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PRELIMINARY REPORT ON THE

GEOLOGY OF BIG TROUT LAKE-SEVERN RIVER AREA 

DISTRICT OF KENORA (PATRICIA PORTION)

By

P o P o HUDEC1

INTRODUCTION

This report is concerned primarily with the area to the 
west and northwest of Big Trout Lake, including the Severn 
River. The summer of 1961 was the second of a two-year mapping 
project by the writer. The purpose of this summer's work was 
to follow the newly discovered volcanic-sedimentary belts in 
the vicinity of Big Trout Lake, as well as general mapping of 
an area bounded by 89O00* and 91O00 T longitude and 53 30 f and 
54030 T latitude. The area is located in the Patricia Mining 
Division, 300 miles north of Sioux Lookout.

Access

The area is too remote to be readily accessible on the 
ground from the nearest railway centre at Sioux Lookout or the 
nearest motor road at Pickle Lake. However, canoe routes do 
exist, and of these the Severn River provides the most direct 
access either from the south or from Hudson Bay.

A regular flight to Bearskin Lake, originating either at 
Sioux Lookout or Pickle Lake is scheduled every Tuesday. 
Aircraft may also be chartered at Sioux Lookout or Pickle Lake.

A winter tractor road connects Bearskin settlement with 
Pickle Lake and Ilford, Manitoba.

Travel in the area is facilitated by a large number of 
lakes connected by streams and rivers. Except in unusually 
dry years, such as the last two, most streams are navigable. 
During the past summer, however, great difficulties were 
encountered when attempting to travel any but the larger 
rivers. Even Severn River became impassable in places due to 
extremely low water levels. The lower than normal water level 
did, however, expose many outcrops which would otherwise have 
been submerged.

1. Graduate student, Department of Geological Sciences, 
McGill University, Montreal, Quebec.
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Previous Work

One of the firstgeologists to visit the area was 
A. P. Low who travelled down the Severn River to Fort Severn 
in 1886. His account is of historical interest only, since

l Low, A. P., (1886), An exploration of country between Lake 
Winnipeg and Hudson Bay (via Berens and Severn rivers); 
Geol. Surv. Can., Vol. II, Pt. F.

there was no actual geological mapping done.

During the field season of I960, the author was engaged 
in mapping the area in and around Big Trout Lake for the 
Ontario Department of Mines. Information concerning this work 
has been published in a preliminary report P.R.1960-4 .

Hudec, P. P., (I960), Preliminary report on the Geology of 
Big Trout Lake Area, District of Kenoraj Ont. Dept. Mines, 
P.R.1960-4.

Some information on the area, submitted by prospectors, 
especially between 1935 and 1940, can be found in the files 
of the Ontario Department of Mines. A minor gold rush at that 
time resulted in reconnaissance prospecting, and discovery of 
several narrow, isolated sedimentary and volcanic belts cross 
ing Severn River. Low gold values were reported.

As a result of the first season's work by the writer, 
Mining Corporation of Canada Limited staked 36 claims in the 
vicinity of a zinc showing. Trenching and prospecting were 
carried out during the summer of 1961. Two other teams of 
prospectors were active examining the volcanic belts in the 
area during the spring and summer of 1961.

Scale and Method of Mapping

The mapping was done on perfatrace overlays on air photo 
graphs at a scale of l inch to l mile. Owing to the recon 
naissance nature of the survey, mapping was restricted to 
shore lines in granite areas and to shore lines with limited 
traversing in the volcanic belts. Not all parts of the map 
sheet were covered in equal detail. Reconnaissance aircraft 
flights were employed to cover the more inaccessible small 
lakes surrounded by little outcrop in the northern half of the 
area.

To date, there are no satisfactory base maps available 
for the area. The preliminary map accompanying this report 
is an enlargement of the National Topographic Series maps and 
is lacking in detail and accuracy. Only the basic geological 
information can be shown at this scale.
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Amount and Distribution of Outcrop

The area has been glaciated by at least two distinct ice 
lobes. As a result, much drift covers the rather flat topo 
graphy of the region. Outcrops are low and few in number. 
The northwestern and the northeastern portions of the map 
sheet are virtually devoid of outcrop.

