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INTRODUCTION

The Borland Lake and Cobham Lake areas extend west from Fa 
vourable Lake to the Manitoba border in the District of Kenora. The 
areas are situated approximately 240 km north of the town of Red 
Lake, which served as the base of operations for the present survey. 
There are no roads or permanent human inhabitants in the areas. 
Access, in summer, is by float-equipped aircraft.

MINERAL EXPLORATION

Previous mineral exploration is concentrated in the Favourable 
Lake belt, part of which occurs in the northeast corner ot the Borland 
Lake area. Several mineral showings that host associated lead, sil 
ver and gold have been prospected in this area since the 1930s and 
1940s.

The Johnson showing is situated on a small point of land at the 
west end of Borland Lake (Mineral Occurrence 1; P.3177. Borland 
Lake). Mineralization consists of less than 10 percent pyrrhotite, py 
rite, argentite, galena, sphalerite and arsenopyrite, which occur as 
irregular stringers and disseminations within sheared biotilic mela 
nosome segments of migmatitic metawacke. Approximately 74 
boreholes, totalling 8139 m, were drilled at the Johnson showing 
between 1947 and 1906 by Berens River Mines Limited, Noranda 
Exploration Company, Limited, Astrabrun Limited and Massive En 
ergy Limited. The drilling outlined 391 880 tonnes of probable ore 
reserves grading 289.0 g silver per tonne and 0.69 g gold per tonne 
(Massive Energy, File OM86-1-C-15, Resident Geologist's office. 
Red Lake). The mineralization occurs within three distinct zones 
that plunge southeasterly at 45 degrees and lie mainly beneath the 
waters of Borland Lake.

An airborne electromagnetic and magnetic survey, linecutting, 
ground geophysical surveys, mapping and sampling were done 
over much of the Favourable Lake belt in the present map area by 
Noranda Exploration Company, Limited and Massive Energy Lim 
ited from 1900 to 1905. Several gossan zones that contain pyrite, 
pyrrhotite and chalcopyrite mineralization and gold values of 10 to 
105 ppb and silver up to 3 ppm were identified northwest of Borland 
Lake (Noranda Exploration Company, Limited, File No. 2.9310, 
Resident Geologist's office, Red Lake). One showing within Ihe 
Borland Lake map area (Mineral Occurrence 3; P.3177, Borland 
Lake), occurs in a metamorphosed iron formation at the contact of 
mafic melavolcanic rocks and two-mica granite.

The Murray-Stewart showing (also known as the Hagar proper 
ty) is located centrally in the Favourable Lake belt at the east edge 
of the Borland Lake area (Mineral Occurrence 2; P.3177, Borland 
Lake) and was described by Hurst (1929) as a quartz vein 125 m 
long averaging 0.2 m wide and containing argentiferous galena, 
chalcopyrite and pyrite. Although drilling by North Rock Explora 
tions Ltd. in the 1960s showed the vein to be of limited economic 
value, an airborne electromagnetic and magnetic survey of the Fa 
vourable Lake belt by Arnoco Canada Petroleum Co. Ltd. in 1981 
identified a conductive zone immediately south of the original 
showing. A program of line cutting, ground geophysics, mapping 
and drilling by Amoco, and subsequently by Master Resources S 
Development Ltd., identified sulphide bearing iron formation with 
anomalous gold and silver (10 to 80 ppb and up to 2.3 ppm. respec 
tively) at the site of the conductive zone (Master Resources a Devel 
opment Ltd., File No. 2,9414, Resident Geologist's office, Red 
Lake).

