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PRELIMINARY REPORT ON THE

GEOLOGY OF THE GARDEN LAKE AREA

DISTRICT OF THUNDER BAY

BY 

V.G. MILNE1

INTRODUCTION

During the summer of 1962 a reconnaissance survey was made 
of the Garden Lake area lying west of Lake Nipigon between 
longitudes 89 C 20* and 90 0 10* West and latitudes 49 0 15 f and 
49 0 42 T North, Garden Lake is located approximately in the 
centre of this area 8

Preliminary geological traverses in the early 1920 f s 
mapped Keewatin-type rocks in this area. Garden Lake attracted 
some interest just before the second World War due to the 
discovery of a small gold showing north of the lake. However 
at that time no economically important discoveries were made. 
In 1946 Little Long Lac Gold Mines Ltd. prospected the area and 
more recently in I960, Ruffo Lake Mines Ltd. carried out 
airborne and ground geophysical prospecting. On the basis of 
this work the latter company did some drilling in the region 
in 1962.

The present survey was made to define the limits of the 
volcanic and sedimentary rocks in the area. Mapping was 
carried out by a four-man party using canoes. Because of the 
reconnaissance nature of the survey and the extent of the 
area to be covered, mapping was largely confined to the water 
ways except in key locations where traverses were run to tie 
in the contacts of the volcanic and sedimentary rocks more 
accurately. Traverses were run by pace-and-compass and mapping 
was done on base maps on the scale of one inch to 2 mile 
supplied by Cartography unit, Ontario Department of Mines. Air 
photographs obtained from the Ontario Department of Lands and 
Forests were used in mapping and these were also used in 
conjunction with aeromagnetic maps (O.D.M. - G.S.C. Nos.2099G, 
2100G, 2101G, 2110G and 2111G) in the geological interpretation 
of the area-

1Geologist, Ontario Department of Mines, Toronto.
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Means of Access

The area is easily accessible by float plane from the Lake- 
head which is approximately 75 miles south-southeast.. Access 
to the Kearns Lake-Garden Lake region is also possible by car 
and canoe o A motor road through Graham to Pakashkan (Cedar) 
Lake leaves Highway 17, west of Port Arthur, at Sheba 0 It is 
possible then to travel by canoe from Pakashkan Lake via 
Loganberry Lake to Kearns Lake. Approximately 6 miles down 
the Grew River from Kearns Lake a three-mile trail connects with 
Garden Lake.

Most locations in the west half of the area can be approached 
with relative ease by canoe. In the eastern half of the area 
access is more limited due to the absence of large lakes and 
because of the numerous obstacles on the Kaiashk River,, The 
junction of the Kaiashk and Mooseland Rivers is difficult to 
approach other than from the north, up the Kaiashk River from 
Pantagruel Lake, or from the small lake about l mile west of 
the Kaiashk River and 2 mile south of the 5th Base Line. The 
latter lake is probably unsuitable for a float plane to land 
and take off with heavy equipment.

Previous Geological Work

The earliest geological work published on the area was by 
W.F. Green (1924) and W.L. Swanson (1924) who mapped base and 
meridian lines surveyed by Phillips and Ross for the Ontario 
Department of Lands and Forests in 1922. In 1946 the area 
around Garden and Kearns Lake was mapped by L.Go Phelan (1947) 
and in I960 the Whistle Lake area was surveyed by N.H 0 Black 
(I960).



Topography

All the rivers in the area drain east and north and 
eventually join with the Kaiashk River which flows north into 
Lake Nipigon near Nipigon House. Many of the creeks and rivers 
meander so that miles travelled frequently bear little relation 
to direct map distance. Many ridges and valleys tend to reflect 
foliation or schistosity directions in the rocks and thus have 
an easterly or northeasterly direction. The drainage appears 
to be deflected northwards on encountering the high diabase 
ridges along the west shore of Lake Nipigon.

There is much glacial material in some parts of the area. 
Esker ridges are common and usually quite long. The majority 
trend between north-south and N.30 0 E. A very wide and continuous 
belt of glacial moraine crosses the Kaiashk River just south of 
its junction with the Mooseland River and continues southwest 
between the Kaiashk River and Armistice Creek to beyond West 
Lacasse Lake. Ridges in this material reach considerable heights 
in the area just south of the river junction.

