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FOREWORD 

Whiskey Lake Area - East Half

The Whiskey Lake Area comprises the Whiskey Lake greenstone 

belt and the bounding rock types which underlie portions of 

Proctor, Joubin, Deagle, Gaiashk and Gerow townships in the 

Elliot Lake District.

This report and Open File Report ___ (Jensen 1992) document 

the first mapping program to focus on the geology and mineral 

 potential of the entire greenstone belt. The program was funded 

by the Elliot Lake Initiatives Program.

V.G. Milne
Director
Ontario Geological Survey
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ABSTRACT

The Whiskey Lake greenstone belt is a 30 km long by 10 km wide/ 

arcuate belt of Archean metavolcanic and metasedimentary rocks 

centered approximately 25 km east of Elliot Lake in north-central 

Ontario. The eastern portion of the belt was mapped at a scale 

of 1:15000 in 1991.

The Archean supracrustal rocks in the map area consist of 

interlayered tholeiitic and calc-alkalic metavolcanic rocks and 

rare, narrow horizons of bedded chert. These rocks have been 

affected by regional greenschist to lower amphibolite facies 

metamorphism. The tholeiitic rocks comprise the greatest volume 

and consist of massive and pillowed basalt flows. Distal, mafic 

to felsic pyroclastic rocks comprise the calc-alkalic suite. The 

tuffs are probably related to the Kings Lake calc-alkalic 

volcanic center which lies approximately 15 km west of the map 

area.

Archean gabbro dikes, sills and a stock intrude the 

supracrustal sequence across the southern portion of the area. A 

large, irregularly-shaped, gabbro stock of tholeiitic 

composition, which occurs in southeast Gaiashk and southwest 

Gerow townships, may represent a subvolcanic intrusion to the 

tholeiitic volcanism.

xxvii





The Archean supracrustal rocks and gabbros were intruded by 

three phases of quartz-rich , Archean granitoids in the south and 

locally in the north. These sequentially from oldest to youngest 

include gneissic tonalite, massive tonalite to granodiorite and 

massive quartz monzonite to granite. The Parisien Lake Syenite 

of late Archean age intrudes the eastern end of the belt as a 

large stock of monzodiorite to syenite.

The large East Bull Lake gabbro-anorthosite layered pluton 

of early Proterozoic age intrudes the Archean sequence in the 

north and northeast.

Aphebian quartzites and argillites of the Matinenda 

Formation of the Huronian Supergroup rest unconformably on the 

^Archean supracrustal and intrusive rocks to the southeast of 

Whiskey Lake.

Nipissing gabbro and diabase dikes of Proterozoic age 

intrude the greenstone belt to the east of Whiskey Lake. These 

dikes postdate all of the major Archean and Proterozoic rock 

units in the area.

A variety of mafic to felsic dikes of apparent Proterozoic 

age intrude the area generally along a preferred east-southeast 

to southeast trend.

xxix





Several deformational events have affected the supracrustal 

rocks. Early regional folding related to the Kenoran Orogeny of 

Archean age was followed by further folding and faulting related 

to the various phases of granitoid and gabbroic intrusions. This 

has resulted in the formation of a homoclinal, south facing/ 

steeply dipping and generally overturned sequence in the area. 

This sequence forms the northeast limb of a regional Archean 

syncline, with a southeasterly-trending axis that was outlined in 

the western portion of the belt. A penetrative schistosity, 

which is apparent in the Archean supracrustal rocks and gabbros, 

may have developed as axial planar cleavage during this folding 

event.

The formation of the easterly-trending Quirke Syncline in 

the north part of the area during the Penokean Orogeny of 

Proterozoic age resulted in the folding and faulting of the 

Huronian sedimentary rocks and the Archean rocks in the vicinity.

A variety of Archean and Proterozoic-aged faults trend 

through the region displaying sheared, cataclastic and fractured 

fabrics. A variety of alteration types are commonly associated 

with the faults.

Very limited mineral exploration has been carried out in the 

area to date. Good potential exists for the occurrence of 

structurally controlled gold deposits associated with the various 

fault zones. A potential host environment for volcanogenic

xxxi





massive sulfide deposits exists with the calc-alkalic pyroclastic 

rocks and the associated iron formation and chert units in the 

greenstone belt. The various mafic intrusions, notably the East 

Bull Lake pluton, have the potential to host nickel-copper 

massive sulfide and platinum-group element mineralization. The 

lower portion of the Matinenda Formation should be examined for 

paleoplacer gold mineralization. Some potential for building 

stone exists for some of the intrusive rocks in the region.
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INTRODUCTION 

Location and Access

The Whiskey Lake greenstone belt is a 30 km long by 10 km wide, 

arcuate belt of Archean metavolcanic and metasedimentary rocks 

centered approximately 25 km east of Elliot Lake on the southern 

margin of the Superior Province (Figure 1). The area is bounded 

by lat. 460 19' to 46026' N and long. 82^14' to 82 035' W. The 

Archean supracrustal rocks are bounded to the north by 

Proterozoic sedimentary rocks of the Quirke Syncline and to the 

south, east and northeast by granitoid and gabbroic rocks of 

Archean and Proterozoic age (Collins 1925, Douglas 1926, 

Robertson 1961, 1962, 1977, McCrank et al. 1982). The belt 

underlies portions of Proctor, Joubin, Gaiashk, Deagle and Gerow 

townships.

Highway 108 extends north from Highway 17 to Elliot Lake and 

crosses the western portion of the Whiskey Lake greenstone belt. 

Secondary roads to Pecors Lake and electric power line 

maintenance roads provide access to the central parts of the 

belt. McCarthy Lake and the Serpent River provide boat access to 

the southwestern part of the area.

The eastern portion of the belt, the subject of this report, 

can be accessed by Highway 553 which extends north from the town 

of Massey. The southern part of Gaiashk and Gerow townships can



be reached by a power line road which trends west from Highway 

553. The northern portion of this area is accessible from 

Whiskey and Folson lakes and by all terrain vehicle and walking 

trails.

Topography and Physiography

A variable relief ranging up to 100 m is found in the area. The 

mean elevation decreases from about 350 m above sea level along 

the northern margin of the belt to about 275 m along the southern 

boundary of the belt, a distance of about 6 km. The greatest 

relief is found in the areas of Proterozoic sedimentary rocks and 

granitoid intrusive rocks to the north and south, respectively, 

of the Archean supracrustal rocks, and in the areas of the 

Proterozoic mafic intrusive rocks.

Outcrop exposure averages 10 to 20% over the area with some 

portions exceeding 50* outcrop. Thick glacial and fluvial 

deposits are largely confined to topographic depressions, with 

only a thin, patchy layer of glacial material over most of the 

region.

Whiskey and Folson lakes are the largest bodies of water in 

the area. Regional drainage is to the south into Lake Huron by 

the Serpent River system which lies to the west of the area and
*

the River Aux Sables system which lies to the east of the belt.



Numerous small, sluggish streams flow into the river systems. 

The drainage ranges from poor to good dependent upon the local 

relief. Swamps and numerous beaver ponds occupy the low-lying 

areas.

Previous Geological Work

Previous geological mapping of portions of the Whiskey Lake 

greenstone belt has been largely of secondary importance to the 

mapping of the Proterozoic sedimentary rocks of the Huronian 

Supergroup which bound the belt to the north (Robertson 1961, 

1962,1977) and the Proterozoic East Bull Lake gabbroic pluton 

which intrudes the belt to the northeast (McCrank et al. 1982). 

Jensen (1992) and this report document the first mapping program 

to focus on the geology and the mineral potential of the entire 

greenstone belt.

Initial geological work in the region was carried out by 

various individuals along the north shore of Lake Huron in the 

late 1800's to 1910. Work was extended north in the 1910's to 

include the region of the Quirke Syncline and the Whiskey Lake 

greenstone belt following the report of base metal and gold 

mineralization in the vicinity of Whiskey Lake. In 1913, the 

Whiskey Lake area was mapped by Coleman (1913) and in 1914, 

Collins (1925) began mapping the Blind River area. Collins



attempted to correlate the Proterozoic rocks found between 

Sudbury and Blind River.

The Whiskey Lake region was mapped by Douglas (1926) who 

established the general Proterozoic sedimentary

rock/greenstone/granite contacts and discussed the mineralization 

in the area.

Some exploration for base metals was carried out in the 

Whiskey Lake area in the early 1950's. Following the discovery 

of uranium in the region in 1953, the greenstone belt was ignored 

as the mapping and exploration concentrated on the Proterozoic 

sedimentary rocks of the Huronian Supergroup which host the 

uranium mineralization.

Robertson (1961, 1962, 1977) carried out township mapping of 

the Proterozoic rocks of the Quirke Syncline, which host the 

uranium deposits in the region. This mapping also included the 

western portion of the greenstone belt and the granitic rocks to 

the south. He outlined an interlayered sequence of metavolcanic 

and metasedimentary rocks in the greenstone belt and indicated 

that some of the volcanic rocks along the northern boundary of 

the belt may be Proterozoic in age and form the basal portion of 

the Huronian Supergroup in the area.

In 1982, Atomic Energy of Canada Limited did a study of the 

mafic intrusive rocks in the East Bull Lake area, which included



the northeast portion of the greenstone belt (McCrank et al 

1982).

Present Geological Survey

Field mapping of the greenstone belt was conducted by Jensen 

(1992) and the author, respectively, during the summers of 1990 

and 1991 at a scale of 1:15000. Jensen and assistants mapped the 

western portion of the belt (P. Map ___) and the author and 

assistants mapped the eastern part of the belt (P. Map ___, back 

pocket). A lithogeochemical survey of the Archean supracrustal 

rocks of the area was carried out by Laurentian University 

coincident with the mapping program (Byron and Whitehead 1990 / 

1991a, 1991b, 1992).

Mapping control was provided by aerial photographs, which 

were enlarged from a scale of 1:30000 to 1:15840, and supplied by 

the Surveys, Mapping and Remote Sensing Branch, Ontario Ministry 

of Natural Resources. Acetate overlays were employed to record 

the data that were collected on traverse. Information from the 

mapping was transferred to Ontario Base Maps containing drainage 

features and 1000 m grids supplied by the Surveys, Mapping and 

Remote Sensing Branch, Ontario Ministry of Natural Resources. 

Maps 10 17 3950 51300, 10 17 3950 51400, 20 17 4000 51300 and 2.0 

17 4000 51400 were joined to prepare P. Map ___.



Topographic features such as shore lines/ small lakes and 

streams were used for control points to tie in the geology by 

pace and compass methods. Traverses were generally spaced at 400 

m intervals to provide a uniform coverage of the area. 

Additional fill-in traverses at 200 m intervals were locally 

required in areas of complex geology. The shorelines of lakes 

and the well exposed area along the power line were also mapped. 

These areas provided valuable information on the various 

geological relationships.

Rock specimens were collected from many outcrops for further 

examination which included the microscopic study of thin sections 

and the staining of cut rock samples for feldspar composition and 

modal analysis. A total of 83 rock samples were taken from 

mineralized and/or altered localities and submitted for selective 

precious and base metal analysis. Thirty-one rock samples were 

taken of the metavolcanic rocks and some of the intrusive rocks 

for whole rock chemical analysis. These samples were 

incorporated into the Laurentian University lithogeochemical 

study. The analytical results from the 31 samples are included 

and discussed in this report. None of this geochemical 

information was available when the preliminary map was produced.
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GENERAL GEOLOGY

The Whiskey Lake greenstone belt of Archean supracrustal rocks 

forms an easterly-striking, 10 km by 30 km, synclinal greenstone 

belt that extends from about 6 km east of Elliot Lake to near the 

eastern boundary of Gerow Township (Figure 2). Younger granitoid 

rocks of Archean age bound the belt to the south and east and 

gabbroic and granitoid rocks of Proterozoic to Archean age lie to 

the northeast. A younger sequence within the Quirke Syncline, 

composed of Proterozoic volcanic and sedimentary rocks of the 

Huronian Supergroup, unconformably overlies the Archean sequence 

to the north. Below the Huronian Supergroup, the Archean
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supracrustal rocks are interpreted from airborne magnetic maps to 

extend northward to the north limb of the Quirke Syncline 

(Robertson 1961, ODM-GSC 1963a/ 1963b), where they are truncated 

by the Archean granitoid rocks exposed on the north side of the 

Quirke Syncline (Robertson 1961). A table of the lithologic 

units in the map area is represented in Table l and the perceived 

sequence of geological events in the area is outlined in Table 2.

