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ABSTRACT
This report describes the economic and general geology of the Eayrs Lake-Starnes Lake area, 

comprising about 400 square miles, in the District of Thunder Bay. The field-mapping was con 
ducted on a reconnaissance scale during the summers of 1965 and 1966.

Figure l—Key map showing location of 
map-area. Scale, 1 inch equals 
50 miles.

All the bedrock in the area is of Precambrian age. It is covered by extensive Pleistocene 
glacial and post-glacial deposits.

The map-area straddles a prominent northeast-striking belt comprising a sedimentary-volcanic 
assemblage of steeply dipping and variously metamorphosed, arkose, greywacke, boulder con 
glomerate, magnetite iron formation, and subordinate mafic and felsic volcanic rocks. The south 
eastern part of the belt is a complex of injection granite and paraschist. Two parallel volcanic 
bands, which flank the belt, define the limbs of a large, sub-horizontal, isoclinal syncline.

A structural discordance exists between a tentatively older quartzo-feldspathic paragneiss 
complex found in the north-central part of the map-area, and the rocks of the metasedimentary- 
metavolcanic belt. A major unconformity may exist between the two groups.

Metagabbro, metadiorite, and metapyroxenite exist in the area as relatively small, but signifi 
cant, intrusions.

Large plutpns of granite occupy the western, northwestern, and south-central parts of the 
map-area. White muscovite granite, tourmaline-muscovite granite pegmatite, and quartz monzo 
nite are commonly found in the southeastern part of the region. In die eastern part of the map- 
area, the eroded remnants of Keweenawan diabase sheets form an extensive cover on the older 
Archean basement rocks.

A prominent northeast-striking fault system exists within the area. Displacement on Whitefin 
Creek Fault is approximately l mile.

The hornblende metagabbro intrusion at the southern end of Demars Lake contains minor 
amounts of pentlandite and ^ chalcopyrite; other mafic intrusions in the area may also contain 
sulphide mineralization. The intercalated volcanic bands in the metasedimentary-metavolcanic belt 
may contain sulphide deposits, and possibly also occurrences of significant amounts of gold. The 
metavolcanics in the area merit exploration.
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Eayrs Lake-Starnes Lake Area 

District of Thunder Bay

By

L. Kaye1

INTRODUCTION

The Eayrs Lake-Starnes Lake area lies between Latitude 48 0 56'N and 49 0 07' 
30"N and Longitude 89 0 14'W and 89 0 54'W in the District of Thunder Bay and in 
the Port Arthur Mining Division. The map-area covers about 400 square miles and 
is approximately 30 miles long and 13 miles wide. The centre of the area is about 45 
miles north-northwest of Port Arthur.

No mineral production or economic mineral occurrences had been reported from 
the area by 1966. Little prospecting appears to have been carried out in the early 
part of the century. Sporadic exploration and minor staking in the 1930s and 1940s 
was mainly concentrated along the banded (magnetite) iron formation where it is 
exposed near Vande Lake. The major part of this iron formation, which extends 
southwest from Block Lake to Riviere des Iles for a distance of about 17 miles, was 
first traced in 1933 (Jolliffe 1934). Several groups of claims covering the copper- 
nickel sulphide deposits of Lac des Iles area staked since 1963, extend into the 
northern part of the present map-area.

In April 1966, two preliminary maps, P.339 and P.340, at a scale of l inch to 
y* mile were issued (Kaye 1966b and c); these cover 1965 field work. Preliminary 
maps P.383 and P.384, issued early in 1967, cover the main part of the 1966 field 
work (Kaye 1967a and b). Maps P.339 and P.340 appear to have stimulated a 
renewed interest in the area, which led to the staking of about 100 claims. Most of 
these claims straddle the metasedimentary-metavolcanic belt where it crosses High 
way 800 south of Starnes Lake. Here, an exploration program involving a geophysical 
survey and diamond drilling was carried out by the Canadian Nickel Company on 
their claims. Also, during the 1966 field season, the Exploration Division of 
Anaconda American Brass Limited conducted exploration activities on a group of six 
claims covering the mafic intrusion at the south end of Demars Lake.

The present geological survey was made during the summers of 1965 and 1966 
and was largely reconnaissance in nature. Mapping was done at a scale of l inch to 
*4 mile using base maps and air photographs of the Forest Resources Inventory 
(Silviculture Section, Timber Branch, Ontario Department of Lands and Forests). 
Pace-and-compass traverses were spaced, generally, at intervals of about ^/z mile, 
depending upon geological and topographic conditions. Where possible, closer

1Department of Geology, Carleton University, Ottawa. Manuscript received by the Director, 
Geological Branch February 15, 1967.
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traverses were made in areas underlain by metavolcanics and where structural and 
stratigraphic interpretation required a more detailed examination.

Aeromagnetic maps, at a scale of l inch to l mile, released jointly by the Ontario 
Department of Mines and the Geological Survey of Canada, cover the area and were 
used in interpreting the geology (O.D.M.-G.S.C. 1962a, b, c, and d).
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MEANS OF ACCESS

Highway 800 (Spruce River Road) passes through the eastern part of the map- 
area. Numerous private logging motor roads, of the Abitibi Power and Paper 
Company, branch off from Highway 800 and provide local access to the interior. 
Tote Road, part of the Dog River Road system belonging to the Great Lakes Paper 
Company, follows along the western limit of the map-area. New logging motor roads 
are being constructed by the paper companies as their operations progress. Canoe 
travel by way of Block Creek (Muskrat Brook) and Riviere des Iles is practical 
during spring highwater; thereafter access along these meandering waterways 
becomes impeded by log jams and rapids. Charter aircraft operate from bases at the 
Lakehead and Upsala (west of the map-area).

PREVIOUS GEOLOGICAL WORK

William Mcinnes (1899) penetrated several miles up the Riviere des Iles and 
his Lake Shebandowan Sheet includes the southern part of the present map-area. "In 
1922, T. L. Tanton of the Geological Survey, Canada, made an exploratory trip up 
Block Creek [Muskrat Brook], and established the existence in the area of an 
extensive belt of schists and sediments, the latter including a conglomerate carrying 
granite pebbles" (Jolliffe 1934, p. 70). F. Jolliffe (1934) carried out a geological 
reconnaissance that included a 200 square mile coverage of an area east and west of 
Block Creek. Jolliffe was the first to establish the principal occurrences of iron 
(magnetite) formation in the area.

The northern boundary of the present map-area adjoins the Lac des Iles map- 
area that was geologically mapped in 1964 by E. G. Pye (1965; 1968). Pye con 
tinued mapping east of Lac des Iles in 1965; he established the existence of many 
of the rock units that are traced into the present map-area. Until the present survey, 
the area west of Shelby Lake and Riviere des Iles was unmapped.



TOPOGRAPHY AND DRAINAGE

The topography of the region is controlled to a large extent by the nature of the 
lithology and structure of the underlying bedrock. The relief of the area generally is 
less than 200 feet. In the east, where near-horizontal diabase sill intrusions are 
present, the relief rises locally to about 350 feet and the topography is dominated 
by flat-topped, scarp-bounded diabase mesas. In the southeastern part of the map- 
area, the topography is characterized by low ridges, and valleys that are parallel to 
the northeast foliation trend of the bedrock. A low hummocky topography has been 
developed in areas underlain by granite.

The drainage in the area is mainly to the south by way of Dog River, Block 
Creek, and Riviere des Iles drainage basins. Tributaries confluent to these major 
streams are commonly controlled in their courses by the nature of the bedrock. 
Shelby Creek, for example, flows eastwards from Shelby Lake, southeastwards along 
the geological boundary between granite and the diorite stock, and then flows north 
eastwards along and through the metavolcanic belt, to join Block Creek. Along the 
southern stretches of Block Creek the topography is subdued due to extensive, flat 
lying, post-glacial lacustrine clays.

Lakes in areas underlain by schists or banded gneissic rocks commonly are 
elongated parallel to the foliation trends developed in these rocks. Whitefin Creek is 
locally diverted in its course by bedrock faults.

