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ABSTRACT 
This report describes the geology, structure and mineral showings of 

the Cirrus Lake—Bamoos Lake Area, District of Thunder Bay. The map-
area lies north of Pic township and includes parts of Townships 75, 76, 
and 77. The bedrock is all of Precambrian age, but substantial parts of the 
area are covered by thick Pleistocene deposits of varved clays and bedded 
silty sands. 

Figure 1 —Key map showing location of 
map-area. Scale, 1 inch to 5 0 miles. 

The oldest rocks are acid pyroclastic, basic metavolcanics, and 
associated metasediments. These have been intruded by serpentinite and 
gneissic granitic rocks and folded about northeast-trending and northwest-
trending axes. Subsequently, these rocks have been intruded by quartz 
monzonite, quartz diabase dikes, and an intrusive ring complex of alkalic 
gabbros and syenites. 

Copper, copper-nickel, titaniferous magnetite, and asbestos showings 
are present. The copper and titaniferous magnetite showings are associated 
with a banded olivine gabbro unit of the intrusive alkalic complex, and the 
copper-nickel and asbestos^ showings with the serpentinite. There are no 
mines or patented claims m the area, but the copper and copper-nickel 
showings were under examination in 1965. 
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G e o l o g y of 

Cirrus Lake — Bamoos Lake Area 

District of Thunder Bay 

By 

V. G. Milne1 

INTRODUCTION 

Growing interest in the Cirrus Lake—Bamoos Lake area, on the basis of 
mineral showings in the area, and because of its proximity to the Manitouwadge 
mining camp, created a demand for more detailed geological mapping on a 
regional scale. The present geological survey was undertaken for this reason. 
Geological Maps 2098 (Cirrus Lake sheet) and 2099 (Bamoos Lake sheet) 
(both in back pocket) incorporate the results of this survey. 

The area covered in the report lies within Lat . 48°45'N and 48°58'N and 
Long. 86°07 'W and 86°24'W. This comprises about 190 square miles and 
includes part of Township 75, all of Township 76, and part of Township 77 in 
the District of Thunder Bay. The south limit of the area is about 2% miles 
north of the town of Marathon on the north shore of Lake Superior and closely 
corresponds to the north boundary of Pic township. 

The Trans-Canada Highway, No. 17 , crosses the southwest corner of the 
area, and a gravelled access road extends from Highway 17 to Mile 16 on the 
Pic R i v e r . 2 The Pic River bisects the area from north to south and is navigable 
from Mile 16 to beyond the north limit of the map-area. 2 Two tractor roads 
extend into the east half of the area from the Pic River. One road starts opposite 
the end of the Mile 16 access road and follows Goodchild Creek north to the 
powerline a t Goodchild Lake; this road branches near Abe Creek and continues 
east to Veronica Lake and then south to Sprucetop Lake and beyond. The 
second road starts on the east bank of the Pic River a t about Mile 34 and trends 
generally southward to Louis Lake. There are a number of old logging roads 
in the area, but these are mostly overgrown. The area is well within the range 
of float-planes based a t Pays Plat and Whi te River, and many of the lakes are 
suitable for landing. 

'Geologist, Ontario Dept. Mines, Toronto 
8Distances measured from estuary of Pic River and numbered markers placed by the 

Marathon Corporation of Canada. 
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Ci r ru s -Bamoos a r e a 

ODM7730 

Photo 1 —View from amphibolite metavolcanic r idge looking south-southeast over Goodchild Lake. Low ground 
in the right foreground i» underlain by serpentinite. High ridges in the distance are mainly composed of mafic 

metavolcanic rocks. 

Prospecting and Mining Activity 

A limited amount of prospecting has taken place in the area since the 
beginning of the present century. In the early 1930's, claims were held around 
Bamoos Lake on some titaniferous magnetite showings, and north of Louis 
Lake on copper-nickel and gold prospects. No economic discoveries were made 
a t tha t time. 

Interest was renewed in the titaniferous magnetite deposits near Bamoos 
Lake in 1947 and in 1952 the copper-nickel showing north of Louis Lake was 
restaked and drilled by the MacLeod-Cockshutt Gold Mines Limited. Also at 
that time Violamac Mines Limited drilled another copper-nickel showing 
northwest of Goodchild Lake, and investigation of an asbestos prospect in a 
serpentinite body east of Cawanogami Lake was carried out by the Canadian 
Johns-Manvil le Company Limited. This act iv i ty initiated widespread interest 
in the general area and, in large part , led to the staking of the Manitouwadge 
Lake area in 1953. 

The discovery of large sulphide deposits in the Manitouwadge locality 
caused a shift of interest from the Pic River area. However, the presence of 
disseminated sulphides that show low copper values has long been known in 
the magnetite-bearing alkalic rocks northwest and southeast of Bamoos Lake, 
and in 1962 a geological and geophysical investigation of this region was 
initiated by The Anaconda Company (Canada) Limited. The investigation 
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continued in 1963 and 1964, and created a minor staking rush over the whole 
area of the alkalic intrusive complex that lies for the main part southwest of 
the Pic River area. There is also continued interest in the copper-nickel 
showing north of Louis Lake, and about 3 ,000 feet of drilling was completed 
in early 1963 on properties held by Canadian Nickel Company Limited. 

Present Geological Surrey 

The report-area was mapped by the author during the summer of 1963 
with the assistance of G. Armbrust , senior assistant, and D. McBride, R. Munro, 
and C. M. Spooner, junior assistants. About half the area was mapped by 
Mr. Armbrust . Mapping was done on basemaps, a t a scale of 1 inch to 34 mile, 
supplied by the Cartographic Unit of the Ontario Department of Mines, and 
traverses were spaced a t about 34 to 3^ mile intervals. Outcrop positions and 
outlines were determined from air photographs (scale 1 inch to 34 mile) or 
from pace-and-compass measurements tied into recognizable features on base-
maps and air photographs. Also used in map preparation was information 
taken from prospect plans and drill logs in the assessment work files of the 
Ontario Department of Mines and information derived from aeromagnetic 
maps (O.D.M - G . S . C . Maps 2 1 5 6 G and 2 1 5 7 G ) . 

Four preliminary uncoloured geological maps, P.232, P.233, P.234, and 
P.235, on the scale of 1 inch to 34 mile, were released for distribution in M a y 
1964. The final maps, 2098 and 2099 (back-pocket), are a t a scale of 1 inch 
to 3^ mile. 

Acknowledgments 

Information provided by Dr. Jas . E. Thomson and Dr. E. G. Pye of the 
Ontario Department of Mines was most helpful. 

Much information was derived from discussions with geologists E. H. 
Brinley and A. Boerner of The Anaconda Company (Canada) Limited, and 
the use of the company's survey-picket lines greatly facilitated mapping in the 
region of the alkalic complex. Information provided by F. J . Evelegh of 
Canadian Johns-Manvil le Company Limited, Munro mine, Matheson, prior 
to the field season, was of great assistance in assessment and mapping of the 
area east of Cawanogami Lake. G. Mosindy of the Marathon Corporation of 
Canada provided valuable data concerning drift types in the area. General 
information concerning access to the area was generously provided by the 
Marathon Corporation of Canada Limited, The Ontario Paper Company 
Limited, and the Hydro-Electric Power Commission of Ontario. 

Previous Geological Work 

The general geology of the area has been described by Jas . E. Thomson 
(1931) . Earlier reconnaissance trips were made in the general area by R. Bell 
(1872) , A. L. Parsons (1908) and A. P. Coleman (1899, 1900 , 1 9 0 2 ) ; however, 
these provide little information because of the almost complete absence of 
outcrop on the Pic River within the map-area. 

