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PRELIMINARY GEOLOGICAL MAP 

Map No. P.#9 - Big Trout Lake Area. Scale l inch to 4 miles.



Preliminary Report

on the

GEOLOGY OF BIG TROUT LAKE AREA 

District of Kenora

by 

P. P. Hudec

INTRODUCTION

This report is based on the field mapping during the 

summer of I960. The area mapped is approximately 2,000 square 

miles in size, located in the mining district of Patricia. 

Big Trout Lake is found approximately in the centre of the area, 

and takes up about 250 square miles. The lake is now called 

Big Trout Lake, but in the past it was known as Fawn Lake and 

Trout Lake. Located by coordinates, the area lies between 

39000' and 90^0' longitude and between 53 ̂ O' and 54O00'

latitude,
Access

The area is too far north from the nearest railway or 

road to be accessible by canoe in the summer. However, it is 

possible to travel some of the major canoe routes leading north 

on Severn and Asheweig Rivers. The Lake itself is not connected 

to these rivers, but can be reached by series of portages.

Big Trout Lake can, of course, be reached by aircraft both 

in winter and summer. There is a regular flight every Tuesday 

to Big Trout Lake and Bearskin Lake to the west by Trans-Air 

Limited. In addition, several unscheduled flights a week are 

made during the summer to pick up fish. These aircraft may 

be boarded either at Sioux Lookout or at Pickle Lake. The cost 

of a round-trip flight originating at Sioux Lookout is around 

f 100. The freight charge is 1# cents a pound from Sioux Lookout 

and 12 cents a pound from Pickle Lake.
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A winter tractor road connects Big Trout Lake settlement 

with Pickle Lake and Ilford, Manitoba 0 Bulk of the supplies 

for the Hudsons Bay Post and the Department of Transport weather 

station are brought up in winter from Pickle Lake e

Previous Work

There are numerous references to the area in the 

Geological Survey of Canada and the Ontario Bureau of Mines 

reports prior to 1900, but these contain very little or nothing 

about the geology of the area 0 A. P 0 Low explored the country 

between Lake Winnipeg and Hudson Bay via Berens and Severn Rivers 

in l##6c Jo Bo Tyrrell traversed the Lake in 1912 and noted the 

character of the main rock types 0

Low, Ac Po, (1##6), An exploration of country between Lake
Winnipeg and Hudson Bay (via Berens and Severn rivers); 
Geolo Surv 0 Can., Vol. II, pt c F 0

Tyrrell, J 0 B 0 , (1912), Hudson Bay exploring expedition; 
Onto Bur o Mines, Vol. XXII, pt 0 1 0

There was some prospecting done in 1935 9 and the author has 

spent two weeks on the Lake in 1957 while employed by International 

Nickel Co c of Canada, Other than this, little concentrated 

effort to map or prospect the area was undertaken in the paste 

A group of claims was staked on the east shore of Minko Bay 

early in I960 over a reported chalcocite showing, but later work 

during the summer failed to substantiate the rumour 0

Scale and Method of Mapping

The mapping was done on acetate overlays over air photographs 

on the scale of l inch to one mile c The method of mapping
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involved both shore line geology and traversing. The latter was 

carried out whenever the air photographs indicated presence of 

an outcrop within accessible distance of lake shore or river.

The information was transferred to an accurate map of the 

same scale outlining the Indian Reservation No. #4 and covering 

the central northern portion of the area. The old base maps 

covering the entire area were found to be inadequate. An 

accurate base map covering all of the area is yet t^o be prepared. 

Amount and Distribution of Outcrop

The area as a whole has a very small percentage of outcrop. 

The drift cover is usually from five to 20 feet thick, and 

effectively covers the low, glaciated bedrock. The eastern 

third and the southern half of the area is particularly devoid 

of outcrop, being characterized by long sand and boulder ridges 

and low swampy muskeg. It can be noted that these areas are 

underlain by granite. The north shore of the lake has the 

major percentage of the outcrop. In general, anorthosite and 

volcanics are more resistant than the metasediments and the 

granite and present more outcrop.