Fortunately, some portions of the volcanic belts are 
well exposed, especially along lake shores, Generally, 
the volcanic rocks give better outcrops than either sedimentary 
or granitic rocks,

Acknowledgments
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GENERAL GEOLOGY 

All consolidated rocks in the area are Precambrian in age.

Sedimentary and volcanic rocks appear to be the oldest 
rocks in the area. The frequent interbedding and gradation of 
volcanic rocks to tuff and tuff to sedimentary rocks would 
suggest that they were deposited at about the same time. 
The ratio of volcanic rocks relative to sedimentary rocks 
generally diminishes westward from Big Trout Lake,

The porphyry dikes so prevalent at Big Trout Lake are 
few in number and small in size elsewhere in the area. The 
composition is generally granitic. The dikes appear to 
originate in the granite bodies.

The granite in the area is of two principal varieties: 
an older grey granodiorite, which is by far the most common, 
and pink granite. The pink granite is found as stringers and 
irregular small bodies within the granodiorite. Pegmatitic 
phases are common.

Basic dikes are found cutting all the above rocks. They 
are rather infrequent, but of considerable width; some are 
almost 100 feet wide,

A tentative table of formations in the area is as 
follows?
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TABLE OF FORMATIONS

Beach sand and flood plain deposits 
Organic deposits of peat, sphagnum moss 
Fine organic lake bottom sediments

Boulders
Esker sands and gravels
Stratified grey pebbly till

Diabase and gabbro (dikes)

Granitic Rocks
Granite porphyry
Pink microcline pegmatite
Pink microcline granite and gneiss
Grey granodiorite granite and gneiss
Hybrid granite and gneiss

Volcanic Rocks
Banded quartz-magnetite iron formation
Tuff
Fine banded tuff
Dacite, Andesite, Basalt

Agglomerate
Breccia
Pillowed lava
Massive, fine-grained flows
Massive, coarse and recrystallized flows

Sedimentary Rocks 
Conglomerate 
Quartzite 
Greywacke
Quartz-biotite-plagioclase schist 
Paragneiss
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Sedimentary Rocks

Two major groups of sedimentary rocks and metasediments 
have been recognized: greywacke and quartz-biotite-plagioclase 
schist.

The greywacke-type sedimentary rocks are generally 
associated with tuffs and pillowed lavas. In areas where there 
is relatively little deformation, the sedimentary rocks are 
sometimes massive, and sometimes distinctly banded in appearance. 
The rock types range from quartzite with over 70 per cent quartz 
to a rock composed largely of chlorite, amphibole, and biotite. 
The average composition of the greywacke is about 30 quartz, 
40 plagioclase and 30 per cent mafic minerals.

Deformation obliterates the original granular sedimentary 
texture and with increasing schistosity the rock becomes 
indistinguishable from the tuffs. Where recrystallization has 
taken place these rocks are commonly transformed to a coarse 
granodiorite. Much of the rock that has been classified as 
tuff may be greywacke and vice versa.

The second major sedimentary group is now represented by 
quartz-biotite-(amphibole)-plagioclase schist. These are the 
typical metasediments and paragneisses of the Precambrian 
Shield. The rocks generally form narrow belts within a granite 
mass. Depending on the intensity of thermal metamorphism, the 
biotite may change to amphibole. The grain size, ranging from 
fine- to medium-grained, depends on the degree of recrystalli 
zation. Coarse-grained amphibolite and biotite-amphibole 
schists are common. Inclusions of this group of metasediments 
are exceedingly common in the granite.

Volcanic Rocks

The volcanic rocks range from intermediate to basic in 
composition. Pillow lavas, massive flows and banded tuffs are 
the main rock types. The colour of the rock varies from dark 
grey to dark green. In the western part of the map-area pillowed 
andesites are not as common nor as well preserved as those of 
Big Trout Lake. Generally speaking, the wider the volcanic belt, 
the more abundant are the pillowed volcanic rocks.

Massive volcanic rocks are commonly medium- to coarse- 
grained, possibly because of recrystallization.

Tuffs are generally found around the periphery of the 
volcanic belts, and especially in the narrow extensions of the 
belts. Here the distinction between tuffs and greywacke-type 
sediments is rather difficult. The tuffs appeared to have been 
deposited subaqueously and in part incorporated with the normal 
sedimentary rocks.



