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ABSTRACT

This report describes the geology and mineral deposits of the Bruce Lake area, 
located 30 miles south of Red Lake and centred around The Griffith Mine. A geo 
logical Map 2195 on the scale of l inch to J/a mile accompanies the report.

O.D.M. 6262 93*

Figure l—Key map showing location of Bruce 
Lake area. Scale l inch to 50 miles.

The area straddles a sequence of interbedded metagreywackes and metavolcanics 
in the north, and metagreywacke and iron formation in the south. No marked litho- 
logical, structural, or metamorphic boundary divides these units. The rocks have 
been invaded by granitic rocks of at least three ages and by mafic intrusions. Details 
of the intrusive history were not unravelled but two orogenies are suggested. Pleisto 
cene deposits, including lake clays and morainal deposits, mantle most of the area.

The iron formation provides an economic source of iron ore. Folding of the for 
mation has produced two deposits of a size sufficient to be amenable to open pit 
operations. One is currently being mined.
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Geology 

of the

Bruce Lake Area 

District of Kenora

By 

R. Shklanka1

INTRODUCTION

The Bruce Lake area, District of Kenora (Patricia Portion), is located approxi 
mately 30 miles south of Red Lake. The area comprises 94 square miles bounded by 
longtitudes 93 0 15'W and 93 0 30'W and latitudes 50 0 45'N and 50 0 52'N.

The area is centred around The Griffith Mine, an iron ore producer of The Steel 
Company of Canada Limited, which came into production in 1968.

The survey for this report was undertaken during two months of the summer of 
1966. Traverses, by pace-and-compass, were run at approximately j4-mile intervals. 
Topographic control was from air photographs, on the scale of l inch to l mile, 
provided by the Silviculture Section, Ontario Department of Lands and Forests. 
The base map was prepared from sheets of the Forest Resources Inventory of the 
Ontario Department of Lands and Forests. Considerable modifications were made 
from surveyed company claim maps, ground checks, and from more recent (1966) 
air photographs prepared by Lockwood Survey Corporation, on the scale of l inch 
to 1500 feet, for part of the area.

Acknowledgments

The author acknowledges the co-operation received from The Steel Company of 
Canada Limited, Pickands Mather and Company, and Calmor Iron Bay Mines 
Limited, and also their assistance in providing surveyed claim maps, drill logs, and 
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Previous Geological Work

D. B. Dowling (1894) made the first reconnaissance map of the area. A more 
detailed survey of shoreline exposures was done in 1922 by E. L. Bruce (1924). 
Until the present survey, no further regional mapping had been undertaken. A pre 
liminary map of the Bruce Lake area (P.379) was published by the Ontario Depart 
ment of Mines in 1966.

1Geologist, Ontario Department of Mines, Toronto. Manuscript received by the Director, 
Geological Branch, May 15, 1969.



Bruce Lake Area

Topography

The central and southern parts of the area are a relatively flat, low-lying plain 
which differs only slightly in elevation from lake level. In the north, the surface 
elevation is markedly higher. Here, morainal and bedrock ridges and stream dissec 
tion of the elevated area produced a more varied topography with local areas of 
relief in excess of 100 feet.

Table l TABLE OF LITHOLOGIC UNITS

CENOZOIC

RECENT
Fluvial and lacustrine deposits, reworked till, swamp deposits.

PLEISTOCENE

Clay, sand, gravel, boulder deposits.

Unconformity 

Precambrian

FELSIC AND INTERMEDIATE INTRUSIVE ROCKS

Muscovite-biotite granodiorite.

Intrusive Contact 

Hornblende-biotite quartz diorite, hornblende-biotite diorite.

Intrusive Contact 

Biotite granodiorite.

Relations Uncertain

MAFIC AND INTERMEDIATE INTRUSIVE ROCKS1

Metagabbro, hornblendite, feldspar porphyry, lamprophyre. 

Intrusive Contact

METASEDIMENTS*

Greywacke, arkosic grit, pebbly greywacke. 
Iron formation.

METAVOLCANICS*

Fine-grained tuff, coarse-grained tuff, rhyodacite, agglomerate, mafic metavolcanics.
NOTES:

1. May be of more than one age.
2. Rocks interbedded in part; sequence does not imply age.

GENERAL GEOLOGY

In the northern part of the area, there are interbedded sediments and volcanics; 
in the southern part, sediments with iron formation occur. The nature of the contact
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could not be determined, but no marked lithologic or metamorphic boundary is 
present, although faulting is prevalent in proximity to part of the contact.

The sediments and volcanics were intruded by felsic and mafic dikes, stocks, and 
batholiths. A complex intrusive sequence is suggested from the relationships ob 
served. At least three ages of granitic rocks are indicated and more than one age of 
mafic intrusions are present.

Mantling most of the area are Pleistocene varved clay deposits, which are 
younger than the terminal moraine that crosses the northwestern part of the area. 
Local sand and gravel deposits occur in the area.

A complex deformational history affected the rocks which corresponded in part 
to at least two periods of dynamothermal metamorphism and later local dynamic 
metamorphism. Mineral assemblages are compatible with the staurolite-almandine 
subfacies of the almandine-amphibolite facies of metamorphism (Winkler 1967) 
except for local retrograde effects.

METAVOLCANICS

Metavolcanics are confined to the northern and northwestern parts of the area. 
Although well exposed in a few limited areas, outcrops are too few and scattered to 
establish any sequence. One extensive unit of volcanics with some interbedded sedi 
ments underlies most of the area northeast of East Lake. This unit is conformably 
bordered by metasediments to the west and has lithological similarities to the vol 
canics immediately south of East Lake. Its relationship to the volcanics near the 
north shore of Pakwash Lake is not known.

The volcanics are all water-lain pyroclastics with the possible exception of some 
rhyodacite and mafic volcanics. The pyroclastics are dominantly fine-grained tuff, 
with some rhyodacite and coarse-grained tuff, and, rarely, agglomerate. In mapping, 
these were the main varieties differentiated. However all gradations between these 
types and metasediments, with which they are interbedded, are present even in 
individual outcrops.

The fine-grained dacitic tuff is medium grey to greenish grey and is light grey 
where weathered. Quartz and sodic plagioclase predominate; biotite is the most 
common mafic mineral, but muscovite, amphibole or secondary chlorite, and epidote 
or carbonate may be present; sphene, magnetite, apatite, pyrite, and tourmaline may 
occur in minor amounts. Grain size is mostly about 0.05 mm with primary grain 
outlines obliterated through recrystallization.

In the vicinity of the East Lake Fault, the rocks are commonly sheared or phyl- 
lonitized. The rocks are well bedded and are interlayered with and gradational into 
biotite-bearing or hornblende-bearing metagreywackes. The biotite-bearing meta- 
greywacke forms slightly darker beds or lamellae, especially on weathered surface, 
and may be slightly coarser in grain. The hornblende-bearing metagreywacke may 
alternate with tuff beds or the two may be mixed together. The latter variety includes 
a uniform, dark green rock closely resembling "greenstone" megascopically, but 
microscopically it was observed either to have abundant quartz distributed through 
out or more commonly concentrated in layers.