The syenites of the alkalic complex, part of which occupies the southwest 
corner of the map-area, have been the subject of attention for many years. 
The earliest reference to these rocks is by Sir Will iam E. Logan (1847) in the 
Report of the Geological S u r v e y of Canada for the year 1846-47 . Subsequently 
these and associated rocks have been examined in more detail by A. P. Coleman 
(1899, 1900, 1902) and H. L. K e r r (1910 ) . 
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Cirrus-Bamoos area 

Topography 

Most of the area is drained by the Pic River and its tr ibutary creeks. The 
river flows approximately north-south through the centre of the area and 
occupies a wide, fairly flat, and mature val ley. The val ley is between 3^ to 
1 mile wide in places, but in the region of Little Joe and Big Joe creeks it widens 
to about 2 miles. The floor of the va l ley is covered by a thick Pleistocene 
succession of varved clay overlain by bedded silty sands, and more recent 
reworked fluvial clays and sands. The val ley walls rise steeply to several 
hundred feet above the floor of the val ley and in some places form spectacular 
cliffs. The banks of the r iver are commonly steep clay and sand cliffs rising 
as high as 75 to 100 feet above the river. The varved clays extend over the low 
ground along the val leys of Big Joe , Little Joe , Goodchild Creek, and Cirrus 
Creek. 

The serpentinite rock of the intrusion in the northeast quarter of the area 
is fairly soft and has eroded more readily than the surrounding resistant 
metavolcanics. A s a result, two low north-south-trending val leys, occupied by 
Cirrus Creek and Berin Creek to the west, reflect the surficial configuration of 
the serpentine body. Outcrop in these val leys is v e r y poor; along the Cirrus 
Creek val ley almost all the outcrop is in the creek bed. A n area of low ground 
also extends south from Veronica Lake along Spruce Creek. The region is 
locally swampy, but exposures are numerous and drift-cover is usually thin 
and does not include clay. 

The remainder of the area is v e r y rugged and there is a high proportion of 
rock outcrop. The most outstanding ridges in the area are in the south, and 
these attain elevations up to about 1,800 feet above mean sea-level. Average 
elevations over the entire area, excluding the main drainage val leys, are 
probably between 1,200 and 1,500 feet. The elevation of Lake Superior, which 
is about 1 3 ^ miles from the southwest corner of the area, is approximately 
600 feet. The abrupt changes in relief in this area give rise to some magnificent 
scenery. 

The topography is related essentially to the character and structure of the 
underlying rock, but impressed upon this is the effect of a south-southwest 
glaciation. The high areas underlain b y metavolcanics are dominated for the 
most part by long continuous ridges, usually not more than about 1 ,000 feet 
wide, separated by narrow gullies 100 to 200 feet deep (see Photo 2). This 
form is most pronounced east of Goodchild Lake and northwest of Cirrus Lake. 
Where the metavolcanics strike at high angles to the direction of glaciation in 
the area, these ridges are dissected by glacial gullies into separate blocks. 
Exposure is abundant in regions underlain by granite, and the topography is 
controlled by erosion along joint planes and by glacial scour. A s a result, these 
regions consist of broad southwest-trending ridges dissected by innumerable 
shallow gullies that have steep walls. In the southwestern part of the area the 
topography is greatly influenced by the almost circular alkalic intrusive body 
that occupies this region. Arcuate ridges are characteristic of the contact 
area of this intrusion, but toward the interior the dominant topographic 
feature is a series of deep lineaments, some of which are northwest-trending, 
and others radiating northeast-trending to east-trending. 
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Natural Resources 

Much of the area was cut-over in the 1930's and 1940's; the thick tree-cover 
now consists of older hardwood, mostly trembling aspen and white birch, mixed 
with a dense younger growth of softwoods, predominantly black spruce and 
balsam. Some jackpine was observed in the granite areas, especially northeast 
of Cirrus Lake. Dense growths of alder occupy much of the wide val leys of 
the Pic River, Cirrus Creek, and Goodchild Creek, and other low clay-covered 
areas. Cedar is scarce in the area. 

The region east of Cirrus Lake was burned-over in 1934 and possibly more 
recently; a t present, areas containing well-exposed outcrop and covered with 
young jackpine and spruce are intermixed with areas of densely crowded young 
poplar. A more recent burn occurred in part of the northwest corner of the 
area, where much of the tree-cover is thin and is mostly of young poplar and 
spruce. 

Moose and bear were seen, and deer are probably present in the area. 
Beaver are common, as are otter and partridge. Pike and pickerel are found in 
the larger lakes, and lake trout have been reported in Cirrus Lake. 

There are no permanent residents in the area. 
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Cirrus-Bamoos area 

GENERAL GEOLOGY 
The bedrock is all of Precambrian age, but thick unconsolidated v a r v e d 

clays and silty sands of Pleistocene and Recent age are found along the major 
drainage valleys. The Precambrian rocks consist of acid and basic metavol
canics and minor metasedimentary units, intruded by serpentinite, granite, 
diabase, gabbro and alkalic gabbro, and syenite. The age sequence of the 
intrusive rocks has not been absolutely established. There is some doubt as 
to whether the diabase is older or younger than the alkalic intrusions, and also 
doubt as to the position of the serpentinite in the sequence. 

Rubidium-strontium age determinations on granite in the general area and 
on the alkalic syenite gave ages of 2 ,300 million years and 1,225 million years, 
respectively. Copper-nickel and asbestos mineralization are associated with 
the serpentinite, and copper and iron mineralization with the alkalic gabbro. 

TABLE OF FORMATIONS 

CENOZOIC 

Recent: Fluvial clays and silts with very minor gravel. 
Pleistocene: Varved clay and bedded silty sand. 

Unconformity 
PRECAMBRIAN 

PROTEROZOIC 

Alkalic Complex: 
Augite syenite, hornblende syenite, syenite pegmatite. 
Banded olivine gabbro, gabbro dikes. 
Massive olivine gabbro. 

Intrusive Contact 

Younger Basic Intrusive Rocks: 
Quartz diabase. 

Intrusive Contact 
ARCHEAN 

Post-Tectonic Granitic Rocks: 
Hornblende quartz monzonite, porphyritic hornblende quartz monzonite, 

hornblende quartz monzonite dikes. 

Intrusive Contact 

Granitic Gneisses: 
Hornblende-biotite granite gneiss, biotite granite gneiss, leucocratic biotite 

granite; feldspar porphyry, aplite and pegmatite dikes. 

Intrusive Contact 

Older (?) Ultrabasic Intrusive Rocks: 
Serpentinite. 

Intrusive Contact 

Basic to Intermediate Metavolcanics and Metasediments: 
Amphibolite, chlorite schist, saussuritic flows, pillow lava, amygdular lava, 

flow breccia, tuff, iron formation, slate, greywacke, minor rhyolite. 
Acid Metavolcanics and Metasediments: 

Rhyolite, feldspar porphyry, acid breccia, sericite schist, slate, iron formation, 
tuff, greywacke. 



Photo 3—Light-buff-weathering 

rhyolitic breccia exposed on the 

powerline about 2'/i miles northeast of 

the Pic River. 

ODM7732 

Acid Metavolcanics and Metasediments 
The rocks included under this heading are exposed in the south-central 

part of the area. They consist mainly of silicic pyroclastic rocks of fairly 
uniform character. These rocks are in contact with alkalic intrusive rocks on 
the west and with basic to intermediate metavolcanics on the north and east. 
Much of the central part of the mass is unexposed; it forms the floor of the 
Pic River val ley and is covered by thick varved clays and silts. 