- 6 -

The continual repetition of volcanic and sedimentary 
rocks suggests that the processes of volcanism and sedi 
mentation were contemporatenous or else alternated rapidly. 
Mapping the individual bands of volcanic rocks, tuffs and 
sedimentary rocks was beyond the scope of the survey.

Granitic Rocks

The granitic rocks of the area are largely granodioritic 
in composition. In the following discussion the terms "granite" 
and "granodiorite" also imply the gneiss of the same composition. 
In fact, the gneisses are more common than the massive granites.

The grey granodiorite and granodiorite gneiss form the bulk 
of the granitic rocks. The rock is medium- to coarse-grained 
and light to dark grey in colour, depending on the amount of 
mafic minerals present. Quartz, white plagioclase feldspar, 
biotite, amphibole and rarely pyroxene are the comnfon mineral 
constituents. Inclusions of metasediments are common and occur 
in all stages of incorporation in the granite. The inclusions 
may be recrystallized into granodiorites, diorites, or amphibo- 
lites, depending on the original composition of the sedimentary 
rocks. The amount of incorporated metasedimentary material 
determines the overall composition of the granodiorite. The 
bulk of the grey granodiorite mass seems to have formed by 
metamorphism (granitization?) of the sedimentary rocks.

The pink microcline granite is younger and intrudes the 
grey granodiorite. The rock is fine- to medium-grained, composed 
of quartz, orthoclase, plagioclase feldspar and only minor 
quantities of mafic minerals. Definite boundaries of the granite 
are difficult to establish,since much of the granite is 
apparently the result of potassium metasomatism of the older 
granodiorite. The most frequent occurrence of the granite is 
as stringers and irregular massive bodies within the older 
granodiorite. Metasomatism is evident in some of the border 
phases by the appearance of pink orthoclase or microcline 
phenocrysts in the grey granite.

Pegmatites belonging to the older granodiorite are rare. 
A very coarse quartz-plagioclase pegmatite with books of 
biotite and muscovite and small beryl crystals occurs on 
Severn Lake.

Pegmatites of the younger intrusive are more common, 
and generally bi-mineralic, composed of quartz and microcline. 
They occur as stringers and as small, irregular bodies grading 
into the normal pink granite. A clear age-relationship 
between the older and younger granites is observed where the 
pink pegmatites and granite cut the grey granodiorite.
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Garnet, pyrite and magnetite are the common accessory 
minerals of all granitic rocks. Epidote grains are present 
mainly in the grey granodiorite.

Porphyry Dikes

A number of granite porphyry dikes, associated with the 
younger granite, are found in the area. There is very little 
that distinguishes them from the granite proper, except that 
the feldspar occurs as phenocrysts two or three times the 
size of the groundmass crystals.

Basic Dikes

Relatively few basic dikes cut the granite and older rocks 
of the area. The narrower dikes have a fine-grained, often 
diabasic texture. Some dikes are as much as 100 feet wide 
(e.g. on the Severn River, 2 miles upstream from Bearskin Post) 
and can best be described as medium to coarse-grained gabbros. 
Close jointing is characteristic of these rocks.

What appears to be a small plug of basic or ultrabasic 
rock occurs on the south boundary of the Northern greenstone 
belt, north of Minko Bay of Big Trout Lake. A gradation to 
less basic phases is indicated.

Pleistocene

The glacial deposits of the area are principally green 
to grey tills. The finer-grained portions are calcareous and 
pebbles of Paleozoic rocks are common. Air photographs reveal 
a well-developed fluting of the till. This effect is 
especially noticeable in the areas of heavy overburden. The 
direction of fluting is uniformly N.40OE., and corresponds to 
the striations observed on outcrops.

An earlier period of glaciation is indicated by grooves 
and striations that are preserved on the lee side of recently 
glaciated outcrops. The direction of the ice movement appears 
to have been from southeast to northwest, with an average 
bearing of N.40OW. That this is not a local phenomena is 
brought out by the fact that these old striations are found 
in widely scattered localities, and all have similar strike. 
There are no land forms preserved that could be attributed to 
this early glaciation.