On three small islands, near the north shore of Pakwash Lake and the western 
boundary of the area, a rock type probably related to the mixed metagreywacke and 
tuff variety is present. Here, a dull medium grey, feldspar-rich rock is irregularly



Bruce Lake Area

ribbed by aggregates or veins of amphibole. Quartz-rich lenticles, mostly about 1-inch 
long, occur throughout the rock and are commonly mantled by amphibole. Locally, 
the feldspar-rich matrix grades into quartz-feldspar; in other outcrops, the matrix 
may be peppered by amphibole in amounts up to 50 percent of the rock giving the 
rock a mottled appearance. Shearing has destroyed most primary features, although 
locally, bedding and graded bedding could be determined. The characteristics noted 
suggest a feldspar-rich tuff in part admixed with calcareous and quartzo-feldspathic 
sediments and with secondary remobilization to account for the amphibole veins.

Rhyodacite is a minor rock type which occurs as beds interlayered with dom- 
inantly dacitic tuff or in metagabbro west of the Ten Mile Creek in the northeastern 
part of the area. In the latter occurrence, although layering was observed, bedding 
was not substantiated. The rhyodacite is light grey and contains quartz, sodic plagio 
clase, and muscovite as the main constituents. Epidote, biotite, or chlorite may be 
present.

Coarse-grained dacitic tuff is a minor but distinctive rock in the area. It occurs 
north and south of East Lake, at the northern end of Bruce Lake and in the north- 
central part of the area. The rock is composed mainly of sodic plagioclase crystal 
fragments, up to 4 mm in diameter embedded in a fine-grained (approximately 0.05 
mm in grain size) matrix consisting mainly of biotite, quartz, and sodic plagioclase. 
Muscovite occurs locally. Minor accessory minerals include pyrite, apatite, sphene, 
zircon, and magnetite; secondary chlorite, carbonate, or epidote were noted. On 
casual inspection, these rocks resemble granitic intrusions. However in detail they 
are bedded and interlayered with other tuff varieties or sediments. Individual beds 
range from a few inches to several tens of feet in thickness. Some beds are graded.

Agglomerate was observed only on the west shore of East Lake. Here, dacitic 
volcanic fragments, up to 10 inches long comprise approximately 10 percent of the 
surface area. They are embedded in a sheared and chloritized metasedimentary 
matrix.

Mafic metavolcanics occur in two scattered outcrops near the northwestern border 
of the area. These rocks are dark green, fine-grained, amphibolide, and foliated but 
lack recognizable primary structures.

IRON FORMATION

Iron formation occurs discontinuously along the northwestern, western, and 
southwestern margins of the Bruce Lake Pluton, where it is interbedded with metase- 
diments and intruded by the pluton. Except for a few inclusions observed in the 
pluton, the only exposures are confined to the west shore of Bruce Lake, where two 
economic deposits (the North and South Deposits), are located. In addition, a 
discontinuous narrow band of magnetite-quartz iron formation, a few inches in 
width, was observed interbedded with felsic tuff approximately 34 of a mile north of 
the west end of East Lake.

The iron formation in the vicinity of Bruce Lake is described in detail in the 
section on Economic Geology. Only a brief summary is given here for continuity.

The iron formation consists mainly of magnetite-quartz (chert) interlayered with 
recrystallized chert (quartz) or jasper (quartz, hematite), and locally magnetite-rich 
biotite schist. Hematite occurs locally with magnetite. Interbedded metasediments 
are prominent in part of the section: fine-grained greywacke predominates; semi-
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calcareous greywackes (amphibole-rich) occur throughout the section but not in 
appreciable amounts; locally the greywackes give way to coarser-grained arkosic grit 
and, rarely, to pebbly greywacke. Quartz and feldspar are the main minerals in the 
sediments accompanied by various proportions of biotite, blue-green amphibole, 
actinolitic amphibole, garnet, or andalusite. Minor accessory minerals include apatite, 
sphene, pyrite, and magnetite.

The iron formation is complexly folded into anticlines and synclines with numer 
ous minor folds developed within the larger structures. The fold pattern is systematic 
with a regular development of axial planes and angles of plunge. This indicates a 
superimposed tectonic origin for the folds rather than penecontemporaneous folding, 
even though most of the folding appears to be intraformational in nature (i.e., many 
folds do not involve the enclosing rocks). The presence of micas and amphibole in 
crestal regions of some folds, parallel to the axial planes, further substantiates this 
interpretation and also indicates that metamorphism accompanied folding.

Numerous feldspar porphyry, lamprophyre, and gabbroic dikes invaded the iron 
formation. The feldspar porphyry dikes predate the lamprophyre and gabbroic dikes, 
which seem to be gradational with one another. Some dikes are composite, indicating 
multiple intrusion. The dikes all postdate folding in that they follow fractures that 
cut across fold structures in numerous exposures. However the dikes are metamor 
phosed with a definite foliation developed, indicating a second period of metamor 
phism. Probably related to this event but post-deformational, is the presence of 
blue-green amphibole porphyroblasts, up to 6 inches in length, in semi-calcareous 
metasediments with the porphyroblasts superimposed upon and transecting the 
second foliation. Minor carbonate-chlorite clots were observed in this unit, as were 
quartz veins and, rarely, quartz-feldspar veinlets. Some shearing accompanied by 
cataclasis was developed locally. These features indicate late metasomatism resulting 
in retrograde effects for the carbonate-chlorite clots. The quartz-feldspar veins post 
date dike intrusion, whereas the quartz veins may be of more than one age, as some 
had boudinage structures developed and others cut across folds. Cataclastic features 
indicate some late deformation.

METASEDIMENTS

Metagreywacke is the main metasedimentary rock type in the area. It occurs in 
the central part of the area, in the north where it may also be found interbedded 
with water-lain tuffs, and in the south where it is part of the granitic-metasedimentary 
complex. The rocks are light- to dark-grey and fine- to medium-grained. They range 
from poorly foliated to schistose, depending on their mafic contact. Most are well 
bedded, although graded bedding is rarely preserved. In proximity to granitic 
intrusions, these rocks may be coarser grained with bedding obliterated through 
recrystallization.

The metagreywackes have been classed into three types for mapping purposes, 
although all gradations occur and one type may be interbedded with another. The 
types noted are biotite-bearing, staurolite-bearing, and amphibole-bearing varieties.