Acknowledgment s
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GENERAL GEOLOGY

All the consolidated rocks in the area are Precambrian 

in age. They consist of volcanics and greenstone, sediments 

and metasediments, anorthosite and gabbro, granite and 

granodiorite. The hybrid rocks due to the intrusion of 

anorthosite give rise to many gradational rock types. One 

of the more unusual types is the so-called leopard rock or 

spotty gabbro. The rocks are cut by a variety of porphyry 

dikes, some of considerable width. The "diabase" dikes are 

common, and form the youngest rocks of the area.

The unconsolidated deposits in the area consist of 

glacial tills and raised beach deposits. There is considerable 

sand in the area, and many extensive sandy beaches may be 

found. Banded deposits of sand and peat have also been found.

The following table of formations arranges the rocks 

according to their respective ages, determined primarily by 

cross-cutting and stratigraphic relationships.
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Table of Formations

Bedded beach fc outwash sand and gravel 
Reddish-brown till 
Grey to tan till

PRECAMBRIAN

Diabase dikes 

Granite Intrusive

Porphyry Dikes

Anorthosite Intrusive

Metasediments

Volcanics

Pegmatite fc quartz veins and dikes 
Leucocratic granite 
Hybrid granite and granodiorite 
Granite and granodiorite gneiss

Quartz-feldspar porphyry 
Feldspar porphyry 
Red feldspar porph3Ty

Pure anorthosite
Hybrid, gabbroic anorthosite
Gabbro, amphibolite

Quartzite 
Greywacke, arkose 
Conglomerate 
Slate

Gabbro
Basalt
Rhyolite
Andesite
Pillowed Andesite
Volcanic Breccia
Greenstone
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Volcanics

The striking feature of the volcanic rocks in this area 

are the extensive pillowed andesites. The pillow structures 

are for the most part fresh, and lend themselves quite readily 

for top and strike determinations. The pillowed andesite 

alternates with thick layers of massive andesite and basalt. 

Several volcanic flows with a chilled contact separating them 

have been observed. The boundaries of flows are sometimes 

accompanied by irregular bodies of volcanic breccia. Among 

the less common volcanic types found are vesicular andesite 

and peculiar spherulitic andesite or basalt. The vesicular 

andesite can be used as a marker horizon due to its considerable 

lateral extent in some parts of the lake.

Along the northern boundary of the main volcanic mass 

somewhat more acidic and rhyolitic volcanics are found. 

These are light grey to green in colour, in contrast to the 

dark green and almost black andesites and basalts.

The more altered and sheared volcanics have been 

classed as greenstone. These are found generally along the 

axis of the main folds and in the vicinity of the granite and 

anorthosite intrusives. In the latter instance, it is not 

unusual to find quartz eyes in the volcanic, commonly of the 

blue, opalescent variety.

Around the periphery of the anorthosite intrusive and 

in some of the thicker flows, the rock becomes gabbroic in 

texture. In the case of the thick flows, the coarse-grained 

volcanic has been called gabbro, but in the case of the recrys- 

tallized volcanic in t he vicinity of the anorthosite, the term
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meta-gabbro is more appropriate. This rock grades directly 

into the very coarse gabbro and amphibolite of the anorthosite 

intrusive.

Metasediments

A narrow band of greywacke and arkosic to slaty sediments 

overlies the volcanics, apparently conformably. Near the 

contact, the sediments and volcanics are interbanded. They are 

grey to dark grey in colour, fine to medium grained, and look 

much like the coarser andesite. In the main part of the lake, 

they are found along the edge of the volcanic mass, bordering 

granite. The width of the band is no more than half a mile at 

any one place, except along the noses of folds where the plunge 

has exposed a greater apparent width. The sediments thicken in 

the western part of the lake, and, interbanded with volcanics, 

form two anticlinal extensions of the main volcanic belt. What 

appears to be a folded repetition of these rock series is found 

along the northern boundary of the map sheet. The thickness of 

this sedimentary belt has not been determined, due to lack of 

outcrop.

One small outcrop of conglomerate on an island south of 

Big Island contains pebbles of rhyolite, some biotite granite, 

and altered greenstone. The matrix is similar to the sediments 

found in the western part of the lake, and it is therefore assumed 

to belong to the same sedimentary series. This would make the 

sediments younger than volcanics, as the structural evidence 

also indicates.