The fact that two distinct glaciations are present should 
be kept in mind when attempting to trace float or in geo 
chemical prospecting.
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Eskers are numerous and more or less continuous,, The 
material of the esker is the normal bedded sand and gravel,, 
The fragments are principally granitic, but diabase and volcanic 
pebbles are also common. There is also a minor amount of 
cherty and limestone pebbles.

Sandy beaches in the Severn River area are rare. The 
Severn River deposits silt and clay along with sand 0 At low 
water level, extensive mud flats are exposed wherever the 
river debouches into a lake. Several deep channels wind their 
way through the mud flats.

DESCRIPTION AND STRUCTURE OF THE VOLCANIC - SEDIMENTARY BELTS

Kino Lake - Severn Lake Belt

The main volcanic belt that occupies the basin of Big Trout 
Lake splits at the west end of the lake. Here, the southern 
portion trends in a northwesterly direction, but the belt curves 
around in a gentle arc and at Severn Lake the general strike 
is southwest. The belt apparently pinches out southwest of 
Severn Lake,

At Big Trout Lake the rocks are mainly pillowed and 
massive volcanic rocks with an occasional tuff and sedimentary 
bed. The sedimentary beds increase in number to the west and 
are interbedded with lava flows at Kino Lake, The geology 
around Kino Lake is complicated by a number of faults trending 
from northwest to northeast.

At the west end of Kino Lake the belt narrows abruptly. 
The next observed outcrop to the west was at Severn Lake where 
metasediments and tuffs constitute most of the rock. The tuff 
bands are narrow, from 10 to 20 feet, and often contain a few 
persistent magnetite bands. The magnetite-rich bands are only 
about a foot wide, and invariably contain some sulphide 
mineralization.

Paralleling the above belt to the north is a short narrow 
belt of metasediments, now composed of quartz-feldspar-biotite 
schist. The belt is cut by numerous dikes of granite and 
pegmatite and probably represents a remnant of infolded 
sediments related to the Severn Lake Belt,

A very small, narrow metasedimentary belt crosses Fawn 
Lake just south of Kino Lake, The rocks are similar to those 
north of Kino Lake belt.

All three of the above belts have a regional schistosity 
paralleling the long axis of the belts. Drag folds with an
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easterly plunge occur frequently. Small and large scale fault 
ing is indicated.

Winnin Lake Belt

The northern branch of the Big Trout Lake volcanic belt 
swings in a north-northwesterly direction east of Misikeyask 
Lake, and is joined by the westerly trending Northern belt. 
The combined belts continue in a northwesterly direction to 
Winnin Lake. At the west end of this lake, the belt is split 
by granite into two narrow extensions which are best exposed 
on the Severn River.

The rock types, their relationships and the exact 
boundaries of the belt are not well known because of lack of 
outcrop. However, this belt appears to be largely volcanic, 
consisting of pillowed and massive lavas. Tuff and sedimentary 
bands become more prevalent in the western part of the belt, 
especially in its narrow extensions.

The rocks of the southern narrow arm crossing the Severn 
River change progressively across strike from greywacke on 
the southwest to strongly sheared talc-chlorite schist, then 
to banded tuff and conglomerate and finally to basic volcanic 
rocks on the northeast. Some parts of the volcanic rocks 
strongly affect the compass needle. Close field examination 
failed to reveal the presence of magnetic minerals, so it is 
assumed that the magnetic rock must lie some distance below 
the surface of the rock. Similar magnetic disturbance was 
observed roughly along strike at Winnin Lake, where some 
pieces of float were found to contain magnetite in sericite 
schist.

If this volcanic-sedimentary belt continues to the west 
ward it would eventually join with the volcanic rocks reported 
at Swan Lake. There is no outcrop of this belt northwest of 
the Severn River, but topographic features suggest that the 
belt does continue to Swan Lake.

The northern extension of the Winnin Lake belt crosses 
the Severn River about 8 miles downstream from the southern 
extension, at the second fork of the river. The rocks here 
are all siliceous tuffs, cut by numerous pink granite and 
pegmatite dikes. The rock is drag-folded and the folds have 
an easterly plunge of 40 O . Pyrite mineralization is common 
in the more siliceous portions of the tuff.