The Archean supracrustal rocks in the map area consist of 

interlayered tholeiitic and calc-alkalic metavolcanic rocks and 

rare, narrow horizons of bedded chert. The tholeiitic rocks 

comprise the greatest volume and consist of massive and pillowed 

basalt flows. Distal facies/ mafic to felsic pyroclastic rocks 

comprise the calc-alkalic suite. Jensen (1992) describes a calc- 

alkalic volcanic center in the Kings Lake area/ lying 

approximately 15 km to the west of the map area/ which is 

probably the source for the distal tuffs.

Archean gabbro dikes/ sills and a stock intrude the 

supracrustal sequence across the southern portion of the area. A 

large/ irregularly-shaped/ gabbro stock of tholeiitic composition 

in southeast Gaiashk and southwest Gerow townships may represent 

a subvolcanic intrusion to the tholeiitic volcanism.

The Archean supracrustal rocks and gabbros were intruded by 

at least three phases of Archean granitoids. These sequentially 

from oldest to youngest include gneissic tonalite/ massive
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tonalite to granodiorite and massive quartz monzonite to granite. 

The Parisien Lake Syenite of late Archean age (2655 Ma) (Krogh et 

al. 1984) intrudes the eastern end of the belt as a large stock.

The large East Bull Lake gabbro-anorthosite layered pluton 

of early Proterozoic age (2480 Ma) (McCrank et al. 1989) intrudes 

the Archean sequence in the northeast.

Aphebian quartzites and argillites of the Matinenda 

Formation of the Huronian Supergroup lie unconformably on the 

Archean supracrustal and intrusive rocks to the southeast of 

Whiskey Lake.

Nipissing gabbro and diabase dikes of Proterozoic age 

intrude the sequence to the east of Whiskey Lake. These dikes 

intrude all of the major Archean and Proterozoic rock units in 

the area.

A variety of mafic and felsic dikes of apparent Proterozoic 

age intrude the area generally along a preferred east-southeast 

to southeast trend. These include olivine diabase dikes of the 

Sudbury Swarm and plagioclase-phyric gabbro dikes which may be 

related to the Matachewan Swarm (Condie et al. 1987).

Regional greenschist to lower amphibolite facies 

metamorphism has affected the Archean supracrustal rocks and 

gabbros. Contact metamorphism is apparent in the supracrustal

9



rocks in proximity to the granitoid intrusions. Minor contact 

metamorphism is also apparent in the metavolcanic rocks near some 

of the large Proterozoic mafic intrusions.

Alteration of the Archean supracrustal rocks includes 

"synvolcanic" silicification and epidotization and later 

silicification, carbonatization, sericitization and 

chloritization along shear, cataclastic and fracture zones.

Several deformational events have affected the supracrustal 

rocks. Early regional folding related to the Kenoran Orogeny of 

Archean age was followed by further folding and faulting related 

to the various phases of granitoid and gabbroic intrusions. This 

has resulted in the formation of a homoclinal, south facing, 

steeply dipping and generally overturned sequence in the area. 

The only exception to this is the north limb of the Quirke 

Syncline in the northwestern corner of the area where a north 

facing stratigraphy is interpreted from folding patterns, 

although no unambiguous top indicators to verify this were found. 

The homoclinal sequence forms the northeast limb of an Archean 

syncline, with a southeasterly-trending axis that is outlined in 

the area to the west (Jensen 1992). A penetrative schistosity, 

which is found throughout the region in the Archean supracrustal 

rocks and gabbros, may have developed as axial planar cleavage 

during this folding event.
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The formation of the easterly-trending Quirke Syncline in 

the north part of the area during the Penokean Orogeny resulted 

in the folding and faulting of the Huronian sedimentary rocks and 

the Archean rocks in the vicinity.

A variety of faults cut the sequence in the area. Based 

upon geological relationships, the earliest structures appear to 

be large, arcuate, east to northeast striking, shear zones which 

trend through the southern portion of the area from the region to 

the west. These were followed by the development of northeast- 

trending, strike-slip fault/shear zones which occur throughout 

the map area. Based upon cross-cutting relationships northwest- 

trending and east to southeast-trending, strike-slip fault/shear 

zones are of interpreted Proterozoic age. The last to develop 

were a series of brittle, east-southeast striking faults which 

cut both Huronian and Archean stratigraphy and are commonly 

filled by a variety of late mafic and felsic dikes.

ARCHEAN GEOLOGY 

Metavolcanic Rocks

The Archean metavolcanic rocks are the oldest rock units in the 

map area and are composed of interlayered tholeiitic and calc- 

alkalic units. All of the Archean volcanic and sedimentary rocks 

in the area have undergone regional metamorphism. Where omitted
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in the text the prefix "meta" is nonetheless implied. The 

tholeiitic suite consists of massive and pillowed basalt flows 

and comprises the majority of the volcanic rocks in the area. 

The calc-alkalic suite consists of relatively narrow units of 

mafic to felsic pyroclastic rocks. Komatiitic volcanic rocks 

were not recognized in the area but some minor units were found 

near the base of the sequence by Jensen (1992) in the western 

portion of the belt.

Tholeiitic Mafic Metavolcanic Rocks

Tholeiitic mafic volcanic rocks are found throughout the map 

area. These basalt units are continuous with those in the 

western portion of the greenstone belt as described by Jensen 

(1992).

On the basis of field identification with the support of 

lithogeochemical data, Jensen (1992) subdivided the tholeiitic 

basalts into iron (Fe)-rich and magnesium (Mg)-rich varieties. 

The tholeiitic basalts in the eastern map area (P. Map ___) were 

not differentiated into Fe-rich and Mg-rich varieties as no 

chemical analytical data was available to the author when the map 

was constructed. Based upon a representative sampling of the 

basalts across the southern portion of the map area by the author 

and assistants (see Petrochemistry section), the majority of the 

basalts appear to have a high-Fe tholeiitic chemistry.
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The tholeiitic basalts consist of wide (> 200 m), continuous 

units of generally fine-grained (< l mm), massive to pillowed 

(Photo 1), dark greenish-grey to black flows with local flow-top 

breccia (Photo 2), pillow breccia and hyaloclastite. Single 

flows are often on the order of 15 m in thickness and range 

upward from a massive base with a diabasic texture to pillows 

topped by pillow and flow breccia.

Pillowed flows are found throughout most of the region, 

indicating a submarine depositional environment for the basalts 

and the intercalated calc-alkalic tuffs. Pillowed flows were not 

found in the area to the immediate south of Folson and Shaule 

lakes t nor were they found to the south of the large Archean 

gabbro stock in southeast Gaiashk and southwest Gerow townships. 

The pillows vary in diameter from 5 cm to 1m. They are 

generally tightly packed, relatively undeformed and vary from 

bun-shaped for the small pillows to oval to ameboid-shaped for 

the larger ones. Pillow selvages appear as dark green, chloritic 

or amphibolitic rims of 0.5 to 2 cm widths contrasting with the 

lighter colored, weathered interiors.

Massive flows are generally fine-grained (< l mm) and 

display little grain size or textural variation throughout the 

area. Gabbro "sills" (unit 3d) occur as relatively narrow (< 200 

m) units of limited strike length (< l km) in the southern 

portion of the map area. They are generally medium-grained (l to

13



4 mm), equigranular and relatively uniform in texture. Their 

origin is equivocal and some may represent medium-grained/ 

massive basalt flows. These rocks will be discussed in the 

section on the Archean gabbros. Jensen (1992) interpreted these 

units to be medium-grained flows in the western portion of the 

belt.

Amygdaloidal flows with small (l to 2 mm), silica-, 

carbonate- or chlorite-filled amygdules were rarely found in the 

region. The general lack of amygdules and their small size when 

found may indicate that the water depth of deposition for most of 

the basalt flows exceeded 2000 m (Jones 1969).

Occurrences of variolitic basalts are equally as rare in the 

area. Fine-grained (l to 2 mm)/ concentric/ oval-shaped/ 

plagioclase varioles were occasionally observed along the inner 

margins of pillow selvages.

Fine-grained (< l mm) mafic tuffs were found rarely as 

narrow (< 3 m), interflow horizons of limited strike length.

Mafic schist/ in which the primary texture of the basalt has 

been totally destroyed by deformation/ was found throughout the 

map area/ generally in association with shear zones or in 

proximity to granitoid intrusions. These schists were commonly 

altered to chlorite/ silica and carbonate.
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Mafic gneiss to migmatite has developed in portions of the 

area in close proximity to granitoid intrusions. They are best 

developed in the southeast corner of the map area to the south of 

Reneault Lake. Partial melting of the mafic volcanic rocks under 

locally directed stress has resulted in the segregation and 

alignment of mafic and felsic minerals.

The mafic volcanic rocks have undergone regional greenschist 

to lower amphibolite facies metamorphism and display a 

penetrative schistosity from regional deformation, which 

combined, have largely destroyed their primary mineralogy and 

textures. Due to the fine-grained textures and subtle 

mineralogical changes it was not always possible to differentiate 

between metamorphic facies in the field and in many areas 

microscopic examination is required.

Greenschist facies metamorphism is predominant in the area 

and is developed throughout the thick volcanic sequence in the 

southeastern portion of Gaiashk and southwestern portion of Gerow 

townships and is also common in the areas to the north and south. 

The greenschist facies mineral assemblages are the same as those 

described for the area to the west (Jensen 1992). The basalts 

generally consist of fine-grained (< .05 to. l mm), interlocking 

aggregates of actinolite, chlorite, epidote and plagioclase with 

accessory quartz, calcite and iron-titanium oxides.
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Lower amphibolite facies metamorphism is locally developed 

in the extreme south, southeast and northeast portions of the map 

area. These areas are commonly in proximity to granitoid 

intrusions and the metamorphic mineralogy may actually represent 

upgrading due to contact metamorphism. Fine-grained (< .05 to l 

mm), fibrous and acicular hornblende is interwoven with anhedral 

to subhedral grains and laths of plagioclase. Biotite is usually 

a minor constituent as fine (< .1 mm), irregular to straight- 

edged grains. Epidote, quartz and iron-titanium oxides are 

common accessory minerals. The hornblende grains are commonly 

altered to fine-grained chlorite, representing a retrograde 

metamorphic reaction. Fine-grained sericite is a common 

alteration product of the plagioclase. The biotite content may 

locally increase up to 3(^ due to contact metamorphic effects of 

the large granitoid intrusions.