It is very difficult to distinguish between sediments 

and volcanics where they both have been sheared. It is possible 

that greater widths of sediments and additional sedimentary 

bands exist in the main volcanic belt but they have not been 

recognized as such in the field. Where sheared or schistose, 

the sediments are slaty, finely banded, fine-grained, and 

dark grey to dark green in colour o Both the sediments and the 

volcanics have been amphibolitized in these areas. Only where 

remnants of pillow structures can be recognized can the two 

rocks be definitely distinguished 0

A great variability in the sheared or schistose sediments 

in the western part of the map sheet has been observed. Some 

zinc mineralization has also been found, and further work is 

contemplated in this area for next season o

Much of the sedimentary formation has been assimilated, 

in part by granite and in part by the anorthosite intrusive 0 

Inclusions of sediments in granite are found all along the 

south shore of the lake, grading into a biotite-rich, hybrid 

granite. Narrow bands and inclusions of sediments in anorthosite 

were observed along the south shore of Sandybank Lake and all 

along the northern contact of the anorthosite with the sediments.

Anorthosite Intrusive

A large body of anorthosite and gabbro-anorthosite outcrops 

along the eastern half of the north shore, and in part along 

the south shore. The main part of the body is a true anorthosite 

with minor amounts of amphibole 0 However, as the contacts with 

the greenstone and the volcanics are approached, the anorthosite
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becomes increasingly gabbroic through assimilation of the 

above rocks. The rock is light grey to light green in colour, 

and becomes darker green with increased amphibole content. 

The grain size is generally coarse, but some finer grained 

varieties, especially in the pure anorthosite are found. The 

rock contains along with plagioclase some amphibole, magnetite, 

ilmenite and secondary zoisite. Large crystals of hornblende 

and actinolite, up to five inches in size are found in w nestsn 

in the anorthosite. In the hybrid zone between the anorthosite 

and greenstone a rock, composed largely of amphibole and 

ilmenite-magnetite concentrations occurs. This appears to be 

coarsely crystalline greenstone, recrystallized by the 

anorthosite, with possible additions of iron and titanium from 

the anorthosite.

The border phases of the anorthosite exhibit also a 

peculiar spotted rock, known as blotchy gabbro or leopard rock. 

In contrast with the majority of similar rocks found elsewhere, 

the blotches or spots are formed by individual twinned 

plagioclase crystals, some up to six inches across. The ground 

mass of the rock is amphibole with small plagioclase crystals. 

The concentration of spots varies, as does their size. They 

are found in bands and in fairly large bodies of indefinite 

shape along the south arm of the anorthosite intrusive.

Porphyry Dikes

Porphyry dikes of three types are found cutting all rocks 

but the granite in the eastern half of the main lake. The 

dikes vary in width from few feet to about thirty feeto They
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are most frequent and widest in the vicinity of Big Island.

The two major types are quartz-feldspar porphyry and 

feldspar porphyry. The groundmass is from very light grey- 

green to dark green in colour. The third type, also a feldspar 

porphyry but with reddish and red-green groundmass occurs 

sporadically in the general vicinity of Big Island.

The contacts of the dikes with the country rock are 

sharp, and there is no visible alteration. The dikes appear 

to have filled large fractures in the rock, for they seem to 

follow any random opening, often angling sharply, without a 

consistent strike or dip direction. Most of the dikes are 

light-weathering and very easily identifiable from the 

country rock. The fresh surface, on the other hand, commonly 

resembles that of the volcanic andesite. One of the main 

distinguishing features of the porphyry dikes is the well 

developed, closely-spaced jointing. In places where only 

poor surface exposures were available, this characteristic 

served to distinguish the dikes from the somewhat porphyritic 

volcanics that were occasionally encountered.

No dikes of this type have been observed cutting the 

granite, and in two instances remnants of a porphyry dike 

were found in granitized sediments, the dike itself being 

partially granitized.

Granite

The granite is found all along the south shore of the 

lake and underlies much of the northeastern portion of the
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map sheet. The term granite covers such granitic rocks as 

