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MARGINAL NOTES

Location: The centre of the map-area lies about 
105 miles north of Red Lake. Access is most 
readily achieved by float-equipped aircraft. The 
field work undertaken during the summer of L971 
forms the first phase of a program of mapping that 
will eventually cover all of the North Spirit Lake- 
MacDowell Lake metavolcanic-metasedimentary belt.

Mineral Exploration: Prospecting in the area 
started in the 1920s and since then showings of 
gold, silver, lead, zinc , copper, and iron 
mineralization have been found. Only the iron 
mineralization has been proven to be present in 
potentially economic quantities. The area was 
mapped at a scale of l inch to l mile by J.D. 
Bateman in 1938. The Keevil Mining Group Limited 
in the period 1967-1970 carried out airborne 
magnetic, electromagnetic, and spectrometer surveys 
on a group of claims held by CAM Mines Limited 
northwest of Pakwashkogan Lake (3). Noranda Mines 
Limited, in 1970, drilled two holes totalling 958.6 
feet on a group of claims southwest of Pontoon Bay 
(4). Kerr Addison Mines Limited have done some 
work on a group of claims, originally surveyed 
(induced polarization and resistivity) by Silver 
Spirit Mines Limited in 1964, along the north shore 
of North Spirit Lake directly north of South Bay k 
(6). Spirit Lake Mines Limited is actively engaged 
(1971) in geological and geophysical work in the 
neighbourhood of Bijou Point (7). Dickenson Mines 
Limited (2) and a consortium composed of T.J. Day, 
J.H. Low, M.C. Gardiner Estate, and J.W. McBean (1), 
since the 1950s, have carried out geological and 
magnetometer surveys of iron properties east of 
South Bay and followed these up with about 8,139 
feet of diamond drilling. Upper Canada Mines 
Limited, in 1961, carried out ground magnetometer 
and geological surveys on the peninsula west of 
East Bay (8).

General Geology: Most of the rocks of the area may 
be assigned to one of three broad categories: 
metavolcanic rocks; metasedimentary rocks; or 
granitic, batholithic intrusive rocks; all of Early 
Precambrian age. The fault system that passes 
through the rocks underlying North Spirit Lake 
(North Spirit Lake Fault), effectively divides the 
area into two parts. North of the main fault, most 
of the rocks are either granitic or metavolcanic, 
south of the fault most of the rocks are either 
metasedimentary or granitic.

The volcanic rocks vary in composition from 
basalt (possibly olivine basalt) to rhyolite. 
Although most of the mafic metavolcanics are mass 
ive, some porphyritic and pillowed types are 
present. Pyroclastic rocks are common within the 
volcanic sequence. The main occurrence of felsic 
volcanic rocks is to the northwest of the peninsula 
west of East Bay. The volcanic rocks north and 
northeast of Wapisipi Lake are highly metamorphosed.

Small mafic dikes that cross-cut the mafic 
volcanic flows are probably related to the mafic 
phase of volcanism, whereas the narrow quartz and 
quartz-feldspar porphyries would appear to be 
younger than most of the volcanic rocks and also 
younger than some of the sediments, but older than 
at least the later phases of deformation.

Clastic metasediments are rare within the 
volcanic sequence, and occur only as thin lenses, 
however chemical metasediments (quartz-magnetite 
iron formation) are locally prolific within the 
volcanic sequence. The iron formation is exposed 
most extensively in a belt extending from east of 
Unnamed Bay southeasLwards through Wapisipi Lake. 
Iron formation is also present on the peninsula 
west of East Bay where it has a maximum apparent 
thickness of 300 feet.