Tholeiitic Metavolcanic Petrochemistry

A total of 16 representative rock samples of tholeiitic mafic 

metavolcanic rocks were taken by the author and assistants for 

whole rock chemical analysis. A Jensen Cation Ternary Plot 

(Jensen 1976) which is used to illustrate all of the 

lithogeochemical data in this report is represented in Figure 3 

The analytical results for the tholeiitic volcanic rocks are 

represented in Table 3 and illustrated in Figure 4.
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The analytical values for the tholeiitic volcanic suite and 

for the samples in the following sections dealing with 

petrochemistry were adjusted by the following methods. The 

original iron content was reported as a partial analysis as 

weight percent FE203*. This value was apportioned as weight 

percent FeO and F62O3 based on the formulas: %FeO * ^Fe2O3* - 

TiO2 - 1.5) 0.8998 (Jensen 1976) and ^^6203 * %Fe2O3* - FeO. The 

3;Fe2O3 content was then adjusted for possible alteration by using 

the formula: %Fe203 - %TiO2 * 1.5 (Irvine and Baragar 1971). For 

the Jensen Cation Plot (Jensen 1976), which is represented in 

Figure 4, the weight percent values were converted to cation 

percent values.

All of the tholeiitic metavolcanic samples were taken across 

the southern portion of the map area where there has been 

generally less intrusive and tectonic activity. The majority of 

the samples (12) plot as high-Fe basalts on the Jensen Cation 

Plot (Figure 4). Two samples plot as high-Mg basalts, one sample 

occurs on the high-Fe/Mg boundary and one sample plots as an 

andesite. Byron et al. (1992) provides a thorough description of 

the lithogeochemistry of the tholeiitic volcanic rocks of the 

greenstone belt.

High-Mg basalts comprise the dominant type of tholeiitic 

volcanic rocks in the western portion of the greenstone belt 

(Jensen 1992). This represents an apparent significant change 

from Mg-rich to Fe-rich tholeiitic volcanic chemistry from the
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west to east. Jensen (1992) detected a mixed Mg- and Fe-rich 

tholeiitic sequence to the south of Whiskey Lake, immediately 

west of the map area. Repetitive volcanic cycles grading upward 

from Mg-rich to Fe-rich tholeiitic basalts were outlined. Jensen 

ascribed this cyclic volcanism to pulses during which crystal 

fractionation and differentiation produced iron enrichment. This 

trend appears to have continued and developed to the east 

representing a possible regional differentiation of a primary Mg- 

rich tholeiitic magma to an Fe-rich magma from west to east.

Calc-Alkalic Mafic to Felsic Metavolcanic Rocks.

Calc-alkalic, mafic to felsic metavolcanic rocks occur as 

generally narrow (< 100 m), horizons of light-medium grey to 

buff-grey, fine-grained tuff and rare lapilli tuff. Crystal tuff 

and quartz */- feldspar porphyritic, crystal tuff occur as local 

horizons. Primary bedding on a mm to cm scale is apparent in 

some of the pyroclastic units based on variations in grain size 

and composition (Photo 3). All of these rocks exhibit a 

penetrative schistosity which is parallel to the bedding. The 

tuff horizons are found throughout the map area, particularly in 

the extreme south and north-central portions.

Fine-grained (< 2 mm), distal tuff comprises the majority of 

this rock suite in the area. It consists of a variable fragment 

content of quartz, plagioclase and potassium feldspar in a
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groundmass which may include angular quartz and feldspar/ fibrous 

chlorite/ biotite and sericite and irregular grains of epidote/ 

calcite and pyrite. The quartz fragments are generally angular 

and display undulatory extinction which indicates a response to 

strain. The feldspars occur as commonly twinned/ anhedral to 

subhedral grains and laths which are variably altered to fine 

grained sericite. Feldspar twinning occurs as albite twins in 

the plagioclase crystals and as cross-hatched twins in the 

potassium feldspar crystals.

Lapilli tuff occurs as rare/ narrow horizons associated with 

the tuff and crystal tuff units, often grading laterally and 

vertically into those units. The lapilli tuff consists of 10 to 

4(H/ angular to subrounded fragments of up to 2 cm in size (Photo 

4). The fragments are of the same intermediate to felsic 

composition as the fine-grained tuff and crystal tuff matrix and 

are generally flattened parallel to the schistosity.

Crystal tuff and related quartz */- feldspar porphyritic/ 

crystal tuff comprise units containing up to 1Q* quartz and 

feldspar crystal fragments of .5 to 3 mm in a finer-grained 

matrix. Those horizons with the coarser crystals have an obvious 

porphyritic texture. Quartz/ plagioclase (An 25-35) and minor 

potassium feldspar comprise the crystal fragments. The quartz 

fragments occur as euhedral/ rounded/ or elongate crystals which 

may be broken and display undulatory extinction due to strain. 

The feldspars exist as twinned/ subhedral to euhedral laths which
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are commonly altered to sericite and saussurite and are commonly 

broken due to strain. A fine-grained (< .05 mm), interstitial 

groundmass generally includes a mixture of angular quartz, 

feldspar and sericite with minor chlorite and epidote.

Intermediate to felsic schist/ composed mainly of quartz and 

sericite, is found locally associated with the various shear 

zones in the area. The deformation and alteration has destroyed 

the primary mineralogy and texture of the volcanic rock.

The mafic to felsic, pyroclastic rocks in the map area are 

probably distal deposits of the Kings Lake volcanic center/ which 

lies approximately 15 km to the west of the map area in the 

western portion of the belt (Jensen 1992). Jensen describes the 

center.as a thick sequence of mafic to felsic calc-alkalic flows 

and coarse pyroclastics which are cut by a series of mafic to 

felsic subvolcanic intrusions. The calc-alkalic pyroclastic 

units thin/ become finer-grained and interfinger with tholeiitic 

flows and metasedimentary rocks away from the volcanic center.

Calc-Alkalic Metavolcanic Petrochemistry

Six locations of calc-alkalic metavolcanic rocks were sampled in 

the area by the author and assistants and submitted for whole 

rock chemical analysis. The analytical results are represented 

in Table 4 and illustrated in Figure 5. Five of the samples
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consist of basalt and andesite ash tuff and one sample comprises 

a dacitic crystal tuff. Byron et al. (1992) provides a thorough 

lithogeochemical study of the calc-alkalic volcanic rocks of the 

greenstone belt.

Metasedimentary Rocks

*

Narrow (l to 50 cm) horizons of bedded / light-medium grey to 

brownish-grey chert to impure, tuffaceous chert are occasionally 

found at or near the tops of some tuff units in the map area. 

Locally the chert horizons may contain up to 5% disseminated 

 pyrite and pyrrhotite. A good exposure is found along the east 

shore of Whiskey Lake on a south-facing cliff face on Beer Point.

Metasedimentary rocks are much more prevalent in the western 

portion of the greenstone belt. Jensen (1992) decribes thick 

units of wacke, siltstone and mudstone which occur interlayered 

with calc-alkalic pyroclastic rocks adjacent to the Kings Lake 

volcanic center. Magnetite-chert and pyrite-pyrrhotite iron 

formation and bedded chert horizons are found interbedded with 

the sedimentary rocks. The sedimentary and exhalite units thin 

to the west and east away from the volcanic center and become 

interlayered with calc-alkalic and tholeiitic volcanic rocks. 

The sedimentary rocks are interpreted by Jensen (1992) to 

represent turbidites deposited as apron material marginal to the 

volcanic pile.
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The narrow chert horizons in the map area probably represent 

distal exhalites from volcanic activity at the Kings Lake center.

Mafic Intrusive Rocks 

Gabbro

A series of Archean gabbro dikes, sills and a stock intrude the 

volcanic sequence across the southern portion of the area from 

about St. Jules Lake in southeastern Gaiashk Township to the 

southeast of Reneault Lake in southeastern Gerow Township.

These rocks display a weak to moderately developed, 

penetrative schistosity and possess mineralogies that reflect 

'regional greenschist to lower amphibolite facies metamorphism. 

Greenschist facies metamorphism is dominant with lower 

amphibolite facies mineralogy only locally developed. Various, 

locally observed, intrusive features include cross-cutting 

relationships, narrow chill margins and rare, usually elongate, 

volcanic xenoliths.

The gabbros generally comprise mesocratic and rare 

melanocratic varieties which are very similar mineralogically to 

the thol'eiitic basalts which they intrude.
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A large, irregularly-shaped, gabbro stock in southeast 

Gaiashk and southwest Gerow townships may represent a subvolcanic 

intrusion to the tholeiitic volcanism. It is proximal to the 

thickest accumulation of the tholeiitic basalts and is chemically 

equivalent to the basalts. This stock was sampled in three 

locations for whole rock chemical analysis. The results are 

displayed on Table 5 and Figure 6. The three samples plot as 

tholeiitic basalts on the Jensen Cation Plot (Figure 6) but show 

a wide range within that field. One sample plots as a high-Fe 

basalt/ one as a high-Mg basalt and one sample plots on the high- 

Mg basalt/basaltic komatiite boundary.

As briefly discussed in the section on Tholeiitic Mafic 

Metavolcanic Rocks, the various gabbro "sills" (unit 3d) in this 

area are of equivocal origin and some may represent medium- 

grained, massive basalt flows. These units are generally narrow 

(< 200 m), of limited strike length (< l km) and appear to 

generally parallel the trend of the basalts. Contact 

relationships were only locally observed and could rarely be 

followed for significant distances along strike. The contacts 

are generally sharp from l to 3 mm grain-sized gabbro to fine 

grained (< l mm) basalt.

The Archean gabbros are described as medium-grained (l to 4 

mm), medium to dark greenish-grey and equigranular with an 

interlocking hypidiomorphic granular texture. A modal analysis 

of two gabbro samples is represented in Table 6.
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Greenschist facies mineralogy consists of actinolite, 

plagioclase and biotite in a fine-grained groundmass. The 

actinolite occurs as patchy and fibrous masses and acicular 

crystals which occasionally can be observed as replacement rims 

surrounding remnant pyroxene cores. Plagioclase occurs as 

anhedral to subhedral/ albite and pericline twinned grains and 

laths which display variable replacement by fine-grained sericite 

and saussurite. Biotite is found as grains with irregular to 

straight boundaries. A fine-grained (< .5 mm) groundmass 

consists of chlorite, epidote, sericite, remnant plagioclase and 

accessory quartz which commonly displays undulatory extinction.

Amphibolite facies mineralogy consists principally of 

plagioclase and hornblende. Plagioclase occurs as albite 

twinned, anhedral to subhedral grains and laths which display a 

variable replacement by fine-grained sericite and saussurite. 

Fibrous masses and irregular, acicular grains of hornblende form 

an interlocking fabric with the plagioclase. Minor constituents 

include anhedral quartz grains which commonly display undulatory 

extinction due to strain and irregular biotite grains. Accessory 

minerals include epidote and iron-titanium oxides.
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Intermediate to Felsic Intrusive Rocks

An Archean granitoid terrain borders the supracrustal sequence to 

the south, east and northeast. The granitoid stocks and dikes 

intrude the Archean metavolcanic rocks and gabbros and contain 

them as xenoliths.

Intrusive relationships are especially evident in the far 

southeast corner of the map area where the volcanic rocks and 

gabbros are pinched out, injected and assimilated by the 

granitoids (Photo 5). In this area the development of a gneissic 

to migmatitic fabric is locally evident with banded granitic and 

mafic layering. The mafic layers result from the assimilation, 

partial melting and ductile elongation of volcanic and gabbroic 

xenoliths by the granitic rocks.