NATURAL RESOURCES

Most of the area is thickly covered by mixed bush mainly consisting of black 
spruce, white spruce, jackpine, balsam, poplar, birch, cedar, and alder. Within the 
past several years, fairly extensive areas covering many hundreds of acres east of 
Demars Lake and at the east end of Whitefin Lake have been burned-over. Timber- 
cutting concessions in the area are owned by the Abitibi Power and Paper Company, 
which operates from camps situated along Highway 800, and The Great Lakes 
Paper Company, which operates from camps situated along Dog River Road. These 
companies are at present actively engaged in intensive logging operations.

Most of the rivers and lakes contain pike. Moose, deer, and spruce grouse were 
frequently seen. Black bear and beaver also inhabit the area. Several abandoned and 
derelict trappers' cabins were found and these attest to at least a temporary decline 
of a once active industry of the region.

GENERAL GEOLOGY

All the bedrock in the area is of Precambrian age. It is covered by Pleistocene 
glacial and post-glacial deposits of varied thickness and extent. The Precambrian 
bedrock mainly comprises a basement complex of highly deformed, and variously 
metamorphosed clastic sedimentary, volcanic, and volcaniclastic rock units, and 
granite. These are overlain in the northeast by relatively undisturbed, near-horizontal 
Proterozoic carbonate shales of the Sibley Group and diabase sills of Keweenawan 
age.

The oldest rocks are highly deformed, granitized quartzo-feldspathic paragneisses 
and amphibolitic paragneisses that underlie a considerable area in the northwestern 
part of the region. These paragneisses are lithologically and structurally at variance
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Table l TABLE OF LITHOLOGIC UNITS

CENOZOIC

Recent
Swamp and stream deposits 

Pleistocene
Glacial drift, gravel, sand, silt, and clay

Unconformity 
PRECAMBRIAN 

PROTEROZOIC
KEWEENAWAN

Mafic Intrusive Rocks
Diabase (sills and dikes)

Intrusive Contact 
Sibley Group

Shale and limestone
Unconformity

ARCHEAN

Felsic Intrusive Rocks
Muscovite granite, tourmaline-muscovite granite pegmatite, pink 

granite pegmatite, aplite, grey biotite granite, pink biotite-horn- 
blende granite, foliated pink hornblende granite, hornblende 
syenite, quartz monzonite, quartz-feldspar porphyry (sills and 
dikes), grey dacitic feldspar porphyry, garnet granite, hybrid 
granite

Intrusive Contact 
Migmatitic Rocks

Migmatite, lit-par-lit paraschist and granite, granitic paragneiss 
Early Mafic Intrusive Rocks

Olivine metagabbro, hornblende metagabbro, metadiorite, feldspathic 
metahornblendite, porphyritic (feldspar) metadiorite, olivine 
metapyroxenite

Intrusive Contact 
Metasediments and Metavolcanics 

Metasediments
Boulder conglomerate, arkose, feldspathic sandstone, feldspathic 

greywacke, tuffaceous greywacke, biotite-quartz paraschist, gar- 
net-biotite-quartz paraschist, banded magnetite greywacke iron 
formation 

Metavolcanics
Mafic Metavolcanics

Metabasalt (massive and schistose greenstone) amphibolite, garnet
amphibolite, pillow lava, mafic tuff-agglomerate 

Felsic Metavolcanics
Rhyolite, rhyodacite, porphyritic (feldspar) dacite, magnetiferous 

chert, minor banded magnetite iron formation, silicic tuff- 
agglomerate

Unconformity (?) 
Early Metasediments

Biotite-feldspar-quartz paragneiss, amphibolitic paragneiss, granitized 
paragneiss



with a prominent metasedimentary-metavolcanic belt that strikes northeasterly 
through the area: a major unconformity may exist between the two groups.

The metasediments of this belt are, generally, steeply dipping and mainly consist 
of the moderately metamorphosed equivalents of greywacke, arkose, conglomerate, 
and magnetite greywacke iron formation. The metavolcanics are found as several 
bands intercalated within the metasediments and consist mainly of mafic flows and 
volcaniclastics, with minor felsic flows, agglomerate, and magnetite iron formation.

Intrusions of altered gabbro and diorite are found as relatively small, but signifi 
cant bodies northwest of Tuesday Lake (in the north-central part of the map-area), 
between Demars and Wakinoo Lakes, and along the eastern paragneiss-granite con 
tact. Large plutons of biotite granite, biotite-hornblende granite, and hornblende 
granite underlie the western, northwestern, and southern parts of the area. Other 
granitic intrusive rocks, mainly present in the southeastern part of the region, include 
quartz monzonite and muscovite granite and pegmatite, and appear to be later 
intrusions. A migmatitic complex in the southeastern part of the map-area is the 
result of lit-par-lit invasion and injection of granite within the southern part of the 
metasedimentary-metavolcanic belt. Here, the sedimentary and volcanic rocks exhibit 
a rise in metamorphic grade and have been recrystallized to biotite-feldspar-quartz 
schists, and amphibolite schists (too small to show at map-scale).

Flat lying Keweenawan carbonate shales and diabase sills are restricted to the 
eastern part of the region.

The Archean rocks in the area have been affected by at least three major, and 
several minor, northeast-trending faults.

ARCHEAN

EARLY METASEDIMENTS

An injection complex of highly deformed and variably migmatized paragneisses 
underlies an area of approximately 25 square miles in the northwestern part of the 
map-area. The paragneiss complex sweeps in a broad arc, mainly over 3 miles in 
width, from Shelby Lake to south of Demars Lake. The paragneisses are dominantly 
quartzo-feldspathic in composition and the complex, as such, may represent a distinct 
and separate sedimentary and (or) granitoid provenance.

The paragneisses are commonly seen as banded, fine- to medium-grained light to 
medium grey biotite-feldspar(plagioclase)-quartz rocks. Probably, much of the 
banding represents relict primary layering and compositional variations in the 
original sediments, but usually it is accentuated by the metamorphic segregation of 
salic (felsic) and femic (mafic) minerals. Individual bands may vary from less than 
l inch to several feet in thickness and may consist of light coloured, pinkish quartzo- 
feldspathic material, or darker, greyish, biotite-rich rock. The banding is not always 
regular and may be vaguely defined by streaking or coarse foliation of biotite and 
other femic (mafic) minerals.

Granite and aplite (too small to show at map-scale) intrusions are intimately 
mixed with the paragneisses. There are zones of lit-par-lit injection gneisses, but 
more commonly the paragneisses have been subjected to a more subtle process of 
granitization, mainly by a diffuse introduction of granitic material along existing 
foliation planes.

The paragneisses exhibit a relatively uniform mineral assemblage characteristic
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of the greenschist facies of low to medium metamorphic rank. They typically consist 
of plagioclase, quartz, biotite, epidote, apatite, sphene, sericite, and chlorite. Some 
of the gneisses have, in addition, small porphyroblasts of garnet and hornblende. 
Under the microscope, the plagioclase grains are seen as altered, ragged porphyro 
blasts and many of the grains show antiperthite intergrowths. The quartz grains are 
highly strained. Biotite is olive-green to greenish brown and is partly altered to 
chlorite as a result of later, retrograde metamorphism. Epidote is an abundant and 
characteristic accessory mineral of the paragneisses.

The plagioclase of the gneisses is generally light grey: west of Demars Lake, 
plagioclase metacrysts have taken on a pinkish hue and the paragneisses are pinkish 
on weathered surfaces; where banding is obscure, these gneisses are easily mistaken 
for porphyritic granite.

Amphibolitic paragneisses are found as narrow zones or as individual bands 
throughout the paragneiss complex. They are essentially dark greenish grey, fine- to 
medium-grained, foliated plagioclase-hornblende rocks; they may be para-amphibolite, 
in the sense that they have been derived from original pelitic sediments. Several of 
the thicker, more massive exposures of amphibolite rock may originally have been 
mafic volcanic flows.