Biotite-bearing greywacke is the most prevalent variety. The rocks are composed 
mainly of quartz and plagioclase (oligoclase-andesine). Biotite may form up to 20 
percent of the rock volume, but is usually about 10 percent. Muscovite, garnet, and 
microcline occur locally.
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Staurolite-bearing greywacke contains staurolite as a characteristic mineral and 
is usually confined to individual beds or portions thereof or interbedded with the 
biotite-bearing greywacke. Staurolite may form up to 25 percent of the rock volume. 
It is associated with muscovite and biotite, but with quartz and feldspar forming 
the bulk of the rock. The presence of staurolite is readily indentifiable by its usual 
porphyroblastic habit which stands out in relief on weathered surfaces.

Hornblende-bearing greywacke is a minor rock type which occurs throughout 
the area usually interbedded with biotite-bearing greywacke and also with iron for 
mation or volcanic tuff. Amphibole, biotite, quartz, and feldspar (andesine) are the 
dominant minerals. Garnet occurs locally. Bedding is usually well developed. Locally, 
these rocks grade laterally or vertically into biotite-bearing greywacke with the 
gradual exclusion of amphibole.

In the metagreywackes, minor accessory minerals are sphene, apatite, zircon, 
tourmaline, magnetite, and pyrite. Secondary minerals, chlorite, sericite, or epidote, 
may be present. As recrystallization has destroyed original textures in most of the 
greywackes but relict outlines are still preserved in the coarser grained grits, it can 
be inferred that these rocks were dominantly fine-grained greywackes. The develop 
ment of staurolite or amphibole in some of these rocks denotes more aluminous or 
calcareous varieties. In most of the rocks, one dominant schistosity is developed, 
which usually corresponds to the bedding direction; locally, a second schistosity was 
noted. Muscovite, andalusite, and amphibole, occur as porphyroblasts postdating the 
schistosity. Especially in the vicinity of shear zones, phyllonitization or cataclastic 
features may be present.

Arkosic grits, resembling the biotite-bearing greywackes in mineralogy except 
for a lower mafic content but of fine- to medium-grain size, are confined to the iron 
formation. Pebbly greywacke, containing subrounded volcanic and granitic fragments 
in a greywacke matrix, was observed in the iron formation on the small peninsula 
at the north end of the North Deposit.

MAFIC TO INTERMEDIATE INTRUSIVE ROCKS

The mafic intrusions in the area are metagabbro, hornblendite, and mafic to inter 
mediate dikes.

Metagabbro is inferred to underlie most of the northeastern corner of the area 
on the basis of scattered outcrops which correspond to an anomalous area of fairly 
uniform magnetic susceptibility outlined on Aeromagnetic Map 861G (O.D.M.  
G.S.C. 1960). In addition, some gabbroic dikes are scattered throughout the north- 
central part of the area.

The gabbro is dark grey to black and medium-grained with local coarse- and 
fine-grained facies. Mineralogically, blue-green amphibole predominates; plagioclase 
is a subordinate constituent; and pyrrhotite, pyrite, and quartz may be present in 
minor amounts. Secondary epidote and sericite were noted, but are not abundant.

Hornblendite is exposed on the north shore of Pakwash Lake where it is in 
intrusive contact with metasediments to the northwest. It resembles the gabbro 
except for its coarse-grain size and paucity of plagioclase.

Dikes of mafic and intermediate composition (not shown on map) are concen 
trated along the west shore of Bruce Lake in the iron formation, the greywacke,
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Photo l—Post-folding, crosscutting, gabbroic dikes in 
formation.

and the Bruce Lake Pluton; they also occur throughout the north-central part of the 
area, in metasediments and volcanic tuffs. Three distinct types are recognized but 
some gradational varieties observed suggest that all variations among these three 
may occur.

1) Feldspar porphyry: These are medium grey, commonly with a greenish cast, 
fine-grained rocks which exhibit relict phenocrysts of plagioclase up to l cm in 
diameter. The phenocrysts may be sparsely distributed or form up to 30 percent of 
the rock volume, and the larger ones have been recrystallized to finer grained 
aggregates. The matrix consists mainly of blue-green amphibole and plagioclase; 
quartz or microcline may be present; epidote, chlorite, and sericite occur as secondary 
alteration products of plagioclase or amphibole; trace amounts of sphene are common,

2) Lamprophyre: These rocks are dark grey and fine-grained, with distinct fine- 
or medium-grained biotite porphyroblasts. Biotite is the dominant mafic mineral, 
occurring as porphyroblasts and in the groundmass. Blue-green amphibole is present 
in some dikes, as part of the groundmass or as porphyroblastic aggregates with
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biotite. Quartz, accessory zircon, or secondary epidote and chlorite were noted.
3) Gabbro: These are fine- to medium-grained, medium- to dark-grey rocks 

composed of plagioclase and equal amounts of biotite and hornblende. Quartz may 
be present in minor amounts; sphene, magnetite, and zircon are common accessory 
minerals; and epidote occurs locally as a minor or major constituent. Individual 
dikes range from a few inches to several tens of feet in width, but most are about 
l foot to 2 feet wide. All dikes are metamorphosed, with metamorphic grade similar 
to that of the intruded rocks. Some dikes are composite, indicating multiple injection, 
but most are simple.

The mafic and intermediate intrusions invaded the metasediments and metavol- 
canics, but their relationships to one another and to the felsic to intermediate 
intrusions are not clear. All the mafic intrusions are metamorphosed. However more 
than one period of metamorphism is indicated for the area. Two distinct schistosities 
were observed in some lamprophyres, but most dikes have only one. In the iron 
formation, lamprophyre and gabbroic dikes intrude feldspar porphyry dikes and all 
postdate the folding and earlier metamorphism of the host rocks. South of the South 
Deposit, a lamprophyre dike has intruded a gabbroic dike. On the peninsula at the 
north mouth of Iron Bay, a gabbroic dike occurs in hornblende-biotite quartz diorite. 
This dike was not observed to have chilled margins, but it cuts a mafic inclusion as 
well and as such would seem to postdate the quartz diorite. The main gabbroic 
bodies were not observed in contact with the granitic rocks. The development of 
hornblendite near the contact of the Pakwash Lake Pluton suggests an earlier age 
for the hornblendite.

FELSIC TO INTERMEDIATE INTRUSIVE ROCKS

BIOTITE GRANODIORITE

Biotite granodiorite is confined mainly to the southeastern part of the area, where 
it forms a distinct pluton. In addition, a few scattered occurrences were observed 
north of East Lake.

The granodiorite is light- to medium-grey, foliated, and fine- to medium-grained. 
Locally, pegmatitic facies or layering is developed. Quartz and plagioclase (oligo- 
clase-andesine) are the predominant minerals. Microcline, where present, is usually 
in amounts of less than 5 percent of the rock volume. Biotite is characteristic of 
these rocks, but in some areas it is accompanied by muscovite. Magnetite and zircon 
are the common accessory minerals.

