seine-type metasedimentary rocks 

Metavolcanic rocks occur as a broad lobe or as isolated outcrops within Seine-type 

metasedimentary rocks. A broad lobe of metavolcanic rocks occurs on the north shore of Wild Potato 

Lake. The lobe is composed of mafic metavolcanic rocks, mainly flow rocks and lesser amounts of 

pyroclastic rocks, and a northern strip of felsic metavolcanic rocks. On its southern side, this lobe is 

bounded by a narrow shear zone and, in the north, by a lineament. If the lineament is the site of a 

fault, then the lobe is a separate domain within the Seine-type metasedimentary rocks. However, 

isolated, not obviously fault-bounded, outcrops of both mafic and felsic metavolcanic rocks occur 

sporadically throughout the Seine succession, possibly indicating volcanism coeval with Seine 

sedimentation. 

Quetico Subprovince 

^ Megacryst is a non-genetic term used to denote crystals of undetermined origin that are much larger in 
size than the enclosing matrix. 

^ A fault mappable at the outcrop scale. 
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South of the Seine River shear zone, a wacke-mudstone assemblage forms the bulk of the 

Quetico Subprovince. Near the southern margin of the Seine River shear zone, the feldspathic wackes 

are graded and are interpreted to be turbidites that were deposited in deep water below storm wave 

base (Walker 1981). A 2 to 3 m banded chert horizon with a strike length of nearly 400 m occurs 

entirely within the graded wackes near the southern margin of the Seine River shear zone. Here, the 

metasedimentary assemblage is predominantly northward-younging and has been metamorphosed to 

low-grade greenschist facies. Southwards from the Seine River shear zone, the metamorphic grade 

increases and most sedimentary features have been destroyed. The metasedimentary rocks, now 

biotite-gamet schists (± andalusite ± staurolite), contain pods of dioritic melanosome and stringers of 

granitic leucosome, attesting to local anatexis. Compositional banding may be relict bedding or else 

the banding may be due to tectonometamorphic differentiation. 

Two small syn- to post-tectonic syenitoid stocks intrude the metasedimentary rocks (Figure 2). 

Both the Whalen Lake and Day Lake stocks carry abundant xenoliths of metasedimentary rocks, a 

fact which implies that the stocks are unroofed near their upper contact surfaces. 

Subvertical, northward-striking, early to late Precambrian diabase dikes intrude foliated 

metavolcanic rocks of Domain 1 and Seine-type metasedimentary rocks of Domain 2. The diabase 

dikes are unfoliated and must therefore postdate ductile deformation. 

EARLY PRECAMBRIAN (ARCHEAN) METAVOLCANIC ROCKS 

As a result of local alteration, grade of metamorphism, and/or strong strain, the metavolcanic 

rocks have been assigned to the following two main groups: (1) mafic to intermediate metavolcanic 

rocks, and (2) felsic metavolcanic rocks. Distinction between these rock groupings was based on 

colour index, weathering surface and quartz content. 
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Metavolcanic rocks principally occur in the Wabigoon Subprovince and in Domains 1, 3, and 4, 

but are also present in small amounts in the Quetico Subprovince and possibly in Domain 2. 

In the main body of the Wabigoon Subprovince, which is bounded on its southern side by the 

Quetico shear zone, amphibolitized volcanic rocks occur intercalated at the map scale with medium-

grade metasedimentary rocks. 

Domain 1 is bounded to the north by the Quetico shear zone and to the south by an unconformity 

with the overlying Seine-type metasedimentary rocks. The metavolcanic rocks have been 

metamorphosed to only low-grade greenschist facies. Quartz porphyritic (1 to 5% quartz), felsic 

metavolcanic rocks are dominant in the western part of the domain, whereas mafic to intermediate 

flow and pyroclastic rocks occur mainly in the eastern part. The felsic metavolcanic rocks have been 

carbonatized and sericitized and contain abundant discordant quartz veins. 

Low-grade metavolcanic rocks also occur as a broad lobe (Domain 4) within, or as a segmented 

belt (Domain 3) near the southern margin of, Seine-type metasedimentary rocks. Metavolcanic rocks, 

exposed in either domain are mainly mafic metavolcanic flow rocks with lesser amounts of mafic 

pyroclastic rocks and felsic metavolcanic flow rocks. 

Individual outcrops of mafic pyroclastic rocks or aphanitic felsic metavolcanic rocks occur 

sporadically throughout the Seine-type succession, and one outcrop of felsic metavolcanic rocks (?) 

was noted in the northern part of the Quetico Subprovince. 

Mafic to Intermediate Metavolcanic Rocks 

Flow rocks 

Aphanitic ( « 1 mm) to fine-grained (< 1 mm) flow rocks form the bulk of the mafic to 

intermediate assemblage in the map area. Coarser grained flow rocks are present, especially in the 
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main body of the Wabigoon Subprovince, where the larger grain size may be due to the higher 

metamorphic grade of these rocks. Some coarser-grained (1 to 3 mm) mafic rocks in the mafic 

metavolcanic slivers of the Seine River shear zone (Domain 3), appear as low-strain, lozenge-

shaped pods between anastomosing shear zones. These rocks may be the coarser-grained centres of 

thick flows, although the presence of gabbroic bodies cannot be ruled out. 

Those mafic flow rocks, which have undergone low-grade metamorphism, are dark green to olive 

green on smooth weathered surfaces and weather in positive relief compared to associated mafic 

pyroclastic rocks. Amphibolitized mafic Volcanic rocks have a dark-green to medium-black, rough-

weathered surface. Commonly, individual flow units could not be traced between adjacent outcrops 

and flow thickness could not be determined. Only, rare tuffaceous interbeds mark the paleosurface 

within the metavolcanic assemblage. 

Flow rocks devoid of primary structures are called massive (regardless of deformation state) and 

are a prominent constituent of the metavoclanic assemblage. The apparent preponderance of massive 

flow rocks may be a function of pervasive rock strain which may have destroyed any primary 

volcanic features. 

Pillowed flow rocks are less abundant than their massive counterparts. The pillow structures are 

invariably strongly stretched in horizontal sections; thus their original shape and packing arrangement 

have been destroyed. Vertical sections of pillow structures were not observed owing to a lack of 

suitable rock faces. Pillow shelves and other paleocavities which mark the paleohorizontal plane and 

indicate the local stratigraphic facing were not apparent in any of the individual pillow structures. 

Owing to the lack of these primary features and the strong strain levels in most rocks, only one top 

direction was determined from the pillowed rocks in the entire map area. 
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Pods, discontinuous layers of epidote and cuspate mafic foliae were seen in a number of strongly 

strained mafic rocks (Plate 1). The epidotized pods resemble bleached, olive-green pillow-core 

material whereas the mafic foliae resemble pillow selvedges and such rocks were classified as 

pillowed flow rocks (Plate 1). The compositional inhomogeneity of these rocks serves to distinguish 

them from mafic sheet intrusions. Such pillowed flow rocks are present in the mafic metavolcanic 

segments of Domain 3 as well as intercalated with felsic metavolcanic rocks in the western portion 

of Domain 1. 

Feldspar-megacrystic mafic metavolcanic rocks, interpreted by the author to be feldspar-phyric 

flows, make up only a small amount of the metavolcanic assemblage. The feldspar megacrysts (1 to 

3 mm) are set in an aphanitic matrix and comprise 10 to 40% of the rock. Chloritic megacrysts, up 

to 8 mm in size, were noted in a few rocks of Domain 4 and are less abundant than feldspar 

megacrystic metavolcanic rocks. The strong strain levels in the rocks has destoyed the primary rock 

textures and therefore, it is uncertain whether these rocks are flows or tuffs. 

Pyroclastic rocks 

Mafic to intermediate pyroclastic rocks are mainly found in the Bermett Lake area and in a few 

outcrops on the northern shore of Wild Potato Lake. The pyroclastic rocks are mainly tuff breccia, 

lapilli tuff and tuff (cf. Fisher 1966; Fisher and Schmincke 1984). The pyroclastic rocks were 

classified according to their apparent matrix composition. 

The coarse pyroclastic rocks in the Bennett Lake area and on the north shore of Wild Potato 

Lake have angular to subround, poorly-sorted, felsic-looking fragments. Both vesicular and aphanitic 

clasts are part of a heterolithic fragment population. On the north shore of Wild Potato Lake, some 

lapilli tuff appears to be monolithic, with a mainly vesicular clast population. On the weathered 
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surface, the fragments are buff-white to pale brown and are set in a fine-grained to aphanitic, 

medium-green to dark-green matrix. On the fresh surface, the fragments are pale green and the 

matrix is medium to dark green. On the accompanying geological map, such rocks were designated 

with the modifier "fragments more felsic than matrix" (rock code IG; see map inside back cover). 

Such a modifier reflects the compositional difference between rock matrices and their fragments. 

Pyroclastic rocks west of Bennett Lake and south of Bennett Creek are mainly lapilli tuff which, in 

outcrop, contain highly elongate, buff-white fragments (10 to 20%) set in a medium-green coloured 

matrix (Plate 2). The tuffaceous rocks may be laminated and commonly have subangular to angular 

feldspathic fragments. 

Petrography of the mafic to intermediate metavolcanic rocks 

In four thin sections of the low-grade metavolcanic flow rocks, the feldspars have been strongly 

saussuritized and now consist of an array of granular epidote and mats of sericite in a chloritized 

matrix. The relict feldspar phenocrysts are up to 1 mm in size and account for 5 to 20% of the rock. 

Relict amphibole (20 to 70%) was noted in two thin sections. The amphibole is pale green and has 

irregular feathery terminations. Epidote and carbonate also occur within the matrix. 

In one thin section of mylonitized tuff breccia obtained from the eastern sliver of metavolcanic 

rocks in the Seine River shear zone (Domain 3), the matrix to the fragments contained 20 to 30% 

relict amphibole, epidote group minerals, tourmaline, and strongly saussuritized feldspar in a well-

foliated, chloritic matrix. In a sheared mafic metavolcanic rock from near the Log Cabin prospect, 

cleavage surfaces are coated with tourmaline which, in thin section, appears as prisms up to 1.2 cm 

in length or as hexagonal and triangular sections less than 0.4 mm in diameter. 

Felsic Metavolcanic Rocks 
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Felsic metavolcanic rocks crop out in the western portion of Domain 1. Less voluminous amounts 

of felsic metavolcanic rocks occur as thin bands or slivers within: (1) mafic to intermediate 

metavolcanic rocks in the eastern parts of the Wabigoon Subprovince and Domain 1, (2) the northern 

part of Domain 4 and (3) the central and eastern slivers of Domain 3 in the Seine River shear zone. 

Isolated outcrops of felsic-looking material, interpreted to be felsic volcanic flow rocks were also 

noted in Seine-type metasedimentary rocks of Domain 2. A 1.5 m thick layer of pale-coloured, 

vesicular felsic rock was noted within the graded wacke of the Quetico Subprovince and could be of 

volcanic origin. 

Flow rocks 

Quartz porphyritic felsic rocks, interpreted by the author to be mainly felsic metavolcanic flow 

rocks, predominate in the western portion of Domain 1. Strongly schistose to mylonitic quartz and/or 

feldspar megacrystic rocks in the Seine River shear zone are separated by thin (< 1 m), linear zones 

of interflow tuff (?) and are interpreted to be felsic metavolcanic flow rocks. 

In outcrop, felsic metavolcanic rocks weather buff white and commonly have a pale-grey to 

white fresh surface (Plate 3). In the western portion of Domain 1, sericitized and carbonatized felsic 

metavolcanic rocks have a yellowish-white weathered surface. Typically, these altered rocks have a 

pale yellowish-brown fresh surface which is greasy to the touch. Flow rocks are fine-grained to 

aphanitic and commonly contain 1 to 5% quartz eyes (< 2 mm in size), rarely up to 10%, which 

have an ellipsoidal form. In the central part of Domain 1, unaltered whitish weathered-surface rocks 

have nearly black fresh surfaces and contain bluish quartz eyes (< 1 mm in size) in an aphanitic 

matrix. In Domain 3 within the Seine River shear zone, mylonitized whitish-weathered surface rocks 

contain feldspar and/or quartz eyes (< 1.5 mm) set in a fine-grained to aphanitic groundmass. The 
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weathering surface and the presence of quartz and feldspar eyes and thin layers of tuff (?) suggest 

that these rocks are felsic metavolcanic flow rocks. Exposed flow thickness exceeds 20 m. 

Pyroclastic rocks 

Few felsic pyroclastic metavolcanic rocks occur in the map area. They occur as thin (< 1 m 

thick) interflow layers of lapilli tuff between the flows. The fragments have a buff-white weathered 

surface in a greenish-white, sericitized matrix. 

Petrography of felsic metavolcanic rocks 

Microscopic investigation of six thin sections obtained from rocks of Domain 1 shows that the 

felsic metavolcanic flow rocks are composed of quartz (1 to 10%) and feldspar (1 to 5%) in an 

equigranular, microcrystalline matrix of sericite, carbonate (including ferroan carbonate) and 

untwinned feldspar (< 0.05 mm). Anhedral quartz ranges in size from 0.1 to 1.0 mm, rarely up to 2 

mm, whereas feldspar crystals are generally less than 0.5 mm and rarely up to 1.5 mm in size. 

Quartz eyes exhibit strained extinction and some contain a polygonal mosaic of subgrains. The quartz 

eyes, which may be wholly replaced by ferroan carbonate, are ovoidal in shape. Some quartz eyes 

are nearly rectangular in section and are characterized by straight and/or gently curving boundaries. 

Such boundaries of the quartz eyes are atypical of quartz grains in sedimentary rocks and indicate 

that these rocks are not strongly-strained feldspathic sandstones. Feldspar crystals are euhedral to 

slightly corroded and in some thin sections are weakly sericitzed. The feldspar crystals have simple 

Carlsbad twins and are mainly alkaline feldspar (sanidine?). Although the original texture of the rock 

matrix has been destroyed, the lack of broken crystals coupled with the regular shape of feldspar 

crystals and quartz eyes suggest that these rocks are not crystal tuffs. 

Strongly strained felsic metavolcanic rock from the central sliver of Domain 3 (Figure 3) 
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consists of equant feldspar grains averaging 0.8 mm in size that account for 20% of the rock. Many 

feldspar grains have internal microfractures and rough boundaries which indicates that they are relict 

grains, also called porphyroclasts. These feldspar porphyroclasts are set in a crudely laminated, fine

grained (< 0.5 mm) matrix of epidote, carbonate, untwinned feldspar and sericite. Quartz, observed 

in some of these rocks, was not seen in thin section. 

METAMORPHOSED MAFIC INTRUSIVE ROCKS 

Diorite, quartz-diorite, gabbro and quartz gabbro 

Gabbroic rocks generally form small lobate, or eastward-striking sheets within the metavolcanic 

rocks of Domains 1 and 4. These mafic rocks consist mainly of diorite to quartz diorite and more 

rarely gabbro. 

Gabbroid rocks are fine- to medium-grained (1 to 4 mm) and have an equigranular texture. The 

medium-grained varieties have a mottled-green weathered surface due to the presence of dark-green 

mafic minerals and saussuritized greenish-white feldspar. The more fine-grained gabbroic rocks 

have a uniform medium- to dark-green weathered surface. Typically, outcrops of these mafic 

intrusive rocks are homogeneous and form narrow ridges. Intrusive contacts are rarely visible and 

many mafic bodies have been inferred on the basis of texture, homogeneity, hardness, and the 

absence of primary volcanic features. One of the few intrusive relationships observed is from an 

outcrop near the abandoned town of Glenorchy (Figure 2). Here, thin (< 20 cm) sheets of fine

grained gabbro have intruded mafic volcanic rocks (Plate 4). Larger gabbroid intrusions typically 

have acted as quasi-rigid bodies during ductile deformation such that relict igneous textures are 

preserved between thin anastomosing ductile shear zones. 

Petrography of metamorphosed mafic intrusive rocks 
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A single, thin section from each of three separate, medium-grained gabbroid bodies in Domain 4 

was examined. The gabbroid rocks contain anhedral masses and columnar aggregates of pale-green 

clinoamphibole (0.5 to 3 mm) (45 to 50%) which are set in a very fine-grained matrix (0.02 to 0.5 

mm) consisting of epidote, carbonate, feldspar, biotite, opaque minerals and minor quartz. The 

saussuritized, medium-grained feldspar, readily apparent in hand specimen, is nearly 

indistinguishable from the matrix under the microscope. 

METASEDIMENTARY ROCKS 

Medium-grade Clastic Metasedimentary Rocks (Wabigoon-type) 

Bordering the southern side of the Hillyer Creek Dome is a band of medium-grade 

metasedimentary rocks that occupies 32 km^ of the map area. These rocks were originally grouped 

with Coutchiching metasedimentary rocks by Mclnnes (1899) and subsequently re-classified as 

biotite gneiss and schist of Keewatin (metavolcanic) derivation (Young 1960). On regional 

compilation maps, these rocks have been grouped as mainly metasedimentary rocks (Davies and 

Pryslak 1967) and as intercalated metasedimentary and metavolcanic rocks (Blackburn 1981). In the 

Calm Lake area, Fumerton (1985) mapped the eastward extension of these metasedimentary rocks 

and referred to them as the Calm Lake metasediments. In this report, these rocks are referred to as 

Wabigoon-type metasedimentary rocks and include those metasedimentary rocks north of the 

Quetico shear zone. 

Many of the supracrustal rocks of the Wabigoon Subprovince are poorly exposed. A new 

logging road south of the Little Turtle River, and recent logging operations have exposed many 

outcrops previously unseen by earlier workers. 

Wacke 
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The rocks are interpreted to be mainly feldspathic wacke as they normally contain 15 to 40% 

biotite, which in the absence of obvious alteration was assumed to represent the metamorphosed clay 

constituent of the original rock matrix. The rocks have a pale-brown, pale-grey or medium-brown 

weathered surface. Other than relict bedding, no unequivocal sedimentary structures were found. In 

many places, the rocks were simply classified as biotite- or gamet-biotite schists owing to either 

abundant biotite and/or high strain levels. In the former case, the rocks may have originally been 

more pelitic or else could be biotitized amphibolite. Hornblende, untwiimed staurolite, and andalusite 

were each noted as pophyroblasts at individual outcrops. Pale-pink to reddish coloured garnets, most 

less than 1 mm in size and rarely up to 4 mm in diameter, were noted in many outcrops and 

imparted a rough surface texture to the rocks. 

The development of thin melanosome seams bordering thicker leucosome segregations is a 

common feature in many outcrops although these local products of anatexis account for only a small 

proportion of the outcrop. In many respects, these rocks resemble the medium-grade 

metasedimentary rocks of the Quetico Subprovince, although correlation is unwarranted across two 

regional-scale shear zones. 

A contact metamorphic aureole up to 300 m wide borders the southern side of the Hillyer Creek 

Dome. Nearest the dome, garnet- and amphibole-rich rocks predominate and are interpreted to be 

mainly of sedimentary origin, although the presence of metavolcanic slivers within the 

metasedimentary rocks caimot be ruled out. Here, the rocks are composed of 40 to 60% garnet (Plate 

5), up to 4 cm in diameter, which may coallesce to form rare metre-long pods on horizontal outcrop 

surfaces. Several generations of garnet appear to be present, judging from the clarity of some garnets 

as compared to the corroded nature of others. Elsewhere in the aureole, compositional banding within 
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the rocks (Plate 6) is overgrown by garnets, but it is not clear whether this banding is sedimentary 

bedding or is due to tectonometamorphic differentiation. 

Petrography of Wabigoon-type feldspathic wacke and biotite schist 

A study of fourteen thin sections shows that the metasedimentary rocks consist of garnet (< 

5%), and biotite (20 to 40%) set in a fine-grained (0.04 to 0.3 mm) matrix composed of quartz and 

untwinned feldspar. Large relict porphyroblasts (0.5 to 5 mm) consist of mats of sericite and coarser 

plates of muscovite. Garnets (0.1 to 0.5 mm) are typically poikioblastic and commonly contain a core 

of inclusions surrounded by an inclusion-free mantle. Garnet poikioblasts are typically corroded and 

have partial rims of brown biotite and muscovite. Other garnets, noted in outcrop and in one thin 

section, are free of inclusions and show no signs of replacement. Brown biotite is the main mafic 

mineral and occurs as well-aligned, small laths (< 0.2 mm) which have ragged terminations. Black 

radiation haloes within the biotite grains indicate the presence of zircon. Accessory minerals include 

chlorite, tourmaline, and hornblende. 

Corroded staurolite was found mainly within the anhedral and prismatic sericitic masses. Within 

subcircular masses of sericite, cordierite was tentatively identified. Unaltered, prismatic staurolite was 

observed in several thin sections and is poikioblastic, containing trains of inclusions which mark the 

trace of schistosity. The matrix schistosity bends abruptly at the margins of the poikioblasts and 

continues through the staurolite crystals. The rotated segments of schistosity and the deflection of 

schistosity about some garnet and staurolite poikioblasts indicates deformation continued after peak 

metamorphism. Sericitic replacement of the poikioblasts has overgrown the matrix schistosity and 

probably postdates much of the rock deformation. Randomly-oriented chlorite porphyroblasts 

overgrow the schistosity, indicating retrograde metamorphism affected these rocks. 
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Some rocks near the southern margin of the Hillyer Creek Dome contain radiating amphibole 

(50-60%), garnet (25-35%) and biotite (5%). The radiating aggregates of this mineral are up to 4 

cm long measured in the plane of schistosity (Plate 7). In thin section, the radiating aggregates are 

seen to consist of long prismatic, though corroded, crystals of anthophyllite which extend across the 

width of the thin section. Garnet crystals consist of thin corroded bands of garnet within an 

interlocking array of quartz. Staurolite (10 to 15%) occurs as small corroded crystals within sericite 

(1%) and brown biotite (5%). Microscopic intergrowths of felsic mineral(s), too small to be 

identified with optical techniques, occur at the margins of both anthophyllite and staurolite. 