Several granitoid varieties are present in the area. Based 

upon the intrusive relationships the oldest granitoid is a 

gneissic tonalite. This was intruded by a massive tonalite to 

granodiorite, which in turn was intruded by a massive quartz 

monzonite to granite. The Parisien Lake Syenite of late Archean 

age (2655 Ma) (Krogh et al. 1984) intrudes the greenstone belt as 

a large stock in the east, cutting the three varieties of the 

quartz-rich, Archean granitoids. A modal analysis of selected 

samples of the granitoid intrusions is represented in Table 7.
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Gneissic Tonalite

The oldest granitoid in the area is a medium-grained (l to 3 mm), 

light to medium grey to light pink gneissic tonalite which was 

found along the southern margin of the greenstone belt, locally 

intruding the Archean volcanic rocks and gabbros. Plagioclase 

and quartz are the principal minerals. Plagioclase is the 

dominant mineral, generally occurring as anhedral grains which 

occasionally display albite and pericline twinning and common to 

extensive alteration to fine-grained sericite. Many of the 

grains are broken due to strain. The degree of deformation and 

alteration is such that a reliable plagioclase determination 

could not be made. Quartz occurs as anhedral grains displaying 

undulatory extinction in response to strain. Microcline, where 

present, occurs as interstitial, fine-grained (< .5 mm) anhedra 

with cross-hatched twinning. Mafic constituents vary from 5 to 

20* and consist mainly of biotite with planar to uneven grain 

boundaries. Fine-grained (< .2 mm) chlorite often replaces the 

biotite. Irregular hornblende, clots of epidote and apatite and 

grains of sphene, magnetite and other oxide minerals may occur as 

minor accessory minerals.

The original igneous texture has been modified by regionally 

directed stress with the resulting development of a mineral 

foliation. The foliation is most apparent in the alignment of 

biotite grains and also by the flattening and orientation of 

quartz and feldspar. The development of this foliation may be



related to the Archean deformational event which affected the 

supracrustal rocks and gabbros. This would indicate the gneissic 

tonalites to be pre- or syn-tectonic in age.

Massive Tonalite to Granodiorite

This rock type intrudes the gneissic tonalite phase as dikes and 

plugs with sharp contacts. It consists of massive, equigranular, 

medium-grained (l to 3 mm), pink tonalite to granodiorite. A 

lack of a foliation and a generally higher potassium feldspar 

content are the principal differences with the gneissic tonalite. 

Massive tonalite to granodiorite is found across the southern 

margin of the greenstone belt, locally intruding the Archean 

volcanic rocks and gabbros. A massive tonalite dike intrudes 

Archean gabbro in Photo 6.

The dominant felsic minerals include plagioclase, microcline 

and quartz. Plagioclase (An 35-45) occurs as anhedral grains 

which display albite and pericline twinning and are commonly 

altered to fine-grained sericite. Anhedral quartz crystals 

display undulatory extinction. Microcline occurs as cross- 

hatched twinned, anhedral grains. The principal mafic 

constituent consists of 10 to 2Q* biotite with ragged to planar 

grain boundaries. Accessory minerals include hornblende, 

epidote, chlorite, apatite, sphene and magnetite.
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Quartz Monzonite to Granite

The youngest, quartz-rich / granitoid variety is a medium- to 

coarse-grained (l to 10 mm), massive, equigranular, dark pink to 

red quartz monzonite to granite. A pegmatitic phase commonly 

occurs as narrow dikes. The massive quartz monzonite to granite 

is found along the southern boundary of the greenstone belt as 

small stocks, plugs and dikes which were locally observed to have 

intruded the Archean volcanic rocks and gabbros and the older 

granitoids. Sharp intrusive contacts are generally evident with 

the older granitoids. A narrow granite pegmatite dike intrudes 

massive granodiorite in Photo 7.

Quartz, plagioclase and microcline comprise the principal 

minerals. The quartz occurs as anhedral to subhedral crystals 

which display undulatory extinction due to strain. Plagioclase 

(An 5-15) and microcline occur as twinned, anhedral to subhedral 

laths that have undergone minor alteration to fine-grained 

sericite. The plagioclase exhibits albite twinning and the 

microcline displays cross-hatched twins. The mafic constituents, 

which generally range from 5 to 15%, consist mainly of biotite 

which has experienced some alteration to chlorite. Accessory 

minerals include hornblende, epidote, apatite, sphene and other 

iron-titanium oxides.
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Farisien Lake Syenite

The Parisien Lake Syenite occurs in central Gerow Township as a 

large/ elliptical stock of generally medium-grained (l to 4 mm)/ 

pink/ equigranular monzodiorite/ monzonite and syenite which 

separates the eastern portion of the greenstone belt into 

northern and southern lobes. It intrudes the Archean volcanic 

rocks/ gabbros and granitoids and has been age dated at 2655 Ma 

by the U-Pb radiometric method (Krogh et al. 1984).

A variable content of anhedral to subhedral grains and laths 

of twinned microcline and plagioclase comprises the dominant 

mineralogy. A plagioclase content of An 30 was measured for a 

single thin section of monzonite. Interstitial/ irregular to 

bladed grains of biotite and hornblende comprise 10 to 30^ of the 

rock. Anhedral quartz grains have a content of less than 5%. 

Accessory minerals include calcite/ chlorite and sphene. 

Portions of the intrusion to the east of the map area were found 

by McCrank et al. (1982) to have coarse-grained (> 5 mm)/ 

porphyritic varieties with microcline phenocrysts.

PROTEROZOIC GEOLOGY

Mafic Intrusive Rocks
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East Bull Lake Intrusion

The East Bull Lake gabbro-anorthosite layered pluton intrudes the 

Archean metavolcanic rocks along the northeastern margin of the 

greenstone belt in Gerow Township. It comprises an inward- 

dipping lopolith which is elliptical in plan view (McCrank et al. 

1989). In the map area, which includes only the extreme 

southwest corner of the intrusion, it consists of generally 

massive, equigranular, medium- to coarse-grained, mesocratic to 

leucocratic gabbro. Leucocratic gabbro was only observed along a 

narrow zone north of the contact with the supracrustal rocks to 

the west of Moon Lake. A modal analysis of two gabbro samples is 

represented in Table 6.

The intrusion has been age dated at 2480 Ma by U-Pb 

geochronology (Krogh et al. 1984) and was found to have a high-Mg 

tholeiitic to calc-alkalic petrochemistry with high-Al affinities 

(James and Born 1985, McCrank et al. 1989).

The geology of the intrusion has been extensively studied by 

a variety of authors which include James and Born (1985), McCrank 

et al. (1982, 1989) and Peck et al. (1990, 1991).

In the map area the gabbros consist of plagioclase, 

orthopyroxene and augite cumulates which display subophitic to 

hypidiomorphic granular textures. The primary pyroxenes are 

commonly partially or completely replaced by acicular tremolite-
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actinolite or hornblende crystals which locally give the rock a 

dendritic texture. Partial replacement occurs as rims of 

amphiboles, epidote and biotite around pyroxene cores. 

Plagioclase is commonly partially replaced by fine-grained 

saussurite and sericite.

McCrank et al. (1989) postulated that the replacement of the 

primary mineralogy was probably related to the postconsolidation 

stages of pluton cooling and not to regional metamorphism. The 

initial epidote-amphibolite grade mineral assemblage is 

postulated to have been subjected to retrograde alteration 

related to fluid movement along joints and fractures. The 

alteration mineralogy displays progressively decreasing pressure- 

temperature conditions from epidote-amphibolite facies through to 

greenschist, prehnite-pumpellyite and zeolite facies to low- 

temperature rock-water interaction (McCrank et al. 1989).

Gabbro - Diabase Dikes (Matachewan Swarm)

West-northwest to northwest trending, plagioclase porphyritic 

gabbro dikes, characteristic of the Matachewan Swarm (Condie et 

al. 1987), occur occasionally throughout the region. The 

Matachewan dikes have been age dated at 2454 Ma by U/Pb 

geochronology (Heaman 1988) and have a quartz tholeiite chemistry 

(Condie et al. 1987). The dikes intrude the Archean volcanic



rocks, gabbros and granitoids. Photo 8 displays a tonalite 

xenolith in a Matachewan plagioclase-phyric dike.

The narrow (< 10 m) dikes in the area generally consist of 

massive/ medium-grained (l to 3 mm) gabbro with subophitic to 

hypidiomorphic granular textures. Plagioclase, pyroxene and 

amphibole are the dominant minerals with minor quartz and iron- 

titanium oxides.

Plagioclase is characteristically coarsely (> 5 mm) 

porphyritic to glomeroporphyritic. The porphyritic variety 

grades into equigranular but otherwise similar gabbro.

Gabbro - Diabase (Nipissing-Type)

A large/ east-northeast trending/ Nipissing-type (Osmani 1991), 

gabbro-diabase dike intrudes the area to the east of Whiskey 

Lake. A shallow/ westerly dip is inferred for the dike based 

upon rare observations of cumulate layering. Similar intrusions 

occur as sill-like bodies in the shallowly dipping/ Huronian 

sedimentary sequence to the west (Robertson 1962). A thickness 

of several hundred meters is estimated for this dike. The rocks 

are generally medium-grained (l to 4 mm) and comprise mesocratic/ 

leucocratic and melanocratic varieties. A modal analysis of two 

gabbro samples is represented in Table 6.
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In west-central Gerow Township the large dike splits into a 

swarm of generally narrow (< 100 m), steeply dipping dikes. 

These dikes are fine- to medium-grained (< l to 3 mm) and have 

subophitic to ophitic textures. Narrow, chill margins of 

chlorite/ quartz and calcite are common.

Two samples of Nipissing gabbro were taken for whole rock 

chemical analysis. The results are represented on Table 8 and 

Figure 6. One sample (#348) of melanocratic gabbro that was 

taken from the main intrusion in west-central Gerow Township 

plotted as a basaltic komatiite on the Jensen Cation Plot (Figure 

6). The other sample (#349), which was taken from a mesocratic 

diabase dike in southeast Gaiashk Township, plotted as a high-Mg 

tholeiitic basalt.

The Nipissing-type gabbros have intrusive relationships with 

all of the major rock types including the Huronian sedimentary 

rocks, have been age dated by U/Pb geochronology at 2219 Ma 

(Corfu and Andrews 1986) and have a general tholeiitic chemistry 

(Card and Pattison 1973).

Quartz gabbro and hornblende gabbro are the two varieties of 

Nipissing intrusions that are found in the area. In the large 

intrusion these rocks display subophitic to hypidiomorphic 

granular textures.



The quartz gabbro principally consists of augite / 

orthopyroxene and plagioclase. The plagioclase is commonly 

altered to fine-grained sericite. The pyroxenes are rarely fresh 

and display variable alteration to amphiboles. Accessory 

minerals include quartz, hornblende , biotite, chlorite and iron- 

titanium oxides.

Plagioclase (An 75) and hornblende are the principal 

minerals of the hornblende gabbro. The hornblende occurs as 

primary mineralogy and as replacement rims around remnant augite. 

Accessory minerals include quartz, biotite and iron-titanium 

oxides.

Robertson (1962) outlined a general vertical zonation for 

the Nipissing intrusions in Gaiashk and Joubin townships from a 

quartz gabbro base grading up into hornblende gabbro and topped 

by quartz gabbro.

Robertson (1962) believed that the Nipissing magmatism in 

the region occurred during and following the deformation related 

to the Penokean Orogeny. The mafic magma is believed to have 

accessed along structures created during the deformation event.
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Mafic Dikes

A variety of mafic dikes of Proterozoic age intrude the rocks of 

the area. The dikes postdate the Nipissing intrusions and have 

been subdivided into olivine diabase, amphibole diabase, diabase, 

black, magnetite-bearing diabase and lamprophyre varieties.

Olivine Diabase and Amphibole Diabase .(Sudbury Swarm)

Narrow (< 10 m), northwest-trending, olivine diabase dikes were 

occasionally found in the area. Based on mineralogy, textures 

and trends these dikes are believed to belong to the Sudbury Dike 

Swarm as described by Condie et al. (1987), which have been age 

dated by the U/Pb method at 1238 Ma (Krogh et al. 1987).

These rocks consist of fine- to medium-grained (.5 to 2 mm), 

subophitic to ophitic aggregates of mainly plagioclase and 

hornblende. The plagioclase (An 50) occurs as albite and 

pericline twinned subhedral to euhedral laths which have 

generally undergone minor alteration to fine-grained sericite. 