In the southeastern part of the area, the granodiorite contains numerous metase- 
dimentary inclusions in the majority of the outcrops. Most of the inclusions are 
biotitic, but some are hornblendic. They commonly occur as conformable rafts 
elongated in the foliation direction. Locally, the inclusions form rounded or angular 
blocks, some of which are rotated. Most of the inclusions have sharp contacts with 
the granodiorite; others may be gradational, indicating various degrees of assimila 
tion. Crosscutting dikes and veins of muscovite-biotite granodiorite are abundant 
locally, especially in the northwestern parts of the pluton.

A few scattered outcrops of biotite granodiorite were mapped north of East Lake. 
In addition, numerous aplite and alaskite dikes, usually less than l-foot wide, invaded 
the interbedded felsic volcanic rocks and sedimentary rocks in this part of the area
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The biotite granodiorite in the southeastern part of the area clearly predates the 
muscovite-biotite granodiorite, on the basis of crosscutting relationships. Biotite 
granodiorite in the northern part of the area is provisionally considered to be of 
similar age as that in the southeastern part of the area, on the basis of lithological 
similarities. However the probably related alaskite and aplite dikes in the northern 
part of the area crosscut folds in the host rock. This is in contrast to the general 
conformable nature of the biotite granodiorite in the southeastern part of the area.

HORNBLENDE-BIOTITE QUARTZ DIORITE, HORNBLENDE-BIOTITE DIORITE

In the map-area, quartz diorite with dioritic facies forms two plutons, referred 
to as the Bruce Lake Pluton and the Pakwash Lake Pluton. In addition, quartz 
diorite occurs in the northeastern corner of the area.

Bruce Lake Pluton

The western margin of a granitic batholith underlies the upper part of Bruce 
Lake. On the basis of available geophysical and geological information (see Davies 
and Pryslak 1967; O.D.M. G.S.C. 1965) this batholith extends east-northeast 
for approximately 35 miles and is about 4 miles wide. Exposures in the area are 
confined mainly to scattered outcrops on islands and along the shoreline of the upper 
part of Bruce Lake.

The rocks are medium-grained, light- to medium-grey and mainly massive. 
Locally, a weak foliation is present and in one area a swirled layering was noted. A 
porphyritic facies, with medium- to coarse-grained plagioclase phenocrysts, occurs in 
places. The rocks are composed mainly of plagioclase (oligoclase-andesine); micro 
cline or perthite forms up to 25 percent of the volume, but is erratic in development; 
quartz forms from 5 to 18 percent of these rocks by volume; hornblende and biotite 
make up about 15 percent of the rock volume; sphene, apatite, and zircon are minor 
accessory minerals; and secondary epidote, sericite, or chlorite were noted but not 
in abundance. Myrmekite is common along plagioclase grain boundaries.

In the map-area, the pluton intrudes metagreywacke and iron formation. Contacts 
observed are sharp. However, in one locality, slight feldspathization extends into the 
host rock and a few quartz veins are present. On the peninsula at the north end of 
Iron Bay, a contact breccia occurs. Here, blocks of foliated greywacke are enclosed 
in a coarser grained recrystallized greywacke. The blocks are rotated so that the relict 
foliation therein is not consistent in direction from one block to another or with the 
foliation in the matrix. The relationships here are interpreted as indicative of granitic 
emplacement into an originally metamorphosed terrane.

Inclusions in the Bruce Lake Pluton are not abundant. Scattered greywacke and 
iron formation inclusions were noted. Locally, hornblende-rich clots are present.

Pakwash Lake Pluton

The Pakwash Lake Pluton is an elliptical body that underlies the northern part of 
Pakwash Lake. It is at least 7 miles long and 3 miles wide. Elongation is north- 
northeast.
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The pluton is composed of rocks that range from quartz diorite to diorite, with 
the latter more prevalent in the northern part. Mineralogically, they resemble those 
of the Bruce Lake Pluton, but quartz, usually in the 5 to 10 percent range, is less 
abundant and mafic minerals, usually in the 10 to 25 percent range, are more abun 
dant. Myrmekite, present in both plutons, is more pronounced in the Pakwash Lake 
Pluton.

In the Pakwash Lake Pluton, the rocks commonly possess a marked mineral 
lineation defined mainly by the alignment of amphibole grains. Orientations range 
from gentle to moderate angles plunging to the north-northeast in the northern 
part of the pluton, to moderate to steep angles plunging to the southeast in the 
southern part. A primary foliation is rarely developed; in some places, a secondary 
foliation can be recognized.

Contacts of the pluton with the host rocks are usually sharp and generally con 
formable; some are marked by slight feldspathization or a narrow injection zone. 
Inclusions are not numerous in the pluton; amphibole-rich 'clots' are common.

Other Intrusions

One outcrop of hornblende-biotite quartz diorite occurs in the northeastern 
corner of the area. The quartz diorite is medium-grained, grey with a red cast, and 
composed of biotite, hornblende, microcline, and plagioclase. Minor amounts of 
accessory sphene and secondary epidote, chlorite, and sericite are the additional con 
stituents. The lack of rock exposure in the vicinity of the outcrop prevented de 
lineating the extent of this body. It is possible that it comprises more of the area 
that is indicated as metagabbro on the accompanying map.

Metamorphism and Age Relationships

The mineralogical similarities and spatial relationships suggest a common paren 
tage and contemporaneous age for the Bruce Lake and Pakwash Lake Plutons, 
although the bodies differ somewhat in composition and structure. Muscovite-biotite 
granodiorite dikes intruded the Pakwash Lake Pluton in the southwestern part of 
the area, thereby indicating a younger age for the granodiorite. No contact relation 
ship with the biotite granodiorite was observed.

The presence of later granitic intrusion in the area suggests that a later period 
of related metamorphism may have affected the plutons. The effects of such a meta 
morphism are not marked and, in fact, the overall massive and fresh appearance of 
the rocks in the pluton would suggest the contrary. However a poor secondary 
foliation developed locally probably can be related to such metamorphism. Additional 
features observed microscopically include granulation with recrystallization of mineral 
grain boundaries, patchy saussuritization of plagioclase, and poor development of 
twinning in plagioclase in some specimens but a pronounced development in others. 
These may be effects related to this later metamorphism.
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Photo 2—Muscovite-biotite granodiorite with poor secondary foliation (parallel hammer) and well- 
developed primary layering.

MUSCOVITE-BIOTITE GRANODIORITE

Muscovite-biotite granodiorite underlies the southwestern and south-central parts 
of the area, either alone or as part of a sedimentary-granitic complex. The rocks are 
heterogeneous in grain size, ranging from medium- to coarse-grain, with local fine 
grained facies. Because of the presence of coarse-grained facies, the term pegmatitic 
granodiorite would be more appropriate for most exposures. The usual mineral 
assemblage is muscovite, biotite, quartz, oligoclase, and microcline. Garnet occurs in 
some rocks. Minor accessory minerals are apatite, tourmaline, and zircon. Tourmaline 
is most abundant in the pegmatitic varieties and, in addition, is common in narrow 
crosscutting veinlets. Myrmekite is common. Most rocks are foliated and some 
exposures have a well-developed primary layering.