Anthophyllite, staurolite and garnet locally have sharp mutual contacts and may indicate a relict, 

equilibrium metamorphic assemblage (Winkler 1979). 

Conglomerate 

A few poorly exposed conglomerate beds were noted intercalated with the feldspathic wacke. 

Exposed thickness of the conglomerate beds is less than 2m and the extent of these units is 

unknown. The Wabigoon-type conglomerate is composed of well-rounded, granule- to pebble-sized 

clasts in a medium-grained, quartz-rich matrix. Wabigoon-type conglomerate is matrix supported 

and this and the brownish colour of the matrix serve to distinguish it from the clast-supported 

Seine-type conglomerates exposed south of the Quetico shear zone. 

Low- and Medium-grade Clastic Metasedimentary Rocks (Quetico-type) 

Sandstone, Siltstone and Mudstone 

South of the Seine River shear zone, a wacke-mudstone assemblage forms the bulk of the 

Quetico Subprovince. Feldspathic wacke either weathers pale greyish-brown or medium-brown. The 

wacke contains appreciable matrix material (20 to 35%), in addition to sand-sized grains of quartz 
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and feldspar. 

Near the southern margin of the Seine River shear zone, thin- to extremely thick-bedded (5 to 

500 cm) feldspathic wackes are graded and stratigraphically face northward. Thin- to medium-

bedded wackes commonly have an upper pelitic top and a more psammitic basal portion which 

delimit couplets of graded beds (Bouma Divisions A and E; Bouma 1962; Walker 1976). The bases 

of the wacke beds are commonly sharp and planar, except where disrupted by post-lithification faults 

(Plate 8). Cross-stratification was not noted in any of the metasedimentary rocks of the Quetico 

Subprovince and other unequivocal sedimentary structures such as load-features and rip-up clasts 

were hard to identify. Interlayered with the feldspathic wackes are thinly-bedded siltstone and 

mudstone. Buff-white or pale-grey weathered siltsone forms thin beds 0.5 to 4 cm thick interlayered 

with wacke and thin beds of grey-coloured mudstone. Siltstone beds commonly grade upward into 

mudstone. 

About 2 km south of the Seine River shear zone, the rocks have reached a medium-grade 

metamorphic facies wherein most sedimentary features have been obliterated. Further south, the 

quartzo-feldspathic rocks, interpreted to be mainly feldspathic wacke as in the north, contain pods of 

dioritic melanosome, and stringers of granitic leucosome, representing the first stages of anatexis and 

the migmatization process. Melanosome and granitic leucosome together account for less than 20% 

of the rock at individual outcrops. Compositional banding may be either relict bedding or the 

layering may be due to tectonometamorphic differentiation. The more phyllosilicate rich rocks 

normally contain pale pink garnet (< 1 mm) as well as staurolite. Porphyroblastic biotite may show 

inverse grain gradation in siltstone-mudstone couplets. 

Throughout much of the Quetico Subprovince, bedding and/or compositional banding dips 
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steeply, north or south, and strikes eastward. Southwest of Whalen Lake compositional banding 

strikes northwest and has shallow northeastward dips. 

Petrography of Quetico-type quartzo-feldspathic metasedimentary rocks 

Microscopic study of five thin sections obtained from metasedimentary rocks of the Quetico 

Subprovince in the southern part of the map area shows that the medium-grade facies rocks consist 

of mainly biotite (20 to 35%), and garnet (1 to 20%) set in a quartzo-feldspathic, granoblastic matrix 

(40 to 60%). The matrix grains average 0.2 to 0.4 mm in size whereas laths and plates of biotite are 

generally 0.3 to 1.0 mm in size and contain abundant zircons replete with pleochroic haloes. Garnet 

grains in the range 0.25 to 1 mm in size generally account for about 1% of the rock. The garnets 

may be clear and free of cracks or else replaced by biotite and chlorite. Large pinitized 

porphyroblasts (3 to 6 mm), tentatively identified in the field as andalusite (based on crystal form 

and lack of cruciform twinning) consist of sericitic cores rimmed by muscovite plates and laths. 

Accessory minerals include amphibole porphyroblasts, chlorite and tourmaline. The recrystallized 

matrix consists of polygonal quartz and zoned, twinned and untwinned feldspar. 

A thin section taken from a metasedimentary roof pendant in the Whalen Lake Stock contained 

reaction rims, up to 2 mm thick, of micrographically intergrown quartz and feldspar surrounding 

biotite, staurolite (0.4 to 0.6 mm) and gamet. Porphyroblastic garnet (2 to 6 mm) is partially replaced 

by brown biotite and is in contact with relict staurolite and andalusite, the latter of which is confined 

to the matrix. 

Interpretation of depositional environment 

The thick stratigraphic sequence (ignoring the thickening effects of deformation), sharp, planar 

bases of the thin- to medium-bedded, graded wackes and the absence of shallow-water sedimentary 
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structures are the earmarks of turbidites, deposited in deep water below storm wave base (cf. Tumer 

and Walker 1973; Walker 1981). 

Low-grade Argillaceous, Arenaceous and Rudaceous 
Clastic Metasedimentary Rocks (Seine-type) 

In map view, a lobate central domain of metasedimentary rocks ( Domain 2) rests 

unconformably upon a narrow belt of metavolcanic rocks in the north (Domain 1) and to the south is 

bordered by metasedimentary rocks of the Quetico Subprovince and the Seine River shear zone. This 

domain consists of metasedimentary rocks, historically known as the Seine "Series" (Lawson 1913), 

which are thought to have been deposited in a shallow pull-apart basin between major wrench faults 

(Poulsen 1984b; Davis et al. 1989). Seine-type metasedimentary rocks extend from south of Mine 

Centre, 40 km eastward, just east of the map area. In the Calm Lake area, conglomerate resembling 

those of Seine-type occur as isolated outcrops, both in fault-bounded blocks, and adjacent to the 

Quetico Fault (Fumerton 1985). East of Lake Nipigon and along the southern margin of the 

Wabigoon Subprovince, conglomerate of the Windigokan Group resembles Seine-type conglomerate 

(Pettijohn 1943). The present geographic locations of Seine-type and Windigokan conglomerate 

facies rocks at the interface between the Wabigoon and Quetico subprovinces need not imply their 

facies equivalence as these rocks may have been deposited in a structural zone between the 

subprovinces; thus their depositional histories could be dissimilar (Poulsen 1986). 

Four clastic facies are present in the Seine assemblage, namely conglomerate, pebbly sandstone, 

sandstone, and siltstone (Wood 1976). Crudely banded, wacke-hosted ironstone and laminated 

ironstone within siltstone are also present. In outcrop, the conglomerate and sandstone are 

intercalated on a scale of 20 cm to several metres. The strong strain of these rocks indicates that the 

current bed thicknesses do not represent original stratigraphic dimensions. In the Calm Lake area, the 
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conglomerate and sandstone are intercalated on a scale ranging up to 200 m (Fumerton 1985) . 

The Wild Potato Lake shear zone (WPLSZ), a narrow eastward-striking structure, bisects the 

map pattern of Seine-type deposits of Domain 2. Distinctive feldspar porphyry sheets are common to 

Seine-type rocks either side of the WPLSZ (see also Wood et al. 1980), but the actual stratigraphic 

relation between rocks to the north and south of this shear zone is uncertain. The bisected map-

pattern of Seine-type deposits are treated as separate subdomains, called the Wild Potato and Seine 

River domains by Poulsen (1984b) and annotated as Subdomain 2a and 2b, respectively (Figure 3). 

Similarly, the three metavolcanic slivers of Domain 3 could be treated as separate domains or 

subdomains. For purposes of rock description and to avoid duplication, the rocks of the Wild Potato 

and Seine River subdomains are described together. The metavolcanic slivers in the Seine River 

shear zone are collectively refered to as Domain 3. 

Conglomerate 

The conglomerates are poorly sorted, polymictic, and clast supported. Clast size ranges from 

granule to boulder size, although many outcrops have clasts which range from granule to pebble 

size^ The largest rigid clasts are up to 2 m in horizontal section and no systematic regional variation 

in clast size or composition was noted in the course of mapping. The clast population is composed 

mainly of volcanic detritus and includes both mafic and felsic metavolcanic rocks. The volume of 

plutonic rock clasts rarely exceeds 10 to 20% (cf. Wood 1980) and metasedimentary clasts arc hard 

to identify. The plutonic rock clasts are commonly unfoliated and many are fractured (Figure 5). 

^ In the course of geological mapping, the field party attempted to systematically map any changes in 
clast size and composition of the conglomerate. The average clast size as determined from the more rigid rock 
clasts was recorded at individual sites using the Wentworth particle size scale. Owing to essentially two-
dimensional outcrops, the measurements ignore the size of the particle in the vertical dimension. In many places, 
particularly in high strain zones, rigid clasts have fractured and our estimates of clast size caimot be used to 
infer lateral, nor vertical facies variations. 
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Gneissic migmatitic material, well-foliated tonalite of the Hillyer Creek Dome as well as the 

distinctive looking diorite of the Bennett Creek Stock were not identified in the clast population, 

indicating that the source of the conglomerate was either outside the map area or was from rocks at a 

different erosion level in the Wabigoon Subprovince proper. 

The matrix to the clasts has a variable composition. Near the inferred unconformity along the 

northern margin of the conglomerates (discussed below), the matrix has a buff-white weathered 

surface and is fine-grained to aphanitic and resembles the adjacent felsic metavolcanic rocks to the 

north. Elsewhere in the wedge of supracrustal rocks, the matrix of the conglomerate is either 

arenaceous and composed of medium- to coarse-grained quartzo-feldspathic sand or the matrix 

consists of mainly green chlorite which lacks copious amounts of quartz and feldspar grains. On the 

weathered surface the arenaceous matrix is a grey or greyish-brown colour and resembles some of 

the intercalated sandstone. The chloritic matrix of some conglomerate is a greenish-grey or green 

colour. 

The matrix is not always disceraable because of high strain levels within many outcrops. The 

chloritic matrices of some conglomerate or the highly elongate mafic metavolcanic clasts moulded 

about more rigid clasts may have lead Young (1960) to believe the rocks were tuff-breccia that 

incorporated some granitic boulders during deposition. 

No fine-grained partings were observed in the conglomerates and without the presence of 

interbedded sandstone marker layers (Plate 9), bedding was not seen in most conglomerate outcrops. 

Rigid clasts are generally aligned anticlockwise of the bulk schistosity trace (as marked by the long 

axes of deformable clasts and any observable matrix foliation) (Plate 9). No original sedimentary 

imbrication of clasts remains in the conglomerates. Strain analyses (Hsu 1971) suggest that some 
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conglomerates may have possessed a crude sedimentary fabric. 

Unconformity 

The northern boundary of Domain 2 is inferred by the author to be an unconformity. This 

inference is based on the presence of Seine-type conglomerate having a matrix consisting of felsic 

volcanic material. Typically, the matrix of Seine-type conglomerate consists of sand-sized particles 

of quartz and feldspar in a chloritic or fine-sand matrix. However, in several outcrops at the northern 

limit of Seine-type conglomerate, the rock matrix is buff-white, very fine-grained and contains 

mainly felsic metavolcanic pebbles and cobbles over an interval of about 30 m in map view. No 

contact was observed with the adjacent felsic metavolcanic rocks to the north, and southwards the 

matrix becomes that typical of Seine-type conglomerate elsewhere in the wedge of supracrustal 

rocks. 

The truncation of a regional fold in the metavolcanic rocks of Domain 1 also supports an 

unconformity at the northern boundary of Domain 2. 

Sandstone and mudstone 

Thinly- to very thickly-bedded sandstone occur interbedded with the conglomerate. In some 

areas the local stratigraphy lacks the conglomerate facies and is entirely comprised of sandstone. 

Much of the sandstone contains abundant felsic to intermediate metavolcanic clasts and could easily 

be mistaken for felsic lapilli-tuff (see Gallo 1987, 1988). Observations of bedding thickness are 

restricted to a few well-cleared outcrops in which thickly- to extremely thickly-bedded sandstone 

lacks internal sedimentary structures. Low-angle cross-stratification with tabular set thickness of 10 

to 30 cm were observed in some thin- to medium-bedded sandstone exposed along the Seine River. 

Asymptotic foresets were rarely observed, probably a feature of the high strain in these rocks. 
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Trough cross-stratification was well developed in an outcrop just east of the Seine River bridge, and 

to the west of the map area (Poulsen 1984b), but otherwise this sedimentary feature was rarely seen 

in rocks of the map area. Just east of the Seine River bridge, the sandstone is interbedded with thin-

to medium-bedded pebble conglomerate (Plate 10). Graded bedding was not observed in any of the 

Seine-type metasedimentary rocks (cf. Hsu 1971) which helped to distinguish them from the 

feldspathic wacke of the Quetico Subprovince within the Seine River shear zone. 

Solitary layers of sandstone may occur within the coarse conglomerates. Sandstone layers 8 to 

60 cm thick are discontinuous on the scale of a few metres to tens of metres and layer terminations 

are commonly wispy (Plate 9). Layers of granule to pebble conglomerate may be found within the 

sandstone, but it is not clear whether this feature and the lenticular layering are partly primary and 

subsequently modified by shear or are wholly produced by shear. 

The sandstone facies is classed mainly as feldspathic arenites, including arkose and lithic arkose, 

and feldspathic wacke (Figure 4). Quartz content in these sandstones rarely reaches 50% and is 

commonly 10 to 40%. 

Mudstone occurs in several localities in Domain 2. South of Wild Potato Lake thickly-laminated 

to thinly-bedded mudstone and siltstone are associated with magnetite ironstone. On Trans-Canada 

Highway 11, just east of the Seine River bridge, medium- to thick-bedded pebble conglomerate is 

interbedded with mudstone. Here, the mudstone has a well-developed slaty cleavage, is black on the 

fresh surface and has a medium-black weathered surface (Plate 11). Some isolated pebbles occur 

within the mudstone. 

Petrography of Seine-type sandstone 

Six oriented thin sections of mylonitic sandstone from the Seine River shear zone and three 
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others from smaller shear zones were studied for microstnictural kinematic indicators in order to 

confirm the presence of protomylonitic^ to ultramylonitic rocks in fine-grained Seine-type 

metasedimentary rocks. The resuUs of the microstnictural study will be expanded on in a later 

section. One of the thin sections was obtained from rock originally mapped as felsic lapilli tuff 

(Gallo 1987, 1988). 

Sandstone from the Seine River shear zone contains porphyroclasts of plagioclase feldspar, 

quartz, and perthitic feldspar in a matrix consisting predominately of sericite. The sericite has a 

diablastic texture in which the sericite laths are interpenetrated and strongly aligned. An 

inequigranular array of very fine-grained (< 0.1 mm) quartz and untwinned feldspar and small 

amounts of chlorite is also present in the matrix to the porphyroclasts. The porphyroclasts are 

generally less than 0.8 mm in size and total between 5 to 35% of the rock. Therefore many of the 

thin section observations confirm field observations identifying mylonitic to ultramylonitic sandstones 

(Figure 6; Sibson 1977). Quartz porphyroclasts may have a mortar texture in which small 

recrystallized grains occur at the margins of larger, central quartz grains. Many porphyroclasts have 

pressure shadows filled with quartz and/or carbonate. Thin laminations, less than 0.2 mm thick, are 

present and are hard to discern from the matrix. The laminations commonly extend across the width 

of the thin section and consist of cryptocrystalline grains beyond the resolution of the microscope. 

The laminations may be strongly stretched clasts whose sectional length-width ratios approach 50. 

Fine-brown phyllosilicates, corroded epidote crystals, tourmaline and opaque minerals were also 

noted in the thin sections. 

^ In a protomylonite, the rock retains much of its original constituents, although the grains are flattened 
and stretched. In a mylonite, the rock has 10-90% matrix and the remainder of the rock consists of highly elongate 
relict minerals and broken rigid grains, called porphyroclasts. Ultramylonites have few porphryoclasts (<10%) and 
consist of an aphanitic matrix, the product of extensive dynamic recrystallization (see Sibson 1977). 
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In thin sections of sandstone obtained from the smaller deformations zones, the proportion and 

size of porphyroclasts is larger; thus these rocks are also classed as protomylonites. 

A large cleared outcrop south of the Seine River and east of Partridge Crop Lake contains thick-

to extremely thick-bedded, clast-rich beds along with one wacke bed. The clast-rich beds contain 

30 to 35% pebble-sized fragments. Microscopic examination of this clast-rich rock, originally 

mapped as felsic lapilli tuff (Gallo 1987, 1988), shows it to be similar to other mylonitic sandstones 

studied except that it contains more felsic fragments. The original rock matrix and texture have been 

destroyed, but the author considers the rock to be mylonitized lithic sandstone in keeping with cross-

stratified lithic sandstones elsewhere. Other strongly-strained felsic metavolcanic rocks in the Seine 

succession may have been similarly misclassified. 

Interpretation of depositional environment of Seine-type metasedimentary rocks 

As noted by Turner and Walker (1973), sandstone-conglomerate sequences occur only in a 

limited number of modem environments. The lack of a detailed sedimentological analysis coupled 

with the tectonic shuffling of lithotectonic domains and strong strain in virtually all Seine-type rocks 

in the map area precludes practical use of regional variations in clast size in deducing the paleo-

environment of deposition. Subdivision of the depositional environment must therefore be 

considered speculative. 

The fact that sandstones interbedded with conglomerates have cross-stratification with sets 

thicker than 10 to 15 cm (ignoring the effects of strain) rules out a deep aquabasin environment of 

deposition (Turner and Walker 1973) as does the absence of an associated thick turbidite sequence. 

Having ruled out a deep aquabasin environment of deposition, the deposits can be broadly classified 

as Continental Association, encompassing all facies deposited at the shoreline or inland (cf. Turner 
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and Walker 1973). 

Ignoring the effects of fold thickening, the thick sequence of interbedded sandstone and 

conglomerate is atypical of a beach environment (Turner and Walker 1973). The presence of a high 

proportion of incompetent, mafic metavolcanic clasts which are incapable of withstanding constant 

abrasion in a high-energy environment also rules out a beach environment of deposition. 

In the Mine Centre area, Wood (1980) opted for a combined alluvial fan - braided fluvial model 

to explain the rock succession. In this model, the siltstones/mudstones, any graded sandstones (Hsu 

1971) and chemical metasedimentary rocks are envisioned as having formed in a low-energy, 

lacustrine setting on the fan. 

Chemical and associated Clastic Metasedimentary Rocks in the Map Area 

Chemical metasedimentary rocks account for only a small part of the metasedimentary 

assemblage in the map area. Ironstone occurs in (1) magnetite-rich pelitic bands (0.5 cm to 1.3 m 

thick) or as disseminated grains of magnetite within medium-grade feldspathic wacke of the 

Wabigoon Subprovince, and (2) as magnetite-rich pelitic beds within siltstone/mudstone, and as 

disseminated grains in feldspathic wacke of Seine-type rocks. Chert was noted near the town of 

Glenorchy in Domain 1 and in the northern portion of the Quetico Subprovince. 

Ironstone of the Wabigoon Subprovince 

In the medium-grade feldspathic wacke of the Wabigoon Subprovince, layers of mainly black 

magnetite are up to 1.3 m thick, although most of the magnetite layers are 1 to 20 cm thick. 

Radiating masses of fibrous amphibole, tentatively identified as grunerite, were noted in some hand 

specimens. The magnetite-bearing horizons are isoclinally folded. Adjacent, feldspathic wacke beds 

contain up to 15% disseminated, fine-grained (< 0.3 mm) anhedra and euhedra of magnetite. 
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Petrography of wacke-hosted ironstone of the Wabigoon Subprovince 

Magnetite (10 to 20%) and brown biotite (20%) are the main mafic minerals and green chlorite 

(10%) and green hornblende (1 to 3%) are also present. An unidentifed amphibole (15%), having 

columnar and rarely tabular habit, is also present in the wacke. The amphibole has strong 

pleochroism, having axial colours ranging from pale-green to vivid blue-green. The quartzo

feldspathic matrix has a granobalstic texture and a grain size in the range 0.02 to 0.4 mm in size. 

Magnetite grains occur as anhedra or as octahedrons each less than 0.3 mm in size dispersed 

throughout the matrix. 

Ironstone of Domain 2 

In Seine-type rocks of Domain 2, thin magnetite-rich laminae (< 1 cm) of pelitic material occur 

within thickly-laminated to very thinly-bedded siltstone/mudstone beds near the Seine River Village 

and within thickly-bedded sandstone in the Seine River shear zone. Intimately associated with these 

magnetite-bearing mudstones on Wild Potato Lake and the Seine River is a wacke-hosted ironstone 

in which disseminated magnetite grains (15 to 25%) are clearly visible. 