Hornblende exists as anhedral to subhedral fibrous masses and 

acicular crystals. Significant accessory minerals include 

biotite, olivine and iron-titanium oxides.

Amphibole diabase also occurs as narrow, northwest-trending 

dikes. Petrographically these rocks are very similar to the



olivine diabase and probably represent a variety of that rock 

type. The major differences are that the hornblende in the 

amphibole diabase is coarser (l to 2 mm) and the olivine is only 

visible under the microscope.

Diabase and Black/ Magnetite-Bearing Diabase

Local, narrow (< 10 m) dikes of fine- to medium-grained (.5 to 2 

mm) diabase were found in the map area. The dikes strike west- 

northwest or rarely northeast and display subophitic and ophitic 

textures. The mineralogy consists of pyroxene, plagioclase, 

amphibole and accessory quartz and iron-titanium oxides. Photo 9 

displays an Archean gabbro xenolith in a diabase dike.

Both sets of dikes have been observed to cut Nipissing 

gabbros. These dikes may be related to the northwest and east- 

northeast trending, Proterozoic dikes which were described by 

Condie et al. (19S7). Two samples of the diabase were taken for 

whole rock chemical analysis, one sample from a northwest- 

trending dike and one sample from a northeast-trending dike. The 

analytical results are represented on Table 9 and Figure 7. Both 

samples plot as high-Fe tholeiitic basalts on the Jensen Cation 

Plot (Figure 7).

Black, magnetite-bearing diabase was found as rare, narrow, 

northwest-striking dikes. It can generally be described as fine-
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grained (< l mm) and black with a mineralogy and textures similar 

to the previously described diabase unit. As the name implies/ 

it has a characteristically high magnetite content. The author 

believes that the diabase and magnetite-bearing diabase are 

related varieties.

Lamprophyre

Narrow, recessive/ east-west striking dikes of fine-grained (*/- 

1 mm) lamprophyre were rarely observed in the area. The 

lamprophyre generally consists of phlogopite-biotite grains and 

acicular hornblende crystals in a very fine-grained groundmass of 

mica/ pyroxene, plagioclase/ hornblende, calcite and oxides. 

.Although age relationships are uncertain/ Robertson (1962) noted 

lamprophyre dikes intruding Nipissing gabbro.

Intermediate to Felsic Intrusive Rocks

Three types of plugs and dikes of Proterozoic intermediate to 

felsic rocks were observed in the map area. These include quartz 

*/- feldspar porphyry/ which is the most significant rock unit/ 

and aplite-felsite and syenite. Proterozoic ages are inferred on 

the basis of cross-cutting relationships.
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Quartz */- Feldspar Porphyry

Quartz -t-/- feldspar porphyry occurs as a long, linear dike of up 

to 50 m in width which trends northwest through southern Gerow 

Township, as smaller, more irregular dikes and plugs in southwest 

Gerow and southeast Gaiashk townships, and as a single dike in 

central Gerow Township. The large dike was observed to intrude 

the Parisien Lake Syenite of late Archean age indicating a 

probable Proterozoic age for the dike. The dike also fills a 

southeast trending, brittle fault. Similar faults in the area 

have been observed cutting Huronian sedimentary rocks and 

'Nipissing intrusions of Proterozoic age.

The porphyry varies from intermediate to felsic in 

composition and is characterized by 5 to 15Ss, rounded, - medium 

grey to bluish-grey quartz phenocrysts of 2 to 5 mm in size. One 

sample of the porphyry was taken for whole rock chemical 

analysis. The results are represented on Table 9 and Figure 7. 

The sample plots on the andesite/dacite tholeiite boundary on the 

Jensen Cation Plot (Figure 7).

Compositions range from a quartz porphyry consisting of 

quartz phenocrysts in a fine-grained (< l mm) groundmass of 

quartz and epidote to a quartz-feldspar porphyry with quartz and 

subordinate plagioclase phenocrysts in a fine-grained matrix 

which may include plagioclase, quartz, chlorite, hornblende, 

biotite and epidote. Mafic minerals may comprise up to 4Q* of
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the rock. Disseminated pyrite may comprise up to 3% of the 

porphyry.

The mafic mineral and plagioclase content is usually the 

greatest near the contacts with the mafic volcanic rocks and 

gabbros y decreasing towards the center of the intrusions. This 

probably represents assimilated material from the country rock.

Felsite - Aplite

This rock type occurs as a single/ mappable dike and a few very 

narrow (l to 2 m) dikes in southeast Gaiashk Township/ which are 

found in close spatial and probable genetic association with the 

quartz-feldspar porphyry intrusions. These white to light grey 

dikes consist of very fine-grained (< .5 mm) to microcrystalline 

aggregates of quartz and feldspar. The coarser varieties display 

a sugary texture.

One sample of the felsite was taken for whole rock chemical 

analysis. The results are illustrated on Table 9 and Figure 7. 

The sample plots in the dacite tholeiite field on the Jensen 

Cation Plot (Figure 7). This is very similar chemically to the 

quartz-feldspar porphyry analysis (see Quartz */- Feldspar 

Porphyry section) and supports the theory of a genetic 

association between the two rock types.



Syenite

Syenite was found in a small area in northwest Gerow Township as 

small plugs and dikes. The syenite is pink and medium-grained (l 

to 3 mm) and consists mainly of potassium feldspar with minor 

plagioclase/ < 5% quartz and accessory biotite and hornblende. 

It was observed to intrude East Bull Lake gabbro, indicating a 

Proterozoic age.

A similar appearing syenite was mapped to the immediate 

southeast of Poison Lake but no contact relationships were 

established with the adjacent East Bull Lake intrusion. This 

syenite could also be of Proterozoic age but has been mapped as 

an offshoot of the Parisien Lake Syenite of late Archean age 

which lies approximately one km to the south.

Huronian Supergroup

In the map area/ sedimentary rocks of the basal portion of the 

Huronian Supergroup outcrop to the south of Whiskey Lake. In the 

western portion of the Whiskey Lake area/ Huronian sedimentary 

rocks and basal basalt flows form the northern boundary to the 

greenstone belt (Jensen 1992).
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Elliot Lake Group 

Matinenda Formation

Proterozoic sedimentary rocks of the lower portion of the 

Matinenda Formation of the Huronian Supergroup are exposed to the 

south of Whiskey Lake and as small, scattered remnants resting on 

Nipissing gabbro and Archean rocks to the east of Whiskey Lake.

The rocks consist of a general stratigraphic sequence from a 

basal argillite upward to thickly bedded (.5 to l m) arkose, 

feldspathic arenite and quartzose arenite. The rocks strike 

easterly and dip 100 to 300 to the north/ resting unconformably 

on Archean volcanic and intrusive rocks. Narrow, quartz-psbble 

conglomerate horizons with local pyrite concentrations were 

encountered in some of the diamond drill holes in the area which 

were filed for assessment work.

*The lowest exposed unit is a chloritic argillite which may 

be correlative with the basal greywacke-conglomerate which was 

described by Robertson (1962). This is overlain by a sequence of 

relatively well sorted arkose and arenite with grain sizes of .5 

to 3 mm. Subangular to subrounded grains of quartz, potassium 

feldspar and subordinate plagioclase are the significant 

minerals. There is an apparent general increase in the sediment 

maturity upsection marked by a decrease in feldspar content from 

arkose to feldspathic and quartzose arenite. Abundant fine-
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grained sericite forms the matrix in the arkose but decreases 

upsection proportional to the decrease in the feldspar content, 

replaced by fine-grained quartz.

PHANEROZOIC GEOLOGY

Cenozoic

Pleistocene and Recent

The region was subjected to glaciation during the Pleistocene 

Epoch. The direction of the last ice movement is interpreted to 

be to the south-southwest based on the measurements of glacial 

striae.

Over most of the area glacial deposits occur as a thin, 

discontinuous veneer of ground morraine which consists of 

unsorted pebble to boulder tills with a clay to sand matrix. A 

glaciofluvial sand plane covers a small area to the north of 

Beishlag Lake in southwest Gerow Township.

Large end morraines are reported to the north of Folson and 

East Bull lakes. These form a portion of the easterly-trending 

Whiskey Lake morrainic belt which marks the position of a 

Pleistocene ice front (Boissoneau 1965, 1968).
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Recent deposits occupy topographic lows which include lakes, 

streams and swamps. Lake and stream deposits consist mainly of 

silt/ sand and gravel from reworked Pleistocene deposits. Recent 

swamp deposits comprise peat accumulations.

STRUCTURAL GEOLOGY 

Regional Setting

The regional structural style is reflected by the general 

easterly-trending, arcuate shape of the Whiskey Lake belt. 

Structural deformation of the Archean supracrustal rocks is 

associated with two regional events, the Kenoran Orogeny of 

Archean age and the Penokean Orogeny of Proterozoic age. Local 

deformation is also related to the emplacement of the various 

granitoid and gabbroic intrusions.

Major fold structures in the belt include a large, east- 

southeast trending, Archean syncline and the east-southeast 

trending Quirke Syncline of Proterozoic age.

Numerous, brittle to ductile fault zones of interpreted 

Archean to Proterozoic age occur in a variety of orientations 

throughout the region. Strike-slip displacements have been 

inferred for many of these faults.
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A regional, east-southeast trending, penetrative foliation 

is found in the Archean volcanic rocks, gabbros and to a lesser 

extent in the gneissic tonalites which is probably related to the 

Archean regional orogenic event.

Major Fold Structures 

Archean Syncline

A large Archean syncline with an east-southeast trending axis 

affected the Archean supracrustal rocks of the entire greenstone 

belt. The fold axis trends through the western portion of the 

belt, terminating against Archean granitoids in southern Gaiashk 

Township and overlain by Proterozoic sedimentary rocks of the 

Huronian Supergroup in northern Joubin Township (Jensen 1992). 

The axis is interpreted to have a sub-horizontal plunge and the 

axial plane a sub-vertical dip. A regional penetrative foliation 

in the Archean supracrustal rocks and gabbros may have developed 

as axial planar cleavage during this folding event.

The supracrustal rocks of the map area lie on the north limb 

of this broad Archean fold. Pillow top facing directions display 

a consistent direction to the south and are steeply dipping.

The orientations of the fold and the penetrative foliation 

indicate that a major compression of the Archean sequence
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occurred along a NNE-SSW orientation during the Archean orogenic 

event.

Quirke Syncline

The axis of the Proterozoic Quirke Syncline apparently trends 

east-southeast through a portion of northern Gaiashk and Gerow 

townships. Archean stratigraphy is folded in this area into 

broad open folds and locally tight isoclinal folds.

A shallow westward plunge and a steep dip of the axial plane 

is inferred for the Quirke Syncline in the map area based on the 

outcrop pattern of the folded Archean volcanic units. This 

interpretation is consistent with that of Robertson (1962).

Only an approximate position for the fold axis could be 

established based upon a trend from a known location on the west 

side of Whiskey Lake (Robertson 1962) and from the local pattern 

of folding. Pillow top indications in the immediate area were 

inconclusive. The up-plunge termination of the fold apparently 

occurs in north-central Gerow Township in an area of isoclinal 

folding. The folding did not impart an apparent secondary axial 

planar foliation to the rocks.

The Quirke Syncline originated during the Penokean Orogeny 

of about 1900 to 2200 Ma which may have occurred as a number of
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events (Card et al. 1972). The fold orientation indicates a 

regional compression along a NNE-SSW direction.

Minor Folds

Minor folds with amplitudes of meters to tens of meters are 

locally apparent in the Archean metavolcanic rocks in proximity 

to the various gabbroic and granitoid intrusions. These folds 

postdate the regional Archean deformation event and are evidently 

related to the emplacement of the various large intrusive bodies. 