The scale of mapping did not permit a more detailed differentiation of the various 
rock types within the paragneiss complex; nor was it possible to evaluate the signif 
icance of complexly folded small-scale structures seen in many of the outcrops. How 
ever, the main foliation trends within the paragneiss complex are discordant with 
those of the metasedimentary-metavolcanic assemblage. The possibility of the exist 
ence of a major unconformity between the two groups is discussed in the section on 
"Structural Geology".

METASEDIMENTARY-METAVOLCANIC ASSEMBLAGE

A metasedimentary-metavolcanic group of rocks forms a prominent northeast- 
trending belt that occupies most of the southeastern part of the map-area. The belt 
extends diagonally across the map-area and it is delimited at its southern end by 
the Eayrs Lake granite batholith. The southeastern part of the belt is extensively 
migmatized and includes broad zones of lit-par-lit injection gneiss. In the eastern 
part of the map-area, the belt is largely covered by flat lying, Keweenawan diabase 
sills.

The belt represents a thick pile of epiclastic sediments within which are inter 
calated minor volcanic flows and pyroclastics. The rocks of the belt are regionally 
metamorphosed and generally exhibit mineral assemblages of the greenschist facies. 
However, a progressive increase in metamorphic grade southeastwards across the 
belt is evident and the rocks in the southeastern part of the belt are in the amphi 
bolite facies and have recrystallized to become schists and gneisses.

Metavolcanics

The volcanic component of the metasedimentary-metavolcanic group exists as two 
prominent, major bands, and several minor bands that are intercalated along distinct 
horizons within the metasedimentary sequence. The volcanic rocks comprise the 
variously metamorphosed equivalents of mafic and felsic flows, pyroclastic rocks, and 
minor iron formation.

Although the major metavolcanic bands are approximately 8 miles apart, each 
band has an average width of ^ mile and strikes conformably with the northeast
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Photo 1—Stretched felsic agglomerate; northeast of Keni Lake.

structural and stratigraphic trend of the belt. Their pattern of distribution on the 
map appears to be the result of repetition by folding of a single volcanic unit.

The northern major metavolcanic band extends from the northern boundary 
of the map-area, in the vicinity of Stern Lake, to the southwestern corner of the 
map-area. For most of its length, it is found within H mile of the banded magnetite 
greywacke iron formation and the rocks are in the greenschist facies. West of 
Wakinoo Lake, where the metavolcanic band is bounded by granite intrusions, there 
is a rise in metamorphic grade and the metavolcanics now mainly comprise foliated 
amphibolitic schists.

Near Vande Lake, approximately *4 mile south of the banded magnetite grey 
wacke iron formation, a minor "greenstone" band exhibiting abundant pillow struc 
tures attains a maximum width of 1,000 feet, and is traced for an estimated strike 
length of 5 miles.

The major metavolcanic band in the southern part of the belt is covered by a 
thick Keweenawan diabase sill in the vicinity of Peevy Lake. The band continues 
southwest parallel to, and about ^ mile south of, Whitefin Lake. It is offset by 
Whitefin Creek Fault, and again offset by Gandier Lake Fault, west of which it 
undoubtedly continues beyond the southern limit of the map-area.

The minor band of migmatized amphibolitic lavas (amphibolite-granite complex), 
which exists along Gutteridge Lake, probably is continuous with the band of "green 
stone" metavolcanics found along the northwestern shore of Colville Lake.

Felsic Metavolcanics

The felsic metavolcanics in the area include rhyolite and rhyodacite flows, tuff, 
and agglomerate. Rhyolite is usually a sheared, silicic, fine-grained rock that typically 
weathers creamy white to pale greenish yellow. Rhyodacite is light grey in colour.
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Rhyolite commonly grades into flow breccia, silicic tuff and agglomerate. Northeast 
of both Keni Lake and Towle Lake, narrow rhyolite flows are found in a felsic 
(silicic) tuff-agglomerate zone; near Keni Lake the zone is about 200 feet thick; 
near Towle Lake the zone is about 500 feet thick. Agglomeratic fragments in the 
zone are mainly felsitic, and angular to subrounded; they are usually elongate, and 
aligned parallel to the schistosity. Photo l shows stretched felsic agglomerate.

Many of the felsic tuff-agglomerate zones include bands of dark green, mafic 
tuff.

Iron Formation

The rocks mapped as magnetite-chert are found within a sequence of dark green, 
chloritic tuffaceous metavolcanics, which occur north of Keni Lake, in the northern 
part of the major "greenstone" metavolcanic band. The magnetite-chert unit com 
prises whitish, sheared and strongly fractured, fine-grained, recrystallized chert, and 
strongly sheared bands of light brown weathering material largely composed of the 
iron amphibole, grunerite. Small crystals and very fine grains of magnetite are 
liberally distributed throughout the rock, but their greatest concentrations are in the 
grunerite bands. The magnetiferous chert unit is 100 feet thick, and is traced for a 
strike distance of 2,000 feet. A small limonite gossan was encountered in mafic 
metavolcanics immediately north of the magnetite-chert.

Two minor, silicic iron formations are included within a metavolcanic sequence 
near the south shore of Prophet Lake. The iron formations consist of thin bands 
of fine-grained magnetite, which alternate with light coloured silicic material.

A cherty, banded magnetite iron formation exists near the southern contact of 
the major amphibolite band. The iron formation is discontinuous, but it appears to 
follow a single horizon within the metavolcanic sequence. The iron formation is 
best exposed southwest of Peevy Lake, where it is found as two parallel bands, each 
approximately 5 feet thick, which are separated by a narrow dark green band of 
amphibolitized flow and pyroclastic rocks.

Mafic Metavolcanics

Most of the mafic metavolcanics are basaltic flow rocks that are variously 
in the greenschist facies, or amphibolite facies of metamorphism. Accordingly, their 
appearance in outcrops, and their respective mineral assemblage is dependent upon 
local and regional variations in metamorphic grade.

The "greenstone" flows (metabasalt) are light greenish grey, fine- to medium- 
grained, massive to schistose, volcanic rocks, which are relatively soft and weather 
to form low, smoothly rounded outcrops. The "greenstone" metavolcanics are 
largely composed of chlorite, saussuritized albitic plagioclase, epidote, and carbonate 
minerals. Pyrite may be locally sparsely distributed in the rocks; in some of the 
"greenstone" flows found ^ mile east of Stern Lake, small crystals of magnetite 
are liberally disseminated.

Pillow structures are seen in scattered outcrops, but their forms are generally 
obscure due to the altered and sheared nature of the metavolcanics. Vesicular pillow 
structures are abundant in the Vande Lake "greenstone" metavolcanic band; the 
pillows are found in highly carbonatized and strongly sheared flows, and they are 
stretched and elongated parallel to the flow contacts.

Narrow bands of dark green chloritic tuff are intercalated with the flow rocks.
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Photo 2-Light coloured felsic agglomerate fragments in dark mafic tuff; outcrop southwest of Peevy 
Lake.

One such band, found near the northern contact of the "greenstone" metavolcanic 
band, southwest of Towle Lake, has a measured thickness of 10 feet. Some of the 
dark, mafic tuffs contain abundant agglomeratic material. An unusual mafic tuff- 
agglomerate band is found along the northern contact of the major amphibolite 
metavolcanic band, immediately southwest of Peevy Lake (see Photo 2 ). The dark 
green tuffaceous matrix, which is recrystallized to a fine-grained amphibolite, con 
tains light coloured, stretched fragments. This particular tuff-agglomerate band is 
approximately 15 feet thick, and is gradational with dark green, amphibolitic flow 
rocks; it is traced for a strike length of Yz mile.

Also near Peevy Lake, Photo 3 shows a quartz vein in amphibolite and Photo 4 
shows foliated amphibolite intruded by Keweenawan diabase.

The amphibolitic flows are found south of Whitefin Lake, and west of Wakinoo 
Lake. Typically, they are dark green to black, fine- to very coarse-grained, strongly 
foliated, amphibolite schists, which are largely composed of hornblende, and plagio 
clase (albite-oligoclase). Reddish, almandine garnet metacrysts are commonly present 
in the amphibolites, and in the very coarse-grained amphibolite flows, they may be 
up to l inch in size. The garnets are notably conspicuous where they have replaced 
the rims of pillow structures.