In the sedimentary-granitic complex, granodiorite may either predominate with 
the sediments occurring as concordant lenticular rafts or be a subordinate constituent 
occurring in a lit-par-lit fashion in the sediments. Rotated inclusions are rare.

Associated with the granodiorite are dikes of aplite and pegmatite. The aplites 
are mainly a few inches wide but pegmatite dikes may attain 10 feet or more. The 
aplite dikes are fine-grained, leucocratic quartz-feldspar rocks. The pegmatite dikes 
are of variable composition and grain size and may have sharp or gradational con 
tacts. Quartz, plagioclase, microcline, muscovite, and biotite are commonly present, 
but have a distinctly zonal distribution in some dikes.

The muscovite-biotite granodiorite has intruded the biotite granodiorite in many 
places, and dikes intruded the Pakwash Lake Pluton. As such these rocks are the
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latest granitic intrusions in the area. Post-granodiorite deformation affected the area 
as these rocks are sheared in proximity to the east-trending lineament in the southern 
part of Bruce Lake.

INTRUSIVE SEQUENCE

Observed intrusive relationships between the biotite granodiorite, hornblende- 
biotite quartz diorite and hornblende-biotite diorite, and the muscovite-biotite grano 
diorite indicate that the muscovite-biotite granodiorite is the youngest of the three 
intrusive types. Definite age relationships of the biotite granodiorite with respect to 
the quartz diorite were not observed. However the biotite granodiorite is assigned 
an earlier age on the basis that the contact effects adjacent to the Bruce Lake 
Pluton favour emplacement into a metamorphosed terrane. It seems more likely, 
therefore, that biotite granodiorite emplacement could be equated with the earlier 
metamorphism.

The nature of the intrusions would imply syntectonic catazonal emplacement for 
the biotite granodiorite and the muscovite-biotite granodiorite, whereas the quartz 
diorite and diorite intrusions have characteristics of mesozonal intrusions.

PLEISTOCENE DEPOSITS

Pleistocene deposits mantle most of the area except for scattered rock outcrop. 
However good exposures are few. The deposits include clay, sand, gravel, and 
boulders. Their distribution and character are briefly described below.

SAND AND GRAVEL

Sand and gravel occur in several forms. The most prominent occurrence is an 
interrupted morainal ridge, the Hartman moraine, which trends northeast across 
the northwestern part of the area. Here, poorly stratified boulder till, containing 
lenses of stratified sand and gravel, comprises the bulk of the ridge. Overlying the 
till is a well-bedded unit of alternating beds of sand, silt, gravel, and clay.

Lenses of sand and gravel occur in lacustrine clays, especially in the central and 
southern parts of the area. The lenses are irregular or elongated and are up to YZ 
mile in width. They generally have a north strike west of Bruce Lake and a domin- 
antly east strike to the east of Bruce Lake. The lenses are mainly well-bedded sand 
with a few silt and gravel layers. Gravel is abundant locally. Crossbedding is com 
mon; ripple marks were observed in one locality. The lenses pass laterally, quite 
abruptly, into clay. The origin of the lenses is uncertain, but they most probably 
represent outwash or crevasse fillings, deposited prior to the clays and are similar 
to features described by Winter (1967).

Sand with some gravel forms an extensive morainal apron marginal to the Hart 
man moraine in the northwestern part of the area. The deposits overlie the lake 
clays. Near Highway 105, the deposits are mainly north of the moraine; to the north 
east, as the topographic expression of the moraine gradually blends with the morainal 
apron, the deposits extend out to the south as well as to the north of the moraine.
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These deposits are interpreted as resulting from the reworking of the morainal 
deposits, after deposition of the lake clays, during a stage at which the glacial lake 
waters were sufficiently lowered to attack the morainal deposits.

CLAY AND SILT

Varved light- to dark-clays and associated silt cover most of the area. These 
deposits are well bedded and undisturbed. No detailed examination of the deposits 
was made. The clays represent lacustrine deposits of Glacial Lake Agassiz deposited 
in the Wabigoon basin northwest of the Hartman moraine, and in the Lac Seul 
basin south of the moraine.

BOULDERS

Boulders are scattered throughout the area, but seldom are they extensive. Most 
occur marginal to existing shorelines and are probably Recent deposits; others which 
occur with clay or sand are probably the result of ice-rafting or iceberg deposition; 
some occur with the sand and gravel deposits.

SEQUENCE OF EVENTS

Only a brief sketch of events is given here. For details on the regional setting 
the reader is referred to Elson (1967) and (Zoltai 1965; 1967).

During late Wisconsinan time, with the retreat of the ice lobe to the Hartman 
moraine, lake clays were deposited to the northwest of the moraine in the area 
within the Wabigoon basin. In addition, the terminal morainal deposits, giving 
rise to the Hartman moraine, were being deposited. At this time or during further 
ice recession to the east, sand and gravel lenses were formed either as crevasse fillings 
or as marginal outwash from the ice lobe. The lobe then retreated some distance to 
the east and readvanced to the Lac Seul moraine which trends north-northwest a 
few miles east of the map-area. With the retreat of the ice lobe from the Hartman 
moraine, clays were deposited in the Wabigoon basin as well as the Lac Seul basin 
(between the Hartman and Lac Seul moraines). At some time when the water 
level of Glacial Lake Agassiz was lower, lake action redistributed part of the Hart 
man morainal deposits into sandy aprons.

Five readings on glacial striae and chattermarks in the area have bearings between 
S70 0W and N95 0 W. All were taken from the southern part of the area and are in 
general agreement with the required ice movment as inferred from the known 
depositional features.

RECENT DEPOSITS

Reworking of Pleistocene deposits took place along a higher water level mark 
along the shorelines of Pakwash and Bruce Lakes. Resulting deposits contain a 
mixture of various amounts of clay, sand, gravel, and boulders. Locally, ice-rafting 
resulted in boulder accumulations along the older shoreline. Recent peat and swamp

13



Bruce Lake Area

O DM8271

Photo 3—Post-folding, metamorphosed mafic dike with late foliation (parallel pen).

deposits overlie much of the area particularly the southern part where the relief is 
low. Some fluvial and lacustrine deposits and local outwash adjacent to the Hartman 
moraine are the other Recent deposits in the area.

STRUCTURAL GEOLOGY

FOLIATION

Planar features recognized in the rocks in the area include primary bedding and 
flow layering and secondary schistosities and slip cleavages.

Bedding is recognizable in most of the sediments and pyroclastics. Locally, how 
ever, it has been obliterated through subsequent recrystallization. Flow layering is 
present in some granitic rocks, especially the muscovite-biotite granodiorite.