There are three more narrow belts crossing Severn River 
northeastward from the above occurrence. The last occurs 
just south of the junction of the two branches of the river.
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The first of these is an extremely narrow (about \ mile) 
belt whose strike is a little north of west. It is composed 
of completely indurated, silicified volcanic tuff. The rock 
is very hard and forms rapids and falls on both branches of 
the river. The southern border of the belt presents a perfect 
example of granitization, A complete transition can be traced 
across the strike from banded granite gneiss to silicified 
volcanic tuffs 0

The second belt is a remnant of a sedimentary belt that 
is thoroughly granitized. It is no more than \ mile wide and 
for the most part composed of very coarse, porphyritic biotite- 
rich, crumbly pink granite. Only large biotite-amphibole 
inclusions and dike-like bodies of the original sedimentary 
rock are left. On the north branch of the river these inclu 
sions are persistently mineralized with pyrite, pyrrhotite 
and chalcopyrite.

The third belt is estimated to be about 2 miles wide, 
and is composed principally of metasediments. Much of the rock 
that has been included in this belt could be more properly 
termed a paragneiss and granite gneiss, since most of the rock 
is in some stage of transformation to granite gneiss. The 
northern part of the belt is made up of a band of tuff and 
pillowed volcanic rocks about 2,000 feet in width.

This belt probably extends southeastward, because rocks 
of similar type have been found at two different localities 
along the strike.

Northern Belt

The Northern belt is actually a part of the Winnin belt. 
Exact boundaries cannot be definitely established due to lack 
of outcrop, but contacts can be located within a half mile in 
most places. The rocks appear to be principally pillowed and 
massive volcanic rocks. At Fawn River, the belt is less than 
2 miles wide.

Nemeigusabins Lake Belt

The rocks of the Nemeigusabins Lake belt are mostly 
altered volcanic rocks, more altered than those of other belts. 
The volcanic rocks are pillowed, fine-grained and chloritic. 
Some of the thicker flows are medium to coarse-grained gabbroic 
rocks. The colour is dark to light green. Some beds of 
sedimentary rocks occur east of Nemeigusabins Lake,

The belt is at least 5 miles wide at Nemeigusabins Lake, 
but seems to end or curve abruptly to the east and west; no
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exposures of the volcanic rocks were observed on Asheweig 
River or Long Dog Lake to the east. The possible western 
extension of the belt is masked by thick overburden. 
Reconnaissance flights to small lakes to the west failed to 
reveal any outcrops of volcanic rocks*

Garrett Lake Belt

A presumably small, sharply curving sedimentary and 
volcanic belt occurs on the river between Garrett and Makoop 
lakes. Owing to difficulty of travel on the river, it was 
impossible for the writer to get more than a sketchy idea of 
the extent of this belt. The metasediments are of the quartz- 
biotite schist variety. Indistinct pillows were observed 
in the volcanic rocks.

STRUCTURAL GEOLOGY

Due to scarcity of outcrop it is difficult to obtain more 
thjin a rough outline of the structure. One of the most strik 
ing features is a great granite batholith south of Kino Lake. 
The centre of this structure is off the map-sheet, about 20 
miles south of the headwaters of the Kakiwi River,, A radial 
and concentric pattern is evident in the arrangement of the 
drainage. These linears probably represent faults of unknown 
displacement.

The volcanic belts bordering the batholith are strongly 
influenced by it. The gentle curvature of the Kino Lake - 
Severn Lake belt follows the periphery of the intrusion, and 
the complex geology at Kino Lake may be due to faulting 
initiated by the intrusion.

Peripheral movement in an anticlockwise direction is 
indicated by drag-folding relationships, the drainage 
arrangement, and airphoto study. The granite and the rocks 
of the metasedimentary-metavolcanic belts show lineations 
and drag-folds plunging from 40 to 50 degrees to the east.

The northern belts show much the same intensity of 
structural deformation. Here again the lineation and drag- 
folds plunge to the east. Evidence of folding is found in 
the strongly contorted tuffs of a small lake northeast of 
Winnin Lake. There is a strong indication in the drainage 
pattern that the Winnin belt and associated belts continue 
northwestward and join with the Schmitt and Stables lakes 
belts as described by Meen.