The amphibolitic rocks are tougher and more resistant to weathering than the 
"greenstone" metavolcanics, and their outcrops are relatively higher and more 
rugged. The amphibolitic flows are massive, or thickly bedded. Individual flows are 
distinguished mainly on the basis of transitional variations in grain size. Locally, the 
amphibolitic metavolcanics consist of alternating, narrow, streaky, lenticular bands of 
dark green and light green material. The origin of these rocks is conjectural, but the
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ODM8146 

Photo 3-Quartz vein in amphibolite metavolcanics; burned over area southwest of Peevy Lake.

ODM8147

Photo 4-Foliated amphibolite flow rocks intruded by Keweenawan diabase; outcrop southwest of Peevy 
Lake. Note stretched relict pillow structure to the right of the hammer and cooling cracks in 
diabase (bottom).
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colour variations may represent compositional differences in sequences of thin flows, 
and intermixed tuffaceous material.

Relict pillow structures in amphibolitic flows were seen in isolated outcrops. 
West of Dog River, amphibolitic metavolcanics are strongly affected by granite in 
trusions, which flank the volcanic band in this part of the map-area, and banding 
in the amphibolites is deformed and crenulated. These highly deformed metavol 
canics contain sparsely disseminated pyrite, pyrrhotite, and rarely, chalcopyrite.

Metasediments

The sedimentary rocks of the metasedimentary-metavolcanic group comprise 
arkose, feldspathic sandstone, greywacke, and their derived schists, polymictic 
boulder conglomerate, and banded magnetite greywacke iron formation.

Intraformational conglomerate and breccia horizons frequently occur within the 
metasedimentary sequence. Rapid facies changes along sedimentary bands are com 
mon. Arkosic sedimentary bands in the northern part of the metasedimentary- 
metavolcanic belt show lateral facies changes to gritty, pebbly conglomerate and 
poorly sorted boulder conglomerate, the matrix of which is primarily arkosic.

There are two main, and several minor metavolcanic bands intercalated within 
the metasedimentary sequence. Contacts are generally well defined between the 
metavolcanic and metasedimentary units, though locally there are transition zones 
consisting of tuffaceous metasediments.

In the southeastern part of the belt, where metamorphism is in the amphibolite 
facies, the sediments are recrystallized to biotite-plagioclase-quartz schist (biotite- 
quartz paraschist) that locally contain garnet metacrysts (garnet-biotite-quartz para- 
schist). Elsewhere in the belt, the metamorphic grade is generally in the greenschist 
facies and both primary structures and textures, or their relict forms, may be pre 
served.

As mentioned previously, metamorphic grade progressively increases south- 
eastwards across the belt. This increase in metamorphism appears to be related to 
the presence of granite intrusions and migmatitic zones within the southeastern part 
of the belt, and is probably an effect of overprinting of contact metamorphism on a 
regionally metamorphosed terrain.

The boundary between migmatized and non-migmatized rocks of the belt is 
fairly abrupt east of Whitefin Creek Fault, and on the map is traced parallel to, 
and about l Y2 miles southeast of Whitefin Lake. The non-migmatized component of 
the belt attains a maximum width of 9^ miles.

Boulder Conglomerate

The boulder conglomerates generally show both a lateral and strike gradation 
with greywacke and arkosic metasediments. The phenoclasts are derived from meta 
sedimentary, metavolcanic, and igneous rocks. They are extremely varied in shape 
and size. The conglomerates are poorly sorted and, locally, the boulder and cobble 
density is low. Boulders were found up to 24 inches in diameter.

The largest area of boulder conglomerate is in the northern flank of the meta-
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sedimentary-metavolcanic belt, where it attains a maximum width of Yz mile. This 
conglomerate formation extends beyond the northern limit of the map-area, just 
west of Stern Lake (in the north-central part of the map-area), and it is traced with 
in the map-area for a strike distance of 4 miles. The formation is stratigraphically 
below the metavolcanic band and the contact between the two rock units is located 
within 200 feet of the northwestern shore of Prophet Lake (about l mile southwest 
of Stern Lake). More boulder conglomerate exists within the metasediments im 
mediately south of the same metavolcanic band. Apparently, volcanism interrupted 
the episode of conglomerate deposition. The best exposures of conglomerate are 
found along and near the southeastern shore of Tuesday Lake ( Y? mile northwest of 
Prophet Lake); Photos 5 and 6 show typical conglomerate in this location.

The matrix of the conglomerate is fine- to coarse-grained feldspathic greywacke 
or quartz greywacke. Some of the more competent granitoid boulders and cobbles 
are ovate, but most of the phenoclasts are stretched or elongate and are aligned par 
allel to the near vertical schistosity of the matrix.

The phenoclastic material, as identified in the field, includes arkose, greywacke, 
altered gabbro or diorite, mafic and felsic metavolcanics, and granitoid igneous rock. 
Subangular fragments and subrounded granules of white, and pinkish quartz and 
chert are locally abundant. The most conspicuous phenoclasts are leucocratic, gran 
itoid boulders that may be rounded to subrounded in shape, and which most com 
monly range from 10 to 18 inches in diameter. Microscopic examination of several 
of the granitoid boulders shows that they are granodiorite in composition.

A transitional contact zone exists between the conglomerate and metavolcanic 
formations, northwest of Prophet Lake. Here, the conglomerate is mixed with 
abundant volcaniclastic and basaltic flow material, and there is little doubt that at 
the time of volcanism the conglomerate was unconsolidated.

A cobble conglomerate is also found as a narrow lens in gritty, feldspathic grey 
wacke, about l mile southwest of Towle Lake. All of the cobble and boulder con 
glomerate found in the map-area is north of, and probably stratigraphically below, 
the magnetite greywacke iron formation.

Arkose and Greywacke

Arkose and greywacke are volumetrically the most important rocks of the sedi 
mentary-volcanic belt. All the rocks are slightly to moderately metamorphosed. In 
this report, the repetition of the prefix "meta" is avoided and sedimentary names 
based on Pettijohn's sandstone classification (1957, p. 291) are used.

Although the arkosic metasediments attain their greatest development in the 
northern flank of the belt, they may also occur throughout the sedimentary sequence. 
With increase in detrital content, particularly biotite, arkose grades into feldspathic 
greywacke and greywacke. Similarly, where lithic fragments become more abundant 
than the feldspathic content, the arkose grades into subarkose or lithic greywacke 
(these are not shown differentiated on the map).

Arkosic sediments are recognized in the field by their coarse-grained, gritty ap 
pearance, and their characteristic buff colour on weathered surfaces. The arkose is 
poorly bedded and primary structures such as graded bedding and crossbedding are 
rarely found in outcrops. About 600 feet south of Block Lake, arkose includes a 
narrow, lensoid conglomeratic zone in which granitoid and felsitic pebbles, and 
rounded granules of chert and quartz are distributed at random.

Greywacke varies in colour from greyish brown to dark greenish grey, depending
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Photo 5—Boulder conglomerate, large, light grey, boulders are granodiorite; south shore of Tuesday 
Lake.

Photo 6—Boulder conglomerate; south shore of Tuesday Lake.

ODM8149
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Photo 7—Graded bedding in feldspathic greywacke, dark bands are probably tuffaceous; west shore of 
Vande Lake. Note crossbedding and graded bedding structures; cigarette gives scale.

on the relative abundance of detrital biotite, and chlorite. The more feldspathic 
greywacke weathers to a light greenish grey or buff. Bedding in the greywackes 
generally is obscure due to the effects of metamorphism. Quartz greywacke and 
feldspathic greywacke may show a poor bedding foliation, but dark green, fine 
grained, schistose chloritic greywacke is usually massive in outcrop. Graded bedding, 
crossbedding, and other primary sedimentary structures are rarely preserved. Photo 
7 shows graded bedding in feldspathic greywacke found along the western shore of 
Vande Lake. The finer grained, darker bands in the photograph probably are tuf 
faceous in origin.