Petrography of wacke-hosted ironstone of Domain 2 

As seen in thin section, the wacke-hosted ironstone of the Wabigoon Subprovince resembles that 

on Wild Potato Lake, except for differences associated with the higher metamorphic grade. The low-

grade, wacke-hosted ironstone on Wild Potato Lake (Domain 2) consists of magnetite (15%), biotite 

(15%), and chlorite (25%) set in an inequigranular, very fine-grained (< 0.25 mm) quartzo

feldspathic matrix (40-50%). The magnetite occurs as small anhedra or as octahedrons, each less 

than 0.04 mm in size. Brown biotite occurs both as small laths with ragged terminations and as 

equant, anhedral poikioblasts, up to 1 mm in size, which enclose numerous magnetite grains. A 
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crude, microscale layering is evident in the thin sections and is marked by a dramatic increase in 

chlorite (50-60%) and a modest increase in magnetite (20%). The boundaries of this microscale 

layering are gradational. 

CheH 

Gold mineralization is known to occur in chert horizons in the Mine Centre area (Gallo 1988). 

In the map area, chert was noted intercalated with mafic metavolcanic rocks of Domain 1 near 

Glenorchy and within metasedimentary rocks of the Quetico Subprovince. In both the mafic 

metavolcanic rocks near Glenorchy and in the feldspathic wacke of the Quetico Subprovince, the 

chert is thickly laminated to very thinly bedded. Typically, the beds alternate from a bright white to 

a pale grey and, in some cases, almost black colour. Sugary-textured white quartz veins are also 

present at both localities. Along the Camp Creek road in the Quetico Subprovince (Figure 2), the 

cherty horizon is exposed discontinuously over a strike length of nearly 400 m and is 1 to 3 m thick. 

Near Glenorchy, two cherty horizons were noted, each of which is less than 4 m thick and is 

exposed over strike lengths of only a few metres. 

GRANITIC MIGMATITIC ROCKS 

Migmatitic rocks of the Wabigoon Subprovince underlie 25 km^ in the northwestern part of the 

map area. North of the map area, domal structures are apparent on aerial photographs and on 

regional compilation maps (Wood et al. 1980; Blackburn 1981). In the map area, the migmatitic 

rocks may be unfoliated to strongly foliated or even gneissic and rock composition is highly variable 

(Table 1) in closely spaced outcrops and even within individual outcrops. Individual geologic bodies 

within the migmatite terrane could not be identified at the map scale due to the highly heterolithic 

nature of the rocks and the absence of distinctive strain patterns. Amphibolitized mafic enclaves 
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which constitute only a small proportion of the rock mass are present as centimetre- to metre-scale 

bands which may be boundinaged or folded. 

A band of gamet-anthophyllite rich rocks in the northern migmatites is on strike with, and 

resembles, rocks at the southern border of the Hillyer Creek Dome and could conceivably mark the 

dome's westward continuation. The rock relationships are complicated by intrusive granitic rocks of 

the Little Turtle River Stock, some of which are similar to unfoliated rocks of parts of the migmatitic 

terrane. The western terminus of the Hillyer Creek Dome was drawn at the limit of recognizable 

remnants of well-foliated medium-grained tonalite to granodiorite. Any associated migmatitic border 

phase (autometasomatism?) was excluded. 

The westward extension of these migmatitic rocks in the Mine Centre area was mapped by 

Wood et al. (1980) who are of the opinion that they represent a metavolcanic belt which has been 

thoroughly reworked by granitic intrusions and metamorphism. Large recognizable mafic and 

ultramafic metavolcanic remnants, present in the west, are not apparent in the present map area. 

METAMORPHOSED PRETECTONIC FELSIC PLUTONIC ROCKS 

Hillyer Creek Dome 

The Hillyer Creek Dome (HCD; Schwerdtner et al. 1979) is a leucocratic, tonalitic to 

granodioritic body whose southern lobe occupies 23 km^ in the northern part of the map area (Figure 

2). Here, the rocks are well-foliated, and were originally mapped as intrusive orthogneiss (Young 

1960). The schistosity dips steeply southward and strikes subparallel to the trace of the boundary. 

Fumerton and Bumgamer (1981) mapped the eastward extension of the Hillyer Creek Dome in 

the Calm Lake area and noted a systematic compositional zonation from granitic to granodioritic 

rocks in its core to more tonalitic to quartz dioritic rocks near its margins. No such zonation was 



39 

noted in the course of the present study.' 

Rocks comprising the dome are medium-grained (1 to 5 mm) and consist of anhedrai, 

inequigranular quartz and plagioclase feldspar crystals set in a leucocratic quartzo-feldspathic matrix 

(1 to 3 mm). Individual outcrops are generally homogeneous and have either a greyish-pink or buff-

white weathered surface. Lx)cally, equant pinkish-coloured megacrysts of alkali feldpsar, up to 1 cm 

in size, are present. Homogeneous outcrops are typical in the eastern portion of the Hillyer Creek 

Dome. In the west, the Hillyer Creek Dome has been intruded by irregular bodies of late- to post-

tectonic granitic rocks. These late intrusions have effectively obscured the western boundary of the 

dome and its contact with granitic migmatites. Crosscutting relationships indicate that several 

generations of granitic dikes are present. The western boundary of the dome was therefore drawn 

based on recognizable remnants of medium-grained, well-foliated biotite tonalite and texturally 

similar granodiorite. 

A contact metamorphic aureole up to 300 m wide borders the southern side of the Hillyer Creek 

Dome and some tonalitic dikes intrude the supracrustal rocks, both of which are evidence of the 

intrusive nature of the dome. 

Petrography of rocks of the Hillyer Creek Dome 

The rocks of the Hillyer Creek Dome contain quartz (20 to 30%), plagioclase (55 to 70%), and 

potassium feldspar (2 to 15%). Biotite (< 5%) constitutes the most conspicuous mafic mineral. 

' Petrographic descriptions of migmatitic and plutonic rocks is based on a Hmited number of thin 
sections augmented by point counts of corresponding, stained rock slabs. The rock slabs were first etched in 
hydrofluoric acid for 15 seconds, washed and then immersed in a sodium cobaltinitrate solution (50 grams per 
100 ml of distilled water) for one minute. The staining solution turns potash feldspar (microcline/orthoclase) 
yellow and leaves plagioclase unstained. Visual estimates of modal percentages from thin sections were 
confirmed by point counts of stained slabs. Plagioclase compositions were determined from the extinction angle 
of either albite twins or combined albite-carlsbad twins in grains of appropriate orientation (Kerr 1977). 
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Accessory minerals include muscovite (< 2%), corroded crystals and/or granular masses of epidote (< 

1%), and micrographic intergrowths (< 1%) of quartz and feldspar. Plagioclase (Anja to Anjg) crystals 

are anhedral and have irregular boundaries. Thin polysynthetic twins within the plagioclase crystals 

contain granular epidote and sericite and are the locus of incipient saussuritization of the plagioclase 

grains. At more advanced stages of saussuritization, sericite filled the cleavage planes and corroded 

crystals and granular masses of epidote nearly obscure the polysynthetic twiiming. Strained extinction 

and planar deformation bands are common within many of the quartz grains. Other quartz grains lack 

these strain features due to recovery and recrystallization processes. Re-entrant boundaries 

characterized by lobes of strain-free quartz grains encroach upon strained quartz grains indicating 

that the boundaries of the quartz grains were mobile during metamorphism. Nucleation of small new 

grains, as typically seen along the boundaries of deformation bands, was not observed in any of the 

samples examined in thin section. Quadrille-structured microcline (Kerr 1977, p305), having 

twinning in two directions, forms small csystals (< 0.8 mm) and along with micrographic 

intergrowths of quartz and feldspar constitute an intersertal-type of texture. Thin laths of randomly 

oriented biotite (< 1 mm in long dimension) have ragged terminations and occur at the margins of 

quartz and feldspar grains. Corroded epidote grains are spatially associated with aggregates of thin 

biotite laths. Individual laths of muscovite are less than 1 mm in long dimension and occur in 

bundles or sheaths. 

METAMORPHOSED MAFIC TO FELSIC PLUTONIC ROCKS 

Bennett Creek Stock and related rocks 

North and west of Beimett Lake are three bodies of gabbroid rocks (the two larger bodies are 

shown in Figure 2), the largest of which is the Bennett Creek Stock. The Bennett Creek Stock (4 
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km )̂ consists mainly of medium- to coarsed-grained (3 to 13 mm) diorite and quartz diorite and 

lesser amounts of gabbro and quartz gabbro. Amphibolitized metavolcanic rocks [hornblende 

microdiorite of Young (I960)] dominate the eastern side of the stock. The amphibolitized 

metavolcanic rocks generally lack primary features although pillow structures and fragments were 

noted in some outcrops. The two small stocks north of Bennett Lake consist of medium-grained 

diorite similar to that in the Bennett Creek Stock. 

The rocks of the Bennett Creek Stock are generally unfoliated to weakly foliated in its core and 

modestly strained, locally gneissic on its margins. In outcrop, the mainly dioritic rocks have an 

irregular weathered surface and a 'salt and pepper' texture characterized by greenish-black amphibole 

(2 to 5 mm) and anhedral, greenish-white and/or whitish feldspar grains (5 to 11 mm) (40 to 60%). 

Petrography of rocks of the Bennett Creek Stock 

As seen in thin sections, unfoliated dioritic rocks are observed to contain one or two 

generation(s) of amphibole (total 30 to 60%; 0.5 to 5 mm), plagioclase (30 to 70%; 0.5 to 13 mm), 

biotite (< 5%) and quartz (< 5%). Accessory minerals include quadrille-structured microcline, a 

radioactive mineral, possibly monazite, and opaque minerals. In addition, sericite, epidote, and 

chlorite have replaced feldspar whereas biotite and chlorite have replaced amphibole. In some thin 

sections these replacement minerals account for 70% of the rock. 

The plagioclase (AJIJ^ to An54) is variably saussuritized and, in some thin sections, the plagioclase 

is barely recognizable consisting of a mat of sericite and granular to euhedral epidote. In other thin 

sections, the plagioclase is not extensively altered. 

Green hornblende and another amphibole having pleochroic scheme pale green, medium green to 

dark blue-green are the main mafic mineral constituents of the rock. The blue-green amphibole 
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commonly contains cores of regularly arranged opaque minerals, possibly relict pyroxene. Anhedral 

monazite grains with irregular fractures replete with pleochroic haloes occur within hornblende and 

biotite. 

Epidote occurs as rims about an unidentified opaque mineral in several of the thin sections. 

Correlation 

The Bennett Creek Stock may be correlative with the McPherson Lake Stock (Fumerton and 

Bumgamer 1981; Fumerton 1985), judging from rock descriptions of that stock. 

METAMORPHOSED SYN- TO POST-TECTONIC 
MAFIC TO FELSIC PLUTONIC ROCKS 

Whalen and Day lakes stocks 

Two small potassic stocks intrude metasedimentary rocks of the Quetico Subprovince. The Day 

Lake Stock (< 1 km )̂ and the Whalen Lake Stock (northern portion exposed over < 4 km^ in the map 

area) are highly heterogeneous and consist mainly of diorite, monzonite and syenite. Locally, quartz-

rich phases such as tonalite, quartz diorite, quartz syenite, quartz monzonite and quartz monzodiorite 

are present. Medium-grained (1 to 3 mm) tonalite and/or quartz diorite were noted on the margin of 

the Whalen Lake Stock. Elsewhere the stocks are generally medium- to coarse-grained (3 to 10 

mm) and are more potassic in composition. The heterogeneous composition of the rocks comprising 

the core of the Whalen Lake Stock was confirmed from point counts (Figure 7) or visual estimates of 

stained rock slabs. Rock classifications from point counts of quartz-poor rocks plot from diorite to 

syenite in the QAP ternary diagram (Figure 7) (Streckeisen 1976). A single rock from the Day Lake 

Stock was stained and visual estimates indicate a syenitic composition. 

Both the Whalen Lake and Day Lake stocks carry abundant xenoliths of foliated 
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metasedimentary rocks (Plate 12). The abundant xenoliths, both at the margins of the stocks and in 

their cores imply that the intrusions are unroofed near their upper contact surfaces. 

East of Day Lake, a syenite dike is weakly foliated, whereas the main parts of the Day and 

Whalen lakes stocks are virtually unstrained. This observation and the xenoliths of foliated 

metasedimentary rocks indicates that the stocks are either post-tectonic or that the stocks were nearly 

rigid during ductile deformation of the enclosing metasedimentary rocks. 

Petrography of rocks of the Whalen and Day lakes stocks 

In most of the more potassic-rich rocks of the Whalen Lake Stock, the potassium feldspar (0 to 

60%) is quadrille-structured microcline and more rarely perthite. Plagioclase grains, which constitute 

10 to 60% of the rock, rarely show well-developed polysynthetic twinning and so their composition 

could not be determined by optical methods. The twin planes are faint and do not traverse the entire 

grain. Aegirine-augite is prominent in some of the more potassic phases of the Whalen Lake Stock 

and accounts for 5 to 50% of the rock. Accessory minerals include sphene, hornblende, biotite, 

quartz, zircon, apatite and carbonate. Epidote forms a rim about some opaque minerals. In one thin 

section, obtained from a rock near the inferred margin of the Whalen Lake Stock, tabular prismatic 

and six-sided crystals of apatite, 0.5 to 1.0 mm in size, make up neariy 2% of the rock. Except in 

rocks on the margins of the Whalen Lake Stock, quartz is only a minor constituent of the stock. 

Strain shadows were present in some quartz grains, but conspicuous recrystallization features were 

not evident. 

Some dioritic rocks show evidence of metamorphism whereas younger phases lack 

recrystallization features and preserve primary igneous textures. Although few crosscutting 

relationships are apparent in outcrop, the foregoing observations suggest that the stocks are composed 
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of discrete magmatic pulses emplaced during the waning stage of metamorphism. 

The syenite sample from the Day Lake Stock contained quadrille-structured microcline as well 

as perthite, the combined potassium feldspar content totalled nearly 70%. Medium- to coarse

grained (3 to 6 mm) potassium feldspar is surrounded by small quartz and feldspar grains, a feature 

similar to mortar texture. Small plagioclase grains lack polysynthetic twinning. Quartz content is less 

than 5% and anhedral grains of apatite less than 0.2 mm in size are also present. Riebeckite, a 

sodium-bearing amphibole, accounts for 2% of the rock and is replaced, in part, by brown biotite. 

Little Turtle River Stock 

In the westem portion of the map area in the Wabigoon Subprovince, the extent of the poorly 

exposed Little Turtle River Stock (5.6 km )̂ has been inferred from geophysical maps (OGS 1980) as 

well as field observations. The stock consists of virtually unfoliated leucocratic granite to 

granodiorite. The equigranular texture, isotropic fabric and pink colour of these rocks distinguishes 

them from most other intrusive rocks in the map area. Rarely were large outcrops of the Little Turtle 

River Stock exposed. In most cases, rocks of the Little Turtle River Stock are found as dikes and 

irregular bodies which have intruded granitic migmatites and the westem part of the Hillyer Creek 

Dome (Figure 2). The intrusion of the Little Turtle River Stock has effectively obscured the westem 

boundary of the Hillyer Creek Dome and its contact with the granitic migmatites. 

Petrography of rocks of the Little Turtle River Stock 

The granitic rocks are medium-grained (1 to 3 mm) and consist of an equigranular array of 

quartz (25 to 30%), plagioclase (20 to 45%), and potassium feldspar (20 to 30%). Accessory 

minerals include either biotite or muscovite (< 5%), epidote, and chlorite. Micrographic intergrowths 

of quartz and feldspar are conspicuous and account for less than 1% of the rock. 
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The plagioclase is commonly untwinned. The low extinction angle on albite twins indicates that 

the plagioclase feldspar is oligoclase. Plagioclase grains contain abundant minute crystals, of epidote 

group minerals, representing the incipient stages of saussuritization. Potassium feldspar is unaltered 

and has the distinctive quadrille structure of microcline. Quartz grains have strained extinction, and 

lack any evidence of recrystallization. 

METAMORPHOSED INTERMEDIATE TO FELSIC 
HYPABYSSAL I>rrRUSIVE ROCKS 

Feldspar porphyritic bodies occur in the supracrustal rocks of the Wabigoon Subprovince and in 

rocks of Seine-type. Quartz- and quartz-feldspar porphyries crop out as isolated outcrops in the 

supracrustal rocks of the Wabigoon Subprovince. All porphyry bodies are strained. Contact 

relationships were not observed amongst the porphyry bodies and porphyries were not observed 

intruding the plutonic rocks. Therefore, the porphyries were treated as a group whose position in the 

geologic history is poorly known. 

Quartz- and quartz-feldspar porphyries 

The terms quartz- and quartz-feldspar porphyry are used to describe rocks having a buff-white 

weathered surface and containing 5 to 15% oval quartz eyes (0.2 to 2 cm) and/or 5 to 20% feldspar 

crystals (2 to 5mm) set in a sugary, recrystallized matrix. Both porphyry types occur as small linear 

to lobate bodies in both metavolcanic and metasedimentary rocks of the Wabigoon Subprovince. 

Contacts with other rocks were rarely seen and their classification as intrusive rocks is uncertain. 

Petrography of quartz porphyry 

The quartz porphyry studied microscopically consists mainly of 0.4 to 2 mm suboval, circular 

and oblong quartz eyes (10%) in a very fine-grained, equigranular matrix of sericite (< 10%), quartz, 

feldspar, biotite and microcline. These rocks were mapped as crystal tuffs by Fumerton (1985), but 
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the smooth, regular boundaries of the quartz eyes seem atypical of crystal tuffs. 

Feldspar porphyry of the Wabigoon Subprovince 

In the Wabigoon Subprovince, the feldspar porphyries are short linear bodies. Here, the feldspar 

porphyries have a buff white to pale pink weathered surface and contain anhedral to subhedral 

feldspar grains up to 4 mm in diameter. At least one of these feldspar porphyritic rocks was observed 

to crosscut bedding, proving its intrusive nature. 

Feldspar porphyry sheets of Domain 2 

Extensive sheets of feldspar porphyry have minimum thicknesses of 20 m and strike east-

northeastward subparallel to schistosity. The feldspar porphyritic rocks contain subhedral to euhedral 

feldspar crystals (2 to 13 mm) which account for 40 to 70% of the rock. The phenocrysts weather in 

positive relief and impart a rough surface texture to the outcrop. Typically, the rock weathers pale 

greyish-white to a dark grey colour. The fresh surface is a medium grey colour. This rock may be 

the porphyrite unit of Tanton (1936), but does not fit the granite porphyry description offered by 

Hawley (1930). 

In weakly strained porphyritic rocks, the randomly oriented, euhedral phenocrysts are unfractured 

which suggests that the rock is not a tuff in contrast to Gallo (1987, 1988). The linear outcrop 

pattern and preservation of euhedral crystal shapes indicates that the feldspar porphyries are intrusive 

sheets. 

A thin whitish-coloured (<lm) sheet of feldspar porphyry occurs in a roadside outcrop just north 

of the Seine River Village. This thin sheet of feldspar porphyry contains less than 10% feldspar 

phenocrysts, different from the thick sheets of feldspar porphyry. The phenocrysts of this small sheet 

are equant and are up to 5 mm in size. The geochemical data indicate that this thin sheet is 
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chemically similar to the thick sheets of feldspar porphyry (Figures 8a and 8b). Locally, this thin 

sheet of feldspar porphyry crosscuts bedding within ironstone. In Seine-type conglomerate, feldspar 

megacrystic clasts (Plate 13) resemble the material of the large porphyry sheets. If this correlation is 

correct, then several ages of feldspar porphyritic intrusions are indicated. No feldspar porphyry clasts 

could be obtained from the Seine-type conglomerate for comparative analysis with rocks from the 

large porphyry sheets. 

Feldspar phenocrysts have undergone cataclastic deformation in strongly schistose feldspar 

porphyry. In an outcrop of porphyry exposed on the western shore of the Seine River below the 

Sturgeon Falls Dam, 0.4 to 1.5 m long lozenge-shaped pods of porphyry are aligned in a crudely 

banded ultramylonitic matrix. 

Petrography of feldspar porphyry of Domain 2 

Micropscopic examination of feldspar porphyry shows that the phenocrysts are plagioclase 

feldspar (Anjs to Anjg) which range in long dimension from 0.3 to 13 mm and are set in a very fine

grained matrix (< 0.4 mm) consisting of feldspar, biotite, epidote, carbonate, chlorite and sericite. In 

moderately deformed samples, the polysynthetic twinning in most of the phenocrysts is obscured by 

a mat of carbonate, epidote and biotite. Carbonate and chlorite are also present as pressure shadows 

on the rigid phenocrysts. A subhedral, high relief mineral, possibly monazite, complete with 

metamict core and black pleochroic halo occurs within green biotite. Hexagonal (< 0.5 mm) and 

tabular elongate sections of tourmaline were observed within some phenocrysts. 