Outcrop is generally excellent in the southwest but becomes 
scarce elsewhere and particularly to the east, where the 
topography alternates between rolling drift-covered hills and 
low swamps. The diabase rocks in the area produce a charac 
teristic scarp and plateau topography and form the highest ridges, 
This type of topography is a little less accentuated towards 
the west and south where the masses of diabase are smaller and 
more scattered. In the latter region itis frequently impossible 
to distinguish diabase ridges from high granite and gneiss 
ridges.

GENERAL GEOLOGY

The major part of the area lies west of the main diabase 
sheet covering the west shore of Lake Nipigon. It is situated 
between the Obongo Lake greenstone belt in the north and the 
Block Creek volcanic and sedimentary rocks in the south. All 
the consolidated rocks in the area are of Precambrian age. The 
general geology of the area is shown on the accompanying map.

Precambrian volcanic and sedimentary rocks are confined to 
two main belts 0 The larger of these strikes through Garden 
Lake with a slight north of east trend, while the smaller belt 
strikes east-west between Chisamore Lake and Heaven Lake and 
then swings northeast almost reaching Upper Wabikon Lake.

Both belts consist of a folded series of massive and 
schistose volcanic rocks predominantly intermediate to basic in 
composition but including rhyolitic and tuffaceous bands 0 
Lenses of greywacke, ferruginous quartzite, sericite-chlorite
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schist and slate are intercalated with the volcanic rocks. A 
narrow sedimentary band consisting of highly sheared 
conglomerate, arkose, greywacke and iron formation lies 
concordantly in the centre of the Garden Lake belt and a small 
l mile-diameter body of gabbroic rock is also located in the 
latter volcanic area.

Much of the region is underlain by coarse-grained, biotite 
and hornblende-quartz-feldspar gneisses, and granite gneiss. 
The gneisses are frequently contorted and intruded by various 
amounts of granitic and pegmatitic material. The age of these 
gneisses is uncertain.

Some large intrusive bodies of massive biotite and horn 
blende granite and syenite were also found in the area. These 
intrude the gneisses and volcanic rocks and may be of Algoman 
age.

Grey to mauve-coloured shale was found in one locality 
and is correlated with the Sibley Formation of the north shore 
of Lake Superior. Scattered sheets of coarse-grained Keweenawan 
diabase are common. These sheets form increasingly extensive 
bodies towards the east as the diabase region around Lake 
Nipigon is approached.

TABLE OF FORMATIONS

CENOZOIC

RECENT AND PLEISTOCENE

Sand and gravel.

UNCONFORMITY

PRECAMBRIAN

KEWEENAWAN

Diabase.

INTRUSIVE CONTACT 

Sibley shale.

UNCONFORMITY 

GRANITIC ROCKS

Hornblende-biotite granite and syenite
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INTRUSIVE CONTACT

Hornblende-biotite-quartz-feldspar gneiss, 

biotite-quartz-feldspar gneiss, amphibolite 

and granite gneiss.

BASIC INTRUSIVE ROCKS

Gabbro and metagabbro.

SEDIMENTARY ROCKS

Conglomerate, arkose, slate, iron formation.

VOLCANIC ROCKS

Intermediate to basic lavas with minor acid 

and tuffaceous phases and intercalated 

sedimentary rocks.

PRECAMBRIAN 

VOLCANIC ROCKS

Two separate bands of volacnic rocks were outlined in the 
area and are shown on the accompanying map. The more northerly 
band strikes through Garden Lake at approximately N.70 0 E. and is 
at least 27 miles long and between 3 to 5 miles wide. It extends 
from Loganberry Lake in the west through Kearns Lake and Garden 
Lake until it disappears beneath a thick cover of Pleistocene 
sand and gravel east of the Mooseland River-Kaiashk River junction

A smaller band of volcanic rocks is exposed in the south- 
east corner of the area. This belt is about 3 miles wide and 
18 miles long and extends from West Lacasse Lake through Heaven 
Lake and Whistle Lake to within two miles of Upper Wabikon 
Lake. Much of this volcanic belt is overlain by diabase,,