granodiorite and diorite, leucocratic granite and granitized 

sediments or hybrid granite, and of course, the gneissic 

equivalents of these rocks 0

The leucocratic, even-grained variety appears to 

represent the true intrusive granite in the area. It is found 

in the two small bodies in the eastern part of the lake, as 

well as in the Jackfish Bay granite mass 0 This granite is 

composed of pink feldspar, primarily orthoclase, but also 

varying proportions of plagioclase, some biotite and 

amphibole, and quartz. The elongate granite mass just north 

of Fawn River probably represents the uncontaminated rock, 

because it is wholly enclosed by the anorthosite, intrudes it 

and shows no evidence of extensive assimilation 0 The anortho 

site in the vicinity of the granite is markedly altered with 

the feldspar turning to zoisite and the amphibole to chlorite 

schist o

Whenever the granite intrudes the metasediments, it is 

with a gradational contact, with all the consequent variations 

of rock types. The biotite content and the plagioclase content 

vary considerably throughout the transition zone. The 

Jackfish Bay granite indicates that the granite intrusion 

went through several waves or cycles, the first wave assimi 

lating much of the country rock, producing hybrid granite, and 

the second wave intruding the products of the first wave 0 

The variations in the granite types was so complex that it was
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impossible to map them individually and consistently. Such 

terms as dark, biotite-rich granodiorite, lighter granodiorite 

and leucocratic granite were employed to cover the many 

variations.

The contact of granite with the greenstone is marked 

by irregular breccia zones, composed of large blocks of 

greenstone surrounded by granite. There is no effect of the 

granite on the greenstone.

The south shore of the lake and the country inland is 

composed primarily of gneissic granodiorite and granite, 

with large and many inclusions of metasediments. The 

gneissosity in the south-central part of the lake follows a 

general northeasterly to easterly trend, with many local 

contortions and variations.

The question whether the granite was forcibly intruded 

into the volcanic and sedimentary belt or whether these rocks 

were later sheared around the granite masses is not resolved. 

The shearing, especially in the case of the Jackfish Bay mass, 

follows the contact of the granite, suggesting forcible 

intrusion. However, the observed linearity in the granite 

generally parallels the overall shearing pattern.

Diabase Dikes

The granite and all other rocks of the area are cut by 

a large number of dikes from one foot to twenty feet in width 8 

The rock is fine-grained, dark green to black in colour, at 

times porphyritic, and at times diabasic. There is no strict
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trend to the dikes, but the general strike appears to be in 

the northerly and northeasterly direction, or that of the 

major joint direction of the particular area. Just as in 

the case of the porphyry dikes the majority of the diabase dikes 

are rather rambling in nature, pinching and swelling, following 

curved paths, or stopping abruptly. The cross-cutting 

relationships clearly indicate the diabase dikes to be younger 

than the granite or the porphyry dikes.

Pleistocene Geology

The area has been glaciated and extensive deposits 

of till and sand have been deposited, covering the greater 

percentage of the underlying rock. The area is on the 

periphery of the Hudson Bay lowlands, and as such is generally 

swampy.

Two distinct glacial directions have been observed from 

the striae on rocks. Whether these correspond to different 

ice ages or separate periods of the same age is not certain. 

As observed from the striae and general configuration of the 

glaciated rocks, the older glacial movement was from northwest 

to southeast. The older striae are preserved on the lee side 

of the glaciated outcrops of the later glaciation.

The last ice movement was from northeast to southwest, 

the general strike of the striae being N^0^. The effect 

of the glaciation is best seen in the eastern part of the 

area where all the ridges, valleys, lakes and rivers follow 

the same trend.
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Twa distinct till layers have been observed. The

lower till is grey to tan in colour, about eight feet thick, 

and rests on a thin layer of gravel which directly overlies 

the bedrock. The upper till, brown to reddish brown in 

colour, 5 to 10 feet thick rests with a sharp contact on 

the grey till. There is no apparent zone of weathering 

between t hem. The thicknesses were determined in a pit 

exposure on Post Island, Elsewhere, the area is generally 

overlain by sand and several feet of recent deposits.

Sand is prevalent throughout the area. Many of the 

ridges in the eastern part are composed of sand and gravel 

and fine grained, silty sand of light tan colour*

During or immediately following the last retreat of 

ice, the lake level was from 30 to 40 feet higher than the 

present level. Raised beaches occur in several places on 

the lake. The best example of these is a broad ridge trend 

ing south of Sandybank Lake. Here a complete gradation 

from silty, fine-grained sand,with ripple marks,to a coarse, 

cross bedded sand and gravel can be seen in a well exposed 

sandy bank 0

Sand, gravel, muskeg and peat represent the recent 

deposits of the area. A peat deposit, interstratified with 

sand was exposed on the lake shores due to the exceptionally 

low water level in the area o

STRUCTURAL GEOLOGY

A regional syncline and two bordering anticlines are 

the major structural units of the area. The major doubly- 

plunging anticline runs along the northern boundary of the lake.
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The plunge is towards the west in the western part of the lake 

and to the east in the eastern part. The central part of the 

lake is occupied by a westerly plunging syncline which runs 

from south of Big Island to the west end of the lake. The 

southernmost major structure is again a westerly plunging 

anticline running along the south shore, abutting against the 

granite along its southern limb.