Thin section studies show that the chloritic greywackes have a similar mineral 
composition to that of the feldspathic greywackes, differing mainly in the amount 
and proportions of detrital quartz and plagioclase, and in the matrix minerals. 
Detrital fragments of quartz and plagioclase (albite to albite-oligoclase) are sub 
rounded to subangular in shape and are distributed in a foliated matrix consisting 
mainly of comminuted quartz and plagioclase, biotite, chlorite, and white mica. 
Other matrix minerals, which may be present, are amphibole, epidote, and carbonate. 
Also to be seen in thin sections of greywacke are apatite, tourmaline, and detrital 
zircon and rutile. The chloritic greywackes are much finer grained than the feld 
spathic greywackes, and have a greater abundance of biotite and chlorite.

As a result of a progressive upgrade in metamorphism, many greywackes develop 
coarse porphyroblasts of dark brown biotite. On weathered surfaces of outcrops, 
such rocks are often recognized by their sandy, mottled, "salt-and-pepper" texture.

The greywackes in the greenschist facies of metamorphism generally show the 
detrital nature of their textures under the microscope.

The most extreme modification in rock textures is found in the southern part of
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the belt where greywackes are in the amphibolite facies of metamorphism and have 
recrystallized to biotite-plagioclase-quartz schist (biotite-quartz paraschist on Map 
2172, back pocket). The latter rocks are commonly garnetiferous (garnet-biotite- 
quartz paraschist on the map).

Magnetite Greywacke Iron Formation

The main iron formation is traced from the northern boundary of the map-area, 
about 1,800 feet north of Block Lake, to a point which is about 2 miles northeast 
of Orbit Lake, a strike-distance of about 17 miles. It forms an excellent horizon 
marker within the metasedimentary-metavolcanic belt.

For most of its length, the iron formation shows as a strong, linear anomaly on 
the aeromagnetic maps (O.D.M.-G.S.C. 1962a, b, c, and d), but it is exposed at only 
a few places. Its position, as shown on Map 2172 (back pocket), is based mainly 
on compass variation in the field. The main exposures of the iron formation are 
found approximately 700 feet northwest of the northwestern shore of Vande Lake, 
and the only other exposures of note are located about 4,000 feet south of Towle 
Lake. No outcrops of the iron formation were found along its length between Vande 
Lake and Block Lake; its average thickness, as indicated by compass variation, is 
about 200 feet.

The Vande Lake exposures form a low ridge along which outcrops of banded 
magnetite iron formation are more or less continuous along a strike distance of 
4,000 feet. The ridge is bounded on its northern side by muskeg. Magnetic variation 
of the compass may occur within a distance of 150 feet north of the ridge, and from 
this it is apparent that the iron formation extends laterally beneath the muskeg cover. 
In outcrop, the iron formation was measured across a width of 47 feet. Typically, 
the iron formation comprises thin bands, or layers of finely granular magnetite that 
alternate with generally thicker layers of dark green chloritic greywacke schist. The 
magnetite bands commonly are from l to 4 inches thick and may be traced for 
several tens of feet. Alternatively, there are zones within the iron formation where 
the magnetite bands are very irregular and discontinuous. The thickest magnetite 
band is locally found at the northern edge of the ridge and has a measured thickness 
of 7 feet. The southern contact of the iron formation is gradational with uniform 
greywacke.

EARLY MAFIC INTRUSIVE ROCKS

This group includes a wide range of pre-Keweenawan mafic intrusive rocks that 
are younger than the metasedimentary-metavolcanic rocks and, with one probable 
exception, older than the felsic intrusive rocks. The group mainly includes metagab- 
bro, metadiorite, metahornblendite, and metapyroxenite.

A small body of altered olivine metapyroxenite, believed to intrude the sur 
rounding granite, exists just west of Dog River, in the northwestern corner of the 
map-area. The intrusion is represented on the aeromagnetic map (O.D.M.-G.S.C. 
1962c) as a small round anomaly and it is, accordingly, circular in outline. The 
olivine metapyroxenite, which was only found in one small outcrop, is an altered, 
greenish black, medium-grained rock. Examined in thin section, it is seen to consist 
of pyroxene and olivine. The pyroxene is partly altered to hornblende, and the
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olivine is mainly altered to serpentine and iddingsite; magnetite is an important 
accessory mineral, and is associated with the relict olivine, probably as a product of 
exsolution.

Metadiorite and hornblende metagabbro occupy an area, of about 4 square miles, 
northwest of Tuesday Lake. It is evident from the existence of metadiorite xenoliths 
in the neighbouring granite, that the granite is younger in age. Typically, the metadi 
orite is a dark greenish grey, medium-grained rock composed of hornblende and 
pinkish plagioclase (andesine) that gives to the rock a characteristic mottled aspect 
in the hand specimen. The metadiorite is gradational with the metagabbro, and the 
two rock types are difficult to distinguish in the field. In thin sections, the metagab 
bro is seen to comprise clinopyroxene (augite), plagioclase, hornblende, and acces 
sory biotite, magnetite, chlorite, and apatite. The augite is relict and partly replaced 
by amphibole, which is itself partly altered to biotite. The plagioclase is moderately 
saussuritized, and shows normal zoning from labradorite to sodic andesine.

Metadiorite and hornblende metagabbro also exist as a roughly triangular intru 
sion, which occupies an area of approximately 3 square miles, in the vicinity of 
Wakinoo Lake. The rocks are very similar in lithology to the metadiorite-metagabbro 
body northwest of Tuesday Lake, described above. Metagabbro appears to be abun 
dant in the area between Wakinoo Lake and Trumper Lake. Here, the rocks contain 
a relatively larger amount of disseminated magnetite, and as a result of this, their 
distribution is coincident with a strong anomalous area shown on the aeromagnetic 
maps (O.D.M.-G.S.C. 1962candd).

Southeast of Trumper Lake, in the southwestern extremity of the intrusion, a 
highly deformed, banded, magnetiferous, fine-grained rock is found within the meta 
gabbro body. The fine-grained rock may represent a local magmatic segregation 
phase, as originally considered by the author; more probably, it is a volcanic inclu 
sion derived from the volcanic band, which the gabbro intruded. Northeast of 
Wakinoo Lake, the rocks are dominantly a medium- to coarse-grained metadiorite.

On its western side, the metadiorite-metagabbro intrusion is in fault contact with 
the older paragneisses. Northeast of Wakinoo Lake, a large area is underlain by a 
mixed complex of granitized metadiorite and metagabbro, and younger granite in 
trusive rocks.

Metadiorite, metapyroxenite (mapped as metagabbro but in thin section it was 
identified as a metapyroxenite), and ortho-amphibolite (too small to show at map- 
scale), are found in association within a small intrusion at the southern end of 
Demars Lake. The rocks are highly altered; the metapyroxenite, as seen under the 
microscope, is composed largely of hornblende and actinolite-tremolite, and includes 
relict pyroxene. Metapyroxenite grades, locally, into ortho-amphibolite, which is a 
coarse-grained rock composed mainly of hornblende, with minor amounts of highly 
saussuritized plagioclase. The rocks are locally nickeliferous, and minor amounts of 
pyrrhotite and pentlandite were seen disseminated in both metapyroxenite, and 
ortho-amphibolite.

Metadiorite, and coarse-grained serpentinized olivine metagabbro is found in the 
elongated, sinuous, intrusive body that extends from the northern boundary of the 
map-area, south through Shelby Lake, to just west of Towle Lake. This mafic intru 
sion is located, for most of its length, between the older paragneiss complex, and 
the younger granite mass, and it is considerably granitized. The elongate outline of 
the diorite-gabbro intrusion is suggested by the elongate pattern of magnetic anoma 
lies, shown on the aeromagnetic map (O.D.M.-G.S.C. 1962c); the anomalies are
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coincident with the distribution of metagabbro and metadiorite outcrops found in 
the field.

Hornblende metagabbro sills are found in the northern part of the metavolcanic 
band that is located between Whitefin Creek Fault and Gandier Lake Fault. The 
gabbro is highly altered and in thin section it is seen to consist of relict pyroxene, 
serpentine, and actinolite-tremolite, with minor plagioclase (labradorite, Anes).