EARLY TO LATE PRECAMBRLVN MAFIC INTRUSIVE ROCKS 

Diabase 

Two northward-striking diabase dikes were noted in the map area. The dikes cut the foliated 
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host rocks and are themselves unstrained. Exposed thicknesses of the dikes exceed 20 m. The diabase 

weathers pale- to medium-brown and shows a well-developed diabasic texture in which laths of 

plagioclase are randomly oriented in an equigranular matrix. 

Petrography of diabase 

In thin section, the diabase consists of 0.8 to 1.5 mm equant pigeonite grains (45%) and 1 to 2 

mm laths of plagioclase (An44 to Anjj) (50%). Ilmenite (3%) and quartz (1%) are also present. An 

unidentified mafic mineral is locally present as thin, partial rims on pigeonite grains. Plagioclase 

crystals have been weakly sericitized. 

QUATERNARY 

Pleistocene 

Sand and till deposits cover large parts of the map area, thus some lithologic contacts are 

inferred from geophysical maps. 

Recent 

Recent deposits consist of marshes which cover much of the map area. 

METAMORPHISM OF ARCHEAN ROCKS 

Except for diabase dikes, all other rocks in the map area have been metamorphosed. The effects 

of retrograde metamorphism are apparent in most thin sections and hampers identification of 

prograde, equilibrium mineral assemblages (Winkler 1979). Therefore, in this report, the term 

assemblage does not imply an equilibrium mineral assemblage as defined by Winkler (1979). 

In the map area, supracrustal rocks of the Wabigoon Subprovince have generally been 

metamorphosed to medium-grade facies. Just north of the Quetico shear zone, some rocks contain 

abundant chlorite which may be the result of retrograde metamorphism associated with formation of 
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the Quetico shear zone. The medium-grade metasedimentary rocks of the map area contain biotite + 

garnet + staurolite + piagioclase + quartz whereas metavolcanic rocks contain hornblende and 

piagioclase and are now classed as amphibolites. Staurolite forms in rocks of initially pelitic 

compostion which have been metamorposed to medium-grade facies (Winkler 1979) and the 

presence of staurolite is confirmation of the sedimentary protolith of many of these rocks. Cordierite, 

partially replaced by sericite, was identified in a thin section from a metasedimentary rock south of 

the Hillyer Creek Dome. In other thin sections, subcircular masses of sericite may also indicate that 

the occurrence of cordierite maybe widespread in the metasedimentary rocks. Thin leucosome and 

melanosome seams in these metasedimentary rocks are evidence of local anatexis, and perhaps high-

grade metamorphism. As seen elsewhere in the westem Wabigoon Subprovince, this medium-grade 

metamorphism may be due to contact effects associated with emplacement of batholithic complexes 

(Blackburn et al. 1991). 

South of the Quetico shear zone, the rocks of Domain 1 have been metamorphosed to only low 

grade facies. If the medium-grade metamorphism in supracrustal rocks north of the Quetico shear 

zone is due to contact metamorphism, then the contrast in metamorphic grade across the Quetico 

shear zone need not imply a large component of dip-shear as presumed by Fumerton (1985). Low-

grade mafic to intermediate metavolcanic rocks of Domains 1, 3, and 4 contain a disequilibrium 

assemblage of plagioclase-chlorite-epidote-quartz-amphibole-carbonate. Within low-grade 

metasedimentary rocks of Domain 2 and the northem portion of the Quetico Subprovince, the typical 

mineral assemblage is quartz + sericite + carbonate + chlorite + epidote ± biotite. 

It has already been noted by the author that medium-grade, Quetico-type metasedimentary rocks 

resemble metasedimentary rocks in the Wabigoon Subprovince, north of the Quetico shear zone. In 
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addition to the mineral assemblage biotite + garnet + staurolite + plagioclase + quartz, andalusite was 

also noted in thin sections of some rocks from the Whalen Lake area of the Quetico Subprovince. 

Along the northern edge of the Quetico Subprovince, the Quetico-type metasedimentary rocks 

contain only chlorite as the main mafic mineral. About 1.5 km south of the southern margin of the 

Seine River shear zone, garnet and biotite are present and chlorite is absent in the rocks. 

PETROCHEMISTRY OF ARCHEAN ROCKS 

Two samples of feldspar porphyry, eleven samples of mafic to intermediate metavolcanic rocks, 

and ten samples of felsic metavolcanic rocks were analysed for ten major elements by the 

Geoscience Laboratories Section of the Ontario Geological Survey. Rock descriptions of sample 

specimens and the original analytical results are tabulated in Appendixes I to IV. 

Although the samples selected for analyses were obtained from the least altered parts of 

homogeneous outcrops, some samples have high LOI values (Loss on Ignition) and indicate the 

presence of appreciable alteration. Such alteration would affect major element chemistry and 

subsequent rock classification. Therefore, classification of the altered rocks must be considered in 

light of this limitation. 

The laboratory analyses report FCzOj as Fe^, rather than as the individual oxides FeO and FejOs. 

In order to classify these rocks using standard classification schemes the weight percent figure Fe ,̂ 

was apportioned as weight percent FeO and FejOj using the following calculation: 

%Fe203=%ri02+1.5 

%FeO= (%Fetot-%ri02-l. 5) xO . 8998 

after Jensen (1976). The data were plotted on the AI2O3 - FeO + Fe2 O3 + TiOj - MgO cation plot 

(Jensen 1976) (Figure 8a, 9a and 10a), the ternary AFM diagram (Irvine and Barager 1971) (Figures 



51 

8b, 9b and 10b), and the Na20 + KjO - SiOj diagram (Irvine and Barager 1971) (Figures 8c, 9c and 

10c). No other adjustments have been made to the analytical data. 

Of the two samples of feldspar porphyry, one sample is from the thin sheet just north of the 

Seine River Village whereas the other sample is from a thick feldspar porphyry sheet. Data for 

feldspar porphyritic sheet rocks lie close to the line separating the fields of tholeiitic and calc-alkalic 

compositions (Figure 8a) on the Jensen cation plot, and have a calc-alkalic andesitic composition. 

On a standard AFM ternary diagram (Figure 8b), these sheet rocks lie within the calc-alkalic field. 

Of the eleven samples of mafic t6 intermediate metavolcanic rocks, nine were obtained from 

massive flow rocks, one from a pillowed flow and one from the matrix of lapilli tuff. The massive 

metavolcanic flow rocks range from calc-alkalic to tholeiitic in composition (Figures 9a and 9b). On 

the Jensen cation plot (Figure 9a), they are classed as calc-alkalic basalts and high iron tholeiitic 

basalts. The pillowed flow rock (385 in Figure 9) is classed as a high iron tholeiitic basalt (Figure 

9a). Unbroken pillow margins were not observed in the rock, but the epidotized pods and mafic 

foliae resemble bleached pillow core material and selvedges, respectively. The sample of mafic 

pyroclastic rock (127 in Figure 9) has a calc-alkalic composition and lies outside the grouping of the 

calc-alkalic basaltic rocks (Figures 9a and 9b). In the Calm Lake area to the east of the map area, 

the mafic metavolcanic flow rocks have a tholeiitic composition whereas the intermediate pyroclastic 

rocks have a calc-alkalic composition (Fumerton 1985). Other than this difference between the mafic 

flow and pyroclastic rocks, no systematic chemical variations are present in the mafic to intermediate 

metavolcanic rocks throughout the map area. 

All samples of felsic metavolcanic rocks are from flow rocks which have been variably sheared 

and ahered. Sample 133 (Figure 10) is the least altered of these felsic metavolcanic flow rocks. 
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Sample 511 (Figure 10) is from a vesicular, felsic looking rock in the Quetico Subprovince and 

chemically resembles the felsic metavolcanic rocks. The felsic metavolcanic rocks have a calc-

alkalic composition on both the Jensen cation plot (Figure 10a) and AFM ternary diagram (Figure 

10b) and are sub-alkaline (Figure 10c). As in the case of the mafic to intermediate metavolcanic 

rocks, no variation in chemical compositions are apparent in the felsic metavolcanic rocks throughout 

the map area. 

STRUCTURAL GEOLOGY 

The study area contains the eastern part of an allochthonous wedge, which here, as in the west 

(Poulsen 1984), is divisible into several lithotectonic domains (Figure 3). Structural interleaving of 

lithotectonic domains precludes establishment of a geological history for individual domains prior to 

their emplacement, and therefore, this report focuses on the late deformation pattern after 

juxtaposition. Nonetheless, it is instructive to examine the structural history of individual domains 

and of the adjoining subprovinces. 

Bedding 

Within metasedimentary rocks, local younging direction was determined using grain-size 

gradation within rocks of the Quetico Subprovince and trough cross-bedding and/or low-angle 

cross-stratification in Seine-type metasedimentary rocks. Bedding lacks any internal structures in the 

medium-grade metasedimentary rocks of the Quetico and Wabigoon subprovinces. 

Throughout the map area, bedding is subvertical, locally overturned, and strikes east to east-

northeastward subparallel to schistosity (Figures 11-14). Small fauhs may displace bedding planes 

(Plate 8), quartz veinlets, and granitic leucosome. These faults are post-lithification structures and 

are evidence of bedding-transposition. These post-lithification faults strike anticlockwise of bedding 
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within metasedimentary rocks of the Quetico Subprovince. In Seine-type rocks, the highly 

discontinuous nature of sandstone interbeds within conglomerate (Plate 9) may be partly or wholly 

produced by ductile shear. Switching of channels during sediment deposition later strongly modified 

by shear could also explain the discontinuous nature of sandstone interbeds. 

Folds 

The virtual lack of small-scale folds in layering and/or schistosity (map inside back pocket) 

precludes their practical use in a structural synthesis. Centimetre- and metre-scale folds were rarely 

observed in the wedge of supracrustal rocks between the Quetico and Seine River shear zones of the 

map area. Small-scale folds were noted in the rocks of the Wabigoon and Quetico subprovinces 

proper. North of the Quetico shear zone, the few asymmetric folds identified show that S- and Z-

style types are subequal in abundance, possibly indicating symmetric style folding. In the southern 

Quetico Subprovince, Z-style folds are conspicuous within the migmatitic layering. There is no 

obvious relationship between fold asymmetry and orientation (Poulsen 1984b), except within dextral 

transcurrent shear zones where small-scale asymmetric Z-folds are more conspicuous, and from 

which map-scale folds have been inferred. 

Wabigoon Subprovince 

In the medium-grade rocks of the Wabigoon Subprovince, outcrop-scale isoclinal folds occur 

within interlayered clastic metasedimentary rocks and ironstone. The folds deform both schistosity 

and relict bedding. The axial planes of these folds may be marked by a second schistosity which 

away from the fold hinges is nearly coplanar with the local schistosity observed in other parts of the 

outcrop. In the map area, small-scale eastward-plunging, symmetric folds and local repitition of 

stratigraphy are scant evidence of a regional syncline in the northern belt of amphibolitized 
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metavolcanic rocks (map inside back pocket) as mapped by Fumerton and Bumgamer (1981). 

Although plutonic bodies have intruded an inverted sequence of metasedimentary rock at Rice 

Bay (Poulsen 1980; Poulsen et al. 1980; Poulsen 1984b) and perhaps at Calm Lake (Fumerton 1985), 

the lack of stratigraphic top indicators precludes confirmation of an inverted rock sequence in the 

Wabigoon Subprovince of the map area. 

Domain 1 

In Domain 1, the metavolcanic belt is dominated by felsic metavolcanic rocks in the west and by 

mafic to intermediate metavolcanic rocks in the east. The map pattern of these rocks is suggestive of 

an eastward-closing, first-order fold, which however could not be confirmed because of the lack of 

top directions and bedding-cleavage relationshiops. In the western part of Domain 1, map-scale 

folds with Z-asymmetry are marked by narrow bands of mafic to intermediate rocks within the 

mainly felsic succession. These folds are compatible with horizontal dextral shear in the Quetico 

shear zone. The orientation of these folds could not be determined in the field. 

If this fold premise is correct then the fold is truncated at the unconformity with the overlying 

Seine succession. 

Domain 2 

Owing to large amounts of ductile strain, cross-beds with asymptotic curvatures to tabular sets 

are rarely preserved in Seine-type metasedimentary rocks. Therefore, reliable top determinations are 

scarce and the overall facing of the stratigraphy is unknown. Except for the presence of feldspar 

porphyritic sheets, few marker horizons are present and folds are difficult to recognize. 

East of the map area, scarce top indicators suggest that Seine-type metasedimentary rocks are 

folded into an eastward-closing, regional syncline which plunges shallowly westward (Merritt 1934; 



55 

Fumerton and Bumgamer 1981; Fumerton 1985). The lack of top indicators and structural facing 

data in most Seine-type rocks preclude confirmation of the presence of this fold in the map area. If 

an elongate trough had developed between dextral transcurrent faults into which sediments of Seine-

type were deposited (Poulsen 1984b), then no first-order synclinorium need have developed. The 

opposite facing directions would result from material deposited over the flanks of the trough. 

Subsequent shortening could have steepened the beds without the generation of a fold hinge zone. In 

the eastern part of the map area, stratigraphically south-younging rocks are found in the westward 

extension of the northern fold limb proposed by Fumerton and Bumgamer (1981) in the Calm Lake 

area, but north-younging strata in the proposed southern limb could not be confirmed in the 

mylonitic rocks of the Seine River shear zone. West of the map area, en echelon folds with 

northeast-striking axial surfaces and subhorizontal hingelines (Poulsen 1984b) dominate the map 

pattern of Seine-type rocks (Wood et al. 1980; Poulsen 1984b) and fold the feldspar porphyry sheets. 

Given the scarcity of top determinations coupled with the presence of locally overturned strata, the 

en echelon fold system is actually a family of antiforms and synforms, not anticlines and synclines as 

mapped by Wood et al. (1980). 

Quetico Subprovince 

With the exception of an area southwest of Whalen Lake, bedding and compositional banding 

(relict bedding?) are subvertical, strike east-northeastward (Figure 14b) and few folds are apparent. 

Southwest of Whalen Lake, compositional banding strikes northwestward and has shallow 

northeastward dips. Many metre-scale folds with Z-asymmetry have upright axial planes and 

shallow northeastward plunges. The tectonic fabric of some rocks consists solely of a mineral 

lineation, subparallel to local fold axes. A traverse south of the map area failed to find the cause of 
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the northwestward-striking bedding, Z-folds and lineated rocks. 

Schistosity and mineral stretching lineation 

Subvertical schistosity (cf. Shaw 1957) generally strikes east-northeastward subparallel to, but 

anticlockwise of bedding (Figures 11-14). Strongly schistose rocks underlie most of the map area 

and protomylonitic to ultramylonitic rocks are prevalent mainly in the Seine River and Quetico shear 

zones, as well as in thinner, ductile shear zones. 

Seine-type conglomerates contain rigid and deformed particles ranging from granule- to 

boulder-size. Schistosity measurements at individual outcrops were made from the marked 

elongation of small, ductile clasts which closely track the finite strain (Ramsay 1967). 

Quetico and Seine River shear zones 

The Quetico Fault was originally named by Parkinson (1962) after an eastward-striking regional 

lineament previously identified by Hawley (1930) and Merritt (1934). Historically, the Quetico Fault 

has been viewed as the structural boundary between parts of the Wabigoon and Quetico subprovinces 

(Ayres et al. 1971; Pirie 1978). Near Atikokan, a single fault structure marks the boundary between 

the subprovinces, across which there is an abrupt change in rock type and structural style (Poulsen 

1984b). In the west, the boundary between the two subprovinces is more complex and consists of 

two major faults which converge eastward. The southern fault has been termed the Seine River Fault 

(Davies 1973; Mackasey et al. 1974; Wood 1980; and Wood et al. 1980). 

East of the map area and near Calm Lake, Fumerton (1981, 1982, 1985) suggested that the Seine 

River Fault was contiguous with the eastward extension of the Quetico Fault; thus he redefined the 

Quetico Fault. The northern fault, originally mapped as the western extension of the Quetico Fault, 

he renamed the Little Turtle River Fault. 
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In the map area, the Quetico and Seine River fauhs are not confined to narrow lineaments, but 

are actually broad zones of ductile shear, in places up to 1.6 km thick, that contain strongly schistose 

to ultramylonitic rocks. These faults are more properly termed shear zones* which themselves contain 

discrete lineaments and possibly highly transposed boundaries or lesser faults. Therefore, in this 

report, the author follows geographical definition of the dislocations, but replaces "fault" with "shear 

zone" in order to emphasize that these regional features are more closely akin to broad ductile shear 

zones than to simple fault structures. In this respect, the lack of lineament continuity, noted by 

Fumerton (1985), is deemed insufficient to reject the geographical definition of these major crustal 

sutures. 

With the recent renaissance in kinematic analysis (Simpson and Schmid 1983; Hanmer and 

Passchier 1991) has come a better understanding of shear-sense indicators, that has enabled field 

geologists to discriminate more readily the bulk slip vectors of major crustal shear zones. In the past, 

use of strike separations (Kaye 1967) and fold asymmetry (Wood et al. 1980; Fumerton 1985) has 

resulted in a plethora of displacement schemes for the Quetico Fault, as well as other major fault 

zones. While it is to be expected that large dislocations have a protracted history of complex 

displacement, many of the displacement schemes on the Quetico Fault offered by earlier workers 

seem to be based on arguable structural criteria (Hawley 1930; Kaye 1967; Shklanka 1972; Davies 

1973; Pirie 1978; Wood et al. 1980; Fumerton 1985). 

In the map area, neither Young (1960) nor Hsu (1971) recognized mylonitic rocks of the Quetico 

or Seine River shear zones nor did they note any shear zone fabrics, presently regarded as reliable 

® The effect of ductile shear is analogous to fault slip except that in shear zones the displacement of rock 
bodies is achieved over a broad zone whereas on a fault the displacement is confined to a single slip surface. 
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indicators of non-coaxial deformation and shear sense. 

Davies (1973), Harris (1974), Kennedy (1984) and Poulsen (1984b) all noted that the Quetico 

Fault was a zone of variable thickness that locally contained mylonitic rocks. Kennedy (1984) 

presented a compilation of previous work on the Quetico Fault and also made a detailed inspection at 

various localities along the Fault. The dextral sense of displacement inferred by Kennedy is based 

primarily on petrofabric data which are highly sensitive to re-setting in the waning stages of 

deformation. Dextral microfaults and petrofabric data (Kennedy 1984), as well as subhorizontal 

lineations observed in the faulted rocks "(Harris 1974; Kennedy 1984), constitute important evidence 

of late, dextral transcurrent slip on the Quetico Fault. Changes in the regional strike of structural 

features (schistosity trajectories, lineament and fault trajectories) and lithologic units also imply a 

dextral sense of displacement across the Quetico Fault (Poulsen 1984). 

Quetico Shear Zone of the map area 

In the map area, the lineament containing Bennett Creek coincides with mylonitic rocks of the 

Quetico shear zone. The Quetico shear zone has an exposed width of up to 0.8 km. The eastward 

extension of the zone is difficult to define in the field owing to overburden cover, but the 

aeromagnetic signature (OGS 1980) indicates that the Quetico shear zone may curve south of Bennett 

Lake. 

The zone is marked by strongly schistose rocks, mainly chloritic phyllonite, having a subvertical 

schistosity. Few exposures of mylonitic rocks are present within the lineament housing Bennett 

Creek. Layers of cataclasite (5 to 20 cm thick) contain unaligned fragments of schistose host-rock, 

attesting to subequent slip in the Quetico shear zone. As well, thin seams of pseudotachylite (Plate 

14) postdate the ductile strain (Peterman and Day 1990) and have been found within the Quetico 
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shear zone and in rocks up to 1 km distant from its inferred boundaries. As mylonitic foliation is 

nearly coplanar with the regional schistosity, the Quetico shear zone may be thicker than currently 

interpreted. 

Mesostructural indicators including subhorizontal mineral lineations, schistosity (S-planes), and 

two sets of shear bands', also called C- and C'-planes (Figure 15a and b) (Berthe et al. 1979; Ponce 

de Leon and Choukroune 1980; Piatt 1984), were used to infer the bulk movement direction in the 

Quetico shear zone. C- and C'-planes are narrow zones of high shear strain (Figure 15b) that 

develop in specific orientations to the shear zone boundary (Figure 15a) (Berthe et al. 1979; Ponce 

de Leon and Choukroune 1980; Piatt 1984). The sense of deflection of schistosity through the shear 

bands (Figure 15b) indicates the overall shear sense in the zone (Figure 15a). The orthogonal 

projection of the elongation lineation onto the C-planes represents the shear direction. In thin 

section, microscale shear bands are thin (<0.2 mm thick ) laminae containing feldspar debris, 

recrystallized quartz and well-aligned chlorite and biotite. 

The main set of shear bands corresponds to C-planes whereas the ancillary, overprinting set 

corresponds to C'-planes. The schistosity and shear bands (Figure 15) are all subvertical (Figure 16a 

and b) and well-developed on horizontal outcrop surfaces of mafic pyroclastic rocks (Plate 2). The 

C-planes have decimetre- to metre-scale trace lengths and a spacing of 5 to 15 cm. The C'-planes 

have decimetre-scale trace lengths and a spacing of 10 to 20 cm. 