South of the North Spirit Lake Fault a thick 
succession of clastic and chemical sedimentary Q- 
rocks unconformably overlies the volcanic sequence. 
Some deformation of the volcanic sequence 
(Including the iron formation) appears to have 
taken place prior to deposition of the main O 
sedimentary sequence. The basal part of the 
sedimentary sequence consists of conglomerates 
which give way upwards to sandstones, which in turn 
give way to pyritiferous black shale and carbonates. 
Facies changes occur between sandy and shaly 
formations; these, allied with the large area 
covered by water, inhibit the interpretation of the 
stratigraphy of the upper part of the sedimentary 
sequence and also of the regional structure. The 
iron formation in South Bay probably had a consid 
erably different depositional history to the iron 
formation within the volcanic sequence.

Ultramafic rocks west of East Bay and in the 
Unnamed Bay-Wapisipl Lake area are spatially 
associated with iron formation. These ultramafic 
rocks are probably intrusive although locally 
they do occur parallel to the bedding of adjacent 
stratified units and could be in part extrusive. 
South of the North Spirit Lake Fault these 
intrusions have not been previously recognized as 
being in part ultramafic and are usually called 
'diorite 1 in drill logs. They have been intruded 
at the junction of the metavolcanic-metasedlinentary 
sequence, and would appear to have been emplaced 
before completion of metamorphism and deformation. 
The intrusions in the region of Bijou Point and 
west of the Indian Settlement are more felsic in 
composition and have more complex relationships to 
the surrounding strata. They are probably sub 
volcanic intrusions (there are facies changes 
from sediment to tuff approaching the Bijou Point 
body) which had tongues of material extending into 
the surrounding strata. They have subsequently 
undergone all of the deformation and metamorphism 
affecting the rest of the sequence, so that they 
(the Bijou Point body especially) now have an 
apparently complex appearance.

The grade of metamorphism of the metavolcanics 
and metasediments both north and south of the North 
Spirit Lake Fault varies from lower greenschist in 
the central parts of the metavolcanic-metasedimen 
tary belt to lower almandine-amphibolite and 
hornblende-hornfels facies near the batholithic 
contacts.

The granitic batholithic rocks were mapped in 
reconnaissance fashion. As a result no discrete 
intrusions have been outlined, although there are 
at least Lhree phases of intrusion (excluding 
pegmatites and aplites) visible in specific 
localities. Some of the granitic rocks contain 
small amounts of pyrite, some contain small amounts 
of magnetite. Compositions range from granite to 
diorite. Diorites are generally found near the 
contact with the metavolcanic-metasedimentary belt, 
and probably derive their mafic component from 
assimilation(?) of mafic volcanic rocks. In 
general, where the trend of the batholithic rocks 
parallels the trend of the metavolcanic- 
metasedimentary belt, the contact is sharp, but 
where the two trends cross, for example northeast 
of Unnamed Lake (about l mile east of Iskotai Lake) 
the contact is migmatitic. Simple quartz-feldspar 
pegmatites (and aplites) are widespread within the 
granitic terrane, tourmaline-bearing pegmatites are 
restricted to the southwestern area of batholithic 
rocks. Narrow, but in some places laterally 
persistent quartz-biotite microdiorite intrusions 
are present within the areas underlain by granitic 
rocks.

Structural Geology: The most obvious structural 
feature in the area is the North Spirit Lake Fault. 
This fault has a right-lateral strike separation 
with a downdrop to the south. The lateral sense 
of movement on the faults in the southwestern part 
of the map-area is not yet known; there are 
indications that they have a downdrop to the 

j north.

The metavolcanic-metasedimentary sequence 
has been isoclinally folded. Fold axes in the 
northeastern part of the area trend slightly east 
of north, those in the south trend west of north. 
Both sets of fold axes bend on approaching the 
North Spirit Lake Fault. In the region of South 
Bay there is a system of northeast-trending cross 
folds. These have a similar trend to the step 
folds west of Pontoon Bay, and also to the shear 
zone near Bijou Point. The precise locations of 
fold axes both north and south of the North Spirit 
Lake Fault are not known. This is due to poor 
outcrop allied In the northeast with lack of 
stratigraphic indicators. A system of steeply 
dipping drag folds postdates all other folding.