A narrow cigar-shaped body of highly altered, coarse-grained, feldspathic meta- 
hornblendite intrudes the conglomerate and metavolcanics, northeast of Keni Lake. 
The metahornblendite is composed largely of actinolite and chlorite.

MIGMATITIC ROCKS

In this report, the term migmatitic rocks refers to the mixed metasedimentary 
and granitic rocks of the injection complex found in the southeastern part of the 
metasedimentary-metavolcanic belt. The complex is characterized by the lit-par-lit 
injection of granite along bedding and schistosity planes in the metasediments that 
in this part of the belt, as described earlier in this report, largely comprise garneti 
ferous biotite-feldspar-quartz paraschist derived from greywacke-type rocks.

Broad zones of relatively uncontaminated paraschist exist within the complex. 
One such zone is approximately l mile in width, and extends southwest from 
Eaglehead Lake (just east of the map-area) to McGaughey Lake (south of the map- 
area). Elsewhere within the complex the granite component of the migmatitic rocks 
commonly is from 30 to 50 percent, but may vary from 10 to 90 percent in some 
migmatitic zones.

The lit-par-lit banding is emphasized by the colour contrast between the white 
to pink igneous granites, and the darker, greenish brown paraschist. The granite may 
occur as tabular, sill-like intrusions alternating with paraschist; it may also be found 
as irregular, discontinuous, narrow bands. Migmatization has also proceeded in a 
more subtle way by the introduction of narrow stringers of quartzo-feldspathk 
material along existing foliation planes in the paraschists. Some of the thicker granitic 
bands are up to ^ mile in width, and are continuous for considerable distances.

Two distinct types of granite are found in the migmatite complex; a pink, 
medium- to coarse-grained, biotite granite appears to be the most common. Less 
common, but quite conspicuous in outcrops is a white, medium- to very coarse- 
grained, often pegmatitic, muscovite granite. The granites of the migmatite complex 
are lithologically very similar to, and probably associated genetically with, the larger 
granitic masses in the southern and southeastern parts of the map-area.

FELSIC INTRUSIVE ROCKS

Pink to grey, biotite and (or) hornblende granite occupies most of the north 
western, western, and southern parts of the map-area. A detailed description of these 
granites probably would be as monotonous as the terrain they present. They are 
typically, medium-grained rocks that locally may grade into pegmatitic, or aplitic, 
phases. The pinkish coloured granites are also found within the migmatitic rocks, as 
described previously.
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White, medium- to very coarse-grained, muscovite granite, which is also found 
in the migmatitic rocks, underlies a large area near Smiley and Eaglehead (just east 
of the map-area) Lakes. Here, light pinkish quartz monzonite appears to be a phase 
of the white muscovite granite. Tourmaline crystals are found in sill-like intrusions 
of white muscovite granite pegmatite, which exist between DeCourcey and Eagle 
head Lakes.

Under the microscope, the white granite is seen to consist of microcline, minor 
altered albite, and muscovite; the quartz monzonite similarly contains microcline 
and muscovite, but sodic oligoclase usually exceeds Ys of the rock, and green biotite 
is an additional accessory mineral in the assemblage.

An unusual garnetiferous granite is found as a large body in the garnetiferous 
metavolcanic band, east of Candler Lake. The granite is massive, cream coloured, 
fine-grained, and contains small, euhedral, pink almandine garnet crystals, which are 
randomly distributed throughout the rock. Under the microscope, the granite is seen 
to comprise microcline-perthite, quartz, minor amounts of albite, and muscovite; the 
garnets appear to be poikiloblastic. The "stress-mineral" sillimanite was noted in one 
of the thin sections.

Much of the area south of Towle Lake is underlain by a syenitic phase of the 
pink granite. Large inclusions of older rocks may be found within the granite masses, 
as for example, the remnant of magnetite iron formation and associated biotite- 
quartz paraschist, which exists approximately 2*4 miles east-southeast of Orbit Lake.

Quartz-feldspar porphyry sills intrude the metasediments and metavolcanics of 
the northeast-trending belt. The porphyry weathers to a creamy white; many of the 
quartz-feldspar porphyry sills are up to 100 feet thick.

PROTEROZOIC 

Keweenawan

SIBLEY SHALE AND LIMESTONE

A few exposures of flat lying, well bedded, green, brown, and maroon shales, and 
one exposure of limestone, correlated with the Sibley Group rocks, were encountered 
just north and northwest of Starnes Lake. The Sibley Group rocks are relatively 
soft and easily eroded, and in the map-area they are usually only preserved where 
they are capped by the protective cover of the diabase sills. The best exposures are 
found in the eastern scarps of the two prominent, diabase-capped mesas northwest 
of Starnes Lake (see Photo 8). One small, reef-like mass of finely crystalline lime 
stone was seen to be present within the shales, approximately 20 feet below the 
contact of the capping diabase sill. The peculiar structures in the limestone, shown in 
Photo 9, may be of organic origin.
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Photo 8-Laminated Sibley shale below contact of diabase sill; east scarp of mesa just northwest of 
Starnes Lake.

ODM8152

Photo 9-Possible organic structures (algal?) in Sibley limestone, about 20 feet below diabase sill; east 
scarp of mesa just northwest of Starnes Lake.
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ODM8153

Photo 10-Cooling fractures in diabase sill; north of Colville Lake.

DIABASE

Diabase constitutes the youngest consolidated rock formation of the region, and 
is mainly found as large and small sheets in the northeastern part of the map-area. 
The diabase probably is consanguineous with the vast diabase outpourings of the 
Nipigon basin, which lies to the east.

The diabase sheets are now the eroded remnants of one, or several thick diabase 
sills that were intruded along the Archean-Proterozoic unconformity and within the 
flat lying Sibley formations. The diabase sills have chilled margins where they are in 
contact with older rocks. The sheets form outstanding ridges and scarp-bounded 
mesas that may rise over 150 feet above the surrounding country.

The diabase is uniform, medium- to coarse-grained, and dark greenish grey or 
brownish grey. In some exposures, the diabase weathers to a rusty brown, crumbly 
rock. The mineral composition of the diabase consists largely of ophitic augite and 
labradorite. Also present in minor amounts is olivine, which is altered to serpentine 
and iddingsite, and magnetite. Porphyritic diabase, containing coarse plagioclase 
phenocrysts, is found just north of Colville Lake. Cooling fractures in diabase, found 
north of Colville Lake, are shown in Photo 10. Blocky jointing, produced by a well 
developed system of horizontal and subvertical joints, is a characteristic feature of 
the sill rocks. The diabase sill rocks in the area are relatively magnetic, and they will 
affect the compass in the field. The distribution of the diabase is indicated, in a 
general way, by broad, anomalous areas on the aeromagnetic maps (O.D.M.-G.S.C. 
1962a and b).
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A swarm of about one-half dozen diabase dikes strike N200W, just west of the 
Peevy Lake diabase sill. One of the dikes has a measured thickness of 100 feet. A 
thick dike is also found along Highway 800, northwest of Beath Lake: the dike is over 
200 feet thick and strikes at N25 0 W. Whether the dike intrudes, or grades into a 
nearby diabase sill is unknown. The diabase dikes and sills in the area have a similar 
mineral composition, and there is little doubt that they are co-magmatic. Very 
sparsely disseminated chalcopyrite is found locally in a coarse-grained granophyric 
phase of diabase, north of Curzon Lake and west of Highway 800 (in the road-cut 
about i/2 mile northeast of Curzon Lake; see Map 2172, back pocket): the grano 
phyre probably represents the upper part of a diabase sill. Elsewhere in the area, no 
significant sulphide mineralization was seen in the Keweenawan diabase.

Several small, irregular intrusions of Keweenawan diabase exist in scattered 
outcrops south of Scandrett Creek. Southeast of Gutteridge Lake, near the southern 
limit of the map-area, two coarse-grained gabbro sills are concordant with the N55 0 E 
banding of the migmatitic rocks they intrude. The sills are over 100 feet thick, and 
the gabbro is considered to be of Keweenawan age.