At least two secondary schistosities, corresponding to two metamorphisms, can 
be identified and possibly more are present. At least one predated the Bruce Lake 
Pluton and one is coincident with its emplacement.

Two types of slip cleavage were recognized, both of which are most pronounced 
in proximity to faults. An earlier one is coincident with phyllonitization; a later one 
is marked by cataclasis.
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LINEATION

Linear elements measured are mineral orientations, rodding, and axial lines of 
minor folds. These are all indicated on the accompanying Map 2195 (in pocket), 
except for readings taken on the iron formation. The latter are described in the 
section under the description of properties.

The lineations are too diverse and scattered to attempt a synthesis. Clearly more 
than one age and type are developed: for example, lineations in proximity to the 
East Lake Fault reflect late movement; lineations in the Pakwash Lake Pluton 
probably reflect the primary flowage direction; and axial line lineations, related to 
folding of the rocks, are probably coincident with more than one age of intrusion.

FOLDS

No major folds were identified in the map-area, although undoubtedly they are 
present. The attitudes of the tuffaceous rocks northeast of East Lake suggest an 
east-west fold in this area with a steeply south-dipping axial plane.

Folds in the iron formation are numerous and of economic significance. These are 
described under the section on description of properties.

FAULTS

Two east-trending lineaments, marked by evidence of movement in their prox 
imity, are regarded as faults. These are referred to as the East Lake and Bruce Lake 
Faults, and occur in the northern and southern parts of the area, respectively.

The East Lake Fault trends east through East Lake and bifurcates in the western 
part of the area. Exposures in the vicinity of this structure, at Snake Falls and East 
Lake, are markedly sheared, chloritized, and slightly carbonatized. Movement on this 
fault is not known but it is not likely to be a fundamental structure as no major 
differences in rock types and metamorphism characterize it.

The Bruce Lake Fault is identified by a persistent lineament recognizable on air 
photographs. In proximity to this lineament near Bruce Lake, the granitic rocks are 
sheared.

TECTONIC SYNTHESIS

The area straddles a regional contact of metavolcanics to the north and metase- 
diments to the south. However no sharp break between these two rock types occurs 
in the map-area, as sediments and volcanics are interbedded in the north, but vol 
canics are absent in the south. The relationships of the rocks imply a depositional 
basin in which sedimentation was taking place coincident with volcanism. The 
paucity of coarse volcanic debris suggests that the volcanic source was some distance 
removed from the area. The agglomerate and coarse-grained tuff may indicate a 
second more proximal source or a more explosive phase from the same more distant 
source.
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Photo 4—Quartz-feldspar dikelet in feldspar porphyry dike, in iron formation.

The area was subsequently repeatedly intruded, folded, faulted, and meta 
morphosed. Significant to the tectonic history are three relationships which were not 
definitely established: the age of the biotite granodiorite with respect to the meta- 
gabbro and hornblendite, the relationship of the metagabbro and hornblendite with 
respect to the mafic and intermediate dikes, and the age of the folding of the iron 
formation.

The sequence of events used on the map legend is based on the assumption that 
the mafic and intermediate dikes are contemporaneous with the gabbro and horn 
blendite intrusions and that these mafic rocks preceded emplacement of the biotite 
granodiorite. Should this be true, initial metamorphism and folding of the iron for 
mation would have to predate granitic and gabbroic intrusion, inasmuch as the mafic 
dikes clearly postdate folding.

Although the iron formation is intricately folded and is located adjacent to the 
Bruce Lake Pluton, it appears unlikely that this folding can be attributed to the 
pluton's emplacement. Rather it seems more likely that the emplacement of the 
pluton only modified a previously folded sequence into the gentle arcuate pattern 
which conforms to the intrusive contact. Supporting the latter interpretation are 
the following: the pluton was emplaced into a metamorphosed terrane; two periods 
of metamorphism (2 schistosities) followed mafic dike emplacement into an already 
metamorphosed and fractured iron formation; quartz-feldspar dikelets occur in the 
mafic dikes which may be related to the Pakwash Lake Pluton but could also be 
metasomatic features.
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The following sequence of events from oldest to youngest is given as being most 
consistent with the available evidence.

1. Catazonal burial, regional metamorphism, emplacement of the biotite grano 
diorite and intricate folding of the iron formation.

2. Emplacement of the mafic and intermediate intrusions in more than one pulse.
3. Emplacement of the Pakwash Lake and Bruce Lake Plutons, metamorphism 

and modification of the iron formation fold pattern, at a mesozonal level.
4. Metamorphism and emplacement of the muscovite-biotite granodiorite at a 

catazonal level.
5. Faulting with phyllonitization of the rocks.
6. Repeated faulting with cataclasis of the rocks.
No absolute age data is available for rocks in the area. The Isotopic Map of 

Canada (See R. K. Wanless et al. 1968) shows the area as on or near the boundary 
of the Cat Lake Belt to the north, for which Kenoran ages are dominant; the English 
River Gneiss Belt is shown to the south, for which Kenoran and younger (to 1700 
million years) ages have been obtained. As such, all intrusions in the area, except 
possibly the muscovite-biotite granodiorites, probably have been involved in the 
Kenoran orogeny. The muscovite-biotite granodiorites could conceivably be later, 
reflecting a superimposed orogeny in the area.

ECONOMIC GEOLOGY

INTRODUCTION

Iron ore pellets, obtained from iron formation, are being produced at The 
Griffith Mine. In addition, economic sources of sand and gravel have been and are 
being obtained from the area.

Because of the extensive overburden prospecting in the area has been confined 
mainly to rock outcrops along shorelines. Apart from the above-mentioned com 
modities, there is no record known to the writer that anything else of economic 
significance has been found in the area nor were any mineral occurrences of potential 
economic significance observed during the course of this survey. Minor amounts of 
pyrite, disseminated in layers over widths up to 2 feet, and a few scattered small 
quartz veins, apparently devoid of mineralization, were noted.

Prospecting in the area is hampered by the overburden. However a more 
thorough examination of exposed outcrops may offer some guide to possible mineral 
ization. Proximity of the volcanics in the northern part of the area to the Red Lake 
and Birch-Uchi areas suggests a possible correlation. As such, similar mineralization 
might be expected in this area. Faults, particularly in the northern part of the area, 
could be loci for gold mineralization. Base metals may be associated with the mafic 
intrusions or volcanics, although only water-lain tuffs were observed. Lithium or 
other rare metals may be associated with the tourmaline-bearing muscovite-biotite 
granodiorite. Water aquifers if required may be found in the buried sand and gravel 
ridges and morainal deposits. Additional sources of sand and gravel are also available.
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DESCRIPTION OF PROPERTIES1

Calmor Iron Bay Mines Limited (l)

The Griffith Mine 

LOCATION

The property includes 123 patented claims covering the northwestern part of 
Bruce Lake and adjacent ground to the west.