The bulk of this unit consists of dark-brown or grey to buff-coloured 
rhyolitic breccia and acid feldspar porphry; in both, the weathered surfaces are 
light-cream to white. The fragmental nature is best seen on weathered surface. 
The breccia consists of angular fragments, generally less than 1 foot in size, 
but many about 1 inch, set in a very fine-grained rhyolite groundmass. Frag
ments include flow-banded rhyolite, aphanitic massive white rhyolite, and 
feldspar porphyry with porphyritic quartz and feldspar from Y% to 1 inch in size. 
Occasionally, large fragments, several feet in length, of blue-black slate and 
"dioritic" metavolcanic rock, are also present. Fluidal. texture is usually 
visible, owing to fragment streaming (see Photo 3) . 
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Cirrus-Bamoos area 

Blue-black aphanitic flows, slates, and tuffs are interbedded with the 
breccia on the east side of the main mass and form a wedge between the acid 
pyroclastic rocks and the mafic metavolcanics to the east. Scattered outcrops 
of slate were also found on the north side of the main breccia mass. The slates 
wedge-out northward and are absent a t some points along the northeast 
contact, but in the south the s laty unit widens to about % mile and in addition 
to slate, well-laminated rocks, consisting of alternating 1-inch to 2-inch beds of 
fine tuffaceous or silty greywacke, become abundant. In some places, these 
show graded bedding, and in one small locality determinations indicated east-
facing tops. One small outcrop that m a y be conglomerate was found in the 
southern region of the s laty sequence. The fragments in this rock are well 
rounded, between 2 to 3 inches in diameter and less, but the fragments and 
matrix consist mainly of the same constituents as the breccia. 

The contact between these rocks and the mafic metavolcanics to the east 
and north is generally marked by a deep erosional val ley. In addition, strong 
carbonatization of the rocks on the north side hampers the delineating of the 
contact, and, as a result, the relationship between the two units is uncertain. 
The thinning-out of the slates to the north could be due to erosional uncon
formity, to changing facies, or a combination of both. On the west, the rhyolit ic 
breccias are intruded by quartz gabbro, olivine gabbro, and syenite of the 
alkalic complex. Here again the contact is poorly exposed owing to preferential 
erosion and drift-cover, but scattered outcrops of rhyolite cut by gabbro were 
found. 

The main mass of the breccia and rhyolite is mostly unsheared, and meta-
morphic recrystallization is slight enough that the original character of the 
rocks is not obscured. The aphanitic metarhyolite groundmass of these rocks 
now consists of granular quartz and alkali feldspar with much fine-grained 
pale-green biotite and carbonate. Usually the rocks are cut by thin quartz-
carbonate stringers. The slates of the east margin frequently show knotted 
texture. The knots are often less than % inch in size and consist of andalusite 
almost entirely replaced by sericitic aggregates. These are enclosed in a fine
grained groundmass of biotite, quartz , and plagioclase, with scattered subhedral 
to euhedral grains of staurolite. The plagioclase is generally oligoclase-andesine. 
The silty metagreywackes and tuffaceous rocks have been metamorphosed to 
fine-grained garnet-biotite-quartz gneisses, in places with hornblende. 

On the west side the silicic pyroclastic rocks have been intruded by rocks 
of the Port Coldwell alkalic complex. A s a result the silicic country rocks 
adjacent to the complex have been subjected to a relat ively high grade of 
thermal metamorphism. Moving toward the alkalic intrusion, the metamorphic 
affect is visible as a gradual change from buff-coloured breccia with soft 
aphanitic groundmass, through dark-grey to mauve breccia with hard aphanitic 
groundmass to a last stage, not everywhere visible, of sugary fine-grained pink 
and grey quartzo-feldspathic metabreccia, in which the fragmental character 
has been largely obliterated. The corresponding mineralogical and textural 
changes of the breccia groundmass that accompany these lithological trans
formations are a general coarsening of the granular groundmass, and the 
appearance of recognizable quartz, orthoclase, plagioclase, and augite. 

Retograde metamorphism has affected all the rocks of this group to some 
extent. Pyroxenes have been par t ly altered to hornblende and biotite; biotite 
has been part ly altered to chlorite, and some epidote accompanies the chlorite. 
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Andalusite in the slates is converted to a sericitic aggregate, but the garnet and 
staurolite remain unchanged. In some localities, especially in the north, these 
rocks have also been carbonatized; for example, in outcrops of pyrit ic slate 
near the north contact, about % mile east of the Pic River, original diamond-
shaped rectangular-shaped porphyroblasts, possibly formerly andalusite, have 
been completely replaced by carbonate. 

The large quanti ty and predominantly brecciated character of the acid 
volcanic material indicates a prolonged period of highly viscous and explosive 
vulcanism. It is believed that contemporaneous with and succeeding the 
deposition of these pyroclastic deposits, the tuffaceous, slatey, and greywacke 
sediments were deposited, formed from volcanic ash and erosional products 
from the volcanic centre. 

The main body of silicic breccias in this area is mostly unmineralized. On 
the other hand, the slaty rocks are almost a lways accompanied by abundant 
pyrite and rusty gossans, and sulphide concentrations occur along much of 
the slate belt about \l/2 miles east of Mile 16 on the Pic River. The high 
sulphur content of the s laty rocks may be related to widespread fumerolic 
act iv i ty in the area of acid volcanism. 

Basic to Intermediate 
Metavolcanics and Metasediments 

A large central portion of the map-area is underlain by mafic metavolcanics; 
associated with these are minor quantities of interflow sedimentary rocks and 
silicic metavolcanics. The total thickness of this unit is unknown but would 
exceed 17 ,000 feet. 

Mafic amphibolitic rocks are the dominant type of this group. The amphi-
bolites are derived mainly from metamorphosed volcanic flows that probably 
ranged originally from basaltic to andesitic in composition. These amphibolites 
show a var ie ty of textures including all combinations from fine-grained to 
coarse-grained, hornfelsic, gneissic, or schistose. In coarse-grained massive 
varieties, two textural forms are common. In one form, the hornblende is 
present as 3^-inch diameter poikilitic grains enclosing feldspathic or saussuritic 
material; in the other, the hornblende exhibits a "feather" texture with 3^-inch 
laths of hornblende set in a feldspathic matrix. The bulk of the mafic meta-
volcanic unit, however, consists of medium-grained and fine-grained amphi-
bolite that is predominantly massive but may be gneissic or schistose. Most of 
the amphibolites are dark-green or dark-grey in colour; but in the regions 
around Pukatawagan and Louis lakes, between the north-trending limbs of 
the serpentinite intrusion, and south of Roccian Lake, the rocks are commonly 
light-grey-green. The lighter colour is due to the pale colour of the hornblende 
and saussurtization of the feldspars in the rocks of these areas. On their 
weathered surface, the amphibolites are commonly a uniform dark-green to 
buff colour, but in some of the massive amphibolites the weathered surface has 
a speckled white and green "dioritic" appearance. Most weathered surfaces 
are relatively smooth; but the coarse poikilitic var ie ty , described above, has a 
characteristically knobby surface, with the large poikilitic hornblende grains 
standing out as small blisters. 

Good exposures of fine-grained flow-banded or tuffaceous metavolcanics 
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Cirrus-Bamoos area 

Photo 4—Amygdular pillow lava 

exposed about Vi mile south of 

Rocclan Lake. 

ODM7733 

are found on the northern islands and on the northwest shore of Cirrus Lake. 
These are now finely laminated epidote-hornblende gneisses with laminae 34 
to }/% inch thick in various shades of green. The typical rock type a t the 
metavolcanic-granite contact is also a finely laminated epidotic hornblende 
gneiss. These laminated rocks are principally metamorphosed flows, but 
originally banded tuffaceous rocks are probably also involved. 

Pillow lava is found throughout the area. In some exposures the pillows 
seem to be at the base of the flow and grade upwards into massive lava, while 
in others the pillows seem to be near the top of the flows. Amygdular pillow 
lavas are exposed on the shores and islands of Cirrus Lake, and south of Roccian 
Lake the rocks seem to be largely amygdular flows (see Photo 4) . 