Uranium mineralization occurs in the southeast corner of the 
Borland Lake area (Mineral Occurrence 4; P.3177, Borland Lake) 
where radioactivity up to 230 counts per second (cps) and patches 
of uranophane stain are associated with pink aplitic granite (Noran 
da Exploration Company. Limited, File No. 2 2433; Union Oil Com 
pany, File No. 2.2858; Resident Geologist's office. Red Lake). West 
of Borland Lake (Mineral Occurrence 5; P.3177, Borland Lake), ra 
dioactivity as high as 500 rps is reported in "hotspots" a few metres 
in diameter (Union Oil Company, File No. 2.2858; Resident Geolo 
gist's office, Red Lake). The mineralization occurs at the contact of 
two-mica granite with leucocratic biotite granite. During the present 
survey, several uranium occurrences were identified on the basis of 
metre-scale patches of uranophane stain or radioactivity in excess 
of 100 cps. Those occurrences, shown on the Borland Lake and 
Cobham Lake maps (P.3177 and P.3176, respectively), are mainly 
associated with pegmatitic two-mica granite and leucocratic biotite 
granite.

Chalcopyrite and molybdenite within north-trending fractures in 
the Cobham River area (Mineral Occurrence 6; P.3176. Cobham 
Lake) is the only known base metal mineralization outside of the Fa 
vourable Lake belt. The fractures, typically 5 mm wide, transect to 
nalite and granodiorite and appear lo be of limited extent (Daniel 
Meekis, File No. 2.2634, Resident Geologist's office. Red Lake)

GENERAL GEOLOGY

The Borland Lake and Cobham Lake areas are underlain mainly by 
felsic plutonic and gneissic rocks of the northern Berens River Sub- 
province. The Favourable Lake belt in the northeast corner of the 
Borland Lake area comprises part of the volcano-plutonic Sachigo 
Subprovince.

The earliest geological surveys in the area (Douglas 1926; 
Hurst 1929; Derry and MacKenzie 1931) defined boundaries of the 
supracrustal belts and documented economic mineral occurrences 
within the belts. These surveys and subsequent compilation maps 
(Ayres el al., 1973) did not provide lithologic subdivision of felsic 
plutonic domains underlying most of the present map areas. Erma- 
novics (1970) included the western Cobham Lake area in a recon 
naissance survey of the Manitoba segment of the Berens River Sub 
province and detined units of granodiorite-quartz monzonite and 
granodiorite gneiss. The present survey, summarized by Stone 
(1989), distinguishes the main suites of plutonic, gneissic and su 
pracrustal rocks in the northern Berens.River Subprovince and adja 
cent part of the Favourable Lake belt.

LITHOLOGIC DESCRII*TION

Supracrustal rocks occur mainly in the Favourable Lake belt in the 
northeast corner of the Borland Lake area. Rare inclusions ot meta- 
sedimentary migmatites and amphibolites of possible volcanic ori 
gin are found at scattered localities in granitic areas.

Mafic metavolcanic rocks occur along both sides of the Favour 
able Lake belt and in irregular folded units central in the belt and 
south of the main belt at Borland Lake. The high grade of metamor 
phism and high levels of strain in the belt has transformed mafic me 
tavolcanic rocks into a fine-grained, black amphibole gneiss. Pil 
lowed mafic metavolcanic rocks are observed east of Borland 
Lake.

Curved units of intermediate to felsic melavolcanic rocks distin 
guish the central Favourable Lake belt. The fine-grained, greenish, 
laminated and siliceous rocks within this unit are possibly of tuffa 
ceous or pyroclastic flow origin. Monolithic and heterolithic brec 
cias occur at scattered localities.

Brown weathered, poorly-bedded metawacke is interspaced 
with metavolcanic rocks northwest of Borland Lake. A metacon- 
glomerate unit composed of highly stretched mafic and intermedi 
ate metavolcanic clasts and rare tonalitic cobbles extends through 
the belt. An outcrop of coarse marble and interbedded clastic meta- 
sedimentary rocks is exposed at the west end of Borland Lake. Sul 
phide bearing gossan zones, possibly derived by weathering of 
metamorphosed iron formations, occur at some contacts of volca 
nic units.