Economic^ jjeoology: Disseminated sulphide minerals 
(mainly pyrite and pyrrhotite) are present in most 
of the metavolcanic and metasedimentary rock types. 
Disseminated pyrite is present in the granitic 
rocks south of Pakwashkogan Lake. The most 
interesting mineralization seen in the northern 
part of the map-area is that in the lead-zinc- 
silver showing on the Silver Spirit Mines Limited 
property (6). The showing consists of galena and 
sphalerite in a steeply dipping shear zone, which 
strikes north of east. A grab sample from the 
Silver Spirit Mines Limited property, collected by 
the author and assayed by the Laboratory and 
Research Branch, Ontario Division of Mines, 
yielded 4.52 percent lead, 16.5 percent zinc, 0.01 
ounces gold per ton, and 6.42 ounces silver per 
ton. Shearing combined with contact metamorphism 
would appear to be the mechanism of mineral 
concentration at that locality. There is minor 
chalcopyrite in quartz veins at the contact of the 
iron formation with the mafic-ultramafIc intrusion 
on the western side of East Bay. Although the 
known mineral showings are small, the combination 
of felsic and mafic volcanic rocks in the north 
eastern area would suggest some potential in terms 
of base metal deposits.

South of the North Spirit Lake Fault, 
disseminated pyrite and pyrrhotite are present in 
many of the metasediments. Noranda Mines Limited 
have diamond drilled two holes in sulphide-bearing 
sedimentary rocks west of Pontoon Bay. East of 
South Bay both Prospector Airways Company Limited 
(5) and Spirit Lake Gold Mines (6) have trenched 
(and In places drilled, 5 holes) showings of 
sulphide minerals in sedimentary rocks (Bateman 
1938). The early prospecting of the metasedlroents 
was for gold (Bateman 1938) but presumably explora 
tion now is directed towards base metals. The 
search for sulphide minerals in Archean sedimentary 
rocks is, as yet, in its Infancy. Detailed work 
correlating mineralization to sediment type, 
depositional environment, provenance, relationships 
to Intrusive bodies, and structure, has yet to be 
done. Until then, specific guides to the explora 
tion of Archean sedimentary rocks in any specified 

can be only vaguely outlined.

The iron formation east and southeast of 
Unnamed Bay Is estimated to contain 1,300,000 tons 
of iron ore per vertical foot, 4,400 feet of drill 
core analyzed 33.96 percent total Fe, and gave a 
satisfactory concentrate at -325 mesh with a 
concentration ratio of 2.62:1 (Assessment Work 
Files, ODM, Resident Geologist's Office, Red Lake). 
The iron formation west of East Bay Is not 
sufficiently extensive to be economically viable. 
The ultramafic-mafle rocks associated with the Iron 
formation should be checked for chromium and nickel, 
as an outcrop grab sample spectrographlcally 
analyzed by the Laboratory and Research Branch of 
the Ontario Division of Mines showed small but 
significant amounts of chromium and nickel to be 
present.

Most of the copper, silver, and gold mineral 
ization around Bijou Point occurs in east-northeast- 
and north-northwest-striking quartz veins and 
stringers. Minerals present include arsenopyrite, 
chalcopyrite, pyrite , and magnetite. Shearing 
(see maps) appears to have concentrated the 
sulphide minerals. Two grab samples collected by 
the author from pits on 'W Island on the Spirit 
Lake Mines Limited property (7) and analyzed by 
the Laboratory and Research Branch, Ontario 
Division of Mines, yielded 2.51 percent copper, 
0.67 ounces gold per ton, 1.51 ounces silver per 
ton, and 3.31 percent copper, 0.38 ounces gold per 
ton, and 1.86 ounces silver per ton.

Bateman (1938) outlined the old mineral 
occurrences and discussed the early exploration 
history of the area, see Bateman's maps and 
sketches for more details.