The above structures are characterized by strong shearing 

parallel to the axes. The shear zones are about 50 to 100 

feet wide in the central and eastern part of the lake, but the 

western end of the greenstone belt is uniformly sheared, 

especially where the axis of the southern anticline and syncline 

have been brought together.

The evidence for the above folding has been derived largely 

from the tops of pillows, which are present in almost all parts 

of the lake.

The large anorthosite body is thought to have been 

intruded as a thick sill, generally along the contact of the 

sediments with the volcanics. The intrusion has taken place 

before folding, and the sill conforms to the general pattern 

of folding.

The doubly plunging anticlines have produced parallel 

fractures in the eastern part of the lake, roughly at right 

angles to the axis of the anticline. Most of the fractures 

contain quartz veins, some pyrite and, on a large island 

near the east shore, chalcopyrite mineralization.
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A large pronounced shear, probably a fault, runs parallel 

and north of the anticline from Portage Lake through Minko Bay 

and eastward. At one place the shear is mineralized with 

chalcopyrite in a quartz vein. Associated, parallel shears 

of somewhat lesser magnitude can be found as well.

Granite intrusions in the greenstone belt have produced 

shearing around the periphery of the intrusive. Most notable 

is the Jackfish Bay intrusive which apparently pushed aside 

the folded rocks around it, resulting in much shearing. 

The Mopabrow Lake intrusive forms a wedge which was probably 

instrumental in shearing the rocks surrounding it.

There is much, apparently random shearing in the green 

stones of the lake. These shears are small, generally not 

continuous, and are probably a result of local adjustment. 

They are invariably filled with quartz, and often siderite.

Along the northern boundary of the map sheet a greenstone 

and sedimentary belt has been found, but its breadth has not 

been determined as yet. The rocks are thought to be an 

infolded northern extension of the Big Trout Lake belt of 

volcanics.

A greenstone belt of unknown dimensions, but probably 

small has been discovered at the south end of Nemeigusabins 

Lake. Due to scarcity of outcrop, it was impossible to 

determine its extent.

ECONOMIC GEOLOGY

Very little prospecting activity has been carried out 

in the area in the past. About 25 years ago several pits and
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two shallow holes were drilled on the southeast tip of Big 

Island over a mineralized showing with the hope of discovering 

gold o No gold values, and low copper values were reported.

In the spring of I960 a group of claims was staked on the 

east shore of Minko Bay on a reported occurrence of chalcocite. 

Later work did not disclose such mineralization.

None of the samples submitted for assay this season 

has given gold indications, although the greenstones are cut 

by numerous quartz veins and stringers and are well sheared. 

The chances of finding copper are somewhat better, since 

several places on the lake show the presence of chalcopyrite 

mineralization. One such locality is on the east shore of 

Minko Bay in a persistent shear zone, probably a fault, which 

can be traced for several miles, from Portage Lake through 

Minko Bay and beyond.

Gossan was observed in the sediments along the south 

shore of the small lake north of Kino Lake in the western 

part of the map area* The mineralization is fine-grained 

and disseminated through the sediments. An assay of l.## 

percent zinc was obtained from a selected sample. Similar 

mineralization has been found along strike at two other 

points on the lake. Further study and more detailed mapping 

is to be undertaken in this area and its western extensions 

during the next field season 0

The border phases of the anorthosite intrusive, 

especially those in contact with the greenstone are rich in 

magnetite and ilmenite. The ilmenite is indigenous to the
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anorthosite; concentrations of ilmenite are found in tiroad, 

dike-like bodies of anorthosite 0 The magnetite is probably 

derived from the assimilated greenstone 0 Magnetic attraction 

is also observed in the sheared parts of the greenstone along 

the north shore of Big Island 0

Pyrite is very common in the volcanics, sometimes found 

replacing the chilled contact between pillows 0