C-planes are subparallel to, but slightly clockwise of the schistosity (compare Figures 14a and 

16a). The trace of schistosity is deflected through the C-planes and this deflection of schistosity and 

' Shear bands are small-scale shear zones which form in non-coaxial strain and have specific orientations 
relative to the boundaries of simple shear zones. 
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the angular orientations between the S- and C-planes (Figure 15b) indicates dextral shear (Figure 

15a). The attitude of C-planes may be parallel to the boundaries of the Quetico shear zone (Figures 

15a and 16a). A single set of C'-planes occur mainly as small-scale shear zones (Figures 15a and b) 

and more rarely as discrete faults (cf. Kennedy 1984) that strike 20 to 40° clockwise of the C-planes 

(Figures 15b and 16b; Plate 15). C'-planes deflect both the schistosity surfaces and C-planes in a 

dextral manner (Figure 15b) and confirm dextral transcurrent shear within the Quetico shear zone as 

also deduced from the C-S planes. In the map area, shear bands, presently regarded as reliable 

indicators of shear sense, have a dextral sense and, together with mineral lineations, indicate that the 

late ductile shear in the Quetico shear zone was dextral and transcurrent. 

Decimetre-scale asymmetric Z-folds (Plate 16) with subvertical axes and nearly foliation-

parallel enveloping surfaces are present locally and are compatible with dextral shear in the Quetico 

shear zone. 

Seine River Shear Zone of the map area 

South of the Quetico shear zone (Figures 1 and 2) and possibly merging with it to the east is the 

Seine River shear zone. The Seine River shear zone contains a diverse group of rock types, including 

metavolcanic rocks and metasedimentary rocks of Quetico- and Seine-type. The boundaries of the 

Seine River shear zone are difficult to define owing to the presence of : (1) fine-grained 

metasedimentary rocks devoid of conventional strain markers in its southern wall; and (2) well 

foliated country rock in the north having a schistosity nearly coplanar with that of rocks in the shear 

zone. No pronounced deflection in the regional schistosity pattern is apparent in the map view of the 

Seine River shear zone, as is the case in smaller transcurrent shear zones (Ramsay and Graham 

1970). Thus, the northern boundary of the Seine River shear zone has been drawn to coincide with a 
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steep strain gradient in the conglomerate, whereas its southern boundary coincides with the mapped 

limit of post-lithification faults in Quetico-type metasedimentary rocks. 

Short, discontinuous valleys are subparallel to the inferred boundaries of the Seine River shear 

zone and cannot be used to infer a continuous fault surface. As in the case of the Quetico shear zone, 

any geologic boundaries within the Seine River shear zone may be highly transposed contacts or the 

sites of second-order faults (Shanks and Schwerdtfeger in press) and most rocks, including the 

conglomerate, can be difficult to recognize. In the western portion of the Seine River shear zone, a 

mafic metavolcanic sliver is bordered to the south by metasedimentary rocks of the Quetico 

Subprovince. The actual contact between the metavolcanic and metasedimentary rocks was not seen, 

but both rock types are exposed in adjacent outcrops on the same side of a large lineament. The 

lineament may be a fault, but the juxtaposition of these rock types requires unseen faults or highly 

transposed boundaries. 

In conglomerate facies rocks, cataclastic deformation of rigid clasts is readily apparent, whereas 

ductile deformation has produced pronounced stretching of metavolcanic fragments (Plate 17). Rigid 

clasts are broken, and either asymmetric recrystallized tails or pressure shadows have developed at 

their terminations (Figure 5a and Plate 18), both of which indicate dextral shear. Ultramylonitic 

conglomerate has a laminated appearance (Plate 19), and identifiable clasts have length-width ratios 

approaching 100 in horizontal section. At this advanced stage of deformation, the rock might be 

mistaken for a thinly laminated mudstone (see also Fumerton 1985). Other rocks interpreted by the 

author to be sandstones have a greyish-coloured, glassy looking matrix on the fresh surface and may 

have been mistaken for some intermediate metavolcanic volcanic rocks (cf. Gallo 1987 and 1988). 

Typically, schistosity is transected clockwise by C-planes (Shanks in press), an angular 
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relationship compatible with dextral transcurrent shear (Figure 15b). At advanced stages of 

deformation, the C-planes are nearly parallel to S-surfaces. The C-planes deflect S-surfaces and 

locally truncate the tails of individual clasts (Figure 15b). The C-planes are highly conspicuous in 

some outcrops and cause a wavy, foliated appearance to the rock exposures (Figure 15b). C -planes 

are oriented at angles of 15 - 30° clockwise of the C-planes (Figures 15b and 17a and b) and have a 

spacing of 5 to 30 cm and have trace lengths of up to several metres (Plate 19). As in the Quetico 

shear zone, the C -planes are mesoscale shear zones and more rarely discrete mesofaults. 

High-order Shear Zones of the map area 

High-order shear zones mark the boundaries of lithotectonic domains and may merge with the 

major shear zones. Like the larger shear zones, the high-order shear zones contain protomylonitic 

rocks, cataclasite and pseudotachylite. The Wild Potato Lake shear zone (WPLSZ; Figure 2) is up to 

100 m wide in map view and, judging from steep mineral foliations, is subvertical. Dextrally rotated 

clasts and asymmetric pressure shadows, coupled with subhorizontal clast elongation lineations, 

indicate that the WPLSZ is a dextral transcurrent shear zone. A feldspar porphyry sheet exposed just 

south of the Seine River Dam has been sheared in the zone and has an ultramylonitic texture. 

Other high-order shear zones, which are also subparallel to the major shear zones, have mineral 

elongation lineations that rake shallowly, suggesting that the late bulk displacement was 

subhorizontal. Sense-of-shear proved to be more difficult to ascertain in some of these poorly 

exposed deformation zones. 

Microstructural analysis of fine-grained sandstones 

In the course of field mapping, outcrops were noted in the Seine River shear zone and in smaller 

shear zones in which the rocks had a strongly recrystallized, almost aphanitic matrix and which split 
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along hackly surfaces. A microstructural analysis of some of these microcrystalline sandstones was 

undertaken in order to verify the suspected presence of mylonitic to ultramylonitic rocks. Oriented 

thin sections were obtained from rock slabs, cut perpendicular to the mineral foliation and parallel to 

the subhorizontal elongation lineation. 

Sandstone of the Seine River shear zone contains porphyroclasts of plagioclase feldspar, quartz, 

and perthitic feldspar in a matrix dominated by sericite, but also containing an inequigranular array 

of very fine-grained (< 0.1 mm) quartz and untwinned feldspar. The porphyroclasts range up to 0.8 

mm in size and account for 5 - 35% of the rock. Judging from grain sizes and proportions of clasts 

in Seine-type arenites in the walls of the Seine River shear zone, those rocks examined 

microscopically are mainly classed as mylonites and, more rarely, ultramylonites (Figure 6; Sibson 

1977). Some sandstone in the high-order shear zones is similar to the mylonitic sandstone of the 

Seine River shear zone, except that the proportion and size of porphyroclasts is greater in the former. 

Thus, many of the sandstones in the high-order shear zones are classed as protomylonites. 

Many porphyroclasts bear asymmetric pressure shadows, the asymmetry of which indicates 

horizontal dextral shear and confirms the shear sense deduced from macrostructural indicators within 

Seine-type conglomerate (Figure 5). Carbonate typically forms the material of the pressure shadows. 

The tails of individual pressure shadows may extend from one-half to several grain diameters, 

confirming the high strain level in these rocks (Etchecopar and Malavielle 1987). 

Inequant, recrystallized quartz grains and highly elongate rock fragments mark the schistosity. 

More prominent in thin section are discrete surfaces marked by sericite and minor chlorite which are 

subparallel to the mineral schistosity. These surfaces may be C-planes which were not seen in the 

field, owing to the low phyllosilicate content of the rocks and inconspicuous colouration of the 
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outcrops. The tails of the pressure shadows are asymmetric in an anticlockwise sense with respect to 

the inferred C-surfaces. If the tails track the incremental extension, then this asymmetry also 

indicates dextral shear. 

Seine-type conglomerate outside linear shear zones 

Based on the marked elongation of ductile fragments and cataclastically deformed, rigid clasts 

replete with asymmetric pressure shadows (Figure 5a), many Seine-type conglomeritic rocks outside 

the shear zones could be classed as protomylonites (Figure 6). 

In outcrops along Highway 11, clast elongation lineations rake steeply, either east or west, 

within east-northeastward-striking schistosity surfaces. Poor three-dimensional exposures elsewhere 

in the map area preclude an estimate of the amount of rock with such steeply raking elongation 

lineations. Apparently, steeply raking lineations have been progressively reoriented during later 

transcurrent shear and have obtained shallow rakes within many trancurrent shear zones. The shear 

zones are late, linear loci of high strain, but the deformation that generated these zones may have 

also caused dextral shear strain throughout the supracrustal succession. This conjecture is supported 

by the asymmetry of pressure shadows and fringes on, and subhorizontal quartz-fibre infillings in 

competent clasts (Figure 5a and Plate 18) observed on horizontal outcrops surfaces throughout 

Domain 2 (as discussed below). These findings attest to a late increment of horizontal dextral shear 

that was superimposed on a previously inclined supracrustal succession. 

Quartz fibres and dilational veins in rigid clasts of Seine-type conglomerate 

Ten well-exposed outcrops of Seine-type conglomerate were selected for measurement of quartz 

fibres in an attempt to confirm dextral transpression as the main mechanism of regional ductile 

deformation. The fibres occur within stiff, fractured clasts of quartz-poor, gabbroic and granitic 
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rocks. As well, quartz-filled pressure shadows and fringes (Hanmer and Passchier 1991) are 

asymmetrically disposed at the ends of many rigid clasts (Figure 5a). The selected outcrops are 

widely distributed, thus the results are believed to be significant over the map area. One of the 

outcrops is from the northern margin of the Seine River shear zone where large rigid clasts are still 

preserved. The remainder of the outcrops are in strongly schistose to protomylonitic rocks, typical of 

the eastern part of the allochthonous wedge of supracrustal rocks. 

At each site, at least 15 clasts were measured. Many of the measured clasts contained only a 

single fracture, infilled with either massive or fibrous quartz and rare chlorite and/or carbonate. 

Large, rigid clasts may contain many quartz-filled fractures, possibly of several generations. The 

rigid clasts have a positive relief relative to the matrix and this allowed a three-dimensional view of 

the fibre-filled fractures. Incompetent clasts and the rock matrix rarely contain fractures. Quartz-

filled fractures were not noted in any rigid clasts whose longest horizontal axis was oriented 

subperpendicular to the bulk schistosity trace (see also Hsu 1971). Details on fracture orientation, 

crosscutting relationships of the fractures, fibre orientation and length, clast composition, clast long-

axis orientation, and the horizontal length-width ratio of clasts were noted for individual clasts. 

Most fibre-filled fractures within the rigid clasts are subvertical and roughly planar and are 

mainly of extensional type. The wall traces are subperpendicular to the bulk schistosity trace, but are 

generally oriented clockwise of a plane perpendicular to the horizontal projection of the elongation 

lineation (Figure 5a) (see also Hsu 1971). This asymmetry suggests that the late ductile deformation 

caused small clockwise rotations of the segments of the broken clasts and therefore the deformation 

must have been akin to dextral simple shear. 

The straight quartz fibres extend from one wall of the fracture to the other (Figure 5a), which 
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suggests that the crystallizing quartz kept pace with dilation of the fracture (Ramsay and Huber 

1983). Measured fibre lengths range from 0.2 cm to 4.8 cm. No loose clasts containing quartz veins 

were found, thus the fibres could not be studied microscopically, and their classification is 

problematic. Under the microscope, the saw-tooth form of the crystallographically continuous quartz 

fibres (Hsu 1971) coupled with stacked cellular structures observed in fibres of several clasts is 

evidence that the fibres are of crack-seal origin and are either straight 'stretched' crystal-type or 

straight antitaxial types (terminology follows Ramsay and Huber 1983). In either case, the commonly 

straight form of the fibres probably corresponds to a progressive incremental extension that was 

subhorizontal and constant in orientation throughout the map area (Figure 18). 

Asymmetric pressure shadows and fringes (Figure 5a) occur on many rigid clasts. The asymmetry 

of the pressure shadows is compatible with a component of horizontal dextral shear (Figure 5a). The 

pressure shadows are commonly weathered out leaving a triangular void whose base adjoins the clast 

margin (Plate 20 and photos 4 and 5 of Fumerton 1985). Where the pressure shadows are well 

preserved, some are seen to consist of either fibrous quartz, called pressure fringes (Figure 5a and 

Plate 18) (Hanmer and Passchier 1991), or massive quartz. The fibrous quartz of the pressure fringes 

is crudely colinear with quartz fibres in the fractured clasts, both of which generally plunge 

shallowly eastward (Figure 18). This observation suggests that the fibres in the fractures and the 

pressure fringes formed in the same progressive deformation event and are inferred to track the 

incremental extension direction (Ramsay and Huber 1983; Waldron and Sandiford 1988). 

In some instances, the clast elongation lineation could not be determined from the two 

dimensional exposures, and instead the orientation of clast elongation lineation from a nearby outcrop 

was compared with the fibre axis direction. In most cases, the plunge of fibre axes are considerably 
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shallower than the moderately- to steeply-plunging, clast elongation lineation, although within some 

high-order shear zones, fibre axes are nearly colinear with the subhorizontal extension lineation. 

Although most planar fractures are filled with massive or straight fibres of quartz, curved quartz 

fibres were noted in some clasts. The curved fibres may occur in fractures along which antithetic slip 

has occurred, judging from the stepped margins of the clasts. Without microscopic study, it is not 

clear whether the curvature of these fibres is the result of deformation of originally straight fibres or 

re-orientation of the local incremental strain field during fibre growth. 

In addition to planar quartz-filled fractures, some fractures have a wedge-shaped profile in plan 

view. A single wedge-shaped fracture was noted near the ends of some clasts (Figure 5b). The walls 

of such fractures converge to an apex which has an apical angle of less than 30°. The wedge-shaped 

fractures commonly end inside the clasts and rarely have these fractures propogated through the clast 

and left a markedly non-planar fracture. Within the wedge-shaped fractures, the fibres are 

subhorizontal and are slightly curved. The origin of the wedge-shaped fractures is uncertain. 

Perhaps, they initiated in response to the same stress system as the planar quartz-filled fractures, but 

opened unevenly due to strong viscous drag near the ends of the clasts. If the clast or segment of a 

clast bearing the wedge-shaped fracture rotated, the walls of the fracture would rotate away from the 

maximum prinicpal compressive stress direction, stopping fracture propogation and resulting in a 

wedge-shaped fracture with its apex inside the clast. 

The few wedge-shaped quartz-filled fractures and the curved fibres of some planar fractures, 

while important in detail, do not seriously detract from a regional deformation scenario involving a 

late, essentially horizontal, incremental extension direction (Figure 18), deduced from the 

overwhelming majority of straight fibres observed in the fractured clasts. 
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The asymmetric pressure fringes on, and straight fibre-filled fractures in, rigid clasts are 

considered to have formed in dextral transpression in which dextral transcurrent shear outlasted 

zone-perpendicular shortening, otherwise the delicate fibres could not have been preserved. 

Synopsis of Structural History 

This structural study has focused on that part of the deformation history that has produced the 

most obvious structual features and fabrics in the supracrustal wedge of the Rainy Lake region, 

namely late ductile shear and associated zone-normal shortening. It is not known whether the present 

subvertical, locally inverted (Poulsen 1984) strata are the result of earlier folding, thrusting or a 

combination of the two. 

The main tectonic foliation within Seine-type rocks seems to correspond to the D2 cleavage of 

Poulsen et al. (1980) or the Dj cleavage of Borradaile et al. (1988). The latter work by Borradaile et 

al. (1988) is based on a study area outside the allochthonous wedge of supracrustal rocks where the 

structural history of the rocks may be different from the deformation of Seine-type rocks. In view of 

this and despite little evidence having been found for earlier nappe structures (Poulsen et al. 1980) 

within the supracrustal wedge of the map area, Poulsen's terminology is accepted in this report. In 

contrast to areas in the west (Poulsen et al. 1980), minor folds and reliable stratigraphic top 

determinations were rarely noted in the strongly schistose rocks of the eastern portion of the 

supracrustal wedge of the map area. The consistent cleavage-bedding relationships and virtual lack 

of stratigraphic top indicators negates the use of structural facing determinations, and it is not known 

whether the map pattern of the Seine-type deposits is the result of regional folding and the 

generation of a synclinorium between transcurrent shear zones (Poulsen 1984; Davis et al. 1989) or 

is due to thrust stacking prior to or concomitant with dextral shear. 
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An unconformity at the base of the Seine-succession, and marking its northern limit, cuts a 

regional fold structure in metavolcanic rocks of Domain 1 (Figure 2) and is evidence of a pre-Seine 

fold event. Several periods of folding may be present in Wabigoon-type supracrustal rocks in the 

Calm Lake and Rainy Lake areas and at least one of these fold episodes may predate intrusion of the 

plutonic rock masses (Poulsen 1980, 1984b; Fumerton 1985). Nearly vertical kink bands of a 

conjugate set represent the ductile expression of the last deformation (D3 following Poulsen et 

al.l980) and overprint all other strain fabrics in the map area, including mylonitic fabrics in rocks 

within the shear zones. 

En echelon folds with northeast-striking axial surfaces and subhorizontal hingelines (Poulsen 

1984b) are present in the supracrustal wedge near Mine Centre, west of the map area (Wood et al. 

1980; Poulsen 1984). Given the scarcity of top determinations, coupled with locally overturned strata, 

the en echelon fold system is a family of antiforms and synforms, perhaps superimposed on a larger, 

first-order fold structure. Wood et al. (1980) mapped the regional schistosity as transecting the 

hingeline of megascopic folds in a clockwise sense, whereas Poulsen (1984b) later established the 

reverse relationship, wherein the map-scale fold axial surfaces are transected counterclockwise by 

the regional schistosity. This latter relationship is compatible with dextral transpression, yet the 

location of the axial surfaces of individual en echelon fold structures is imprecise owing to the 

paucity of outcrop and structural data. 

In the map area, feldspar-porphyry sheets are conspicuous in a metasedimentary assemblage 

devoid of marker horizons. To the west, strike deflections of the sheets mark the hinge zones of 

northeast-trending subhorizontal folds, whereas within the map area, the repetition and straight trace 

of the eastward-striking sheets is the only vestige of an inconspicuous fold pattern. The clockwise 
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deflection of fold axial surfaces between Mine Centre and the eastern boundary of the map area 

coupled with the map-scale, Z-shaped fold in the wacke-hosted ironstone of Wild Potato Lake are 

compatible with dextral transpression. The few folds in the eastern part of the allochthonous wedge 

as compared to areas in the west may be a function of fewer marker units or to higher displacements 

along the domain boundaries which favoured slip or shear over megascopic folding. 

In outcrops of Seine-type conglomerate along Highway 11, clast elongation lineations rake 

steeply, either east or west, within east-northeast-striking schistosity surfaces (Shanks and 

Schwerdtfeger in press). Poor three-dimensional exposure elsewhere in the map area precludes 

precise estimates of the extent of rock with such steeply raking elongation lineations. Apparently, 

steeply raking lineations have been progressively re-oriented during later transcurrent shear and have 

obtained shallow orientations within many shear zones. Based on the marked elongation of ductile 

fragments and cataclastically deformed, stiff clasts replete with asymmetric pressure shadows and 

fringes, many Seine-type clastic rocks in the eastern part of the allochthonous wedge are classed as 

protomylonites. 

The asymmetric pressure fringes on, and straight fibre-filled fractures in, rigid clasts are 

considered to have formed late during transpression in which dextral transcurrent shear outlasted 

zone-perpendicular shortening, otherwise the delicate fibre structures would not have been preserved. 

The linear shear zones are viewed as late, loci of transcurrent shear, all of which could have 

originated as largely dip-slip zones. The deformation that generated late dextral shear in these zones 

probably also generated the non-coaxial deformation fabrics observed in many protomylonites of the 

allochthonous wedge. This view is supported by the asymmetry of pressure shadows and fringes on 

(Figure 5a and Plates 17 and 20), and subhorizontal quartz-fibre infillings in (Figures 5 and 18 and 
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Plate 18), stiff clasts observed on horizontal outcrops surfaces throughout the Seine-type rocks. 

Poulsen (1984) argued that the combination of meso- and macro-scale features in the supracrustal 

wedge between the Quetico and Seine River faults was explicable by dextral, wrench fault tectonics 

in which the depositional centre of Seine-type deposits was initiated between bounding, transcurrent 

faults. However, this scenario is unable to explain: 1) horizontal folds west of the map area (Poulsen 

1984b); 2) the transection of these folds by schistosity (Poulsen 1984b); and 3) widespread, 

subvertical elongation lineations in the Seine-type deposits, without invoking zone-perpendicular 

shortening before or contemporaneous with shearing. The depositional centre of Seine deposits may 

have developed before or at the onset of transpression, but did not likely form late in the deformation 

history of the rocks between bounding transcurrent faults as suggested by Poulsen (1984) and Davis 

et al. (1989). 

Other strain features such as oblate strain fabrics (Hsu 1971), the pattern of high-order mesoscale 

shear zones (Poulsen 1984), lenticular lithotectonic domains, the mainly steeply plunging elongation 

lineations except within late transcurrent shear zones, are explicable by a model of dextral 

transpression (Lowell 1972; Sanderson and Marchini 1984; Blewett and Pickering 1988; Hudleston et 

al. 1988; Woodcock 1990) in which zone-perpendicular shortening was contemporaneous with, or 

followed by, dextral transcurrent shear. The formation and preservation of pressure-shadows only on 

horizontal outcrop surfaces suggests that late, ductile deformation was essentially two-dimensional, 

supporting the latter scenario. 