References:
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PHANEROZOIC 
CENOZOIC

QUATERNARY 
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Fluvial, lacustrine, and swamp deposits

PLEISTOCENE
Till, outwash gravel, sand, silt, and clay

Unconformity

PRECAMBRIAN
MIDDLE PRECAMBRIAN

MAFIC INTRUSIVE ROCKS
14 Diabase

Intrusive Contact

EARLY PRECAMBRIAN (ARCHEAN).
FELSIC AND INTERMEDIATE INTRUSIVE AND METAMORPHIC ROCKS 

FELSIC INTRUSIVE ROCKS
13 Quartz-biotite microdiorite

Intrusive Contact ^

FELSIC AND INTERMEDIATE INTRUSIVE ROCKS l 
IZa Granitic intrusive rocks, unsubdivided -*^ 
12b Massive granitic rocks . ...v 

- 12c Foliated granitic rocks ^ 
12d Porphyritic granitic rocks 
12e Fine-grained granitic rocks 
12f Biotite granite, quartz monzonite,

trondhjemite, granodiorite , - 
12g Biotite-quartz diorite ' ""-.'/j* 
12h Diorite 
12j Hornblende-biotite quartz monzonite,

trondhjemite, granodiorite 
12k Leucocratic biotite quartz monzonite,

trondhjemite 
12m Simple quartz-feldspar pegmatite, muscovite-

tourmaline pegmatite 
12n Aplite 
12p Migmatite .--..

Intrusive Contact

METAMORPHOSED FELSIC AND INTERMEDIATE INTRUSIVE ROCKSa 
lla Metamorphosed felsic and intermediate rocks,

unsubdivided
lib Quartz-biotite diorite '^ 
Ile Diorite ' 
lid Biotite-hornblende granodiorite ~', ,^, 
Ile Quartz and feldspar porphyry . , ,. .-. . , 
llf Quartz porphyry

Intrusive Contact(?)

METAMORPHOSED MAFIC AND ULTRAMAFIC INTRUSIVE ROCKSa 
lOa Ultramafic rocks 
lOb Mafic rocks 
lOc Talc schist

Intrusive Contact

METASEDIMENTS
CARBONATE METASEDIMENTSa . b

9a Carbonate-rich sediments, unsubdivided 
9b Recrystallized limestone V^. ,,. ; ^ 
9c Recrystallized dolostone "' 
9d Recrystallized ankeritic and sideritic 

limestones and dolostones

SILICEOUS METASEDIMENT Sa * b
8 Siliceous sediment, chert ' ,' ; .

FERRUGINOUS METASEDIMENTS11
7a Banded quartz-magnetite iron formation
7b Lean banded quartz-magnetite iron formation
7c Pyrite-bearing sediments
7d Pyrrhotite-bearing sediments

ARGILLACEOUS CLASTIC METASEDIMENTS3 , 0
6a Argillaceous sediments, unsubdivided
6b Black shale
6c Massive argillite, siltstone
6d Graded siltstone-shale
6e Andalusite schist
6f Biotite schist

ARENACEOUS CLASTIC METASEDIMENTS3 , b
5a Arenaceous sediments, unsubdivided 
5b Massive or thickly bedded arenite or wacke 
5c Well-bedded (includes crossbedded) arenite 
3d Lithic subarkose; subarkose 
5e Lithic subarkose wacke, subarkosic wacke 
5f Quartz arenite : 
5g Graded arenite-argillite

l;.. , 5h Quartz, feldspar, JT muscovite, JT biotite, 
t garnet schist

CONGLOMERATIC CLASTIC METASEDIMENTS3 * b
4a Conglomeratic sediments, unsubdivided
4b Polymictic boulder orthoconglomerate, - ';

arenaceous matrix . ,j 
4c Polymictic boulder orthoconglomerate,

argillaceous matrix
4d Polymictic cobble and pebble ortho 

conglomerate , arenaceous matrix ""'^ - 
4e Polymictic cobble and pebble para-. , - 

conglomerate, arenaceous matrix

METAVOLCANICS -' ' ^ 
FELSIC METAVOLCANICS8 ' b

3a Felsic volcanics, unsubdivided
3b Felsic tuff
3c Felsic lapilli-tuff
3d Felsic tuff-breccia
3e Quartz-feldspar "t muscovite t biotite schist