Scattered exposures of vesicular flow-top breccia, interflow banded iron 
formation, garnetiferous chlorite or hornblende schist, banded tuff, and minor 
greywacke are found throughout the area of mafic metavolcanics (see Photos 5 
and 6). These rocks have been eroded to a greater degree than the amphi-
bolites, so that exposures are small and usually are found in narrow gullies 
between high ridges of metavolcanics. These interflow deposits appear to be 
non-persistent and are ordinarily only a few feet wide. 
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Cirrus-Bamoos area 

A more extensive body of metasediments, which has been included with 
this group, is found in the northwest corner of the area, just west of Huck 
Creek. A highly resistant band of silicic rock, believed to be metarhyolite, is 
exposed as a high ridge about 34 rmie west of Huck Creek. The trend of the 
metarhyolite is north-south, swinging northwest in the north and apparent ly 
terminating against the Runnalls Lake fault in the south. West of the meta
rhyolite the quanti ty of amphibolitic metavolcanic material decreases, and the 
main rock type present is a banded metasediment. The principal type is thinly 
laminated (bands 1 inch and less) dark-grey fine-grained biotite-quartz-albite 
gneiss that has a brown sandy weathered surface. Metamorphosed volcanic 
flows, exhibiting amygdular and pillowed structures, are mixed with the 
metasediment and have a similar weathered appearance except for the presence 
of recognizable hornblende. The volcanic rocks have been metamorphosed to 
garnet-biotite-hornblende gneisses. 

The various types of amphibolite, (massive, gneissic, "dioritic", coarse, 
fine etc.,) grade into each other both transverse and parallel to the strike of the 
units. Crossing strike ridges of these rocks, one commonly finds fine-grained 
amphibolite hornfels or gneiss on the sides of the ridges and medium-grained 
to coarse-grained amphibolite near the tops. M a n y of the topographic ridges 
seem to represent single volcanic flow units or concordant sill units. A t some 
localities, particularly on the power line west of Runnalls Lake, flow contacts 
are well-exposed. The units are up to 1 ,000 feet in thickness, but most are less 
than 200 to 300 feet. It is not possible to say whether all the amphibolitic 
material is simply metamorphosed volcanic rock or whether some of the 
material is intrusive in origin. The considerable thickness of some of the sheets 
and the existence of relict ophitic texture in the hornblende of some of the 
coarse-grained phases seem more compatible with sill intrusions; however, no 
crosscutting relationships were observed among the various amphibolite types, 
and gradations from fine-grained pillowed rocks to coarse ophitic types were 
found. 

The contact between the metavolcanics and the granite gneiss is gradational. 
The metavolcanic rock in the contact zone is usually a finely laminated epidote-
hornblende gneiss. The contact gneiss is commonly feldspathized to a mafic 
feldspar augen gneiss that is intruded by a hybrid mafic hornblende syenite 
gneiss and hornblende-biotite granite gneiss. On the other hand, the contact 
between the metavolcanic rocks and the porphyritic hornblende monzonite 
west of Spruce Creek, is relat ively sharp with only a little interfingering of the 
two rock types. 

The majori ty of the metavolcanic rocks in this group are massive amphi-
bolites. These rocks consist mostly of dark-green hornblende and andesitic 
plagioclase with occurrences of red garnet and biotite scattered throughout 
the area. Original textures, such as ophitic and diabasic, of the coarse flows 
have survived metamorphism in many places. Foliation, where developed, is 
generally poor, and indications of granulation are absent except locally along 
fractures and local shears. This indicates that shearing stress exercised little 
influence during the metamorphic transformation of these rocks. 

A poor gneissosity or schistosity is present in places, and in areas near the 
granite contacts gneissosity is well developed. In the granite contact area, the 
metavolcanic is a hornblende-epidote gneiss. 

Over most of the area, these amphibolites show minor secondary alteration 
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of the feldspar to saussurite or sericite; but in the areas around Pukatawagan 
Lake and Louis Lake, the south portion of the metavolcanics between the 
north-trending limbs of the serpentinite intrusion, and south of Roccian Lake, 
the feldspars are almost completely saussuritized, and the hornblende loses 
much of its colour and becomes pale-green. Fine-grained rocks in these areas 
are composed almost entirely of saussuritic material. Some carbonatization 
appears to accompany the saussuritization, mainly in outcrops just south of 
Budall Creek where the rock has been converted almost entirely to sideritic 
carbonate and chlorite. 

In contact with the serpentinite intrusion the amphibolites are altered. The 
contact is poorly exposed, but the hornblende in the amphibolite adjacent to 
the contact becomes pale in colour and sometimes colourless. In one locality 
1 3 ^ miles south of the Pic River, 34 mile east of Cirrus Creek, the amphibolite 
changes through pale to colourless hornblende amphibolite hornfels to a 
greenish-white fine-grained diopside hornfels adjacent to the serpentinite. 

The greater part of this group consists of amphibolites that represent the 
metamorphosed equivalents of a thick succession of mafic volcanic flows 
probably of basaltic composition. Pillow structure is common throughout the 
succession, implying a generally subaqueous extrusive environment. Some of 
the flow units were v e r y thick, and correspondingly coarse-grained textures 
were observed. Lithologically, the amphibolites are similar to metavolcanics 
in the Marathon-Manitouwadge district and other parts of northern Ontario 
that were formerly classified as Keewatin in age. 

0 1 d e r ( ?) Ultrabasic Intrusive Rocks 

In the north-centre of the map-area, east of the Pic River, a large U-shaped 
serpentinite body intrudes the metavolcanic series. The limbs of the U-shape 
trend almost north-south and are a t least 3% miles long. The average widths 
of the western and eastern limbs are % and % mile, respectively. The basal 
section of the U-shape is about 2 miles from east to west and 1 mile from north 
to south. The position and shape of this ultrabasic intrusion is clearly indicated 
by a high magnetic anomaly on O.D .M. -G.S .C . Aeromagnetic Series M a p 
2157G. In the north the serpentinite disappears beneath thick Pleistocene 
sediments of the Pic River val ley, and it is possible that the limbs of the U-shape 
rejoin beneath these, but the aeromagnetic information indicates that they do 
not. Drillhole and aeromagnetic information indicates that the limbs of the 
serpentinite generally dip steeply west a t about 70°, and the serpentinite 
contact dips north a t about the same inclination in the area west of Goodchild 
Lake. Two other small outcrops of fine-grained black to dark-green serpentinite 
were found in the area. Both are in drift-filled linear gullies in the meta
volcanics, and no contacts were found. One exposure lies about 500 to 800 feet 
west of the north end of Peacock Lake, and the other about 4 ,000 feet north of 
the same lake. 

The serpentinite is relatively homogeneous and consists mainly of black 
to dark-green serpentinized dunite that is rust-brown to buff on weathered 
surface. The rock has a characteristically "honeycomb" texture consisting of 
Y% to 3 4 _ m c h dark-green to black polygonal grains in a white or light-blue-green 
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Cirrus-Bamoos area 

ODM773* 

Photo 7—Asbestos showing No. I on the east side of the trail at the northeast corner of Cawanogami Lake 
The dark bands from the lower left to the upper right are '/i-inch veins of asbestos. 

interstitial mesh. The polygonal grains appear to be pseudomorphed euhedral 
olivine grains replaced by antigorite serpentine. The original olivine grain 
outlines are defined by a thin interstitial mesh of chrysotile serpentine or 
carbonate. No recognizable layering was noted in the serpentinite. 

Jointing is prevalent throughout the ultrabasic intrusion, and more intense 
fracturing and shearing is important locally. Where shearing or intense frac
turing is present, the serpentinite generally loses its "honeycomb" texture and 
becomes fine-grained and massive in appearance. The rock colour changes 
from black to various light shades of green, yellow or kahki. In these areas, 
thin short en Schelon gash veins and irregular stringers form zones up to 6 feet 
wide. The gash veins range from x/i inch long and hair-thin up to 3 to 4 inches 
long and inch wide. The veins and stringers are filled by fibrous carbonate 
material, often with magnetite-lined walls, magnetite itself or carbonate. 
Where magnetite is the predominant veining material, the oucrops are usually 
rusty-weathering. The variabi l i ty in colour and texture, and the relationship 
to fracturing, are well illustrated in outcrops along the bed of Cirrus Creek. 
Chrysoti le asbestos veins have been recorded from a small area east of 
Cawanogami Lake, but no further occurrences of commercial fibre were 
observed (see Photo 7). 

The serpentinite is relat ively soft and generally weathers low, especially in 
the east half where exposure is poor and limited almost entirely to the bed of 
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Photo 8—Narrow selvages of thin carbonate laminate cutting honeycomb-textured serpentinite and enclosing 
pillow-shaped massive honeycomb-textured serpentinite. Exposure in the bed of Cirrus Creek about 2 ,000 feet 

north of the Junction with Pukatawagan Creek. 