Immediately south of the supracrustal wedge, low-grade metasedimentary rocks of the northern 

Quetico Subprovince contain only a single tectonic foliation which is nearly coplanar with that in 

rocks of the supracrustal wedge. Near Calm Lake, east of the map area, the microfabric of the Dj 
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cleavage (terminology of Borradaile et al. 1988) in rocks of the northern Quetico Subprovince shows 

no evidence of dextral shear (Borradaile et al. 1988). This suggests that late dextral shear v̂ âs 

inhomogeneously distributed on scales larger than individual outcrops in the northern Quetico 

Subprovince. In Quetico-type metasedimentary rocks of the Seine River shear zone, slip seems to 

have occurred along select bedding planes, as readily apparent from post-lithification faults and other 

ramp-like structures. If the tectonic foliation in rocks of the allochthonous wedge and within the 

adjacent Quetico Subprovince are temporally equivalent, then the transpression zone is larger than 

the wedge and may, in fact, include much of the Quetico Subprovince (see also Borradaile et al 

1988; Hudleston et al. 1988). 

CORRELATION BETWEEN GEOLOGY AND GEOPHYSICS 

The major lithologic units have a recognizable aeromagnetic signature on geophysical maps (OGS 

1980). Archean metasedimentary rocks may be differentiated from metavolcanic rocks on the basis of 

contrasting patterns of magnetic intensity. The metavolcanic rocks have a cellular pattern consisting 

of subcircular contour lines, indicating that the rocks have a variable magnetic intensity. The 

metasedimentary rocks commonly have a less variable magnetic intensity that is characterized by 

quasi-linear contour lines. The quasi-linear contour lines representing the metasedimentary rocks 

obtain lobate-shapes in areas of ironstone, revealing the stronger magnetic intensities of the 

ironstone. This effect is seen in both the ironstone of the Wabigoon Subprovince and in Seine-type 

rocks of Domain 2. Ironstone running through Wild Potato Lake and exposed on small islands is 

seen on aeromagnetic maps (OGS 1980) as a large Z-pattem, similar to the geologic map pattern. 

Diabase dikes are indicated by N-S deflections in the dominantly eastward-striking magnetic 

contour lines of Domains 1 and 2. A strong northward deflection of the magnetic contour lines on 
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the southwestern shore of Wild Potato Lake is coincident with an undeformed diabase dike whose 

width exceeds 20 m (map inside back pocket). In the metavolcanic rocks, the magnetic signature of 

these dikes is obscured. 

Major eastward-striking shear zones are marked either by linear zones of electromagnetic 

conductors or by continuous quasi-linear bands of contour lines which may contain weak cellular 

patterns. On total intesity aeromagnetic maps (OGS 1980), the Quetico shear zone is marked by 500 

m thick zone of quasi-linear contour lines having a steep gradient. Electromagnetic conductors are 

virtually absent in the Quetico shear zone. Only the northern portion of the Seine River shear zone 

was covered in the aeromagnetic survey (OGS 1980). In southwestern part of the Seine River shear 

zone, the aeromagnetic pattern is dominated by east-northeastward-trending, elliptically-shaped 

positive anomalies that are associated with ironstone. A linear array of electromagnetic conductors, 

south of the elliptically-shaped anomalies is coincident with a valley. Away from the ironstone and 

in the northwest part of the Seine River shear zone a steep, positive gradient in quasi-linear contour 

lines is apparent. 

At the contact between the Hillyer Creek Dome and the supracrustal rocks is a strong, linear 

electromagnetic conductor (OGS 1980) which is coincident with a narrow valley. At this contact, 

there is a pronounced, Z-style deflection in the aeromagnetic contour lines. The valley may mark a 

small fault structure. 

Other linear zones of conductive material are probably coincident with thin units of banded 

ironstone and, in the Bennett Creek Stock, a pyrite-pyrrhotite-magnetite zone. 

In the western portion of the Wabigoon Subprovince, sand plains and/or swamps conceal the 

bedrock. Here, a lobate pattern of closed contour lines in the aeromagnetic map pattern (OGS 1980) 



74 

is interpreted, by the author, to represent the Little Turtle River Stock. Some outcrops of virtually 

unfoliated granitic rocks mapped within the borders of this lobate pattern confirm this interpretation. 

The aeromagnetic pattern around the Little Turtle River Stock is characterized by a gentle gradient 

and quasi-linear contour lines, a pattern consistent with the presence of metasedimentary rocks. 

ECONOMIC GEOLOGY 

A variety of mineral occurrences have been reported from the area and include gold, silver, iron, 

copper, garnet, tourmaline, and graphite. Clay, sand and gravel deposits also occur within the map 

area. 

In 1893, gold was first discovered near Mine Centre and, by 1904, many shafts had been sunk and 

several small mines developed. Only the Independence Mine within the map area, and the Olive, 

Golden Star, Foley and Cone mines in the Mine Centre-Seine River area to the west produced any 

gold. 

In the map area, gold production is reported only from the Independence Mine and no base metal 

production is recorded from any of the deposits. A total of 8 exploration shafts have been sunk to 

investigate three of the main gold occurrences (Independence Mine, Log Cabin prospect, Alice A 

prospect). Little base metal exploration had been conducted in the map area until the mid 1950's. In 

the late 1950's, the Noranda occurrence and its eastward extension, the Polygon Lake occurrence 

(Tables 2 and 3, Figure 2) were discovered. In 1975, the Hanna Mining Company evaluated base 

metal mineralization over a large claim block, the eastern portion of which extended into the area of 

the Alice 'A prospect (Hogg 1975; Muhic 1976a, 1976b). 

The descriptions of occurrences are listed alphabetically by the historical name of the occurrence. 

Where possible the owner of the property containing the occurrence and the date of last known 
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ownership are noted (Table 2). Many of the occurrences, which were originally worked in the late 

1800's to early 1900's, have incomplete histories of ownership and development work. Attempts were 

made by the field crew to visit as many occurrences as possible. A few occurrences could not be re

located, some occurrences were found to be overgrown, and in the case of the Log Cabin prospect, 

timbered shafts and dump material precluded direct observation of any intact mineralized rock. 

Few deposits in the map area have been investigated in the light of modem concepts of ore genesis 

and structural geology (for an exception see Poulsen 1984a). Classification of the deposits in this 

report are based mainly on descriptions found in Mineral Deposit Inventory Records (OGS 1989a; 

OGS 1989b), Geological Data Inventory Folios (GDIF) and other information in assessment files, on 

file in the Assessment Files Research Office (Ontario Geological Survey, Toronto), and rarely 

include detailed data gathered by the author. Poulsen (1984a) and Schneiders and Dutka (1985) 

provided a detailed description of many occurrences in the Mine Centre area and updates on some of 

these occurrences can be found in Report of Activities of the Resident Geologist's Office, published 

annually by the Ontario Geological Survey. For brevity, much of the information on file is complied 

in tabular form (Table 3). 

Gold Mineralization 

In the map area, most of the reported gold occurrences are within, or close to linear shear zones. 

The gold occurrences are hosted primarily within quartz and/or quartz-carbonate veins which occur 

within strongly schistose to mylonitic supracrustal rocks, particularly felsic metavolcanic rocks. 

Despite different host-rock types, these gold occurrences are classified as shear-zone-hosted vein-

type deposits (cf. Poulsen 1984a). 

Auriferous quartz and quartz-carbonate veins, with or without sulphide mineralization, have been 
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the primary target of exploration in the Mine Centre area since the 1890's. The auriferous veins may 

be of en echelon type or may be parallel to the walls of local shear zone (Poulsen 1984a). 

Shear-zone-hosted vein-type deposits 

Gold mineralizations at the Alice "A", Cedar Lake and Log Cabin prospects, the Emma Abbott 

and Gold Bug occurrences, and the Independence Mine are all examples of shear-zone-hosted vein-

type deposits. 

The Alice "A" prospect, Emma Abbott and Gold Bug occurrences are situated in a linear 

alteration zone (Hampton 1988) parallel to, and 0.8 km south of the Quetico shear zone. Schistose 

felsic metavolcanic rocks host the auriferous veins at each occurrence. 

Vein-type mineralization also occurs at the Independence Mine and the Cedar Lake and Log 

Cabin prospects. Located less than 0.5 km north of the Quetico shear zone, the auriferous quartz 

veins at the Independence Mine and Cedar Lake prospect are developed within schistose felsic 

metavolcanic rocks (Fumerton 1985) and sulphide ironstone, respectively (Fumerton 1981). At the 

Log Cabin prospect located within the Seine River shear zone, auriferous quartz-ankerite veins 

contain sulphide mineralization. At all of these occurrences, the auriferous quartz veins have been 

related to outcrop-scale, eastward-striking shear zones (Schnieders and Dutka 1985). 

Base Metal Mineralization 

The only noteworthy occurrence of base metal mineralization in the map area is the Polygon Lake 

occurrence (eastward extension of the Noranda occurrence?). The low-grade copper mineralization 

(chalcopyrite), along with a pyrite-pyrrhotite-magnetite zone is found within an enclave of 

amphibolitized metavolcanic rocks [hornblende microdiorite of Young (I960)] in the Beimett Creek 

Stock. The pyrite is locally nodular. Magnetite-bearing soils are thought to represent nearby, strongly 



77 

weathered outcrops of the main zone. The results of diamond drilling indicate that the zone is 1,455 

m in strike length and has an orthogonal thickness of up to 16.3 m (Young 1960; Fountain 1966; 

Schnieders and Dutka 1985). 

Young (1960) suggested that the sulphide mineralization was associated with intrusion of the 

Bennett Creek Stock and is controlled by a northwesterly-striking shear zone. Little definitive work 

has been done on the occurrence which might also be interpreted as an amphibolitized ironstone. 

Description of Selected Major Occurrences 

Alice 'A'prospect [1] 

The Alice 'A' prospect along with the Emma Abbott and Gold Bug occurrences (Figure 2) are in a 

mineralized zone with a strike length of nearly 1.5 km (Hampton 1988). Originally mapped as felsite 

schists in the 1890's, these occurrences actually occur within a band of schistose felsic metavolcanic 

rocks located partly within the Quetico shear zone. The felsic metavolcanic rocks consist of flows 

and minor tuffs, both of which are commonly sericitized and carbonatized. The flows contain 1 to 

5% greyish-blue quartz eyes set in a very fine-grained to aphanitic matrix. These rocks form an 

eastward-striking band that extends from west of Mine Centre east into the map area. 

In the map area, these schistose rocks are commonly carbonatized (ankeritic alteration?) and 

contain small irregular quartz veins. In outcrop, the carbonatization is evident as rusty brown stains 

along the plane of schistosity. Locally, the carbonate has replaced quartz eyes. The quartz veins are 

commonly less than a few centimetres thick. Some veins have an en echelon geometry that is 

compatible with dextral shear in the Quetico shear zone. Other veins have an irregular geometry and 

chaotic distribution, en echelon veins host the known gold mineralization (Hampton 1988). Some of 

the veins are also mineralized with galena and pyrite. 
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Tonnage and Grade Estimates 

In 1899, a mill run of 10 tons from dump material obtained collectively from the two shafts of the 

Alice 'A' occurrence gave values of $11.38/ton (price of gold in 1899 was $18.69 per ounce) (Bow 

1899). 

Cedar Lake Prospect [8] 

The Cedar Lake prospect is west of the Independence Mine and is underlain by an assemblage of 

metasedimentary rocks. Metavolcanic rocks and rare porphyry bodies are located close by. 

Originally the prospect was touted as a low-grade, large-tonnage gold deposit (Miles 1936), and 

hence the prospect has had a long history of exploration. The main exploration work, undertaken by 

Cedar Lake Gold Syndicate in 1936, was concentrated in a zone of schistose rocks, bearing quartz 

veins, along a contact between metavolcanic and metasedimentary rocks. At least eight trenches are 

reported. In eleven 0.9 m chaimel samples obtained over 18 m in the central portion of the main 

trench (No. 1), assays ranged from 0.10 to 0.49 ounce Au per ton and averaged 0.25 ounce Au per 

ton (Fumerton 1985). Anomalous gold values have been found in subsequent work by other 

companies, but assay results were rarely as good as those initially reported by Cedar Lake Gold 

Syndicate (Burke 1940). 

Tonnage and Grade Estimates 

Two small gold-bearing zones comprise the occurrence. One zone is 85 feet (26 m) long by 3 

feet (0.9 m) thick and was considered to have a grade of 0.15 ounce Au per ton (Miles 1936). The 

other zone is 58 feet (18 m) long by 3 feet (0.9 m) thick and grades 0.11 ounce Au per ton (Miles 

1936). Vertical dimensions of these zones were not reported. 

Independence Mine [9] 
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The main auriferous quartz vein of the Indepedence Mine is up to 18 m long and 0.6 m thick. The 

host rock may be a felsic quartz crystal tuff in which the quartz eyes have a bluish tint (Fumerton 

1985). The mapping survey delineated quartz poiphyritc rocks, possibly a crystal tuff (cf. Fumerton 

1985), an assemblage of metavolcanic rocks and a diortic stock near the old workings. The shaft was 

not re-located in the present survey and its location is taken from Fumerton (1985). Mafic to 

intermediate flow rocks form the bulk of the metavolcanic assemblage and consist of amphibolitized 

massive and pillowed flow rocks. Small felsic flows also occur and are interlayered with thin 

horizons of felsic pyroclastic rocks. " 

Tonnage and Grade Estimates 

In 1898, 125 tons of ore were milled and produced 121 ounces of Au for a grade of 0.97 ounce of 

Au per ton (Holmstead 1988a and b). Bow (1899) reported that the main quartz vein containing gold 

mineralization carries values up to 7.76 ounces Au per ton whereas the adjacent country rock 

contains values up to 0.39 ounce Au per ton (Holmstead 1988a, 1988b). 

Log Cabin prospect [12] 

The prospect is located in strongly schistose and mylonitic metasedimentary and metavolcanic 

rocks in the Seine River shear zone. Three shafts were sunk in the early 1900's, only two of which 

were located in the present survey. Shaft 1 was sunk on a 6 m thick quartz-sulphide zone which was 

exposed over a strike length of 60 m (Ennis 1985). Shafts 2 and 3 were sunk to 18.4 m and 21.4 m, 

respectively on the only other reported outcroppings of the veins. The water-filled and timbered 

shafts preclude any direct observation of the mineralization. Twelve reported assays from dump 

material range from nil to 0.26 ounce Au per ton and nil to 0.03 ounce Ag per ton (Ennis and Caven 

1986). 
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Tonnage and Grade Estimates 

No records were found. 

SUGGESTIONS FOR FUTURE EXPLORATION 

In the map area, several occurrences, each with anomalous gold values, justify further exploration. 

As noted by Fumerton (1985), the Independence Mine and its surrounds should be re-evaluated. The 

band of felsic metavolcanic rocks which contains the Alice 'A' prospect, and the Emma-Abbott and 

Gold Bug occurrences should be re-assessed for syntectonic, fissure-type auriferous veins. 

Rocks within shear zones, especially those that fail by fracture, are considered to be prime 

exploration targets. Five of eight abandoned mine shafts occur within mylonites of the Quetico or 

Seine River shear zones in the map area and the Olive Mine, a past-producer, is situated just west of 

the map area in mylonitic felsic metavolcanic rocks of the Quetico shear zone. There exists the 

possibility of low-grade, large-tonnage gold deposits associated with these and other shear zones. As 

at the Olive Mine, syntectonic quartz veins within mylonitized felsic volcanic rocks of the Quetico 

shear zone in the map area may yield low-tonnage, high-grade gold deposits. 

In the map area, quartz veins range in width from less than one centimetre to more than several 

metres. Commonly, the veins are lenticular and accessory minerals include ankerite, sphalerite, 

chalcopyrite and rarely arsenopyrite. The geometry of the veins suggests that many are syntectonic. 

In the Mine Centre area, gold is reported (Assessment Files Research Office, Ontario Geological 

Survey, Toronto) to occur within recrystallized pyritic chert (Gallo 1988) as well as in crosscutting 

quartz stringers. Several chert horizons were noted in the course of mapping, the largest of which 

occurs just north of Camp Creek road (Figure 2). 

Feldspar porphyritic intrusions within Seine-type rocks have economic potential as they locally 



81 

contain anomalous gold values (Gallo 1988). Values of up to 37 ppb Au or about 7 times the gold 

content of typical Archean volcanic rocks (Gallo 1988) are reported from these porphyry sheets. 

Gamet-anthophyllite rocks at the southern margin of the Hillyer Creek Dome should be 

investigated for industrial mineral potential. The garnets contain appreciable amounts of quartz 

which, however, may limit their use as industrial abrasives. The occurrence of anthophyllite, 

commonly associated with intense magnesium alteration (Deer at al. 1980), requires further 

investigation. 

Montmorillonite clays at the Glenorchy occurrence form an attractive ceramic (MDIR Glenorchy) 

and should be investigated to determine the size of the deposit. Bentonite clay deposits at the 

Sturgeon Falls Indian Reserve occurrence should also be investigated for their potential in the 

production of ceramic materials. 
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FIGURE CAPTIONS 

Figure 1. Location map of the study area (annotated as Fig. 2) in the Rainy Lake region of the 

Quetico and Wabigoon subprovinces. QSZ, Quetico shear zone; SRSZ, Seine River shear zone. 

Thick, solid line on inset map shows the boundaries of the Superior Province. WS, Wabigoon 

Subprovince; QS, Quetico Subprovince. 

Figure 2. Simplified geological map and mineral occurrences in the map area. QSZ, Quetico shear 

zone; SRSZ, Seine River shear zone; WPLSZ, Wild Potato Lake shear zone; HCD, Hillyer Creek 

Dome; LTRS, Little Turtle River Stock; BCS, Bennett Creek Stock; DLS, Day Lake Stock; WLS, 

Whalen Lake Stock. 1, Alice 'A' prospect; 2, Emma-Abbott occurrence; 3, Gold Bug occurrence; 

4, Glenorchy occurrence; 5, Sutherland Group occurrence; 6, Noranda occurrence; 7, Glory Hole 

occurrence; 8, Cedar Lake prospect; 9, Independence prospect; 10, Bennett Lake occurrence; 11, 

Sturgeon Falls Indian Reserve occurrence; 12, Log Cabin/Camp Creek prospect; 13, 

Independence south occurrence; 14, Polygon Lake occurrence; 15, Bennett Lake east occurrence. 

Refer to Figure 1 for the location of the study area within northwestern Ontario. 

Figure 3. Lithotectonic domains in the wedge of supracrustal rocks between the Quetico and Seine 

River shear zones. Domains 2a and 2b are the Wild Potato Lake and Seine River subdomains, 

respectively (cf. Poulsen 1984b). Rock units unornamented for clarity of domain boundaries. 

Refer to Figure 2 for rock types. 

Figure 4. Field classification of sandstones used in this report (simplified from Young 1967). Cross-

hatched region represents feldspathic arenites and includes arkose and lithic arkose. 

Figure 5. Sketch diagrams of fractured clasts in Seine-type conglomerate, (a) Dilatant fracture and 
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pressure fringes are filled with subhorizontal quartz fibres (thick solid lines). The pressure fringes 

are asymmetrically developed at the ends of the clasts and are compatible with horizontal dextral 

shear (large arrows), (b) Wedge-shaped fracture developed near the end of a clast. 

Figure 6. Field classification scheme for mylonitic rocks used in this report (modified from Sibson 

1977). 

Figure 7. QAP plot for plutonic rocks (after Streckeisen 1976). 

Figure 8. Chemical classification of feldspar porphyritic sheets using (a) Jensen cation plot (Jensen 

1976), (b) AFM ternary plot (Irvine and Barager 1971), and (c) NajO + KjO - SiOj diagram 

(Irvine and Barager 1971). Field labels in (a) are TR, tholeiitic rhyolite; TD, tholeiitic dacite; TA, 

tholeiitic andesite; HFT, high-iron tholeiitic basalt; HMT, high-magnesium tholeiitic basalt; CR, 

calc-alkalic rhyolite; CD, calc-alkalic dacite; CA, calc-alkalic andesite; CB, calc-alkalic basah; 

BK, basaltic komatiite; and UM, ultramafic komatiite. In (b), A = NazO + KjO, F = FeO + FejO, 

as determined from Fe t̂ (see text for details) and M = MgO. 

Figure 9. Chemical classification of mafic to intermediate metavolcanic flow rocks using (a) Jensen 

cation plot (Jensen 1976), (b) AFM ternary plot (Irvine and Barager 1971), and (c) NajO + K2O -

SiOj diagram (Irvine and Barager 1971). Refer to Figure 8a for field labels of (a). In (b), A = 

NBZO + K2O, F = FeO + FejOs as determined from Fe t̂ (see text for details) and M = MgO. 

Figure 10. Chemical classification of felsic metavolcanic flow rocks using (a) Jensen cation plot 

(Jensen 1976), (b) AFM ternary plot (Irvine and Barager 1971), and (c) Na20 + KjO - SiOj 

diagram (Irvine and Barager 1971). Refer to Figure 8a for field labels of (a). In (b), A = NajO + 

K2O, F = FeO + FejOj as determined from Fet̂ , (see text for details) and M = MgO. 