INTERMEDIATE METAVOLCANICSa * b
2a Intermediate volcanics, unsubdivided 
2b Intermediate tuff 
2c Intermediate lapilli-tuff 
2d Intermediate tuff-breccia 
2e Feldspar-hornblende l biotite t garnet 

  quartz schist

MAFIC METAVOLCANICS8 * b
la Mafic volcanics, unsubdivided
Ib Pillowed mafic volcanics
le Amygdaloidal mafic volcanics
Id Porphyritic mafic volcanics
le Medium- to coarse-grained mafic volcanics
If Variolitic mafic volcanics
lg Mafic tuff, mafic lapilli-tuff
Ih Feldspar-hornblende . garnet schist
Ij Calcareous mafic volcanics

a. The prefix 'meta' is applicable to all rock types within
these subdivisions, 

b. No age relationships are inferred between any of these
rock units.

G - Used as prefix on geophysically interpreted units.
M - Mylonite.
T - Tourmaline-bearing pegmatite.

GEOLOGICAL AND MINING SYMBOLS 

Glacial striae. 

Small bedrock outcrop. 

Area of bedrock outcrop. 

Bedding, top unknown; (inclined, vertical).

 r/x
05-89"

DM x 
O ff

Bedding, top (arrow) from grain gradation; (inclined, 
vertical, overturned).

Complex drag fold.

Lava flow; top in direction of arrow.

Schistosity; (horizontal, inclined, vertical).

Gneissosity, (horizontal, inclined, vertical).

Foliation, (horizontal, inclined, vertical).

Lineation with plunge.

Geological boundary, observed.

Geological boundary, position interpreted.

Fault; (observed, assumed). Spot indicates down throw 
side, arrows indicate horizontal movement.

Lineament.

Jointing; (horizontal, inclined, vertical).

Drag folds with plunge. ,

Anticline, syncline, with plunge.

Drill hole; (vertical, inclined).

METAL AND MINERAL REFERENCE

Ag ... 
As
Au ... 
Cr .., 
Cu ..,

Silver
Arsenic
Gold
Chromium
Copper

Fe
Ni 
Pt 
S

Zn

Iron 
Nickel 
Lead 
Sulphide 
mineralization 
Zinc

 LIST OF PROPERTIES

1. T.J. Day, J.H. Low, M.C. Gardener Estate, and J,W. McBean
2. Dicklnson Mines Limited
3. Keevil Mining Group Limited Q.97Q]
4. Noranda Exploration Company Limited
5. Prospectors Airways Company Limited Q-937]
6. Silver Spirit Mines Limited [1964]
7. Spirit Lake Mines Limited
8. Upper Canada Mines Limited Q961]

.._ Date in square brackets Is date of last major work,

SOURCES OF INFORMATION

Geology by J. Wood and assistants, 1971.
Base map derived from maps of the Forest Resources Inventory,
Ontario Department of Lands and Forests, with additional
information by J. Wood. 

ODM-GSC Aeromagnetic Maps Nos. 877G - Hewitt Lake, 878C -
North Spirit Lake, 867G - Margot Lake, 868G - Whiteloon Lake. 

Magnetic declination approximately 4 D E.

Issued 1972.

Parts of this publication may be quoted if credit is given to the 
Ontario Division of Mines. It is recommended that reference to 
this map be made in the following form:

Wood, J. 
1972: North Spirit Lake Area '(Eastern Part), District of 

Kenora, Patricia Portion; Ontario Div. Mines, Prelim. 
Map P.760, Geol. Ser., scale l inch to ^ mile. 
Geological compilation 19-71.