Cirrus Creek. Minor carbonatization occurs throughout the serpentinite but 
locally becomes more intense and is associated with talc, as for example, 3^ 
mile northeast of Goodchild Lake. 

Some peculiar structures, observed in outcrops of serpentinite in Cirrus 
Creek, would appear to be related to the carbonatization. The best exposures 
are in the bed of the creek between 34 and 3^ mile north of its junction with 
Pukatawagan Creek. The structures consist of balloon, pillow and bolster-
shaped masses of "honeycomb" textured serpentinite ranging in diameter from 
about 6 inches to 5 feet. These masses are rimmed by layered selvages ranging 
from finely laminated 1-inch widths (see Photo 8) to 9-inch selvages with 
J-£ to 3^-inch laminae. In the narrow finely laminated selvages, the layers 
consist of v e r y thin carbonate laminae alternating with thin strips of "honey
comb" serpentinite material. In the wider selvages, the laminae consist of 
dark-green and white, talc and carbonate layers. The serpentinite is unsheared 
but is commonly traversed by thin, dusty serpentinite stringers. In the narrow 
selvages, the "honeycomb" texture is retained but the serpentine is almost 
completely replaced by carbonate; cutting through the "honeycomb" texture 
and across former serpentine stringers are parallel laminae of carbonate. The 
wide selvages consist of alternating carbonate and talc layers, but ghosts of 
former "honeycomb" texture and serpentine stringers are still recognizable. 
The structures seem unrelated to shearing and it is not known w h y the carbon
atization and steatitization replacement developed such forms. 
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Cirrus-Bamoos area 

Near the contact the serpentinite generally has a finer-grained appearance. 
The actual contact is exposed in only two known locations, but some additional 
information on its character is available from drill cores. The contact is sheared 
to a talcose carbonate schist where exposed near Pukatawagan Creek, about 
% mile south of Cirrus Creek, but a good exposure of the contact is found just 
south of Berin Creek, about 1 } ^ miles south of the Pic River . The contact is 
unsheared but its exact location is not easily recognized, as the amphibole of 
the metavolcanic rock a t the contact becomes pale coloured, and the serpen
tinite is altered to a tremolite-chlorite rock of similar appearance. Toward the 
contact there is a progressive change in the serpentinite, with serpentine being 
replaced by chlorite and tremolite, but with the original texture still recogniz
able. Serpentinite near the contact, from a drillhole a t the north end of 
Goodchild Lake, has been metamorphosed to a tremolite-talc-carbonate rock 
but again still retains recognizable original texture of the serpentinite. In hand 
specimen the tremolite rock is a medium-green to dark-green colour, medium-
grained, massive amphibolite, and, except for being softer, is difficult to dis
tinguish from the metavolcanic amphibolites. The metavolcanic amphibolites 
(see p. 13) in contact with the serpentinite are metasomatically altered in some 
localities to diopside hornfels. 

The asbestos showing east of Cawanogami Lake and magnetite concen
trations in narrow gash vein zones were the only mineralizations found within 
the serpentinite. Grab sample assays of the magnetite-veined material indicate 
a chromium content of about 0.4 percent. No sulphide mineralization was 
found within the serpentinite; however, sulphide mineralization is fairly common 
in the metavolcanic amphibolites in contact with the serpentinite, and in a t 
least two localities significant copper-nickel values have been discovered (see 
p. 44, 48) . In both of these localities silicified metavolcanic and pale-coloured 
hornblende hornfels are found. 

The serpentinite intrusion crosscuts some of the volcanic units a t its south 
end and appears to interfinger a t other points along the contact; it is certainly 
younger than the metavolcanics, but no intrusive rocks were found cutting the 
serpentinite, so that its age in relation to the granites, diabase and alkalic 
gabbros is uncertain. 

Although the serpentinite is converted to a tremolitic rock close to the 
contacts, the whole mass is mostly uniform serpentinite. Localized shear zones 
occur in the serpentinite, but essentially the intrusion consists of a massive 
aggregate of euhedral pseudomorphed olivine grains; features that might 
suggest intrusion of the serpentinite as a solid mass are generally absent. The 
Pic River serpentinite appears to resemble serpentinized dunite of the Lake 
Abitibi region of Ontario (Satterly 1949, 1 9 5 1 , 1 9 5 2 ) ; but the associated 
peridotites and gabbros, usually associated with the dunites in the latter area, 
were not found in the Pic River region, and no visible evidence of layering 
was found. 

The minor character of the shearing in the serpentinite might suggest that 
this intrusion was emplaced after the regional folding. However, evidence from 
the enclosing folded metavolcanics and metasediments indicates that shearing 
was of minor importance during the deformation of these rocks; for this reason, 
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the relatively unsheared character of the serpentinite does not exclude the 
possibility that it has been folded with the metavolcanics. Contact effects in 
the metavolcanics suggest that the intrusion of the serpentinite body preceded 
the regional metamorphism (see p. 33) . 

Granitic Gneisses 

Well-exposed granite gneiss occupies the northeast and southeast corners 
and most of the northwest quarter of the map-area. The predominant rock 
type is biotite or hornblende-biotite granite gneiss, but this unit is quite 
inhomogeneous. The rock colour may be white, grey or pink, and the mafic 
content varies from less than 5 to about 15 percent. Foliation may be v e r y 
pronounced or hardly visible, and the grain-size ranges from medium-grained 
to fine-grained to coarse-grained. Sphene is present in some of the gneiss, and 
epidote becomes important locally. Throughout the area the gneiss is cut by 
irregular veins and bodies of fine-grained to medium-grained leucocratic biotite 
granite that may be segregation material from the gneiss itself, or later injected 
granite material. 

Jointing is well developed in the granite gneiss, and reddening of the gneiss 
along the joint planes is common, particularly in the area between the Pic 
River and the North Skipper Lake. The red to pink colour is due to the 
hematization of the feldspar in the gneiss along the joint planes. 

Large and small isolated bodies of mafic amphibolite are scattered through
out the area of granite gneiss, and this scattering in part causes variation in the 
mafic content of the granite. In the northwest quarter of the area the pre
ponderant type is a poorly foliated coarse-grained microcline-albite granite 
containing 5 percent or less biotite. Hornblendic granite is found in the latter 
area, but is mostly in the region north of North Skipper Lake where numerous 
large amphibolite xenoliths are present in the granite. 

Along the main contacts with the metavolcanics the gneiss consists largely 
of a mafic hybrid feldspar augen gneiss with much hornblende and epidote. 
Partial ly feldspathized xenoliths of amphibolitic metavolcanic rock are scattered 
in the hybrid gneiss. The contact is not abrupt but consists of a heterogeneous 
transitional zone several hundred feet wide composed of various hybrid forms 
of amphibolitic metavolcanic and granitic gneiss rock. 

In most locations along the contact, the strikes of the granite gneiss and 
the neighbouring metavolcanic gneiss are almost parallel; but the granite gneiss 
does truncate some of the metavolcanic units, as for example, in the northwest 
corner and southeast of Runnalls Lake. Intrusive interfingering of the granite 
gneiss and xenoliths of metavolcanic material in the granite gneiss also testify 
to the fact that the granite gneiss is intrusive into, and therefore younger than, 
the metavolcanics in the area. A great number of fine-grained granitic dikes 
and a few small pegmatites cut the metavolcanics in the contact regions. 
Throughout the area of metavolcanics there are scattered dikes of biotite, 
hornblende-biotite and pyritic granite, aplite and light-grey feldspar porphyry 
(see Photo 9) . The relationship of these dikes is not v e r y clear, but most of 
them, especially the granite dikes, are probably related to the granite gneiss. 
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Cirrus-Bamoos area 

Photo 9—Feldspar porphyry dike cutting pillowed mafic metavolcanic rock on the powerllne 
at the south end of Talus Lake. 