EXPLORATION AND DEVELOPMENT

Prior to 1922, Bruce (1924, p.ll) reported some drilling at the sites of the 
North and South Deposits in search of secondary enriched zones in the iron forma 
tion. From then until 1953, no work is known to have been undertaken. In 1953, 
L. Dempster, J. Dempster, and A. C. Mosher, working for a syndicate managed by 
Calmor Mines Limited, staked the present property. Prospecting, trenching, sampling, 
and dip needle work were carried out the same year. In 1954, Iron Bay Mines 
Limited was incorporated and the same year carried out geomagnetic and geological 
surveys and drilled 29 holes for a total footage of 13,062 feet. In 1955, concentra 
tion tests were run on drill core followed in 1959 by continuous pilot plant tests. 
In 1959 and 1960, bulk samples were tested for pelletizing qualities. In 1962, an 
option agreement with Taconite Lake Iron Company Limited was made and that 
company carried out concentration tests and drilled 10,126 feet in 1963 and 1964. 
In 1965, a 75-year lease was taken on the property by Taconite Lake Iron Company 
Limited and was subsequently assigned to The Steel Company of Canada Limited. 
The property was named The Griffith Mine with Pickands Mather and Company as 
the managing agents. An additional 10 holes were drilled in 1966 for a total of 9,517 
feet. In 1967, Iron Bay Mines Limited was changed to Calmor Iron Bay Mines 
Limited.

Plant construction began in the spring of 1966 with the first pellets shipped in 
March, 1968. In late 1967, the Canadian National Railway completed a spur line 
connecting the Mine with Amesdale to the south. Power was obtained from Ear 
Falls and a natural gas pipeline was installed from Vermilion Bay. The southern 
half of Bruce Lake was established as a tailings disposal reservoir by building an 
earth dike, 5,300 feet long, across the central narrows. A smaller overflow dike was 
constructed approximately 1.25 miles to the east-southeast. Of the two deposits, only 
the North Deposit is presently being mined. Mining is from open pit, with pit dimen 
sions designed to be approximately 6,000 feet long, 3,000 feet wide, and 1,000 feet 
deep. In order to do this, an earth dike, 6,550 feet long, is being built into the lake 
around the east side of the North Deposit. This will be followed by dredging of the 
lake clays and silts to expose the eastern part of the deposit.

*As at the end of 1966. 
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GEOLOGICAL SETTING

Bedrock exposure on the property is scarce. Pleistocene deposits mantle most of 
the western part of the area; Bruce Lake covers most of the east.

Metasedimentary rocks, mainly greywackes, are the dominant rock type. These 
are intruded in the east by the Bruce Lake Pluton, which is dominantly a quart2 
diorite. Interbedded with the metasediments and confined to the western margin of 
the pluton is iron formation. The iron formation occurs as discontinuous bodies, 
forming a crescent-shaped pattern which conforms to the contact of the Bruce Lake 
Pluton. Mafic to intermediate dikes intrude the sediments and iron formation, but 
are not abundant.

STRATIGRAPHY OF THE IRON FORMATION

Algoma-type oxide facies iron formation forms two main deposits and two 
isolated minor occurrences. The main deposits, referred to as the North Deposit 
and South Deposit, lie to the north and south of Iron Bay, respectively. To the 
northeast, the two small occurrences are inferred from geophysical data; the eastern 
most one was confirmed by drilling.

In 1966, details of the stratigraphy were not available due to scarcity of rock 
exposure and the extremely complex structure. Table 2, however, is believed to 
represent the main stratigraphic subdivisions in the iron formation with approximate 
thicknesses for each unit. The relative age of the units has been established on the 
basis of readings of graded bedding. Their description, following the table, begins 
with the oldest unit.

Table 1 j STRATIGRAPHIC SECTION, BRUCE LAKE IRON FORMATION

UNIT APPROX. THICKNESS

Metagreywacke-schists and gneisses 

conformable contact

Iron Formation
Upper Transitional Member 15 feet 
Upper Cherty Member 150 feet 
Lower Cherty-Greywacke Member 175 feet 
Lower Cherty Member 50 feet 
Lower Transitional Member 100 feet

conformable contact 

Metagreywacke-schists and gneisses

Lower Transitional Member: This member consists mainly of clastic metasediments 
with narrow, widely spaced layers of magnetite-quartz. The metasediments are 
dominantly fine-grained metagreywacke that grades into arkosic grits or, locally, into 
pebbly greywacke. Graded bedding is well developed in many of the grits. Most sedi 
mentary units are biotitic, but garnet, staurolite, or amphibole may be abundant in 
some beds. Iron is concentrated in the magnetite-quartz layers, but also is present
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Photo 5—Iron formation (dark) interbedded with greywacke, from Lower Transitional Member, South 
Deposit.

in some of the sedimentary rocks. With the termination of the magnetite-quartz 
layers, this unit passes into underlying metagreywackes.

Lower Cherty Member: This unit consists mainly1 of interbedded magnetite-quartz 
and quartz layers. A little hematite occurs in parts of the section either with mag 
netite or as fine disseminations in the quartz-rich layers. The latter occurrence 
represents recrystallized jasper and still retains a reddish coloration. Bedding is well 
developed with individual layers usually approximately Yz inch thick. A minor 
amount of greywacke occurs alternating with the iron-rich beds. Individual grey 
wacke sections seldom exceed YZ foot in thickness. The Lower Cherty Member 
resembles the Upper Cherty Member, but differs in that it is not as thick, has a 
lower iron content which is reflected in a dominantly lighter appearance, and is 
more hematitic.

Lower Cherty-Greywacke Member: This member is a heterogeneous unit that 
ranges from greywacke to magnetite-quartz, interlayered in various proportions. 
Parts of the member are ore and parts are waste. In a broad way, three subdivisions 
are present: an upper interbedded greywacke and magnetite-quartz section; a middle 
section of arkosic grit and greywacke with minor amounts of interlayered magnetite- 
quartz beds; a lower section similar to the upper section. A distinctive but minor 
constituent of this member is a magnetite-biotite schist which forms lenses that are 
especially prominent in the South Deposit. This schist, although high in magnetite, 
does not contain the cherty layers associated with most of the iron-bearing units.

Upper Cherty Member: The Upper Cherty Member forms the "main" ore- 
bearing unit. It consists of well-bedded, magnetite-quartz iron formation with only a
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very minor amount of interspersed biotite- or amphibole-rich schist layers. The 
magnetite-quartz layers are mostly less than l-inch thick and alternate with quartz- 
rich layers. Contacts between the two may be sharp or indistinct. Locally, lean chert 
layers may be a foot or more in thickness. Hematite occurs in part of the unit, mainly 
as a fine "dust" in the quartz-rich layers indicative of recrystallized jasper bands, 
and imparts a reddish cast to these layers. Less commonly, it occurs in the magnetite- 
rich layers. Magnetite grains range from 0.01 to 0.3 mm but are mostly about 0.15 
mm in diameter. The smaller grains are mainly in the quartz-rich layers and the 
larger in the magnetite-rich ones. Depending upon the magnetite content in the 
latter, the grains may be isolated in a granular quartz matrix with an average grain 
size of approximately 0.15 mm or the magnetite may form an interlocking network 
isolating the quartz grains.