CENOZOIC

PLEISTOCENE AND RECENT

The region is affected by the Dog Lake phase of the Hudson Bay ice mass 
(Zoltai 1965). Throughout much of the area, bedrock exposures are scarce as a 
result of a thick, extensive cover of unconsolidated material of glacial and post 
glacial origin. Ground moraine till is the most generally distributed surficial glacial 
deposit. Glaciofluvial deposits are particularly well developed in the southwestern 
part of the map-area.

In the eastern part of the area, glacial striae indicate glacial movement in a 
S20 0W to S25 0W direction. In the western part of the area, the trends of eskers, 
glacial striae, and cusp-shaped chattermarks generally are in a S55 0 W direction, sug 
gesting a divergence in the movement of the ice mass.

Of the glaciofluvial deposits, eskers are the most conspicuous. They form low, 
sinuous ridges which are traced for considerable distances. Some eskers fork. The 
material of the eskers comprises poorly stratified boulders, cobbles, and gravelly 
sand. Photo 11 shows a typical esker with a crest rising about 25 feet above the 
surrounding country. Many of the eskers have been modified by post-glacial erosion 
and are now broad, elongated hills connected with sand plains. The low, sandy hills 
that stretch for 3 miles southwest of Block Lake were formed in such a manner. 
Outwash aprons of eskers often merge to form sand plains. Such is the probable 
origin of an extensive, featureless sand plain that lies between the two prominent 
esker ridges in the southwestern corner of the map-area.

Varved lacustrine clays exposed along the banks of Block Creek and Riviere des 
Iles may have been formed in a fairly extensive post-glacial lake.

West of Spruce River Road (Highway 800), in the eastern part of the map-area, 
much of the overburden includes abundant red and purple carbonate shale debris 
derived from sedimentary rocks of the Sibley Group.
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ODM8154

Photo 11-Prof ile of an esker; west of Dog River, in southwestern corner of map-area.

STRUCTURAL GEOLOGY

The most prominent structural unit in the map-area is the east-northeast striking 
metasedimentary-metavolcanic belt. The trend of this is discordant with the north- 
striking foliation trends in the probably older paragneiss complex, as seen in the 
vicinity of Demars Lake. Apparently, a major, angular unconformity exists between 
the two groups of rocks. Unfortunately, the exact nature of the contact zone between 
the two groups is obscure due to the scarcity of outcrops, and the presence, near the 
contact, of granitic and dioritic intrusions.

Probably the most remarkable feature of the metasedimentary-metavolcanic belt 
is the persistent strike of about N600E of the magnetite greywacke iron formation. 
This rock unit, and the parallel metavolcanic bands, are the marker horizons that 
define the main structural and stratigraphic trends of the belt. Generally, the meta- 
sediments and metavolcanks are steeply dipping, and they are affected by a pene 
trative schistosity, which is more or less parallel to layering.

Folding

The rocks of the older paragneiss complex may exist within a large fold structure, 
suggested by the broad swing in the foliation trends from N70 0 E, in the northern 
part of the complex, to approximately north, in the vicinity of Demars and Trumper 
Lakes. The axial trace of such a conjectural fold would strike east-west in the latitude 
of Stennett Lake.
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Photo 12-lntrafolial fold in feldspathic greywacke; at road-cut on Highway 800 northwest of Beath 
Lake.

The two parallel major metavolcanic bands define the opposing limbs of a large, 
isoclinal syncline that affects all the rocks in the metasedimentary-metavolcanic belt. 
The syncline may be sub-horizontal, or gently plunging to the east-northeast. Evi 
dence for the synclinal nature of the fold is based on south-facing pillows and steep 
north dips in the metavolcanics and, conversely, the north-facing pillows and steep 
north dips in the metavolcanics on the southeastern limb.

As described earlier in this report, the magnetite-chert unit and the cherty iron 
formation are lithologically similar, and they apparently occupy the same stratigraphic 
horizon in the now folded metavolcanic sequence. The reversed positions of this 
stratigraphic marker horizon in the respective metavolcanic bands are supporting 
evidence for the syncline.

Locally opposed facings, determined from grain gradation and crossbedding 
structures in the steeply dipping metasediments, show that small-scale, parasitic, 
isoclinal folds exist within the large syncline. A further complexity in the folding is 
suggested by the recumbent fold in thinly bedded feldspathic greywacke, which is 
found in a rock cut on Highway 800, north of Beath Lake. An intrafolial fold in this 
greywacke is shown in Photo 12.

Small, open anticlinal and synclinal folds were encountered in migmatized para- 
schist just north of the southern part of Gutteridge Lake, near the southern boundary 
of the map-area. The folds may be parasitic structures developed in the southern 
limb of the large regional syncline; they have a low amplitude, and a wave length of 
up to 100 feet. The folds plunge east-northeast at an average of 20 degrees, and it is 
possible that they are coaxial with the large syncline.
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The axial zones of some of the small anticlines are occupied by granitic intru 
sions. In a similar way, the thick, concordant granitic bands present in the migmatized 
paraschists in the southeastern part of the area (southeast of Gutteridge Lake), may 
represent the cores of anticlinal folds. If this is so, then it is apparent that the distri 
bution of the thick granitic bands, as shown on Map 2172 (back pocket), defines a 
fold system of low amplitude, gently doubly plunging, anticlines and synclines.

Faulting

A prominent system of northeast-striking, sub-vertical faults affects the rocks in 
the map-area. The faults are defined where they offset the metavolcanic bands and 
the magnetite greywacke iron formation. The fault system comprises four large-scale 
faults, and a number of minor faults. The locations, of the faults and the relative 
horizontal displacements on the faults, are shown on Map 2172 (back pocket). The 
large-scale faults are named the Trumper Lake Fault, the Gandier Lake Fault, and 
the Whitefin Creek Fault. The fourth large-scale fault, not named, offsets the narrow 
metavolcanic band in the vicinity of Gutteridge Lake.

Assumed strike faults follow strong lineaments in the northwestern part of the 
map-area; however, positive evidence for regional strike faulting is lacking and these 
are not shown on the map.

ECONOMIC GEOLOGY

Quartz veins are common in the metasedimentary-metavolcanic belt. Some of the 
larger quartz veins found during the present survey are from 2 to 5 feet thick, and 
these are shown on Map 2172 (back pocket). Most of the selected grab samples 
taken from quartz veins contain trace amounts of gold and (or) silver.

Zones of sparsely disseminated sulphide (pyrite and pyrrhotite) are common in 
the amphibolitic flow rocks; locally, coarse-grained amphibolite flows contain small 
amounts of disseminated chalcopyrite. A grab sample taken from a silicified zone 
containing pyrite, in the metavolcanic band near Highway 800 (southwest of Starnes 
Lake), yielded 0.01 ounce per ton gold. Small amounts of pyrite and pyrrhotite may 
be present in silicic tuffs, and in strongly sheared zones within the metavolcanics. 
Small amounts of pyrite and pyrrhotite are also found in the quartz-feldspar porphyry 
sills that intrude the metasediments.

The gossan indicated on Map 2172 (back pocket), just north of Keni Lake, is a 
thick, rusty showing of limonite; the character of the underlying rock is obscure, but 
the gossan may be associated with the magnetite-chert unit. Grab samples of the 
limonitic material taken from the gossan are found to contain trace quantities of gold 
and silver.

The magnetite greywacke iron formation has been described earlier in this 
report. A selected sample, taken by the author from the large magnetite band in the 
iron formation just north of Vande Lake, was submitted for assay to the Laboratory 
Branch, Ontario Department of Mines, and was found to contain 46.71 percent silica; 
37.81 percent iron (Fe); 0.13 percent phosphorus pentoxide (P20s); and a trace 
amount of titanium dioxide (Ti02). No sulphur was present in the sample. Outcrops 
of the iron formation are few, and the largest exposures are found north of Vande 
Lake. However, the iron formation apparently bifurcates or thickens southeast of 
Prophet Lake, and exploration here would be justified.
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Suggestions for Mineral Exploration

Renewed activity in the report-area began in 1966, when two major mining 
companies (Canadian Nickel Company and the Exploration Division of Anaconda 
American Brass Limited) initiated exploration programs involving detailed geo 
logical mapping, geophysical surveys, and diamond drilling, in areas underlain by 
metavolcanics and mafic intrusive rocks (see "Introduction"). These companies have 
set the guidelines for future exploration; namely, the search for mineral deposits of 
base and precious metals that may exist in the metavolcanic bands and mafic intru 
sions present in the area.