The Garden Lake volcanic belt consists of light-green 
andesitic and dacitic volcanic rocks in the centre grading 
outwards, to more basic dark-green volcanic rocks. Massive 
and sheared lavas are equally represented. The dark-green basic 
varieties are largely hornblendic or chloritic while the light- 
green members are composed of pale to colourless amphibole, 
saussurite, carbonate and sericite with minor quartz. Pillow 
lavas are common and scattered outcrops of porphyritic lavas,
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rhyolites and tuffs were found in the central part of the belt,, 
In addition minor lenses of slate, ferruginous quartzite, and 
greywacke are interbanded with the volcanic rocks.

The volcanic rocks in the southeast belt are generally 
similar to those of Garden Lake. They show the same colour 
variation from light-to dark-green with the dark-coloured 
basic volcanic rocks generally lying along the northwest contact

Some dark-green banded volcanic rocks also outcrop in this 
belt east and west of Heaven Creek. The banding in these rocks 
may be in part due to flow and in part to metamorphism. This 
basic banded rock is the predominant type west of Heaven Creek,

A narrow band consisting of rhyolitic and fragmental acid 
volcanic material, strikes towards the diabase from the small 
lake about l mile northeast of Whistle Lake. These rocks appear 
to be on strike with quartzose sericite-chlorite schist, and 
rusty quartzitic rock lying east of Heaven Creek.

Quartz lensing and veining and disseminated pyrite are 
common features in the Garden Lake volcanic rocks but are minor 
in the southeastern volcanic area.

SEDIMENTARY ROCKS

In addition to the sedimentary rocks mentioned above, another 
belt was found in the Garden Lake region. The latter sedimentary 
rocks form a distinct band about ~± mile wide in the central part 
of the Garden Lake belt and can be followed from Kearns Lake 
eastwards as far as the west shore of Garden Lake.

This sedimentary belt consists of conglomerate, arkose, minor 
iron formation, greywacke and sericitic schist with conglomerate 
being the most frequent in outcrop. The sedimentary rocks are 
highly sheared and the strike of the schistosity is concordant 
with the strike of the adjacent volcanic rocks. Contact relation 
ships between the sedimentary and volcanic rocks have been obscured 
by shearing.

The conglomerate contains well-rounded pebbles which are 
commonly elongated parallel to the schistosity of the fine 
grained quartz, chorite, saussurite matrix. The pebbles are 
generally small with few exceeding two or three inches in 
diameter. Pebbles of basic volcanic rock and quartz are most 
common but quartz diorite and granite are also present.
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BASIC INTRUSIVE ROCKS

A body of gabbroic rock outcrops on the Mooseland River 
about 4-5 miles west of the Kaiashk River junction. This rock 
is exposed for ^ mile on the river and is composed of fine-to 
medium-grained pyroxene and feldspar. The gabbro has a speckled 
light-green and dark-grey colour and is cut locally by light- 
grey green, serpentine-quartz sheared zones. The contacts of 
this body were not seen although in the south there is only a 
short gap in exposure between the gabbro and adjacent light-green 
intermediate volcanic rocks. The volcanic rocks adjacent to the 
gabbro are schistose. No mineralization was noted in the gabbro.

Other small bodies of metagabbroic rocks outcrop in the 
gneissic and granitic areas; one on the Roaring River, west of 
Majata Lake ; another near the Kaiashk River just northeast of 
Chisamore Lakeland a t.hird south of Chisamore Lake near the 
headwater of the East Dog River. These rocks are a medium-grey 
colour and contain biotite and hornblende or pyroxene with 
feldspar. The marginal phases are dioritic possibly due to 
metamorphic effects and indications of intrusion by granitic 
material is evident in some outcrops.

Aeromagnetic information (Map 2099 G, Lac des Isles) suggests 
that another gabbroic body may outcrop south of the present map 
area, on the Dog River just north of its junction with the East 
Dog River. If this is so, the three gabbroic masses in the 
Chisamore Lake region have a linear distribution.

GRANITIC ROCKS 

Gneisses

A large part of the area is underlain by coarse-grained, 
gneissic rocks. These gneisses flank both the volcanic belts 
in the area.