Post-Tectonic Granitic Rocks 

In the southeast part of the area, around Sprucetop and Veronica lakes, a 
large elongate mass of quartz monzonite intrudes between the metavolcanics 
on the west and the granite gneisses on the east. The intrusion trends almost 
south-southwest from around Veronica Lake in the north to Spruce Creek in 
the south and extends beyond the south limit of the area. The exposed length 
within the area is about 6 miles, but the quartz monzonite extends beyond the 
map-area to the south and east. The general outlines of this intrusion are 
apparent on the regional aeromagnetic maps of the area (O .D .M. -G.S .C . 
Maps 2156G, 2157G, and 2167G) due to the relatively high magnetic response 
of the quartz monzonite. The intrusion is widest in the south, where it is about 
3 miles wide, and narrows to about mile in the north. A smaller, poorly 
exposed stock of similar quartz monzonite intrudes the metavolcanics in the 
centre of the area around Beggs Lake. This body is almost elliptical, and is 
about 2 miles from east to west and % mile from north to south. Two other 
small occurrences of quartz monzonite are exposed in the area: one on the 
power line northeast of Runnalls Lake, and the other on the west arm of 
Madoson Lake. 

The large intrusion in the southeast is dominantly porphyritic, tending to 
non-porphyritic at the contacts. The rock consists of anhedral, pink microcline 
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phenocrysts, up to about }/% inch in size, set in a medium-grained to coarse
grained groundmass of grey oligoclase and microcline feldspar and quartz, 
spotted with between 15 to 20 percent black hornblende and biotite. Micro
cline is the predominant feldspar. Minor amounts of sphene, epidote, chlorite, 
apatite, and magnetite are also present. 

In the south this porphyritic quartz monzonite has a fairly well-defined 
contact against less mafic hornblende-biotite-granite gneiss to the east and 
becomes non-porphyritic about 1,000 feet from the contact. It is also common 
to find amphibolitic xenoliths in the quartz monzonite a t this contact. In the 
north, near Veronica Lake, the contact is not so well defined. 

In contact with the metavolcanics the intrusion tends to be non-porphyritic, 
less quartzose and more mafic. The intrusion interfingers with, and a con
siderable number of quartz monzonite dikes intrude, the metavolcanics in the 
contact areas. The rock is generally massive but may show poor foliation, 
especially near the contacts. 

In the small stock in the Beggs Lake area and in the occurrences northeast 
of Runnalls Lake and on Madoson Lake the quartz monzonite is usually light-
grey, medium-grained, massive, equigranular, and mainly of the same com
position as the porphyritic intrusion. In the occurrence northeast of Runnalls 
Lake the medium-grained quartz monzonite grades into a dike of fine-grained 
light-grey quartz monzonite containing medium-grained phenocrysts and 
clusters of hornblende and biotite. Similar dikes are found cutting the meta
volcanics in the Cirrus Lake area and west of Spruce Creek. Fluxion structure 
is evident in the quartz monzonite of some of these dikes. Scattered hornblende 
quartz monzonite dikes are found cutting the biotite granite gneisses. 

Intrusion of the quartz monzonite appears to have been controlled to some 
extent by the metavolcanic fold structure. The Beggs Lake stock is intruded 
in the nose of an anticlinal structure, and the larger intrusive body in the 
Veronica Lake region forms part of a V-shaped intrusive mass, the form of 
which appears to be controlled by the fold structure. 

The quartz monzonite has a characteristically high magnetic response and 
shows up well on aeromagnetic maps of the area (O.D.M.-G.S .C. M a p 2 1 5 7 G ) . 
The southeastern intrusion shows up clearly as a steep-sided magnetic intensity 
ridge rising about 200 gammas above the local background. The Beggs Lake 
stock does not show up as clearly because of interference between the magnetic 
response of the stock and of the large serpentinite intrusion just J4 mile to the 
north; but it does show as an area of high magnetic intensity. The two other 
quartz monzonite occurrences in the area appear to be too small to show up 
on the regional aeromagnetic map. A large, elliptical aeromagnetic anomaly, 
about 9 by 6 miles, with its centre about 6 miles northeast of Cirrus Lake, is 
found east of the map-area. This anomaly appears to correspond to a similar 
hornblende quartz monzonite, intrusive into biotite and hornblende-biotite 
granite gneiss. However, within the anomaly there are areas of high magnetic 
response that suggest that the quartz monzonite in this area may not be 
homogeneous. 
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Cirrus-Bamoos area 

Younger Basic Intrusive Rocks 

Throughout the area diabase dikes are found intruding silicic and mafic 
metavolcanics, granite gneisses, and quartz monzonite. None were found 
cutting either the serpentinite intrusion or rocks of the alkalic intrusive 
complex. 

Dikes range in width from a few inches to about 500 feet, and within the 
area some can be followed for distances of 6 to 10 miles. Aeromagnetic infor
mation indicates (see O . D . M . - G . S . C . Maps 2 1 5 6 G , 2 1 5 7 G , 2167G) tha t some 
of these diabase dikes are actual ly parts of dikes that extend beyond the map-
area and are several tens of miles, or even hundreds of miles long. Most of 
the dikes, however, are not apparent on the regional aeromagnetic maps. 

Multiple branching and converging dikes are common and some dikes 
cross, but no mutual intrusion was noted. In the areas of mafic metavolcanic 
rock the dikes follow joint directions and structural trends, such as the strike 
of the country rock or contacts, and change from one to another a t random. 
Thus, in these areas, although the dikes are almost a lways vertical, the strikes 
are quite variable. 

On the other hand, in the granitic and silicic metavolcanic areas, the dikes 
largely follow joint directions. The dikes are generally vertical and there are 
three major strike directions. The most prominent strike direction is about 
N50°W, which is parallel to the strike direction of many of the Algoma diabase 
dikes; these are apparent on air photographs (Parkinson 1962) and on regional 
aeromagnetic maps. The remaining dikes strike either between N10°E and 
N 1 0 ° W , or about N30°E. 

Most of the diabase dikes are medium-grained, equigranular, massive, with 
typical diabasic texture, grading into fine-grained, black, chilled diabase a t 
the contacts. The medium-grained diabase has an over-all dark-grey colour 
but, in detail, is a speckled aggregate of black pyroxene and greenish-grey 
feldspar. The diabase weathers a distinctive rusty-brown to buff colour. In 
narrow dikes the diabase is almost all fine-grained chilled material, and in wide 
dikes the diabase in the interior of the dike may be coarse-grained, mottled 
light-greenish-grey and black in colour. Sporadic clusters of plagioclase 
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No mineralization was located in or a t the contacts of the quartz monzonite, 
but in the area between the Pic River and Budall Lake there is extensive 
pyrite mineralization, that , i t is believed, may bear some relationship to the 
quartz monzonite. In this area the amphibolitic metavolcanics are intruded by 
much monzonitic and granitic material, and the amphibolites are frequently 
feldspathized and hybridized. In some locations the metavolcanic is brecciated, 
and the breccia cemented by pink, red or white granitic or monzonitic material. 
Associated with the hybridization and brecciation there is much disseminated 
pyrite mineralization. The area is marked by a high magnetic anomaly rising 
about 600 gammas above the local background. 



phenocrysts, up to Y2 inch in size, were found in many of the diabase dikes, 
and visible quartz is often present. Disseminated pyrite and pyrrhot i te are 
common accessories. 

The diabase consists mainly of labradorite feldspar and augite with some 
interstitial quartz and granophric intergrowth material. Accessory minerals 
include magnetite, ilmenite, pyrite and pyrrhot i te; minerals such as horn
blende, biotite, and chlorite occur as alteration of the pyroxene; sericite and 
minor epidote occur as alteration of the plagioclase. All the dikes in the area 
appear to be quartz diabase. Occasionally the rock in contact with the diabase 
may be highly epidotized, but usually there is no megascopic change visible in 
the country rock. 