Most of the metavolcanics and mafic intrusive rocks have not yet been adequately 
prospected, and they may contain economic deposits of gold, silver, copper, and 
nickel. Sulphide mineralization is relatively more abundant in those metavolcanics 
that have been affected by a higher grade of metamorphism, and that are now in the 
amphibolite facies. The amphibolite metavolcanic bands south of Whitefin Lake, 
west of Whitefin Creek Fault, and west of Dog River, merit intensive prospecting.

In the metavolcanic band west of Dog River, many large subangular pieces of 
mineralized float may be of local origin. Some of the float consists of highly silicified 
volcanic material containing disseminated pyrite, pyrrhotite, chalcopyrite, and molyb 
denite. Two samples of the mineralized float material yielded 0.04 ounce of gold per 
ton, and 0.02 ounce of gold per ton, respectively. A third sample, taken from a large, 
subangular piece of float consisting of massive pyrite, yielded 0.06 ounce of gold per 
ton when assayed. A target of considerable economic potential, then, appears to be 
in the southwestern corner of the map-area, in the rocks of the metavolcanic band 
west of Dog River.

The Demars Lake metagabbroic intrusion is now known to contain some chalco 
pyrite and pentlandite, sources of copper and nickel, respectively. Other mafic 
intrusions in the map-area may contain similar sulphide mineralization.

The northeast-striking fault system has been described earlier. The faults may 
have acted as channelways for mineralizing solutions. Near the fault zones, volcanic 
and mafic intrusive rocks have been strongly deformed, and they could be favourable 
hosts containing significant amounts of sulphide minerals.

Jolliffe (1934, p. 15D) reported an occurrence of beryl in an "albite pegmatite", 
about l mile northwest of Tackle Lake (in the central part of the map-area). Occur 
rences of beryl in pegmatite were not found by the author during the present survey, 
but it is possible that beryl may be present in economic amounts in the white musco 
vite granite pegmatite intrusions.
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Eayrs Lake—Starnes Lake Area
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SYMBOLS

Glacial striae.

fster,

Sma// bedrock outcrop.

Area of bedrock outcrop.

Bedding, horizontal.

Bedding, top unknown; (inclined, 
vertical).

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

Bedding, top (arrow) from cross bedding; 
(inclined, vertical, overturned).

Lava flow; top (arrow) from pillows shape 
and packing,

Schistosity; (horizontal, inclined, 
vertical).

Gneissosity, (horizontal, inclined, 
vertical).

Banding, relict bedding; (horizontal, 
, vertical).

Lineation with plunge.

Geological boundary, observed.

Geological boundary, position inter 
preted.

Geological boundary, deduced from geo 
physics.

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

Jointing; (horizontal, inclined, vertical).^, f

1&Drag folds with plunge. ^? X

Anticline, syncline, with plunge. 

Vein, vein network. Width in inches. 

Muskeg or swamp.

Motor road. Provincial highway number 
encircled where applicable.

Other road.

Trail, portage, winter road.

Magnetic attraction.

Township boundary (unsurveyed), 
approximate position only.

Surveyed line with mile post, approxi 
mate position only.

SOU RG ES QF IN FORMATION

Geology by L. Kaye and assistants, 1965, 1966. 
Geology is not tied to surveyed lines.

Block Creek Area, Geological Survey of Canada, 1934. 
Map 2065, Atikokan-Lakehead Sheet, Ontario Depart 
ment of Mines, 1965.

ODM-GSC aeromagnetic maps 2098G, S099G, 2/036, 
2109G.

Preliminary maps:
P. 251, Dog River Road Area, scale 1 inch to 2 miles,
issued 1964.
P. 275, Lac des Iles Sheet, scale 1 inch to ye mile,
issued 1965.
P. 339 and P. 340, Eayrs-Starnes Lakes Area, scale
1 inch to Yt mile, issued 1966.
P. 383, Demars-Orbit Lakes Area, scale 1 inch to
mile, issued 1967.
P. 384, Whitefin Creek Area, scale 1 inch to y2 mile,
issued 1967.

Cartography by D. W. Robeson, Ontario Department 
of Mines, 1968.

Base map derived from maps of the Forest Resources 
Inventory, Ontario Department of Lands and Forests, 
with additional information by L. Kaye.

Air photographs from the Forest Resources Inventory, 
Ontario Department of Lands and Forests,

Magnetic declination in the area was approximately 
3"00'E., 1965.
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Scale l inch to 50 miles 

N.T.S. reference 52A/13, 52A/H, 52H/3, 52H/4

RECENT
Swamp and stream deposits.

PLEISTOCENE
Glacial drift, gravel, sand, silt and clay.

PRECAMBRIAN** 
PROTEROZOIC

KEWEENAWAN
MAFIC INTRUSIVE ROCKS

9 Diabase.
9a Porphyritic diabase.

7a Muscovite granite.
7b Tourma/inc-muscovite granite peg 

matite.
7c Grey biotite granite.
7d Pink biotite-hornblende granite.
7e Foliated pink hornblende granite.
7f Hornblende syenite.
7g Quartz monzonite.
7h Quartz-feldspar porphyry (sills and 

dikes).
7j Grey dacitic feldspar porphyry,
7k Hybrid granite.
7m Garnet granite.

EARLY MAFIC INTRUSIVE 
ROCKS

METASEDIMENTS AND 
MET A VOLCANICS

METASEDIMENTS

MAFIC METAVOLCANICS

Map 2172

EAYRS LAKE-STARNES LAKE AREA
THUNDER BAY DISTRICT

Scale l: 63,360 or l Inch to l Mile

6 Granitic-metasedimentary com 
plexes undifferentiated. 

6a Biotite-guartz schist, garnet-biotite-
guartz schist (41) and muscovite
leucogranite (7a). 

6b Pink granitic paragneiss.

5a Hornblende metagabbro.
5b Serpentinized olivine metagabbro.
5c Metaborite.
5d Feldspathic metahornblendite.
5e Hybrid metadiorite-metagabbro

	 complex.
5f Porphyritic (feldspar) metadiorite.
5g Olivine metapyroxenite.

4a Boulder conglomerate. 
4b Feldspathic sandstone. 
4c Greywacke (uniform). 
4d Feldspathic greywacke and arkose. 
4e Tuffaceous greywacke. 
4f Biotite -quartz paraschist, garnet- 

	 biotite-quartz paraschist.

IF Magnetite greywacke iron formation,

l 7^1 3a Metabasalt (massive greenstone).
3b Metabasalt (schistose greenstone).

LiJ 3c Amphibolite, garnet amphibolite.
3d Mafic tuff-agglomerate.
3e Pillow lava.
3f Amphibolite-granite complex.

FELSIC METAVOLCANICS
2a Silicic tuif-agg/omerate.
2b Rhyolite, rhyodacite.
2c Porphyritic (feldspar) dacite.
2d Magnetiferous chert.

UNCONFORMITY

EARLY METASEDIMENTS

1a Biotite-fe/dspar-quartz paragneiss.
1b Amphibolite paragneiss.
1c Granitized paragneiss.

Q Quartz.
S Sulphide mineralization.

*Unconsolidated deposits. Cenozoic deposits are rep 
resented by the lighter coloured parts of the map.

**Bedrock geology. Outcrops and inferred extensions 
of each rock map unit are shown respectively in deep 
and light tones of the same colour. Where in places a 
formation is too narrow to shov/ colour and must be* 
represented in black, a short black bar appears in f- 
appropriate block.