The commonest type of gneiss is a light-or medium-grey 
biotite or biotite-hornblende-quartz-feldspar rock which is 
generally quite mafic. Light-and dark-grey banded gneiss is 
common, The light-grey bands are predominantly biotitic 
whereas the dark-grey bands are hornblendic. Banding also results 
from the segregation of light quartzo-feldspathic layers, and 
feldspar augen gneisses are very common. Feldspars in the 
gneisses are commonly white or grey but may be pink to red.
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All the gneisses are cut by some granitic material. In 
some areas this is minor and consists largely of biotite 
pegmatite and aplite which form sinuous and irregular dikes 
and veins in the gneiss. In general as the distance from the 
volcanic belts increases, the amount of granitic material 
occurring in the gneiss increases, until in some locations only 
ghosts of the gneiss remain.

Granitic material cutting the gneisses is gneissic in part 
and, white, pepper-and-salt, medium-to fine-grained gneissic 
granite is preponderant in the Gillard Lake-Weaver Lake region. 
Amphibolite bodies and hornblende-rich gneisses are also present 
throughout the gneissic areas. The age of these gneisses is 
uncertain but they are obviously older than the granites.

Granite and Syenite

Homogeneous bodies of massive granitic and syenitic rocks 
are present and granitic material also cuts the gneisses and 
volcanic rocks in the area. Areas of granite and gneiss were 
not traversed therefore contacts between these rocks are largely 
interpretive.

Coarsely porphyritic granite outcrops north of Majata Lake, 
along the Roaring River west of Majata Lake, and southwest of 
Weaver Lake. This rock contains very coarse euhedral porphyritic 
pink perthite in a coarse groundmass of hornblende 5 biotite, quartz 
and feldspar. Biotite-hornblende granite outcrops around 
Chisamore Lake but in this location the rock is not porphyritic.

Equigranular biotite granite also occurs. Massive rock of 
this type is in contact with the volcanic rocks along the north 
and northeast boundary of the Whistle Lake belt and along the 
northwest boundary this rock type intrudes the volcanic rocks and 
the gneisses in contact with the latter. Biotitic granite and 
fine-grained leucocratic granite phases cut the gneissic rocks 
throughout the map-area.

Syenites occur in several places, in particular, north on 
the Roaring River west of Majata Lake, and west of Upper Wabikon 
Lake. This rock is usually medium-to coarse-grained and consists 
mainly of equigranular pink to red feldspar, and hornblende but 
may have scattered large phenocrysts of perthite. Dioritic 
phases and mafic amphibolite masses are present in the syenite 
areas also. Quartz becomes visible in the syenitic rocks as the 
granite areas are approached but the exact relationship between 
the granite and syenite was not observed.
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KEWEENAWAN 

Sibley Shale

Only one or two small exposures of a purple to mauve- 
coloured shale correlated with the Sibley Formation were found 
in the area. These outcrops are located on the Mooseland River 
just west of its junction with the Kaiashk River, and on the 
northern part of the Kaiashk River.

Diabase

Keweenawan rocks were rarely found in the western third of 
the area but large and small sheets of medium- to coarse-grained 
diabase considered to belong to this age group are scattered over 
the remainder. These sheets form outstanding ridges which have 
a maximum relief of 200 feet. A large proportion of the diabase 
appears to lie along the volcanic belts or adjacent to them 
although this may only be apparent as diabase may be present in 
the large drift-covered region that trends diagonally across the 
area.

The diabase is commonly medium- to coarse-grained and may be 
dark greenish-grey or brown grey. Rusty brown-weathering and 
smooth rounded outcrop surfaces are characteristic. Contacts are 
rarely exposed due to the fact that the lower slopes of the diabase 
ridges are almost always covered by drift. The rock consists 
largely of ophitic pyroxene and plagioclase with olivine. The few 
exposed contacts indicate that these diabase bodies have a 
relatively flat dip.