Figure 11. Poles to schistosity (a) and relict bedding (b) in Wabigoon-type metasedimentary rocks. 
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Machine contoured stereoplots (lower hemisphere) using Gaussian weighting function (after 

Jowett and Robin 1988). Contours of increasing density beginning at E=3a; increments of 2c 

thereafter. 

Figure 12. Poles to schistosity in Domain 1 metavolcanic rocks. Machine contoured stereoplot (lower 

hemisphere) using Gaussian weighting function (after Jowett and Robin 1988). Contours of 

increasing density beginning at E=3a; increments of 4<J thereafter. 

Figure 13. Poles to schistosity (a) and relict bedding (b) in Seine-type metasedimentary rocks 

(Domain 2). In (a), poles to schistosity not shown for clarity. Machine contoured stereoplots 

(lower hemisphere) using Gaussian weighting function (after Jowett and Robin 1988). Contours 

of increasing density beginning at E=3a; increments increasing by 4a and 2c in (a) and (b), 

respectively. 

Figure 14. Poles to schistosity (a) and relict bedding (b) in Quetico-type metasedimentary rocks. 

Poles to schistosity not shown for clarity in (a). Machine contoured stereoplots (lower 

hemisphere) using Gaussian weighting function (after Jowett and Robin 1988). Contours of 

increasing density beginning at E=3o; increments of 4a thereafter. 

Figure 15. Structural fabrics in shear zones. Orientations of structural fabrics with respect to the 

boundaries of a simple shear zone (a). Detailed geometrical relationships amongst schistosity, C-

and C'-planes in a ductile shear zone (b). In (b), note the orientation of schistosity across any 

given C-plane and the sigmoidal-shaped clasts. 

Figure 16. Poles to C-planes (a) and C'-planes (b) in rocks of the Quetico shear zone. Machine 

contoured stereoplots (lower hemisphere) using Gaussian weighting function (after Jowett and 

Robin 1988). Contours of increasing density beginning at E=3a ; increments of 2c thereafter. 
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Figure 17. Poles to C-planes (a) and C'-planes (b) in rocks of the Seine River shear zone. Machine 

contoured stereoplots (lower hemisphere) using Gaussian weighting function (after Jowett and 

Robin 1988). Contours of increasing density beginning at E=3CT; increments of 2a thereafter. 

Figure 18. Compilation plot of quartz fibres obtained from fractured clasts in Seine-type 

conglomerates. The peak position, indicating the mean orientation of the quartz-fibre population, 

is subhorizontal. Machine contoured stereoplot (lower hemisphere) using Gaussian weighting 

function (after Jowett and Robin 1988). Contours of increasing density beginning at E=3a; 

increments of 4a thereafter. 

PLATE CAPTIONS 

Plate 1. Epidotized pods and cuspate mafic foliae (black) within an irregularly weathered surface 

rock, interpreted by the author to have been a mafic pillowed flow. Tail terminations on the 

epidotized pods indicate dextral shear. The outcrop is in the Seine River shear zone, 50 m north 

of sandstones of the Quetico Subprovince. View is perpendicular to the horizontal outcrop surface 

and scale arrow points westward along the bulk schistosity trace. 

Plate 2. Buff-white, lapilli-sized fragments of felsic material in a green chloritic matrix. The 

orientation of C-S and C'-planes indicate dextral shear (refer to Figure 15 for details). C'-planes 

are zones of dextral shear which deflect both the C-and S-surfaces. The view is perpendicular to 

the horizontal outcrop surface. The outcrop is located near the southern margin of the Quetico 

shear zone. 

Plate 3. Greenish to buff-white weathered surface of felsic metavolcanic rock located near the 

southern margin of the Quetico shear zone. Thin black seams of cataclasite contain barely visible 

felsic fragments. The view is perpendicular to the horizontal outcrop surface. 
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Plate 4. Thin gabbro sheets within mafic metavolcanic rocks. Oblique view, looking west on a 

horizontal outcrop exposed near the abandoned town of Glenorchy. 

Plate 5. Large gamet poikioblasts in a mainly amphibolitic matrix. Most garnets contain appreciable 

amounts of quartz. Outcrop is located near the southern contact of the Hillyer Creek Dome. 

Plate 6. Layered, gametiferous rocks, interpreted by the author to have been interbedded pelitic and 

psammitic units, exposed near the southern margin of the Hillyer Creek Dome. 

Plate 7. Pale pink gamet and bundles of bladed anthophyllite crystals exposed on a subvertical 

foliation surface. 

Plate 8. Post-lithification fault in wacke-mudstone sequence within the Seine River shear zone. The 

fault is marked by disaggregated quartz below the ramp-folds. The view is perpendicular to the 

horizontal outcrop surface; scale arrow points west along bedding trace. 

Plate 9. Outcrop of interlayered conglomerate and sandstone outside any linear shear zones. Note the 

discontinuous bedding in the sandstone and the anticlockwise transection of bedding by 

schistosity. Metavolcanic clasts are strongly strained whereas rigid plutonic clasts are not. 

Oblique view of subhorizontal outcrop surface. Hoe end of hammer points south and hammer 

handle is 41 cm long. 

Plate 10. Interlayered lithic sandstone and conglomerate. Note trough and planar cross-beds within 

the lithic sandstone. Hammer is 41 cm long, looking northeast on a subvertical rock face. 

Plate 11. One metre thick pebble conglomerate horizon within mudstone. Note the succession from 

conglomerate to psammite to pelite, indicating that the top direction is to the south. Oblique view 

of horizontal outcrop surface; pick end of hammer points south. Hammer is 41 cm long. 

Plate 12. Metasedimentary inclusions and homblendite patches in syenitoid rock of the Whalen Lake 



Plate 12. Metasedimentary inclusions and homblendite patches in syenitoid rock of the Whalen Lake 

Stock. Metasedimentary inclusions are foliated and most inclusions have a pale-coloured reaction 

rim. 

Plate 13. Feldspar megacrystic clast (beneath scale card) within Seine-type conglomerate. The clast 

closely resembles rocks comprising the feldspar poiphyritic sheets. View is of a horizontal 

surface and scale arrow points west along the schistosity trace. 

Plate 14. Black-coloured, pseudotachylite seams in Quetico-type metasedimentary rock exposed in 

the southern SRSZ. View is perpendicular to the horizontal outcrop surface; scale arrow points 

west along the barely-visible bedding trace. Northeast-southwest structures are glacial striae. 

Plate 15. Mylonitic fabrics in cherty horizon in a mafic metavolcanic sequence in the Quetico shear 

zone. View is perpendicular to the horizontal outcrop surface; scale arrow points west along the 

C-plane. The pencil marks the orientation of the C-planes. Note relict schistosity (strikes north 

of east) preserved above the scale card. 

Plate 16. Asynmietric Z-folds developed within interlayered mafic metavolcanic rocks and cherty 

horizons in the Quetico shear zone. View is perpendicular to the horizontal outcrop surface; 

scale arrow points west along the bulk schistosity trace. 

Plate 17. Broken clast in Seine-type conglomeirate. Note quartz-fiUed fractures and stepped margins 

of clast. Sinistral slip on fractures is consistent with overall dextral shear in the SRSZ. View is 

perpendicular to the horizontal outcrop surface; scale arrow points west along the bulk 

schistosity trace. 

Plate 18. Fibrous quartz pressure fringe and extensional fractures in rigid clast of Seine-type 

conglomerate. Asymmetry of the pressure fringe is compatible with horizontal dextral shear. 
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View is perpendicular to horizontal outcrop surface; scale arrow points west along the bulk 

schistosity trace. 

Plate 19. Ultramylonitic, Seine-type conglomerate located within the SRSZ. Buff-white felsic 

metavolcanic fragments are readily visible in a green matrix. Hammer is 41 cm long, hoe end 

points to the south. Note small band of sandstone south of the hammer. Wavy laminated 

appearance is due to C'-planes (dotted lines) which strike clockwise of the clast foliation. C- and 

S-surfaces are essentially parallel in this outcrop. 

Plate 20. Voids at the ends of the rigid clast represent weathered out pressure shadows. The 

asymmetry of the pressure shadows is compatible with dextral shear. 
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APPENDIX III: ANALYTICAL RESULTS FOR THE FELSIC TO INTERMEDIATE 
METAVOLCANIC ROCKS 

Field No.* 

Easting 

Northing 

Oaim 
Map 

Field 
Name 

49 

538906 

5400966 

Bennett 
Lake 

felsic 
metavolcanic 

SiOj 

TiO^ 

AI2O3 

Fe^** 

MnO 

MgO 

CaO 

Na^O 

K2O 

P.O3 

LOI 

TOTAL 

76.48 

0.13 

11.79 

2.11 

0.02 

0.25 

0.58 

3.54 

2.03 

0.01 

1.74 

98.68 

133 

539643 

5401221 

Bennett 
Lake 

felsic 
metavolcanic 

75.22 

0.24 

11.80 

3.11 

0.03 

0.42 

0.86 

4.00 

2.34 

0.01 

1.64 

99.67 

148 

548556 

5405683 

Bennett 
Lake 

felsic to 
intennediate 
metavolcanic 

172 

555079 

5403502 

Bennett 
Lake 

felsic 
metavolcanic 

267 

544228 

5400887 

Bennett 
Lake 

intennediate 
metavolcanic 

477 

555065 

5399219 

Wild 
Potato 

felsic 
metavolcanic 

5031 

536759 

5400990 

Bennett 
Lake 

felsic 
metavolcanic 

5114 

540919 

5400933 

Bennett 
Lake 

felsic 
metavolcanic 

5293 

540436 

5397704 

Wild 
Potato 

felsic to 
intennediate 
metavolcanic 

64.90 

0.41 

13.76 

5.55 

0.12 

1.02 

2.39 

3.80 

2.27 

0.18 

5.11 

99.51 

76.57 

0.14 

12.47 

1.98 

0.03 

0.61 

0.56 

4.96 

1.65 

0.01 

0.70 

99.68 

53.70 

0.74 

16.10 

8.12 

0.14 

4.94 

6.21 

4.03 

0.08 

0.09 

5.32 

99.47 

72.19 

0.26 

13.27 

2.93 

0.06 

0.66 

2.33 

2.33 

2.57 

0.06 

2.7 

99.36 

73.37 

0.18 

13.73 

2.75 

0.03 

0.80 

0.28 

1.69 

4.00 

0.01 

2.26 

99.10 

78.25 

0.17 

11.35 

1.66 

0.02 

0.50 

0.15 

3.33 

2.56 

0.02 

1.21 

99.22 

68.48 

0.47 

16.96 

2.59 

0.02 

0.62 

0.21 

4.58 

3.38 

0.09 

1.9 

99.30 

* Field numbers have been abbreviated from the standard OGS sample numbers such that WSS-49-
91 is listed as 49. 
** Total iron reported as FezO,. 
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APPENDIX IV: ANALYTICAL RESULTS FOR THE FELDSPAR PORPHYRY SHEETS OF 
DOMAIN! 

Field No.* 

Easting 

Nortfiing 

Claim Map 

Field Name 

362 

546031 

5397741 

Wild 
Potato 

feldspar 
porphyry 

5399 

542252 

5396577 

Wild 
Potato 

feldspar 
porphyry 

SiOj 

TiO, 

Al,03 

Fe.,** 

MnO 

MgO 

CaO 

Nap 

KP 

PP, 

LOI 

TOTAL 

53.13 

0.76 

19.29 

5.41 

0.07 

1.49 

2.71 

6.88 

3.13 

0.47 

2.93 

96.27 

60.08 

0.51 

18.48 

5.86 

0.05 

1.87 

1.86 

3.96 

3.77 

0.28 

3.2 

99.92 

* Field numbers have been abbreviated from the standard OGS sample numbers such that WSS-49-91 is listed as 49. 
** Total iron reported as FejOj. 
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Photo 1 Epidotized pods and cuspate 
mylonitized pillowed flow rock 

mafic foliae within 

Photo 2 Buff-white, lapilli-sized fragments of of felsic material 
in a green chloritic matrix. Three shear zone fabrics are 
preserved in these rocks 
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Photo 3 Felsic metavolcanic rock containing cataclasite seams, 
near the southern margin of the Quetico shear zone 

Photo 4 Thin gabbro sheets within mafic flow rocks 
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Photo 5 Large garnet poikiloblasts in a mainly amphibolitic 
matrix, from a rock located near the southern contact of 
the Hillyer Creek Dome 

Photo 6 Layered, garnetiferous metasedimentary rocks exposed near 
the southern margin of the Hillyer Creek Dome 
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Photo 7 Anthophyllite and pale pink garnets in a supracrustal 
rock near the contact with the Hillyer Creek Dome 

Photo 8 Post-lithification fault in wacke-mudstone sequence 
within the Seine River shear zone 
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Photo 9 Outcrop of interlayered conglomerate and sandstone 
outside any shear zones 

Photo 10 Trough and planar cross-beds within lithic sandstone 
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Photo 11 One metre thick pebble conglomerate horizon within 
mudstone 

^^>>^. 

'^'C^^. 

•3- T^''_ . 

% 

, •"•* J ; | | i 

:,^:^--.^:^. 

" - • ' - " ; 

' - - . -

Photo 12 Metasedimentary inclusions and hornblendite patches in 
syenitoid rock of the Whalen Lake Stock 
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Photo 13 Feldspar megacrystic clast within Seine-type conglomerate 

Photo 14 Black-coloured, pseudotachylite seams in Quetico-type 
metasedimentary rock exposed in the southern part of the 
Seine River shear zone 
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Photo 15 Shear zone fabrics in cherty horizon within mafic 
metavolcanic sequence of the Quetico shear zone 

Photo 16 Asymmetric Z-folds developed within interlayered mafic 
metavolcanic rocks and cherty horizons in the Quetico 
shear zone 
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Photo 17 Broken clast in Seine-type conglomerate from the Seine 
River shear zone 

Photo 18 Laminated appearance of strongly strained Seine-type 
conglomerate within the Seine River shear zone 
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Photo 19 Weathered-out pressure shadows at the ends of clast. 
Asymmetry of the pressure shadows indicates dextral 
shear. 

131 



Table 1. List of lithologic units. 

PHANEROZOIC 
CENOZOIC 

QUATERNARY 
PLEISTOCENE AND RECENT 

UNCONFORMTTY 

PRECAMBRIAN 
EARLY TO LATE PRECAMBRIAN MAHC INTRUSIVE ROCKS 

Uitbasc 

INTRUSIVE CONTACT 

EARLY PRECAMBRIAN (ARCHEAN) 
METAMORPHOSED INTERMEDIATE TO FELSIC HYPABYSSAL INTRUSIVE ROCKS 

Qiuitz poiphyiy, quaitz-feldspar porphyry^eldspar porphyiy 

INTRUSIVE CONTACT? 

SYN- TO POST-TECTONIC MAFIC TO FELSIC INTRUSIVE ROCKS 
Granite, granodiorite, tonalite, quartz syenite, quartz moszonite, quartz monzodiorite, quartz dioritc, syenite, monzonitc, dioritc 

INTRUSIVE CONTACT 

PRE- TO SYNTECTONIC METAMORPHOSED MAHC TO FELSIC INTRUSIVE ROCKS 
(Bennett Creek Stock and related rocks) 

Diorite, quartz diorite, gabbro, quartz gabbto, tonalite 

INTRUSIVE CONTACT 

METAMORPHOSED FRE-TECTONIC FELSIC INTRUSIVE ROCKS 
(Hillycr Creek Dome) 

Tonalite, granodiorite 

INTRUSIVE CONTACT 

GRANITIC MIGMAimC ROCKS 

Granite, granodiorite, tonalite, quartz monzodiorite, quartz monzogabbio 

CONTACT UNSEEN 

METASEDIMENTARY ROCKS 
Chemical and associated clastic metasedimentary rocks 

Oiert, magnetite ironstone 
Low-metamotphic grade argillaceous, arenaceous and rudaoeous clastic metasedimentary rocks (Seine-type) 

Siltstonc, mudstone, slate, feldspathic wacke, lithic arkose, aricose, conglomerate 

UNCONFORMTIY 
(Seme-type rocks overlie meiavolcamc rocks in Domain 1) 

Low- and medium-metamorphic grade clastic metasedimentary rocks (Quetico-type) 
Siltstone, mudstoae, slate, feldspathic wacke 

Medium-metamorphic grade clastic metasedimentary rocks (Wabigoon-type) 
Siltstone, mudstone, slate, feldspathic wacke, Isotite schist 

INTRUSIVE CONTACT 

METAMORPHOSED MAFIC INTRUSIVE ROCKS 
Diorite, quartz diorite, gabbro, quartz gabbro 

INTRUSIVE CONTACT 

METAVOLCANIC ROCKS 
FELSIC METAVOLCANIC ROCKS 

Massive flows, megaoystic (feldspar and/or quartz) metavolcanic rock, tuff, lapilli tuff 

MAHC TO INTERMEDIATE METAVOLCANIC ROCKS 
Flows, megaoystic (feldspar and/or chlorite) metavolcanic rock, tufi, lapilli tuff, tuff breccia 
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Table 2. List of properties and recently explored parcels of land 

1 Argor Explorations Ltd. [1984] 
(G,GC), Femberg 1984 

2 Bolen, J.A. [1988] 
(DD), Bolen (1988a) 

3 Broad Horizons Inc. [1989] 
(AEM,AM), Barrie 1990 

4 Ciglen, S. [1985-86] 
(G), Ennis 1985 
(G,T), Ennis and Caven 1986 

5 Coloma Resources Ltd. [1984] 
(G,GC,DD,GEM), Resident Geologist's Files, Kenora 

6 Fire River Gold Corporation [1987,1988] 
(G,GM,GC), Hampton 1988 
(GC), Hampton 1989 

7 Goldbrook Explorations Inc. [1989] 
(AEM,AM), Barrie 1989a 

8 Gold Fields Canadian Mining Ltd. [1989] 
(AEM,AM), Barrie 1989b 

9 Lynx-Canada Explorations Ltd. [1984-85] 
[G,GEM,GM], Mordaunt 1984, Spence 1984 

10 Pearson et al. [1982] 
(DD), Pearson et al. (1982) 

11 Redden, J.W. [1983, 1985, 1987-88] 
(PR), Redden 1983 
(GM), Redden 1985 
(GC, GM,GEM), Redden (1987) 

12 Royal Crest Resources Ltd. [1988-89] 
(G,GM,GEM,IP,DD), Holmstead 1988b 
(GM,GEM), Holmstead and Wagg 1989 

13 Seine River Resources Inc. [1987-88] 
(G), Gallo 1987 
(GEM), Bolen 1988b 
(AEM,AM), Barrie 1987 
(T), (AEM,AM,G,GEM,GM,T), Gallo (1988) 

14 Steeprock Iron Mines Ltd. [1982] 
(GM,GEM), Middaugh 1982 

' Date in square brackets indicates date of major work and letter codes in parentheses 
indicates type of work performed on property. Abbreviations are as listed in Table 3. 
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CONVERSION FACTORS FOR MEASUREMENTS IN ONTARIO 
GEOLOGICAL SURVEY PUBLICATIONS 

Conversion from SI to Imperial 

57 Unit Multiplied by Gives 

Conversion from Imperial to SI 

Imperial Unit Multiplied by Gives 

LENGTH 
1 mm 
1cm 
Im 
Im 
1km 

1 cm@ 
lm(2) 
lkm(2) 
Iha 

lcm# 
lm# 
lm# 

IL 
IL 
I L 

I g 
I g 
1kg 
1kg 
I t 
1kg 
I t 

Ig/t 

Ig/t 

0.039 37 
0.393 70 
3.28084 
0.049 709 7 
0.621 371 

0.155 0 
10.763 9 
0.386 10 
2.471 054 

0.061 02 
35.314 7 

1.308 0 

1.759 755 
0.879 877 
0.219 969 

0.035 273 96 
0.032 150 75 
2.204 62 
0.001102 3 
1.102 311 
0.000984 21 
0.984 206 5 

0.029166 6 

0.583 333 33 

inches 
inches 
feet 
chains 
miles (statute) 

I inch 
1 inch 
1 foot 
1 chain 
1 mile (statute) 

AREA 
square inches 
square feet 
square miles 
acres 

1 square inch 
1 square foot 
1 square mile 
lacre 

VOLUME 
cubic inches 
cubic feet 
cubic yards 

1 cubic inch 
1 cubic foot 
1 cubic yard 

CAPACITY 
pints 
quarts 
gallons 

Ipint 
1 quart 
1 gallon 

MASS 
ounces(avdp) 
ounces (troy) 
pounds (avdp) 
tons (short) 
tons (short) 
tons (long) 
tons (long) 

1 ounce (avdp) 
1 ounce (troy) 
1 pound (avdp) 
1 ton (short) 
1 ton (short) 
1 ton (long) 
1 ton (long) 

CONCENTRATION 
ounce (troy)/ 
ton (short) 
pennyweights/ 

1 ounce (troy)/ 
ton (short) 
1 pennyweight/ 

25.4 
2.54 
0J048 

20.1168 
1.609 344 

6.4516 
0.092 903 04 
2.589 988 
0.404 685 6 

16387064 
0.028 316 85 
0.764 555 

0.568261 
1.136522 
4.546 090 

28.349523 
31.103476 8 
0.453 592 37 

907.18474 
0.907184 74 

1016.046908 8 
1.016046 908 8 

34.285 714 2 

1.714 285 7 

mm 
cm 
m 
m 

km 

cm@ 
"m@ 
km<2) 

ha 

cm# 
m# 
m# 

L 
L 
L 

g 
g 

kg 
kg 

t 
kg 

t 

g/t 

g/t 
ton (short) ton (short) 

OTHER USEFUL CONVERSION FACTORS 

1 ounce (troy) per con (short) 
1 pennyweight per ton (short) 

Multiplied by 
20.0 

0.05 
pennyweights per ton (short) 
ounces (troy) per ton (short) 

Note: Conversion factors which are in bold type are exact. The conversion factors have been taken from or have 
been derived from factors given in the Metric Practice Guide for the Canadian Mining and Metallurgical Indus
tries, published by the Mining Association of Canada in co-operation with the Coal Association of Canada. 
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L E G E N D - f w ) S r L e l o p m e n t 
PHANEROZOic V j t / and Mines 

CENOZOIC Ontarip 
QliATKRNARY 

I'l.KlSTOCKNK ANI> KKCENI 
Sand, gravel, clay. peat, lake and stream deposits , ^, j , - . i wx. • • Mines and Minerals Division 

UNCONFORMITY ^^ . ---". ^ - • ' i c-
- • • Ontario Geological Survey 

PRECAMBRIAN 
13 I Early to Uto Precambrian Mafic Intrusive RocKs ^ ^ P f ' ^ ^ o l 

- *̂̂ ^̂ '' PRECAMBRIAN GEOLOGY 
INTRUSIVE CONTACT 

EARLY PRECAMBRIAN (ARCHEAN)- WILD POTATO LAKE AREA 
12 Metamorphosed Intermediate to Felsic ^ G | ^ ¥ T T ' W ^ 

' ' Hypabyssal Intrusive Rocks' ^ ^ i 3 V f \ J •!• £ 1 . ^ 
12a Quartz, quartz-feldspar porphyry 

12b Faidsparporphvn, DISTRICT OF RAINY RIVER 
tNTRUSIVe CONTACT? 