The diabase dikes are younger than the metavolcanics and metasediments, 
the granite gneisses, and the quartz monzonites; but their age relative to the 
serpentine intrusion and the alkalic intrusive complex is uncertain. On the 
basis of the available information, it is believed that the diabase dikes are 
probably older than the alkalic intrusive complex. 

Port Coldwell Alkalic Complex 

The youngest rocks in the area appear to be the gabbros and syenites of 
the Port Coldwell alkalic complex that part ly occupies the southwest corner of 
the map area. The rocks of the complex have been examined intermittently 
since as early as 1846 (Logan 1847) . The present examination was of a recon
naissance nature in order to relate the complex to the other rocks in the map-area. 

The alkalic complex is almost circular in shape and about 16 miles in 
diameter, but only the northeast corner, about one-tenth of the whole, is 
present within the map-area. The contacts of the complex are poorly exposed, 
but exposures of olivine gabbro of the complex intruding acid metavolcanic 
rock are present. Within the map-area the contact transects the local strike 
of the metavolcanic country rock, and the rocks in the contact area have been 
thermally metamorphosed. Information to the date of writing suggests that , 
within the map-area the outer contact of the complex dips westerly between 
40° and 70° (verbal communication from A. Boerner) . 1 

The Port Coldwell alkalic complex as a whole includes a wide var ie ty of 
saturated 2 and undersaturated rocks 8 , but within the map-area no under-
saturated rocks were found. The rocks present can be grouped into three major 
units. The three rock units are situated concentrically about the southwest 
corner of the map-area with massive, homogeneous augite syenite forming the 
inner unit, enclosed by an arcuate mass of part ly layered, grossly banded olivine 
gabbro, and an incomplete outer arc of massive olivine gabbro. There may 
be a gradational relationship between the augite syenite and the banded olivine 
gabbro, but the relationship between the latter and the massive olivine gabbro 
appears to be intrusive. 

Geologist, The Anaconda Company (Canada) Limited. 
JSaturated rocks: those rocks that contain neither excess silica nor unsaturated minerals. 
HJndersaturated rocks: those rocks containing unsaturated minerals such as the feldspathoids 

(nepheline, melilite, sodalite). 
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Cirrus-Bamoos area 

The alkalic complex is readily apparent on aeromagnetic maps of the area 
(O.D.M. -G.S .C . Maps 2 1 5 6 G , 2 1 5 7 G , 2 1 4 6 G and 2 1 4 7 G ) . The three major 
divisions of the alkalic complex that are found within the map-area appear to 
have characteristic magnetic responses; the general dimensions and outlines of 
these units are also apparent on the regional aeromagnetic maps. 

The outer massive olivine gabbro shows up as a magnetic ridge rising 200 
to 300 gammas above the regional background on the west side of the Pic 
River. The ridge terminates about 2 miles north of the south boundary of 
the map-area, which closely corresponds to the limits of the massive olivine 
gabbro as mapped. The magnetic high ridge also terminates about 1 mile to 
the south of the map-area, suggesting that the gabbro occurs as a lens on the 
outer margin of the complex. 

The banded olivine gabbro unit is apparent on the aeromagnetic maps as 
a continuous outer arc of intense magnetic lows as much as 5,000 gammas 
below the regional background. The magnetite content in rocks of this unit is 
much higher than in rocks of the syenite or massive gabbro units. Magnetite 
concentrations are known to be present south of and near the east end of 
Bamoos Lake; this would seem to correlate with a v e r y strong magnetic low 
in that region on O . D . M . - G . S . C . Aeromagnetic M a p 2 1 5 7 G . The lows probably 
relate to strong reverse remnant magnetism in the banded gabbro. Over the 
syenite unit the magnetic intensity appears to rise gradually from the magnetic 
low belt to intensities about 2,300 gammas above the regional background. 

Massive Olivine Gabbro 

A narrow, arcuate-shaped outer band of olivine gabbro, about 2 ,000 feet 
wide and 23^ miles long, extends from the south margin of the map-area, 
northward along the west side of the Pic River to about 3̂ 2 mile north of 
Malpa Lake. The rock has a characteristic appearance and is readily dis
tinguishable from the other gabbros in the area. The olivine gabbro is massive 
dark grey, predominantly medium-grained to fine-grained but with scattered 
coarse-grained lustrous anhedral plagioclase phenocrysts, which sometimes 
exhibit an iridescent blue schiller. The rock is mostly homogeneous, but 
segregations were found consisting mainly of coarse pink perthitic feldspar. 

Mineralogically, the olivine gabbro consists of plagioclase and about 
30 percent mafic minerals. The principal ferromagnesian mineral is augite 
with lesser amounts of olivine (approximately of hyalosideritic composition), 
hornblende, and biotite. Apat i te and magnetite are important accessories, and 
minor amounts of chlorite, pyrrhot i te , and myrmekite are present. Most of the 
hornblende and biotite occur as reaction rims around the pyroxene. Occasion
ally, the olivine grains have reaction rims of pale-green to brown biotite, and 
magnetite. There appear to be three generations of feldspar in the olivine 
gabbro. Strongly zoned and polysynthetically twinned andesine-labradorite 
grains are enclosed by rims of zoned but untwinned oligoclase-albite, except 
where the andesine-labradorite grains are enclosed in pyroxene. The boundary 
between the two phases is in some places knife-sharp and in other places 
gradational, and the inner andesine-labradorite is commonly corroded by the 
oligoclase-albite rim. Antiperthite is the third feldspar phase present; this is 
formed by replacement of the plagioclase b y potassic feldspar in an irregular 
patchy form, or as string perthite from the grain boundaries. 

22 



In an outcrop on the west bank of the Pic River, about 3^ mile north of 
the south edge of the map-area and about 34 mile south of the Falconbridge 
drillhole location, the olivine gabbro grades into a large segregation mass of 
coarse pink perthitic syenite rock. This segregation material also is present as 
a 4-inch wide dike cutting the gabbro. The segregation syenite is coarse
grained, massive, with to 1-inch long, light-pink feldspar phenocrysts, 
occasionally with greyish centres, set in a fine-grained speckled pink and black 
matrix. The mafic content of the rock is about 1 0 percent, and the coarse 
feldspar phenocrysts constitute between 30 and 4 0 percent. The coarse feldspar 
is mainly antiperthite consisting of zoned albite-oligoclase; it shows Carlsbad 
twinning in places and, rarely, a poor albite twinning; i t is part ly replaced by 
potassic feldspar to form irregular braid antiperthite, particularly a t the grain 
boundaries. The groundmass consists of the same feldspar with augite, horn
blende, biotite, and accessory magnetite and apatite, and minor chlorite and 
carbonate. 

An intermediate phase between the gabbro and the pink segregation syenite 
consists of coarse-grained, euhedral to subhedral mauve-grey feldspar rimmed 
by pink feldspar and set in a fine-grained matrix of pink feldspar and black 
mafic minerals. The mafic content is about 15 percent. The feldspar in this 
intermediate phase is mainly antiperthitic-zoned oligoclase-albite but with less 
potassic feldspar replacement than in the pink segregation syenite. A few 
corroded phenocrysts of andesine-labradorite that occur in the intermediate 
phase are enclosed by wide rims of oligoclase-albite plagioclase in the same 
manner as in the olivine gabbro. About 5 percent quartz is present in the 
intermediate phase, interstitial to the other minerals and as graphic inter-
growths with the antiperthite. A similar mass of mauve and pink coarse
grained antiperthitic feldspar rock was observed on top of a high bare ridge, 
about 500 to 700 feet west of Malpa Lake, near the contact between the gabbro 
and the banded gabbro. 

Much of the olivine gabbro is buried beneath the clays and sands of the 
Pic River valley, and only one exposure of the gabbro contact was found. 
The exposure is on the south side of a small creek, about 1,600 feet north and 
3,000 feet west of the end of the road, near Mile 16 on the Pic River. The 
olivine gabbro is in contact with anorthositic gabbro of the banded gabbro 
series, which lies to the west. The anorthositic gabbro is light-blue-grey 
coarse-grained and massive with between 10 to 15 percent mafic minerals, 
which are principally augite, hornblende, biotite and magnetite. Scattered red 
feldspathization, with some associated quartz, occurs along fractures and as 
isolated blobs in anorthositic gabbro. 