CENOZOIC 

Pleistocene and Recent

Rock exposures are scarce throughout much of the area because 
of a cover of drift material most of which is of glacial origin. 
One region in particular is covered by deep overburden largely 
composed of sands and gravels shown on the accompanying map. 
This region of deep drift cover is devoid of exposure and extends 
as a belt from west of the Kaiashk River, crossing the latter just 
south of its junction with the Mooseland River, southwest between 
the Kaiashk River and Armistice Creek to West Lacasse Lake and 
beyond. There are few lakes along this belt and those that are 
present are usually small. The topography within the belt is 
usually rough particularly just west of the Kaishk River where 
steep cusp-shaped ridges, concave towards the northwest, reach 
heights of over 200 feet. This sand and gravel is probably moraine 
material deposited at the frontal edge of a glacier and the north-
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northwest-facing concave ridges suggests that the glacial ice 
lay to the north. Scattered determinations of glacial striae 
in the area indicate glacial movement in a S.15 0 W. direction. 
There are many long eskers in the area and those on the north 
west side of the morainic belt generally trend between north- 
south and N.30 0 E. One or two eskers occur south of the morainic 
belt and these trend N.70 0 E.

STRUCTURAL GEOLOGY

The Precambrian volcanic and sedimentary rocks are 
restricted to two completely separate belts. The southeastern 
belt of volcanic rocks is terminated within the map-area,where 
as the Garden Lake belt terminates at its west end. It may 
continue eastward beneath the cover of diabase sheets around 
Lake Nipigon.

On the scale that the area was mapped there is no suffic 
iently distinct horizon to aid in the structural interpretation 
in these volcanic areas. There are pillow lavas and 
porphyritic varieties which might be of assistance in this respect 
in detailed mapping.

The relationship between the sedimentary and volcanic rocks 
in the Garden Lake belt is obscured by shearing. The band of 
sedimentary rocks is little more than quarter of a mile wide and 
these rocks and the adjacent volcanic rocks are sheared. 
Pillows in the volcanic rocks around Garden Lake are generally 
stretched so that top determinations are doubtful. A few 
determinations made on the north shore of Garden Lake suggest 
that the flows in this locality face south.

Shearing has generally produced planar schistosity, and 
dragfolds or lineations are few. One small outcrop of chlorite- 
sericite schist just east of Garden Lake on the Mooseland 
River is strongly sheared and contorted into small dragfolds 
which appear to plunge 55 0 in a direction S.80 0 W. This seems 
to be a local feature; other rocks in the area are sheared but 
not dragfolded.

The Garden Lake volcanic and sedimentary belt is relatively 
symmetrical in transverse section. The sedimentary rocks 
occupy a medial position and the volcanic rocks grade outwards 
from light-green intermediate to acid rocks adjacent to the 
sedimentary rocks to dark-green basic volcanic rocks on the 
flanks of the band. This feature suggests that this unit represents 
a single large scale fold.
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Schistose rocks are present throughout the volcanic belt 
but a zone of intensely sheared schistose sedimentary and 
volcanic rocks strikes approximately east-west through the 
centre of Garden Lake and eastwards along the Mooseland River. 
The contorted schist outcrop mentioned above may also be an 
expression of this zone. Drill information suggests the 
possibility of an east-west fault under the diabase about three 
miles east of Armistice Creek and just south of Mooseland River. 
The existence of an east-west topographic linear in this region 
tends to support this conclusion. It is possible that the zone 
of shearing in Garden Lake is an extension of this fault.

A small outcrop of carbonatized volcanic breccia was found 
southeast of Holinshead Lake. Outcrops in the locality are few 
and there are no indications of linears so that it was not 
possible to determine whether this was a fault breccia. No other 
faults were recognized.

The volcanic rocks in the southeast part of the area are 
similarly poor in structural data. Two measurements on small 
dragfolds in the vicinity of the small lakes about one mile north 
of Heaven Lake indicate plunges of 70 0 in a N.70*W. direction 
and 55* in a N.40*E. direction. The foliation and bedding in 
these rocks strikes generally east-west swinging to northeast 
in the east, and dips are usually steep and to the north. Sericitic 
schists and rusty quartzites in this belt are conformable in 
strike with the volcanic rocks and appear to be on strike with 
a band of acid clastic volcanic rocks. It is believed that these 
sedimentary rocks are intercalated with the volcanic flows and 
formed during a time of more acid volcanism, as a result of the 
rapid erosion of the acid lavas and pyroclastic rocks. No 
faulting was recognized in this belt.