1 Meen, V. B., (1938), Geology of the Sachigo River Area, 
Ont. Dept. Mines, Vol. 46, 1937, pt. 4, pp. 43-46.
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ECONOMIC GEOLOGY

Disseminated sulphide mineralization is common in the 
metavolcanic and metasedimentary rocks of the area. The 
banded iron formation of the Severn Lake belt is invariably 
accompanied by sulphides, mostly pyrite, but also pyrrhotite 
and small amount of chalcopyrite.

Sphalerite mineralization north of Kino Lake described 
in P.R.1960-4 occurs in narrow bands of quartz-sericite schist 
surrounded by lava flows.

An interesting prospecting area is the Winnin volcanic 
belt, especially near its northern boundary. The belt is 
split by a granite body which has caused folding, shearing 
and faulting. Strongly contorted tuffs on a lake 2 miles 
northeast of Winnin Lake indicate some disturbance in this 
area. The volcanic rocks and tuffs have been mineralized, chiefly 
by pyrite. On a portage between Winnin Lake and a small lake to 
the east, a series of mineralized tuff bands are encountered. 
Mineralization is disseminated, consisting of pyrite and 
pyrrhotite.

On the south shore of Derniere Lake a highly mineralized 
zone at least 30 feet wide was discovered by the writer. The 
zone is impregnated with pyrite and pyrrhotite, but seams of 
chalcopyrite were also observed. A body of massive pyrrhotite 
and pyrite 3 feet wide occurs within this zone. It is visible 
at low water only and probably forms a small lens within the 
mineralized zone. The visible lateral extent of the mineralized 
zone is about 1,000 feet. Its full width and length could not 
be established because the northern boundary of the zone is 
under water, and extensions in either direction strike into 
the lake. A granite contact is indicated within 500 feet to 
the north of the mineralized area.

The massive sulphides are found in a brecciated volcanic 
rock, while the disseminated mineralization occurs in banded 
tuffs or sedimentary rocks. Samples taken by the writer from 
different localities along the zone and from the massive 
sulphides were assayed at the Provincial Assay Office and were 
found to contain only traces of copper, nickel, zinc, and gold.

The mineralized inclusions of the second metasedimentary 
belt on Severn River are mentioned previously, A grab sample 
of mineralized rock taken by the writer assayed 0.12 per cent 
copper. The fact that every inclusion examined in this 
particular outcrop area was consistently mineralized with 
chalcopyrite, pyrite and pyrrhotite might warrant some 
prospecting. Similar inclusions, but less amphibolitic, found 
in the same belt but on the southern branch of Severn River
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were not conspicuously mineralized. The inclusions, where 
mineralized, are also highly magnetic, so that a magnetometer 
or dip needle survey would be a fast method of locating them. 
It should be noted that the outcrop area where the mineralized 
inclusions are found along the river would normally be under 
water.

The volcanic rocks of Nemeigusabins Lake are sheared in 
places, and the shears are filled with quartz veins. Chalco 
pyrite is the common sulphide associated with the quartz. 
The occurrences are similar to those found on Big Trout Lake.

Quartz veins abound in the area, and occasionally small 
specks of pyrite and chalcopyrite are associated with them. 
They seem to represent late-stage hydrothermal deposits, 
mainly fracture fillings, and are related to the granite 
intrusions. Although numerous samples taken by the writer 
were assayed for gold at the Provincial Assay Office none was 
found in them. It may be that the author was unlucky in 
selection of specimens for assay, because records on file with 
the Department of Mines show that low gold values have been 
obtained from the Winnin Lake area in the past.

If aerial magnetometer prospecting were to be attempted 
in the area, the following localities will probably give a 
high anomalous response;

1. Portions of Severn Lake belt, extending to Kino Lake.
2. Some parts of all sedimentary belts.
3. Southern extension of the Winnin belt,
4. Contact of anorthosite and volcanic rocks at Big Trout 

Lake.
5. The granitized sedimentary belt on the Severn River.

As far as can be determined, the magnetic attraction in 
the above localities is largely due to the presence of magnetite
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