Gneissic and plutonic rocks of the Berens River Subprovince 
underlie most of the present map areas. Tonalite to granodionie 
gneiss occupies thin belts in the western Cobham Lake area. The 
gneisses are composed of rnairiiy quartz, feldspars and 10 to 20 
percent biotite and hornblende. Outcrops show a discontinuous 
mineralogical layering.

Coarse-grained, foliated, grey rocks of tonalitic to granodiorite
composition were intruded at an early stage of crustal develop 
ment. Units of a hornblende-bearing variety are elongated north 
westerly in the Cobham Lake area. Biotite tonalite-granodiorite oc 
curs mainly in the southern Borland Lake area.

The suites of early plutonic and gneissic rocks are everywhere 
intruded by granites, the most widespread of which is a 
coarse-grained, pink, leucocratic biotite-bearing variety Potas 
sium-feldspar megacrystic granodiorite-granite spans the northern 
Cobham Lake and Borland Lake areas and a small pluton of mas 
sive, red granite is emplaced south of Favourable Lake.

Margins of the Favourable Lake belt are intruded by coarse- 
grained to pegmatitic white granite, which can contain one or both 
of biotite and muscovite as well as accessory garnet, cordierite and 
tourmaline. North-trending dikes of fresh gabbro cut granitic rocks 
north of Cobham Lake. The dikes may be elements of the Early Prot 
erozoic Molson Swarm (Ermanovics and Fahrig 1975) that extends 
south from the Fox River belt in Manitoba.

SURFICIAL DEPOSITS

Extensive bare bedrock with thin, patchy, glacial sediment cover is 
exposed in the Cobham Lake area. Clay and boulder till, locally 
capped by fine sand are the most common surficial deposits. Lami 
nated clay-silt is widespread in the eastern Borland Lake area. Ex 
tensive drilling to delineate silver mineralization beneath Borland 
Lake shows thick clay deposits in the lake basin. One log, for exam 
ple, indicates that there was 10 feet of water, 211 feet of mostly fine 
clay, and some boulders and sand in the last 10feet above the bed 
rock (Assessment Files Research Office, Toronto; Borland Lake 
area, D.D.R.#10)

The Surficial Geological Map of Ontario (Sado and Carswell 
1987} shows small sand-gravel deposits west of Favourable Lake. 
The glacial transport direction is approximately 230 degrees.

METAMORPHISM

Gneisses and lonalitic plutonic rocks of the Berens River Subpro 
vince are well foliated due to the alignment of platy and prismatic 
minerals. Quartz grains are recrystallized and elongated and indi 
cate that the host rocks have been both deformed and metamor 
phosed. The widespread assemblage of quartz-feldspar-bio- 
tite  hornblende is consistent with amphibolite facies conditions. 
Greenschist and lower grade mineralogy, such as epidote, chlorite, 
hematite and sericite assemblages are noted locally as retrograde 
alteration of feldspars and within fracture infillings and alteration 
zones adjacent to brittle faults.

Supracrustal rocks of the Favourable Lake belt are highly de 
formed and metamorphosed at least to lower amphibolite facies. 
Mafic metavolcanic rocks are composed mainly of black horn 
blende and plagioclase Metasedimentary migmatite at the south 
margin of the belt contains the assemblage garnel-biotite-cordier- 
ite- sillimanite-plagioclase-potassium feldspar-quartz. The assem 
blage garnet-biotite-cordierite-andalusite-sillimanite-plagioclase- 
quartz is noted at Borland Lake.

STRUCTURE

The pattern of contact geometry in the Berens River Subprovince is 
dominated by granitic rocks interleaved with older tonalitic intru 
sions. Contacts are gradational; for example, most granitic out 
crops in contact zones contain 10 to 40 percent variably assimilated 
xenolilhs of tonalitic precursors. The contacts and structural fabric 
strike southeasterly in the western Cobham Lake area curving 
south-southeasterly in the Borland Lake area. Foliations dip mainly 
at intermediate to steep angles to the south and southwest.