Such folding is very obvious in southeastern Gerow Township in 

the mafic and granitic gneisses and migmatites.

The area of isoclinal folding in central Gerow Township is 

proximal to the Parisien Lake Syenite, the East Bull Lake 

intrusion and the Nipissing gabbro and was probably at least 

partially developed in response to the emplacement of those 

intrusions.

Fault Structures

A variety of faults exist in the area with interpreted Archean to 

Proterozoic ages. These include east-northeast striking, arcuate 

shear zones, northeast, northwest and east-southeast trending 

fault/shear zones and east-southeast striking, brittle faults.
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The fault zones are generally represented by linear 

topographic depressions which are apparent on aerial photographs. 

Where the fault/shear zones outcrop they are usually 

characterized by strongly schistose rock, random fracturing, 

brecciation or cataclastic textures and by local quartz veining 

and common alteration which may include chlorite, silica, 

carbonate, sericite and sulfide. Brittle movement appears to be 

the principal style of deformation, although ductile deformation 

is predominant in the various shear zones in the area.

East-Northeast Trending, Arcuate Shear Zones

Two, large, east-northeast trending, arcuate shear zones extend 

across the southwestern part of the map area from the region to 

the west. These faults continue for several km and create 

topographic valleys of up to 200 m in width. A dextral, strike- 

slip displacement is inferred for the northern shear zone based 

upon local kinematic indicators which include subsidiary shears 

and minor drag folds.

An early timing of initial shear zone development may be 

indicated by an extensive area of subsidiary shearing and 

possibly related silicification located to the immediate north of 

the regional shear zones in southeastern Gaiashk Township. Here 

pillow basalt units have been preferentially silicified and

47



commonly only the pillow selvages display pronounced 

silicification. This indicates that the silicification is 

synvolcanic or early postvolcanic. The greater permeability of 

the pillowed flows relative to the massive flows would have 

allowed easier access to the siliceous hydrothermal solutions, 

'possibly accessing along these early faults. These faults may 

have developed during the Archean regional deformation event and 

were subsequently modified by later deformation, particularly 

during the Penokean Orogeny.

Northeast Trending Fault/Shear Zones

Coincident with or following the intrusion of the Archean N 

granitoid rocks to the south and north of the greenstone belt and 

the Farisien Lake Syenite stock to the east/ a number of 

northeast-striking, subvertical, strike-slip fault/shear zones 

were developed throughout the area. These faults are also 

prevalent in the western portion of the belt where their 

development is interpreted to precede and coincide with the 

deposition of the basal Huronian sequence (Jensen 1992). In 

outcrop these fault zones are characterized by variably altered 

and veined schists and/or cataclastites.

A sinistral displacement is inferred for one of these faults 

in the northeastern corner of the map area in Gerow Township as
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evidenced by the offsets of intrusive/volcanic rock contacts and 

of volcanic units.

Silicification and quartz veining were commonly observed 

along the entire length (l km) of a fault in southeast Gerow 

Township. A wide zone (75 m) of pervasive silica flooding and 

quartz veining is exposed along the power line. The most likely 

source of the silicification is residual siliceous hydrothermal 

fluids from the Archean granitoid intrusions which are locally 

cut by the fault. This indicates that the fault was likely 

contemporaneous with the granitoid intrusions.

Northwest Trending Fault/Shear Zones

Northwest-trending, subvertical, strike-slip shear zones are also 

evident in the region. Based on the offset of Archean volcanic 

and gabbro units/ a dextral displacement is inferred for one of 

these faults in the center of the map area. One of these faults 

in the northwestern portion of the area to the east of Whiskey 

Lake cuts Nipissing gabbro, indicating some movement during the 

Proterozoic.
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East-Southeast Trending Fault/Shear Zones

A series of east-southeast striking, steeply dipping, fault/shear 

zones extend through the northern portion of the area to the east 

of Whiskey Lake. A major fault of this group trends through the 

southern end of Folson Lake and displays a dextral, strike-slip 

displacement as evidenced by the offset of both rock units and a 

northwest-trending fault. The principal movement appears to be 

Proterozoic in age as the contact of the late Archean Parisien 

Lake Syenite stock is offset by about l km. This fault and 

others also displace East Bull Lake gabbro and Nipissing gabbro 

intrusions. Rocks associated with these faults display randomly 

fractured, brecciated, cataclastic and sheared fabrics.

These faults are probably related to the regional Folson 

Lake Fault Zone which stikes east-southeast through the northern 

end of Folson Lake. It has been described by McCrank et al. 

(1989) as being a wide cataclastic zone with a subvertical dip to 

the south and a dextral, strike-slip displacement of 3 km based 

on the offset of the East Bull Lake intrusion. McCrank et al. 

(1989) relates this movement to major north-south compression 

during the Penokean Orogeny.



East-Southeast Trending Faults

As in the region to the west (Jensen 1992), the last apparent 

structural event was the formation of a series of east-southeast 

trending / steeply dipping, brittle faults which cut both Huronian 

and Archean stratigraphy. These faults are commonly filled by a 

variety of late dikes. The large quartz-feldspar porphyry dike 

which trends through the southern part of Gerow Township is a 

good example.

Lineaments

Two, large, north-northwest striking lineaments, as defined by 

topographic lows, occur in the middle of the area and may 

represent faults. These lineaments have the same general 

orientation as a 170^ trending, quartz vein filled, brittle fault 

zone which was observed cutting East Bull Lake gabbro northeast 

of the map area.

An east-northeast trending lineament, which lies immediately 

to the north of the power line in the center of the area, is 

likely related to the east-northeast striking, arcuate shear 

zones which exist a short distance to the west.

An east-southeast striking lineament extends through 

Reneault Lake in the southeast corner of the region. This
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lineament is probably associated with the late east-southeast 

trending, brittle faults. A large, quartz-feldspar porphyry dike 

and some small diabase dikes fill one of these structures to the 

north of the lineament.

Minor Structures and Fabrics

A regional penetrative schistosity is apparent in the Archean 

volcanic rocks and gabbros. The schistosity is bedding-parallel, 

east-southeasterly striking and steeply-dipping. The schistosity 

is visually more apparent in the volcanic rocks than the gabbros. 

This is likely a reflection of the grain size, as the medium- 

grained gabbros would offer more resistance to directed stress 

and the resulting grain alignment than the fine-grained volcanic 

rocks.

The gneissic tonalites also display a penetrative foliation 

which is defined by the alignment of biotite flakes and the 

flattening and orientation of quartz and feldspar grains.

The schistosity likely developed as axial planar cleavage 

during the formation of the Archean syncline which developed 

during NNE-SSW directed, regional compression. The gneissosity 

in the tonalites is also likely related to this regional 

deformation event.
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Local/ intense schistosity is a characteristic of the 

various shear zones in the area. The schistosity has developed 

as a mainly ductile response to directed stress during the 

Archean and/or Proterozoic orogenic events and also as a result 

of local stress related to the emplacement of the various large 

gabbroic and granitoid intrusions.

Linear fabrics were seldom recorded during the course of the 

field work/ partly due to the low relief on most outcrops of 

metavolcanic rock. Where observed/ the linear fabrics include 

mineral elongation lineations along the foliation planes and 

lineations developed parallel to the axes of minor folds.

METAMORPHISM

Regional greenschist to lower amphibolite facies metamorphism 

associated with the Archean tectonic event has affected the 

Archean metavolcanic rocks and gabbros. Isograds could not be 

visually determined due to the fine-grained nature of most of the 

affected rocks and the subtle mineralogical changes. On the 

basis of mineralogical descriptions from thin sections and hand 

samples for the western (Jensen 1992) and eastern portions of the 

greenstone belt/ the eastern portion of the belt appears to be of 

a relatively higher metamorphic grade. This is possibly due to 

the greater volume of large intrusions in the east with
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associated contact metamorphism of the adjacent Archean 

supracrustal and gabbroic rocks.

The characteristic greenschist facies assemblage in the 

mafic rock types is: albite, chlorite, actinolite and epidote 

with accessory quartz, sphene, calcite and sericite. The 

amphibolite facies mineral assemblage is: oligoclase, hornblende, 

epidote and biotite with accessory quartz, sphene and sericite. 

Hornblende commonly displays retrograde replacement by chlorite.

The intermediate to felsic metavolcanic rocks have generally 

undergone much less alteration of their mineralogy and textures 

due to the greater stability of the mineral components.

Contact metamorphism of the Archean metavolcanic rocks and 

gabbros is commonly apparent in proximity to the large granitoid 

intrusions. This is most apparent as up to a 30* enrichment of 

biotite. Many of the areas of lower amphibolite facies rocks 

occur in proximity to the large granitoid intrusions and may 

actually represent hornblende hornfels facies contact 

metamorphism.

ALTERATION

Rock alteration is found throughout the region, generally in 

association with the various fault/shear zones. The alteration
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types include silicification, chloritization/ sericitization, 

carbonatization and sulfidization, all which may occur in 

association with one another.

Silicification is the most common alteration type observed 

in the area. It may occur in a variety of situations:

(1) As synvolcanic silicification and epidotization.

(2) As widespread pervasive or selective replacement of rocks

following hydrothermal fluid access along fault structures, 

i.e. Selective silicification of pillowed flows cut by 

narrow silicified shears to the north of a large easterly- 

trending shear zone in southeast Gaiashk Township.

(3) Silica flooding across widths of meters to tens of meters 

along faults. i.e. Silica flooding and random quartz 

veining along a northeast-trending fault which is exposed 

on the power line in southeast Gerow Township.

(4) Local silicification of shear, fracture and cataclastic 

zones across widths of l to 10 m. i.e. A 3 m wide, 

east-northeast trending, silicified, quartz veined and 

pyritized shear which is exposed along the power line in 

southwestern Gerow Township,

Pronounced chlorite and sericite alteration are usually 

related to strongly schistose rocks in shear zones. The chlorite 

alteration is generally related to original mafic volcanic and 

gabbro lithologies. Sericite alteration is generally associated 

with intermediate to felsic volcanic units.
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Carbonate alteration occurring as calcite and less common 

dolomite, was found in two general settings:

(1) Carbonatized schist, cataclastite and fractured rock in 

fault zones.

(2) Pervasive carbonatization and/or carbonate stringers as

halos surrounding altered fault zones.

Both of these types of associations are best developed in the 

northwest portion of the map area to the east of Whiskey Lake in 

association with the east-southeast trending fault zones.

Sulfide alteration is generally restricted to fault/shear 

zones. Pyrite is the main sulfide mineral, occurring in 

concentrations of up to 1(H as disseminations, stringers and 

stockworks. Disseminated pyrrhotite and chalcopyrite were 

occasionally found in concentrations of .5 to 5%. Minor (< 1^), 

fine-grained arsenopyrite was observed in a single shear zone 

which is exposed on the power line in southeast Gaiashk Township. 

Good exposures of pyritization occur along the east shore of 

Whiskey Lake around Beer and Gin Points where up to 10* 

disseminated and stringer pyrite is found in association with 

northeast- and east-trending, cataclastized, fractured and 

brecciated fault zones.



ECONOMIC GEOLOGY 

History of Exploration

The search for uranium deposits near the base of the Proterozoic 

Matinenda Formation has been the focus for past exploration in 

the area. Limited exploration for base metals in the Archean 

rocks has been carried out and to date, no known exploration 

programs for precious metals have been conducted in the map area. 

The information on the exploration activity which is reported in 

this report, is taken from the files of the Assessment Files 

Research Office, Ontario Geological Survey, Toronto and from 

Robertson (1961, 1962, 1977). The exploration programs which 

have been conducted in or near the map area are summarized in 

Table 10 and the locations are represented on Figure 8 and 

Preliminary Map ___ (back pocket).