ECONOMIC GEOLOGY

Early prospecting interest in the area was primarily based 
on its gold possibilities. A small visible gold showing was 
located on the east shore of Little Joe Lake, about half a mile 
north of Garden Lake (lat.49*33 T 30"N. ; long.89 0 48'W.) in the 
late 1930 T s. The gold was associated with pyrite and arsenopyrite 
in quartz stringers cutting a sedimentary lens in the volcanic 
rocks (Phelan, 1947). The quartz veins can still be seen but 
sampling appears to have removed the visible gold. There are 
numerous quartz veins in the volcanic rocks around Garden Lake 
and a great number of quartz lenses and veins in the volcanic 
rocks around Kearns Lake. Many of these have no doubt been 
examined by prospectors of the period however the full extent of 
the Garden Lake belt was probably not generally known at that 
time.
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About 1946 drilling on the southeast shore of Garden Lake 
indicated that the sheared, carbonatized and silicified andesite 
and felsite in this locality contained gold (Phelan, 1947)- The 
rocks are cut by narrow scattered stringers containing quartz 
and disseminated pyrite and galena, but there is no visible 
gold. Gold-bearing float was also noted at this time on the 
south shore of Garden Lake.

As stated above there are several large quartz veins in 
the proximity of Garden Lake and quartz-lensing is widespread 
in the volcanic rocks around Kearns Lake. Scattered, minor 
quartz-lensing is found in the volcanic rocks in the Whistle Lake 
region. No gold has been reported from the latter locality.

Small sulphide pods were found in a few localities during 
the present survey.A very small lens of pyrite occurs in the basic 
volcanic rocks on the south shore of Stonehouse Lake, and small 
pyrrhotite-quartz lenses and disseminated pyrrhotite were found 
in a magnetic tuff on the south shore of a lake about two miles 
west of the north end of Kearns Lake.

Drilling of a magnetic anomaly (Aeromagnetic Map No.2101G) 
about three miles east of Garden Lake, just north of the 
Mooseland River, has indicated (Stocking, 1962) the presence of 
small vertical sulphide bodies in the volcanic rocks in this 
locality. The sulphides consist of pyrite or pyrite and 
pyrrhotite.

Disseminated pyrite was found in the volcanic rocks along 
the east contact of the Whistle Lake belt and a zone of massive 
pyrite has been reported (Black, I960) at the granite-andesite 
contact just over one and a half miles west of the southern 
end of Upper Wabikon Lake. A large pyritic gossan area is 
located in the sedimentary rocks on both sides of the small lake 
north of Heaven Lake at approximately Long.89 0 35 T W. and Lat. 
49*19'N.

Pyrite and pyrrhotite were the only sulphides found by the 
writer T s party with the exception of the minor traces of galena, 
mentioned above, in the silicified volcanic rocks on Garden 
Lake, However, the nature of this survey was such that large 
areas of the volcanic and sedimentary rocks were not traversed 
so that much mineralization could have been missed. As far as 
is known the map-area has not been subjected to extensive 
examination by the use of modern prospecting techniques. The 
belts of volcanic rocks seem worthy of such examination.
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GARDEN LAKE AREA 

District of Thunder Bay

LEGEND

CENOZOIC

RECENT AND PLEISTOCENE

Sand and gravel.

UNCONFORMITY 

PRECAMBRIAN 

KEWEENAWAN

Diabase.

INTRUSIVE CONTACT 

GRANITIC ROCKS

Hornblende-biotite granite and syenite. 

INTRUSIVE CONTACT

Hornblende-biotite-quartz-feldspar gneiss,, biotite- 
quartz-feldspar gneiss, amphibolite, and 
granite gneiss.

BASIC INTRUSIVE ROCKS

Gabbro and metagabbro.

SEDIMENTARY ROCKS

Conglomerate, arkose, slate, iron formation.

VOLCANIC ROCKS

Intermediate to basic lavas with minor acid and 
tuffaceous phases and intercalated sedimentary 
rocks.
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