The Favourable Lake belt strikes southeasterly through the Bor 
land Lake area and shows a pattern of complexly folded supracrus 
tal units. Mafic metavolcanic units extend along both sides of the 
belt whereas intermediate to felsic metavolcanic rocks and clastic 
metasedimentary rocks are concentrated more or less at the central 
axis. The metaconglomerates, and possibly fine-grained metasedi 
mentary rocks, contain volcanic clasts and are younger in age than 
neighbouring metavolcanic units. Concentration of these younger 
units at the central axis suggests that the Favourable Lake belt may 
be broadly synclinal in this area.

A splayed zone of mylonite, which comprises the west end of 
the Bear Head Fault Zone (Corfu and Ayres 1984) transects 
two-mica granite at the south margin of the Favourable Lake belt. 
Mainly subhorizontal mineral lineations in the mylonite are consis 
tent with transcurrent faulting. The intensely foliated mafic metavol 
canic unit north of the fault shows several megascopic, Z-shaped 
folds. These folds and drag folds on an outcrop-scale imply a dex 
tral sense of shear.

Dextral transcurrent displacement along the Bear Head Fault 
Zone is a late phase of deformation in the area. Thefaulting is super- 
ceded only by the emplacement of north-trending gabbro dikes, 
mesoscopic brittle faulting and fracturing that may be Early Protero 
zoic in age.
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ct ................ cordierite
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U . . - - . - . . , . . . . . . . uranium
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SOURCES OF INFORMATION
Base map derived from map 52 D/16 of the National Topographic 
System, scale 1:50000.

ODM-GSC aeromagnetic map7267G, scale 1:253440. 

OGS geological compilation Map 2262, scale 1:253440. 

Magnetic declination approximately 5 0 42'E in 1989. 
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The position of all boundaries and surveyed lines ate approximate.

CREDITS
Geology by D. Stone and D. Good and assistants, 1989.

To enable the rapid dissemination of information, this map has re 
ceived only a cursory edit. Discrepancies may occur for which the 
Ontario Geological Survey does not assume liability. Users should 
verify critical information.

Issued 1990.
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Information from this publication may be quoted if credit is given. It 
is recommended that reference to this map be made in the following 
form:

Stone, D. and Good, D. 1990. Precambrian geology, Borland Lake; 
Ontario Geological Survey, Preliminary Map P.3177, scale 
1:50000.

Tonalite to Granodiorite Gneiss
11a Felsic to intermediate: grey, less than 15*26 mafic 

minerals, short discontinuous layers

11b Mafic; dark grey, greater than IS'% mafic miner 
als, pronounced continuous layering

INTRUSIVE CONTACT

Mafic to Ultramafic Rocks
10a Amphibolite; black, fine to medium grained, fo 

liated, occurs as inclusions or dikes
10h Hornblendite-amphibolite; black, very coarse

grained, massive

INTRUSIVE CONTACT

Metasedimentary Rocks
7a Wacke
7b Bedded wacke
7c Conglomerate
7f Iron formation
7h Chert and/or wacke

7k Marble
7m Migmatite
7q Wacke with quartz clasts

Intermediate to Felsic Metavolcanic Rocks
6a Unsubdivided

6b Breccia
6c Crystal bearing (feldspar, quartz)
6d Laminated
6t Tuff

Mafic Metavolcanic Rocks
5a Unsubdivided 
5g Amphibole gneiss 
5m Massive 
5p Pillowed

a This is a field legend and may be changed as a result of subsequent laboratory 
investigations. Order within map uniis does not imply geochronologica! order.

b Unsubdivided means fnar lack of clearly visible features does not allow a more 
precise classification using the listed modifier codes.

c The Marginal Notes, Legend, Abbreviations, Symbols and Properties are common 
lo the Borland Lake and Cobham Lake sreas. Therefore, individual units, symbols, 
abbreviations, etc. may not be completely represented on this particular map.