Near the beginning of this century base metal and gold vein 

deposits were discovered outside of the map area to the west of 

Whiskey Lake and on Campbell Island in Whiskey Lake. Exploration 

work was carried out intermittently on these deposits which occur 

in association with the Nipissing intrusions.

In 1950, Teck Exploration Company Limited began a re- 

examination of some of these properties, including an evaluation 

of the iron formations and gabbro bodies south of Pecors Lake in 

Joubin and Gaiashk townships for base metals. The exploration
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program included surface work and diamond drilling. The mineral 

deposits were found to be of insufficient size and grade for 

development.

A large portion of the region was staked following the 

discovery in 1953 of uranium in the Elliot Lake area. This was 

followed by exploration programs which included surface work and 

diamond drilling. Minor, subeconomic uranium mineralization was 

locally encountered in drill holes between Whiskey and Pecors 

lakes. The claims were subsequently allowed to lapse.

Since the mid-1950's a small number of limited exploration 

programs for base metals have been conducted on portions of the 

metavolcanic and gabbroic rocks in the area. No economically 

significant mineralization was discovered.

Uranium

The map area includes the southern margin of the Huronian 

Supergroup which hosts the large, low-grade uranium deposits of 

the Elliot Lake mining district to the northwest.

These deposits are generally hosted by moderately well 

sorted, oligomictic, quartz-pebble conglomerate at or near the 

base of the lower Matinenda Formation. The highest uranium 

grades occur where the conglomerates display tight packing and
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have a high content of detrital pyrite. Uranium occurs as 

brannerite and uraninite-pitchblende (Bennett et al. 1991).

The conglomerates were deposited in northwesterly-trending 

paleochannels which formed at Archean granite/greenstone 

contacts, in recessive greenstone units and in fault-controlled 

valleys (Bennett et al. 1991).

A modified paleoplacer origin is the generally accepted 

depositional model (Bennett et al. 1991). The uranium 

mineralization was concentrated as placer deposits by sedimentary 

processes from a granitic source area and later modified by 

diagenesis and metamorphism.

Diamond drilling of the lower Matinenda Formation to the 

east of Pecors Lake and southeast of Whiskey Lake outlined 

uraniferous conglomerate horizons which were confined to two, 

west-northwest trending paleochannels in the Archean basement. 

Mineralized conglomerates in the Whiskey Lake channel assayed 

0.01 - Q.03% 11303 and those in the Pecors Lake channel contained 

up to Q.05% 11303.

Exploration programs for uranium in the map area have been 

carried out by British Columbia Explorers Limited, Chubb- 

Featherstone and Company and Panel Consolidated Uranium Mines 

Limited.
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Base Metal Mineralization

No economically significant/ base metal sulfide occurrences are 

known in the region. In addition to the minor amounts of 

disseminated sulfides which occur in all of the rock types in the 

area, sulfide mineralization may be found in the following 

associations: shear/ cataclastic and fracture zones; quartz 

veins; gabbroic intrusions; and calc-alkalic pyroclastic rocks 

and related chert and iron formation units.

Shear/ cataclastic and fracture zones related to the 

faulting in the area locally may contain up to 10* disseminated 

and stringer sulfides. Pyrite is the most common sulfide mineral 

but pyrrhotite and chalcopyrite have been observed locally and 

minor arsenopyrite has been rarely found. Anomalous gold values 

are associated with some of these occurrences. Anomalous base 

metal values from this type of occurrence in the area were 

derived from rock samples 4/ 12 / 13 , 45, 60 and 63. The 

analytical values and sample locations are represented 

respectively/ on Table 11 and P. Map ___. The anomalous samples 

are briefly described in Table 12.

Minor/ disseminated/ stringer and blebbed sulfides are found 

locally in some quartz veins which are related to faults in the 

area. The only significant known occurrence is a two to three m 

wide/ 70 m long, quartz-calcite vein hosted by diabase on
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Campbell Island in Whiskey Lake. The vein contains minor pyrite, 

galena and chalcopyrite mineralization with trace gold and silver 

assays reported.

The various large, gabbroic intrusions, which include the 

Archean gabbros, Nipissing intrusions and the East Bull Lake 

intrusion, all locally contain minor, disseminated to stringer 

sulfides generally associated with fracture zones. The sulfides 

mainly comprise pyrite, pyrrhotite and chalcopyrite.

The East Bull Lake intrusion hosts the only known, 

significant concentrations of sulfides. Peck et al. (1990, 1991) 

describe a contact zone of primary sulfide mineralization which 

is intermittently exposed along the southern contact of the 

pluton. This includes a small portion of the map area to the 

west of Moon Lake. Selected Ni and Cu analyses from the sulfide 

occurrences are listed by Peck et al. (1991), with average Cu * 

Ni values of Q.4-0.7%. The most abundant sulfide mineralization 

lies to the east of Moon Lake, northeast of the map area, an area 

explored by El Pen-Rey Oil and Mines Limited in 1956. Sulfides 

within the contact zone are erratically distributed, concentrated 

in lenses that range from a few cm to greater than l m in length. 

The mineralization comprises irregular clots and disseminations 

of X-10% pyrrhotite, chalcopyrite and lesser pentlandite. 

Anomalous to economically significant platinum, palladium and 

gold values are also associated with the sulfide mineralization.
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The calc-alkalic pyroclastic units and the associated iron 

formation and chert horizons in the greenstone belt contain local 

concentrations of sulfides. The sulfide concentrations generally 

thin and decrease in content away from the Kings Lake volcanic 

center.

Local concentrations of .5 to 5%, disseminated pyrite and 

pyrrhotite are found associated with the distal, mafic to felsic 

 tuff and rare, chert units in eastern Gaiashk and Gerow 

townships. A good exposure of this style of mineralization was 

found along the east shore of Whiskey Lake on a south-facing 

cliff face on Beer Point. Rock samples 36, 37 and 82, which were 

taken from this locality, assayed weakly anomalous gold and zinc 

values (Tables 11 and 12, P. Map ___).

Gold

Although the area may have been prospected for gold in the past, 

no occurrences were recorded in the map area prior to this 

survey. Anomalous gold values of up to 140 ppb in rock samples 

were found in several locations in the area. These anomalous 

gold values occur in association with shear, cataclastic and 

fracture zones related to the various faults in the region 

(Photos 10 and 11). Commonly associated features include sulfide 

mineralization, anomalous base metal values, silicification and
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to a lesser extent other alteration types, and minor quartz 

veining and stockworks.

Anomalous rock samples from the map area include sample 

numbers 4, 12, 13, 16, 33, 34, 35 and 55. Other samples were 

found to be weakly anomalous. The sample assay values and 

locations are represented respectively, in Table 11 and P. Map 

___. Brief descriptions of the anomalous samples are found in 

Table 12.

Anomalous gold values are also reported from sulfide 

concentrations in the East Bull Lake intrusion (Peck et al. 

 1991).

Platinum - Group Minerals

As discussed in the section on the base metal mineralization, 

platinum-group mineralization is associated with the contact 

sulfide zone of the East Bull Lake intrusion. Selected analyses 

from Peck et al. (1991) had combined Pd * Pt * Au values of up to 

6040 ppb with most of the sample values exceeding 500 ppb Pd * Pt 

* Au.



Recommendations for Mineral Exploration

The mineral potential of the Whiskey Lake greenstone belt was 

largely unknown due to the lack of exploration in the area. The 

region has a varied geological environment suitable for hosting a 

number of precious and base metal mineralization types.

(1) Good potential exists for the occurrence of structurally 

controlled gold deposits associated with a variety of fault 

zones, particularly those believed to be Archean in age. These 

include the large, arcuate/ east to northeast trending shear 

zones and the later northeast-trending fault/shear zones. Many 

of these faults exhibit wide (> 50 m) areas of sheared/ 

cataclastic or fractured rock with associated silica/ carbonate/ 

chlorite and sericite alteration which can be traced in some 

localities for several hundred meters along strike. Pyrite can 

be found in concentrations of up to J.0% locally. Pyrrhotite and 

chalcopyrite were occasionally observed and minor arsenopyrite 

was rarely found. Quartz veining is also locally prevalent along 

some of these fault zones. Based on the limited amount of rock 

sampling/ the anomalous gold values appear to be associated with 

a high sulfide content, silicification/ the intersections of 

faults and commonly subsidiary fault and shear zones to the 

larger fault structures.

(2) A potential host environment for volcanogenic massive 

sulfide deposits exists with the calc-alkalic pyroclastic rocks
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and the associated iron formation and chert units in the 

greenstone belt. Disseminated to massive/ stratabound, pyrite 

and pyrrhotite occurrences are found associated with these rock 

units in the western part of the belt (Jensen 1992), with 

anomalous Cu/ Zn and Ni values reported from certain localities 

(Robertson 1962). Up to 5% disseminated pyrite is locally 

associated with these rock units in the map area. These sulfide 

horizons should also be examined for precious metals. The 

potential for this deposit type is probably the greatest in 

proximity to the Kings Lake volcanic center in the western part 

of the greenstone belt.

(3) The various mafic intrusions in the area have the potential 

to host Ni-Cu massive sulfide and platinum-group element 

mineralization. The East Bull Lake intrusion probably offers the 

best potential as it hosts a number of platinum-group element 

bearing/ Ni-Cu sulfide occurrences to the east of the map area. 

Peck et al. (1991) have described two main styles of 

mineralization, primary cumulate mineralization associated with a 

basal contact sulfide zone and secondary/ hydrothermal sulfide 

mineralization related to the Parisien Lake Deformation Zone. 

Local occurrences of the contact zone mineralization were 

reported in the northeast corner of the map area.

(4) The quartz-pebble conglomerate and quartzite horizons in the 

lower portion of the Matinenda Formation should be examined for

85



horizons with concentrations of detrital sulfides which could 

host paleoplacer gold mineralization.

(5) Some potential for building stone may exist for the blue to 

purple quartz-bearing anorthosite of the East Bull Lake intrusion 

which has been described by Feck et al. (1991), and for the 

microcline porphyritic variety of the Parisien Lake Syenite which 

has been described by McCrank et al. (1982).

A wide variety of exploration methods should prove to be 

effective in the region.

(1) A thorough aerial photograph interpretation of the 1:15840 

scale photos that are available for the area would be useful in 

delineating the faults and lineaments.

(2) Thorough prospecting of the area guided by the geology maps 

and reports, the lithogeochemical study of the area, the results 

of the aerial photo interpretation and supplemented by selective 

rock sampling should help to outline prospective areas.

(3') An airborne electromagnetic (EM) - magnetic (mag.) survey 

over the greenstone belt should detect most near surface, massive 

sulfide deposits. Follow-up ground EM and magnetic surveys 

should outline the deposits. VLF-EM surveys may be effective at 

delineating buried linear features such as the faults. Induced
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polarization-resistivity surveys could be used to outline 

disseminated sulfide mineralization and areas of alteration.

(4) Due to the thin and patchy cover of overburden over most of 

the area/ soil geochemical sampling should be effective at 

outlining subcropping mineralization in the areas between the 

outcrops.

(5) Also due to the good outcrop exposure, the thin overburden 

cover and the reasonably good access to most of the region/ 

overburden stripping with heavy equipment followed by outcrop 

washing would be an effective way of examining any occurrences.

(6) Detailed geological mapping and rock sampling of the 

occurrences would help to establish the geological relationships 

and the nature of the mineralization.

(7) Diamond drilling would be used to further evaluate selected 

exploration targets at depth. Surface and borehole/ time domain 

electromagnetic surveys may prove useful in detecting deep and 

off-hole sulfide mineralization.