^ • — - ^ 

IT Syn- to Post-Tectonic Mafic to Felsic Plutonic 
' Rocks (Day Lake Slock. Whalen Lake Stock and ^y^ Reference' 52 C/9 52 C/16 

Little Turtle River Stock) - " •' 
11b Granite Scale 1:15 840 
Uc Granodiorite 500 m 0 0.5 1km 
l i d Tonalite wm^^^^^^:^^^^^^^^ ^^^^^^^^^^^^^^m 

11 g "Quartz syenite Mile 1/4 0 i/2 Mile 
I I h Quartz monzonite ^ ^ — ^ ^ ^ ^ ^ ^ ^ - ^ ^ ^ ^ B ^ ^ ^ ^ ^ M 
I I I Quartz monzodiorite 

I I j Quartz diorite ©Queen's Printer for Ontario, 1994 
I I I Syenite 

11m Monzonile j^.^ ^^^^ j ^ published with the permission of the Director, Ontario 
11*^ f̂ '̂ '̂*® Geological Survey. 
l i p Fine-grained (<1 mm) 
11q Medium-grained (1-5 mm) 
11r Coarse-grained (>5 mm) 
l is Amphibole only ' 
lit Amphilx)le>bk>tite 
11V Biotiteonly 
11x Xenolilhs ol sedimentary material ' 

INTRUSIVE CONTACT 
- ' 

10 Pre- to Syntectonlc Metamorphosed Mafic to 
' — ' Felsic Plutonic Rocks (Bennett Creek Stock and 

related rocks) S Y M B O L S 
lOd Diorite, gabbro , 
lOj Quartz (diorite, gabbro) 
lOo Tonalite I .— 1̂ Geok>gical I ̂  ^ 1 Axial trace of 

. ^, , 1 ^ I boundary (inferred) I y*\ megascopic folds 
10p Fine-grained (<i mm) '> . J (antrform, synform) 
10q Medium-grained (1 -5 mm) F ^ ^ ^ Unconformity; dash -
10r Coarse-grained (>5 mm) l"" ' '^ I on overlying unit f ^ 7 3 ^ Schistosity 

- - x//'/- I (inclined, vertical, 
INTRUSIVE CONTACT ^ ^ ^ ^ Highly schtstose dip unknown) 

r 1 - Wyyvy^ arid/or _^^.^_ 
9 Metamorphosed Pretectonic Felsic Plutonic protomytonitic I *^t/\ C-plane (inclined, 

' ' Rocks (Hillyer Creek Dome) rocks' \ / ?^^\ vertical) 
9c Tonalite , , . , . - . . , - - , 
9d Granodiorrte = [ ^ Na^ow shear zone [ ^ ^ J ^ ^ " " ' " " " ' ' 
9p Fine-grained {<1 ftim) 
gq Medium-grained (1-5 mm) f ^̂  I Small bedrock I yy I Gneissosity; 
9r Coarse-grained (>5 mm) ' ' outc'op VZJLA inclined, vertical 

9t Amphibole>biotite I ,.,,^ I Area of bedrock I ^y I Slaty cleavage 
9v Biotiteonly I ''-••' I outcrop I X I (inclined) 

INTRUSIVE CONTACT I - I Shaft I y I Mineral etongalfor^ 
J 1 ̂  . . „ . .'. • '. I I 1 ^ I lineatk>n with 

8 Granitic Migmatittc Rocks plunge 
' 8b Granite I n I Trench 

8c Granodiorite ' — ^ ^ ^ | y V / l Bedding"(inclined. 

^ ^° -" '« . r ^ y v l Quartz vein: ^ ^ ^ ^ u K n l ' ^ t o p 
8i Quartz monzodiorite/quartz monzogabbro 1 /^-^ I dipping, vertk^al unknown 
8p Fine-grained rock (<1 mm) • - -. | i _ 

8q Medium-grained rock (1-5 mm) g ^ ^ ^ S ^ ' n u m b e r . [ ^ 1 ^ , ^ S ^ 
8r Coarse-grained rock (>5 mm) commodities); ' ^ d^Sfk^i^wn) 
8t Amphibole>biotlte precise k>catK)n, j | j j^^ indk^tes top 
8v Biotiteonly K S r i " ^ * ^ directk>n - -

CONTACT UNSEEN . . . . . I '•*-_, I Pillowed flow; top 
Metaeedimentary Rocks | A „ I Assay (reference \ Y \ directbn 
MeiaMaimemaqr fiocKs L _ ^ y J number) . determined from 

T J Chemical and Associated Clastte n - — - , gymmetrk: fold with ^ a e ^ n t ^ o f * ' ' " -
I 1 Meta^Klimentanr Rock. L ^ £ ^ pjunge and axial ^ t o w ' S r e s 

7a Chert plane '^ 
7b Magnetite iroh^ohe • c A I "^V I J^'"* (inclined, 
7c Intertayered magnetite bands and argillaceous - ^ A ' * ' Z^^wTwith ' ^ I vertical) 

b«̂ ® ' : plunges and axial i — - r i Lineament 
7d Wacke with disseminated magnetite planes | ̂ ^ 

r 7. I • J . ••• . J f j^ ^\ Antiformal, 
6 Low-grade Argillaceous, Arenaceous and \'^^ \ syntormal fokls with 

h^ Rudaceous Clastk Metasedimentary RocKs pLnges and axial 
(Seine-type)ff planes 
6a SiRstone, mudstone, slate - B(nin6Bn9Bb9tm»nTockuniHmayb9m^rhiQhfytmnspo$6<iorfault9d.lnsom9 
6b Feldspathk; wacke cas^s. boundmi9S »n hi^y spearit^v^ owing to strong thhrmation. 
6c Lithe arkose (ctasts mostly felsic and intermedi- " Composithnaf banding (mhc Iwidir^?} is a mon appropriate tonn in soma me-

ate voteank; material) ckum-grada rocks. 
6d Arkose 
6f PolymKttc congk>merate 
69 Conglomerate, clast-supported 
6h Conglonwrate. matrix-supported 
61 Qranitoid>volcanic clasts 
6j Volcaniogranltoid clasls 
60 Granule-sized clasts 
6p Pebble- to granule-sized clasts 
6q Cobt>le- to granule-sized clasts ' 
6r Boukier- to granule-sized clasts 

t ^^^0,':^?,"° " i r r LIST OF DEPOSITS AND OCCURRENCES-
6u Sandstone, beds 10 to 30 cm thick t Alk:e 'A' prospect 

• 

By Sandstone, beds greater than 30 cm thick ^ Emnr^-Abbott occurrence 
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1r Epklote layers/lenses (>5%) in metavok înic their classificatkMi; Earth Science Reviews, 1, 287-298. 

"^^ OGS 1980. Airborne Electromagnetw and Total Intensity Magnetk; 
Is Aphanitic ( « 1 mm) metavoteanic rock Sunday. Atikokan-Mine Centre Area, Western Part, District of 
It Fine-grained (<l'mm)metavoteank: rock Flainy River; by Queslor Surveys Limited for the Ontario 
1A Tuff Geokjgk»l Sun^ey. Geophysfeal/Geochemical Series. Maps 
IB Lapillituff . 80504. 80505. 80506and 80507. Scale 1:20 000. 

1D Tuff breccia 
1G Units 1A-1D. fragments nr>ore Ulsic than matrix 
II Units 1A-1D, monolithic fragments 
1j Units 1 A-1 D, helerolithk; fragments 
1K Units 1A-1D. angular-subangular fragments 
1L Units 1A-1D, subround-rourKi fragments 

CREDITS 
^B J ^ \ - — - — - ^ 

' ThislisbngisbasicaltyafialdiagendandmaybachanQadasarasultotsubswJuartt 
laboratory inva&tigaiions (3ep|ogy by W.S. Shanks. and S. Schwerdtfegerl 9 9 1 . 

''Rocksiistedir^thisiegendarasubdividadiiihoto^^ j enable the rapid dissemination of information, this map is 
ager»lationshipswithinQran}ongstthagFoups(i.».lnth9atnct99ls9nsa,asoparat» \T T VA- • . f « . ,..t,i^h *h« rkr^tari/^ 
legend couid ba conainjGtad for each mo-^ctonic domain) unedl t«d. Discrepancies may occur for which the Ontario 

c T,e letter-Gyrecadlr^g a rock un^r^umbar, i.e. 'G4-'ir,dicaiasinterpr,tat,or,-from Geologteal SUH/ey does nOt asSUme liability. UserS ShoukJ verify 
geophysicaldMa m drift covered araaa. critical information. 

''Rock codes are onfy given for meka which form >i6% of i}e outcrop Thaorderof |*teqnetk; dBClinatk>n was 2 ° 2 6 ' 1 8 ' ' e a s t in 1 9 9 1 . 
rocic codes ralatea to ma/or rock type* at indivkiual oufcrcpj (i. a. tha rock coda 
(sb,a)dmeansihatM(fypatfiKwackefomaaiargervokjmepercentoftheoutcrcf> Geobgical traverses are tied to physttal features such as roads, 
'li^^tT^S^I^''^)''^'^^''"^^''^^ft.ttf,,mpd<A,.c/.i»m.r transrnissbn lines, lakes, and the Canadian National Railway main 

' Afchean rocks have been metamorphosed so that the prefix 'mata'ts implied. 

' Severai age of porphyry intruaktn.. Issued 1994. 
ff Grain size dasaiScaHon foik>¥n Wentworih Sc^ of partch aae lnformatk>n from this publication may be quoted if credit is given. It 
**GranuiometrKciassificabonbaaadon Fisher0966).. '\& recommended that reference to this map be made in the 

' Massivereferstoalkywdavo/dofprimaryleaiunMngatdhaaoflhestranstateof folk>Wing form: 
thffock. *- Shanks.W.S.andSchwerdtfeger .S. 1994. Wild Potato Lake Area 

(South). District of Rainy River; Ontario Geologkal Survey, 
Q ' 2 Y ' 2 Q Preliminary Map R3261. scale 1:15 840. 

• 



-•-

LEGEND-^ ^ ^ Northern Development 
PHANEROZOic WJ and Mines 

CENOZOIC Ontario 

QUATERNAHY 

PLEISTOCENK AND RKCKNT 
Sand, gravel, clay, peat, lake and stream depbsits ^ ̂ , - - » * . . w '̂. . . 

' , - Mines and Minerals Division 
UNCONFORMITY „ , • *-^ • • i o 

Ontario Geologvcal Survey 
PRECAMBRIAN , & ^ 

13 Early to Lato Precambrian Mafic Intrusive Rocks M a p P»3260 
13a Diabase 

PRECAMBRIAN GEOLOGY 
INTRUSIVE CONTACT ^ '^ ' " "'' 

EARLY PRKCAMBRIAN(ARCHEAN). WILD POTATO LAKE AREA 
12 I Metamorphosed Intermediate to Felsic / M f \ ' 0 T I T ^ 

' — ' Hypabyssal Intrusive Rocks' ^ 1 ^ KJMK1 El.) 
12a Quairiz, quartz-feldspar porphyry 

,2bFe,dspe,po.phv̂  DISTRICT OF RAINY RIVER 
INTRUSIVE CONTACT^ 

11 Syn- to Post-Tectonic Mafic to Felsic Plutonic 
•̂  Rocks (Day Lake Stock, Whalen Lake Stock and ^-^g Reference 52 C/9. 52 C/16 

Little Turtle River Stock) 

l i b Granite Scale 1:15 840 • 
t i c Granodiorite 500 tn 4 0.5 1km 
l i d Tonalite ^ ^ ^ ^ ^ ' ^ ' ^ ^ • • ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

11g Quartz syenite Mile 1/4 _& 1/2 Mile 
I I h Quartz monzonite ' ' l ^ l ^ ^ c ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ — 

11i Quartz monzodiorile 

i i j Quartz dionte ©Queen's Printer for Ontario, 1994 
I I I Syenite "" V 
l l m Monzonite ^, . • • - . • ' „ • • • ' i .̂̂  1-̂  » ^ 1 

This map is published with the permission of the Director, Ontario 
110 Uiorite Geological Survey. 
l i p Fine-grained (<1 mm) 
11 q Medium-grained (1-5 mm) 
11r Coarse-grained (>5 mm) . 
l i s Amphibole only 
111 Annphibole>bk}tite 
11v Bk>tite only 
11x Xenoliths of sedimenlary material 

INTRUSIVE CONTACT 

TO P'"e- to Syntectonic Metamorphosed Mafic to 
' ' Felsic Plutonic Rocks (Bennett Creek Stock and 

related rocks) • • ' . . . . . ' S Y M B O L S 

lOd Diorite. gabbro 
lOi Quartz (diorite. gabbro) ' 
inn TnnfliiiP I ^ Geok>gicat I 5̂ - , ,1 Axial trace of 
luo lonaiiie 1 — I boundary (inferred) 1 ^ X I megascopic folds 
lOp Frne-grained (<l mm) (antiform. synform) 
lOq Medium-grained (1-5 mm) F Z - ^ T ^ Unconformity; dash 
lOr Coarse-grained (>5 mm) l ^ ^ " ' ^ I on overlying unit f ^ ^ A / l Schistosity 

t . „ „ , ^ „ „ Vf/' I (inclined, vertical, 
INTRUSIVE CONTACT " ^ ^ ^ ^ Highly schistose dip unknown) 

r 1 ^ $ % S ! ^ and/or . . _ 
9 Metamorphosed Pretectonic Felsic Plutonic protomylonitic I *t^^M C-plane (inclined, 

' '• ' Rocks (Hillyer Creek Dome) rocks' ^ I Z y^ I vertical) 

„ ^ - - _.. . - [ T T ! Narrow shear zone | ••>c>rH C'-pjane (inclined, 
9d GranodK,rite I ' ^ ^ l orfauH - " ' I X X " ! verlkal) 
9p Fine-grained {<^ mm) _ 
9q Medium-grained (1 -5 mm) I y^ 1 SnrwII bedrock I yy 1 Gneissosity; 
9r Coarse-grained (>5 mm) * 1 ^^^ ' '^P. L Z Z _ I inclined, vertical 

9t Ampfiibole>bk)tite f^^^ 1 Area of bedrock I »^^ I Slaty cleavage 
9v Biotiteonly I ' ' - - ' I outcrop I / ^ I (inclined) 

T _ 

INTRUSIVE CONTACT I " I Shaft I - - I Mineral ek)ngat»on 
I 1 I I I ^ I lineatk>n with 

8 Granitic Migmatitic Rocks plunge 
8b Granite r~f j I Trench 
8c Granodiorite L J i l i l J I y V V l Bedding-;(inclined, 
n^ T .. , « _ ; \//^/ I vertical, dip 
8d Tonalite . . VW^ Quartz vein, unknownTtop 
8i Quartz monzodiorite/quartz monzogabbro I ̂  ^ I dipping, vertical unkrrown 
8p Fine-grained rock (<1. mm) 1 , ,.1 Occurrence . i n -.^- /• .- ^ 
^ Medium-grained .OCMI-5 mm) [ Q ] ^ J n u m b e r , ^ v l l ^ ' a T i l ' S i r e d . . 
8r Coarse-grained rock {>5 mm) commodities); ^jp unknown)' 
8t Amphibole>btolite precise tocalion, arrow indk:ates top 

8v BiCteoniy ^ ^ ^ " ^ ' ^ ^ " ° " 

' CONTACT UNSEEN * - ' - • ' , - • I " > ' * - . I ^ I H o w e d flOW; l o p 

M . . . » . ™ n . , ROC.. [ A ^ a r - " ^ ^ L ^ S Z e d , ™ . 

7 I Chemlc l i n d Associated Clastic , — — , ̂ y^^e t r i c fold with I r r l T a e ^ ^ o r ^ 
^——^ Metas««m.nUry Rocks I ̂ ^ ' H p.unge and axial p[ltow^st™?ires 

7a Chert plane 
7|b Magnetite ironstone " . c ^ I ' 3 ^ | J*^''^* (inclined, 
7c Inlerlayered magnetite bands and argillaceous | > ^ ^ * ' | z % J d T ^ h L ^ — l vertical): 

• ^^®^ - • - plunges and axial 1 r i Lineament 
7d Wacke with dissemiriated magnetite plar>es | ^ ^ 

I 1 . _ . - . . . . ^ I j^ ^\ Antiformal, 
6 Low-«rade Argillaceous, Arenaceous and | - < V | syntortnal fokis with 

Rudaceoue Clastic Metasedimentary Rocks - plunges and axial 
(Seine-lype)> planer 
6a Sitlstone, mudstone, slate . Bounttamsbatvif99nmckunHsmayb00im0rhighiytt»nspos«dortauit«d.in&otr)a 
% Feldspathk: wacke cas«5, boundatims am highly specuiaUvt o¥i/ing to strong deformation. 
6c LithK arkose (ciasts mostly felac and intermedi- " Compositional banding (roUc b0dding?) is a mora appropnate term in soma me-

ate vok:anic material) dium-gradf rocks. 

6d Arkose 
r 

6f Polymictic congk>merate 
6g Conglomerate, clast-supported 
6b Conglomerate, matrix-supported 
61 Granitoid>volcanic dasts 
^ Volcank:>graniloid ciasts 
60 Granule-sized ciasts 
6p Pebble- to granule-sized ciasts 
6q Cobble- to granule-sized ciasts 
6r Boulder- to granule-stzed ciasts 

t ^ ^ ^ ^ r ^ r r ^ ' LIST OF DEPOSITS AND OCCURRENCES-
Su Sandstone, beds 10 to 30 cm thick 1 Alrce A' prospect 
6v Sandstone, beds greater than 30 cm thick 2 Emma-Abbott occurrence 

te Sandstone, cross beds 3 Gold Bug occurrence 

UNCONFORMITY (Unit 6 unconformabfy ovorlms Units l 2 3> 4 Glenorchy OCCUffence 

^ ~ n Low- and medium-grade clastic metasedimentary ^ Sutherland Group occurrence 
rocks (Quetico-type) 6 Noranda occurrence 
5a Siltstone, mudstone, slate 7 Glory Hole occurrence 

5b Feldspathic wacke g Cedar Lake prospect 
Sc Staurolite-bearing rock ^ ^ Independence prospect 
5d Biotite-beanng rock ^ 
1^ f< , u ' • V 10 Bennett Lake occurrence 
SI Garnet-beanng rock . . 
5m Hornblende-bearing rock " l l Sturgeon Falls Indian Reserve occurrence 

15n Sandstone with dioritic sweats or development of 12 Log Cabin/Camp Creek prospect 
leucosome/melanosome seams 13 IndeperxJence south occurrence 

5s Mudstone, beds 0 5 to 10 cm thick ^^ Polygon Lake occurrence (eastward ex*ensbn of Noranda 
St Sandstone, beds 1 to 10 cm thick occurrerwe?) 

5u Sandstone, beds 10 to 30 cm thick ^^ Bennett Lake east occurrence 
5v Sandstone, beds greater than 30 cm thick ; , . , ^ /- , / n . « , c, , 

^ Location of som« occurrancos is from Gaoiogical Oata invontory Fouos or from 
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