Upper Transitional Member: Zones of greywacke, up to l foot thick interlayered 
with well-bedded magnetite-quartz (cherty) iron formation occur as sparsely spaced 
bands or may form up to 30 percent of the section. The unit grades upward in 
thin- to thick-bedded, fine- to medium-grained metagreywackes with the termination 
of the magnetite-quartz units.

STRUCTURE OF THE IRON FORMATION

The iron formation is complexly folded and may be faulted, although no faults 
were outlined. Several periods of deformation have affected these rocks and cor 
respond to at least two major periods of metamorphism.

Foliation

Distinct foliation in the rocks include bedding and two schistosities. In 
addition, a later superimposed slip cleavage was developed locally. The first 
schistosity is coincident with the first period of metamorphism and parallels the 
bedding, except along axial regions of folds where it is developed as an axial plane 
cleavage. The superimposed schistosity, coincident with a second period of meta 
morphism, is readily identifiable in the mafic dikes which postdate folding; in other 
areas, it cannot be readily differentiated from the earlier schistosity. The later slip 
cleavage was due to cataclastic deformation of the rocks and is related to localized 
zones of slip. It is not readily identified megascopically.

Folds

Folding has been the main structural feature in the formation of the ore deposits. 
Repetition of the units in folding has produced widths far in excess of true thick 
ness in the North and South Deposits, making these areas amenable to open pit 
operations.

The North Deposit is folded along northeast-trending axes into two synclines 
with a centre anticline. Axial traces, outlined on the accompanying map (in pocket), 
trend N30 0E. The limbs of the fold are steep with dominantly western dips. The
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Photo 6—Minor folds in Lower Cherty Member of iron formation; late crosscutting quartz vein.

axial plane dips 75 0 to 80 0 to the west. Readings from the deposit taken on 54 
lineations, which mainly represent axial lines of minor folds but include some mineral 
orientations, have a mean bearing of S38 0 W and an average angle of plunge of 34 0 
(Table 3). However distribution patterns indicate a gradual steepening in angle of 
plunge from approximately 23 0 at the north end of the deposit to 40 0 at the south 
end.

The South Deposit fundamentally outlines an open overturned syncline, with a 
steep west-dipping north limb and an east-southeast limb dipping moderately to the 
south. Thickening at the crest involves intraformation folding of the iron formation, 
the dominant structure being an overturned anticline, with a north-northeast-trending 
axial trace, located on the east limb near the axial region of the main fold. Readings 
on 62 lineations taken from axial lines of minor folds and mineral orientations con 
centrated near the core, have a mean of S27 0W for the bearing direction and 59 0 
for the angle of plunge (Table 3).

The similarity in plunge among the numerous minor folds and the development 
of mineral orientations at crestal portions of some folds parallel to the axial planes 
indicate that folding was tectonic and corresponded to the first period of metamor 
phism. Because much of the folding was intraformational in nature both on a minor 
and major scale, this must be related to rock competency rather than penecontempor-
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Photo 7—Intraformational folding of iron formation layers 
(below and above hammer) not affecting interbedded 
greywacke (under hammer). From Lower Cherty- 
Greywacke Member, South Deposit.

Table 3 PLUNGE OF MINOR FOLDS, BRUCE LAKE IRON DEPOSITS

NORTH DEPOSIT SOUTH DEPOSIT

Bearing direction
Angle of plunge

No. of readings

Range
(degrees)

S15W to S56W
23 to 50

Mean 
(degrees)

S38W
34

54

Range 
(degrees)

S8E to W16N
32 to 74

Mean 
(degrees)

S27W
59

62
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aneous deformation. Inasmuch as the iron formation has been folded more intensely 
than the enclosing sediments, lateral discontinuities of individual beds or members 
could be expected and this may account for the comparatively narrow band of iron 
formation separating the North and South Deposits. Some folds are due to flexural 
slip with minor displacements along slip surfaces parallel to the axial plane; others 
seem to be the result of simple flexure; some are probably a combination of the two. 
Most folds are tight or isoclinal in nature; some are open.

ECONOMIC FEATURES

By 1960, Iron Bay Mines Limited in its 6th Annual Report estimated that the 
property contained a minimum of 250,000,000 long tons of crude ore which could 
produce an estimated minimum of 100,000,000 long tons of concentrates. More 
recent figures on the reserves of the property are not available. However in 1968 
reserves for the North Deposit are quoted (Northern Miner 1968) as sufficient to 
produce 1.5 million tons of concentrate per year for 25 to 30 years.

Preliminary test work on bulk samples and drill core indicated little variation in 
the iron content for the North and South Deposits, with samples from the South 
Deposit grading 31.0 percent and from the North Deposit grading 29.3 percent 
(Iron Bay Mines Limited, 6th Annual Report). Complete analyses of crude ore 
given at that time are reproduced in Table 4.

Table 4 PARTIAL ANALYSES OF CRUDE ORE1

SOUTH DEPOSIT NORTH DEPOSIT

Total Fe 32.3 30.5
Soluble Fe 31.0 29.3
SiO2 45.62 47.81
AUOs 3.34 4.38
CaO 3.70 3.11
MgO 1.90 1.60
P 0.072 0.064
S 0.047 0.027
Mn 0.06 0.05
TiO2 0.15 0.13
Volatiles 0.55 0.47
Mi 0.001 0.002

Trom Iron Bay Mines Limited, 6th Annual Report.

The North Deposit has been estimated to contain approximately 29 percent Fe 
(Mamen 1968). This is distributed in the Lower Cherty Member, lower and upper 
parts of the Lower Cherty-Greywacke Member, and the Upper Cherty Member. 
The Upper Cherty Member weight recovery is about 42 percent iron; other ore- 
bearing units are lower, ranging between 20 and 35 percent iron.

Pellets produced grade 66.2^ Fe, A.5% Si02 and 0.01 ̂  P. Scheduled production 
is at the rate of 1.5 million tons of pellets per year. In 1968, 2,450,139 tons of ore 
were milled and 120,977 net tons were stockpiled.
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SYMBOLS

r

Glacial striae.

Small bedrock outcrop.

Area of bedrock outcrop.

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

Geological boundary, observed.

Geological boundary, position 
interpreted.

Drag folds with plunge. 

Anticline, syncline, with plunge. 

Magnetic attraction. 

Muskeg or swamp.

Motor road. Provincial highway 
number encircled where applicable.

Other road.

Trail, portage, winter road.

Building.

Surveyed line, approximate position 
only.
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