Property Descriptions

The information on the properties which is presented was taken 

from the files of the Assessment Files Research Office/ Ontario
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Geological Survey, Toronto and from Robertson (1962). The 

information is summarized in Table 10. The property number in 

parenthesis following each property name and date of work denotes 

the property location(s) on P. Map ___ (back pocket) and Figure 

8.

British Columbia Explorers Limited [1953-54] (1)

British Columbia Explorers Limited drilled three diamond drill 

holes in 1953-54 to the southeast of Whiskey Lake to test for 

uranium mineralization in the lower Matinenda Formation. Hole BW 

2 t located near the shore of Whiskey Lake/ intersected 

unmineralized arkose. Hole GF l/ approximately 500 m to the 

south-southeast of hole BW 2, did not intersect the Matinenda 

Formation. Hole BW l/ about 1200 m south of hole BW 2, 

intersected quartzite with local pebbly sections which assayed 

minor (< .1*) 1)303 over narrow intervals.

Chubb-Featherstone and Company [1954] (2)

In 1954, a single diamond drill hole was drilled by Chubb- 

Featherstone and Company to test an area to the southeast of 

Whiskey Lake for uranium mineralization in the lower Matinenda 

Formation. Only Nipissing gabbro was intersected.
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El Pen-Rey Oil and Mines Limited [1956] (3)

In 1956, a total of 27 claims were staked in eastern Gerow 

Township to the northeast of the map area by El Pen-Rey Oil and 

Mines Limited to cover known copper-nickel occurrences in the 

East Bull Lake intrusion. Fourteen diamond drill holes were 

drilled to the east of Moon Lake for a total of 7,819 feet (2,383 

m) to assess the occurrences at depth. Several of the holes 

encountered extensive but sparsely disseminated chalcopyrite- 

pyrrhotite-pentlandite mineralization associated with quartz- 

biotite-chlorite alteration in proximity to fracture zones.

March Minerals Limited [1955-56] (4)

March Minerals Limited held a block of 54 claims in east-central 

Gaiashk and west-central Gerow townships. In 1955 the company 

conducted ground magnetometer and scintillometer surveys over the 

claim block. Two magnetic highs, to the southwest and northeast 

of a large lake, were each examined in 1956 with two diamond 

drill holes for a total of 1708 feet (520.6 m). The holes 

intersected alternating mafic volcanic rock and Nipissing gabbro 

with only local, disseminated pyrite encountered.
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Panel Consolidated Uranium Mines Limited [1978] (5)

In 1978, Panel Consolidated Uranium Mines Limited drilled two 

diamond drill holes totalling 1965 feet (599 m) near the 

southeast shore of Whiskey Lake in Gaiashk Township to test for 

uranium mineralization. Both holes intersected Nipissing diabase 

and quartzites of the lower Matinenda Formation and ended in 

basement volcanic rocks. Minor radioactivity was locally 

detected but no significant uranium mineralization was found.

Teasdale Uranium Mines Limited [1954] (6)

The company drilled four diamond drill holes totalling 582 feet 

(177.4 m) in 1954 on Campbell Island in Whiskey Lake to assess a 

sulfide-bearing, quartz vein hosted by diabase. Only local 

intersections of less than Q.5% galena and chalcopyrite were 

reported.
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FeO Ti0 2

A '2 0 3 MgO

Figure 3. Jensen Cation Ternary Plot (Jensen 1976)
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AI 2 0 3 Mg O

Figure 4. Jensen Cation Plot of the Tholeiitic Metavolcanic Rocks
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Figure 5. Jensen Cation Plot of the Calc-Alkalic Metavolcanic Rocks
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Figure 6. Jensen Cation Plot of the Archean and Nipissing Gabbros
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Figure 7. Jensen Cation Plot of Selected Proterozoic Dikes
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PROPERTY
1. British Columbia Explorers Ltd
2. Chubb Featherstone and Company
3. El Pen-Rey Oil and Mines Ltd.
4. March Minerals Ltd.
5. Panel Consolidated Uranium Mines Ltd.
6. Teasdale Uranium Mines Ltd.

SYMBOLS

Diamond drill 
program

Geophysical 
survey

Figure 8. Location map of the exploration work in the map 
area from the assessment files.
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Photo 1. Pillowed basalt flow in eastern Gaiashk Township. Top 

facing direction is towards the top of the photo as 
indicated by the hammer handle.
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Photo 2. Basalt flow breccia located along the power line 
eastern Gaiashk Township.

in
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Photo 3. Intermediate tuff displaying primary bedding. 
East-central Gaiashk Township.

87



Photo 4. Intermediate lapilli tuff in east-central Gaiashk
Township. Note the resistant lapilli fragments in a 
matrix of finer-grained tuff.
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Photo 5. A locally folded sequence of basalt with a narrow 
gabbro sill (outlined) which has been extensively 
intruded by narrow tonalite dikes and sills. 
Southeast Gerow Township.
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Photo 6. A tonalite dike which has intruded an Archean gabbro 

Southern Gerow Township.
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Photo 7. A narrow granite pegmatite dike (outlined) which
has intruded massive granodiorite. Southern Gerow 
Township.
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Photo 8. A tonalite xenolith in a Matachewan-type plagioclase 
porphyry diabase dike. Southern Gerow Township.



Photo 9. An Archean gabbro xenolith in a Proterozoic diabase 

dike. Southern Gerow Township.
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Photo 10. A close-up view of an 80 degree trending shear zone 
in southern Gerow Township which displays extensive 
silica and sericite alteration, local quartz veining 
and pyrite mineralization.
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Photo 11. An extensive quartz vein stockwork and silicification 
developed along a 40 degree trending fault zone in 
southeast Gerow Township.
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TABLE l 

TABLE OF LITHOLOGIC UNITS - EAST HALF

PHANEROZOIC 

CENOZOIC

QUATERNARY

PLEISTOCENE AND RECENT

Clay, sand, till/ swamp and stream deposits 

Unconformity

PRECAMBRIAN 

PROTEROZOIC

Mafic Intrusive Rocks

Lamprophyre/ diabase/ magnetite-bearing diabase/ 

amphibole diabase and olivine diabase (Sudbury 

Swarm)

Intrusive Contact

Intermediate to Felsic Intrusive Rocks

Quartz-feldspar porphyry/ aplite-felsite and syenite 

Intrusive Contact

Mafic Intrusive Rocks (Nipissing-Type)

Massive/ melanocratic to leucocratic gabbro and diabase 

Intrusive Contact
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Huronian Supergroup 

Elliot Lake Group 

Matinenda Formation

Quartzose arenite, feldspathic arenite, arkose and 

argillite

Unconformity

Mafic Intrusive Rocks (Matachewan-Type)

Gabbro, diabase, plagioclase porphyritic gabbro 

and plagioclase porphyritic diabase 

Intrusive Contact

East Bull Lake Intrusive Complex
\ 

Medium- to coarse-grained, mesocratic to leucocratic

gabbro

Intrusive Contact

ARCHEAN

Parisien Lake Syenite

Massive, medium- to coarse-grained monzodiorite/ 

monzonite and syenite. 

Intrusive Contact
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Intermediate to Felsic Intrusive Rocks

Gneissic tonalite/ massive tonalite to granodiorite and 

massive quartz monzonite to granite 

Intrusive Contact

Mafic Intrusive Rocks

Foliated, medium- to coarse-grained, mesocratic to 

melanocratic gabbro

Intrusive Contact

Metasedimentary Rocks

Chert and impure tuffaceous chert 

Interlayered

Metavolcanic Rocks

Calc-Alkalic Mafic to Felsic Metavolcanic Rocks 

Tuff, lapilli tuff, crystal tuff, quartz-feldspar 

porphyritic crystal tuff, bedded tuff and intermediate 

to felsic schist

Interlayered

Tholeiitic Mafic Metavolcanic Rocks

Massive flows, pillowed flows, variolitic flows, 

amygdaloidal flows, pillow breccia, flow-top breccia, 

hyaloclastite, tuff, mafic schist and mafic gneiss to 

migmatite
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TIME ROCK DEPOSITION/INTRUSION STRUCTURAL/METAMORPHIC EVENTS

Diabase, magnetite-bearing diabase, 
amphibole diabase, olivine diabase, 
lamprophyre, quartz-feldspar porphyry, 
api ite-felsite and syenite

PROTEROZOIC Nipissing gabbro and diabase

Huronian Supergroup sedimentary rocks 

Matachewan plagioclase-phyric gabbro-diabase 

East Bull Lake gabbro-anorthosite intrusion

ESE-trending, brittle faults

Penokean Orogeny: Quirke Syncline 
development; E-SE trending shear/fault 
zones; renewed movement along 
pre-existing faults

Local folding

NW trending fault/shear zones

ARCHEAN

Parisien Lake Syenite

Massive quartz monzonite-granite

Massive tonal ite-granodiorite (post-tectonic)

Gneissic tonalite (pre- or syn-tectonic)

Tholeiitic basalt flows, calc-alkalic 
mafic-felsic tuffs, cherts and 
subvolcanic (?) gabbros

Local folding

NE trending fault/shear zones and 
local folding (all granitoids)

Kenoran Orogeny: formation of a 
regional syncline; greenschist to 
lower amphibolite facies metamorphism; 
development of a regional penetrative 
foliation, schistosity in the volcanic 
rocks and gabbros and gneissosity In 
the tonalite; E-NE trending, arcuate 
shear zones
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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 Li nil Multiplied by Gives

1km2 
l ha

lcm3 
1m3 
l m3

l L 
1L

l g/t 

l g/t

LENGTH
1 mm
1 cm
1 m
1 m
1 km

0.039 37
0393 70
3.28084
0.049 709 7
0.621 371

inches
inches
feet
chains
miles (statute)

1 inch
1 inch
1 foot
1 chain
1 mile (statute)

25.4
2.54
03048

20.116 8
1.609 344

AREA
0.155 O square inches l square inch 

10.763 9 square feet l square foot 
0386 10 square miles l square mile 
2,471054 acres l acre

VOLUME
0.061 02 cubic inches l cubic inch

35314 7 cubic feet l cubic foot
1308 O cubic yards l cubic yard

CAPACITY
1.759 755 pints l pint
0.879 877 quarts l quart
0.219 969 gallons l gallon

MASSlglg
1kg
1kg
It
1kg
1 t

0.035 273 96
0.032 150 75
Z20462
0.001 102 3
1.102311
0.000 984 21
0.984 206 5

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 (shorl)
1 ton (short)
1 ton (long)
1 ton (long)

CONCENTRATION 
0.029 166 6 ounce (troy)/ I ounce (troy)/

ton (short) ton (short) 
0.583 333 33 pennyweights/ l pennyweight/

ion (short) ton (short)

6.451 6
0.092 903 04
2.589 988
0.404 685 6

16387 064
0.028 316 85
0.764 555

0.568261
1.136522
4.546090

28349523
31.103 476 8

0.453 592 37
907.184 74

0.907 184 74
1016.046 908 8

1.016 046 908 8

34.285 714 2

1.714 285 7

OTHER USEFUL CONVERSION FACTORS

l ounce (troy) per ton (short) 
l pennyweight per ton (short)

Multiplied by 
20.0 
0.05

mm
cm

m
m

km

cm2 
m2

km* 
ha

cm3 
m3

L 
L 
L

g
g

kg
kg

pennyweights per ton (short) 
ounces (troy) per ton (short)

Note: Conversion factors which art in bold type ofe exact. The conversion factors have been taken from orhaiv 
been derived from factors given in the Metric Practice Guide for the Canadian Mining and Metatfurgicaf Indus - 
tries, published by the Mining Association of Canada in co-operation *ilh die Coal Association of Canada.
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