In the contact area the plagioclase feldspars are clouded in both the 
anorthositic gabbro and the olivine gabbro. In thin section the cloudiness 
gives the feldspar a bluish grey appearance and is caused by minute speck 
inclusions; some of these seem to be oriented in lines parallel to the albite 
twin plane direction. The effect is apparent in hand specimen as a schiller 
lustre in the feldspar of the olivine gabbro, and is probably the cause of the 
bluish appearance of the feldspar in the anorthositic gabbro. 
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Cirrus-Bamoos area 

Figure 2— Sketch of the contact between massive olivine gabbro and banded olivine gabbro of the 
Port Coldwell alkalic complex. 

The contact between the two rock types is sharp. There is no apparent 
textural change in the anorthositic gabbro a t the contact, but the olivine gabbro 
looks slightly more porphyritic. The plagioclase phenocrysts appear to be more 
plentiful and slightly coarser, but the groundmass remains medium-grained to 
fine-grained. The contact is an intrusive one and is very irregular (see Figure 2), 
dipping between vertical and 30°E; but which one of the gabbros is intrusive 
into the other is uncertain. Two small outcrops of coarse-grained dark-blue 
anorthositic augite gabbro were found in the massive olivine gabbro, about 
300 feet east and west of Malpa Lake. These anorthositic augite gabbro 
masses are probably apophyses of the main body but could also be xenolithic 
material caught up in the olivine gabbro. 

Banded Gabbro 

The banded gabbro unit is quite heterogeneous. There appears to be a gross 
banding, but this is complicated by the presence of large metavolcanic xenoliths 
and intrusive dikes of gabbro, syenite, and syenite pegmatite. The unit forms 
an arc around the central syenite with a surficial width between 4,000 and 
5,000 feet. Banding (in the gabbro) strikes nearly parallel to the outline of 
the complex and dips between 50° and 35° toward the centre of the mass, 
becoming shallower toward the centre, (see Photo 10) . 

The unit consists mainly of banded olivine gabbro with layers ranging in 
composition from about 85 percent mafic to 85 percent felsic. Generally, the 
gabbro is grossly banded with band widths up to 300 feet. The range in 
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Photo 10—Banding in the olivine gabbro of the alkalic complex exposed on the powerline about 5 ,500 feet 
southwest of the Pic River. 

composition of these bands is between 15 and 40 percent mafic, but occasional 
rhythmical ly layered sections are present within these bands; it is in these 
layers that the wider range in composition occurs. Rhythmic layering is well 
illustrated in outcrops of the gabbro along Highway 17 , south of the area. 
Within the area rhythmic layering is not common, but banding and layering 
can be seen in exposures along the powerline west of the Pic River. 

The banding could not be correlated between traverse lines with any 
certainty; it is probable that some of the layers and some of the bands are not 
continuous along strike. In some outcrops the rhythmic layering is s treaky 
and dies out along strike. In addition, the presence and correlation of the 
banding is obscured to some extent by the presence of metavolcanic inclusions 
and by intrusive dikes of hornblende syenite, syenite pegmatite, and anor
thositic gabbro. 

The metavolcanic inclusions v a r y in size and are v e r y irregular in shape, 
and only a generalized outline of some of the larger ones is indicated on the 
map. In particular, where the banded gabbro is in contact with the meta
volcanic country rock there is an extremely complex zone of mixed gabbro, 
metavolcanic rock, and gabbroic syenitic and granitic pegmatite. The syenitic 
pegmatites are composed of pink or cream-coloured perthitic feldspar, generally 
euhedral, containing 10 to 15 percent interstitial hornblende and biotite. Some 
of these pegmatites are coarse-grained with feldspar crystals from 4 to 12 inches 
long and 2 to 3 inches wide, with masses of intergrown biotite and hornblende 
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1 to 2 inches in diameter. The feldspar crystals generally show patchy blue 
schiller. Medium-grained to coarse-grained quartz augite syenite and red 
feldspar hornblende syenite dikes also cut the banded gabbro rocks; granitic 
pegmatite phases, with graphically intergrown quartz and feldspar, occur in the 
heterogeneous contact zone on the powerline west of the Pic River. 

The banded gabbro ranges from medium-grained to coarse-grained, and 
from dark-grey and black, to light-grey with dark spots. Weathered surfaces 
are characteristically rust-brown, and weathering has frequently penetrated 
deeply. Dark-coloured feldspar is present but generally the feldspar is grey 
to white and the rock colour is directly related to the mafic content. The 
principal constituents of the gabbro are chrysolitic olivine, augite, and biotite 
with zoned andesine-labradorite feldspar. In general, the olivine appears to be 
more abundant than the pyroxene. Rough estimates of the axial angle (2V) 
of the olivines suggest that there is a change to more fayalitic composition from 
the outer margin of the banded gabbro toward the centre. Accessories include 
a relat ively high proportion of magnetite and apatite and minor amounts of 
chlorite, serpentine, pyrite , pyrrhotite , and carbonate. Small amounts of 
interstitial potassic feldspar were found in two thin sections. The biotite 
content of the gabbro is variable but would appear to be greatest in gabbro 
containing small amounts of potassic feldspar. In some exposures, especially 
in the medium-grained dark-brown weathering phases northwest of Malpa 
Lake, the feldspar and pyroxene grains exhibit a parallel alignment, but most 
commonly the crystal grains show no orientation. In coarse-grained phases 
the pyroxene is ophitic to sub-ophitic, and the olivine is subhedral to rounded 
and generally included in the pyroxene and plagioclase. Some hypersthene-
olivine gabbro is exposed on the powerline west of the Pic River in the contact 
zone of mixed gabbro and metavolcanic rocks. In a thin section of this rock 
the augite and olivine are generally enclosed by hypersthene, and this is the 
only rock in which exsolved lamellae were observed in the pyroxene. 

Dikes of anorthositic gabbro cut the banded gabbro unit. These dikes 
consist of zoned andesine-labradorite feldspar, which has been highly sericitized 
and saussuritized, with between 10 and 15 percent mafic minerals including 
augite, hornblende, and biotite, and accessory magnetite, chlorite, and apat i te . 
This rock resembles the white-weathering anorthositic members of the banded 
gabbro unit, but the mafic minerals in the dike rock tend to clot together, 
giving the rock a characteristic spotted appearance. 

Exposures of the contact are rare. The contact between the massive 
olivine gabbro and the anorthositic gabbro of the banded unit has already been 
described (see page 23, 24) . A n exposure of olivine gabbro of the banded unit, 
intruding meta-breccia rock, occurs just east of the pit about 4 ,500 feet west-
northwest from the junction of Goodchild Creek and the Pic River. The 
contact is v e r y irregular, and the gabbro a t the contact is fine-grained but 
grades west into coarse-grained, almost pegmatitic olivine gabbro. The west 
boundary of the banded olivine gabbro is difficult to pinpoint without detailed 
petrological s tudy of the rocks. The augite syenite of the inner unit is suffi
ciently distinctive, when fresh, that after some familiarization in the area it 
can be recognized; but it is v e r y similar in appearance to some of the anor
thositic phases of the banded olivine gabbro unit, and many of the outcrops 
are deeply weathered and rusted. 
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Magnetite is an important and ubiquitous accessory throughout the banded 
gabbro unit and in some localities it is concentrated into bodies of economically 
interesting size. Most of the concentrations are exposed around the small lake 
just east or southeast of Bamoos Lake. The magnetite is titaniferous, and 
appreciable vanadium has been recorded from some samples. Other accessories, 
which are usually v e r y minor, are pyrite and pyrrhotite , but locally these also 
become concentrated and are occasionally accompanied by chalcopyrite. These 
concentrations are found generally in coarse-grained to v e r y coarse almost 
pegmatitic phases of the banded olivine gabbro unit, often rich in coarse needles 
of clear transparent apatite. In some thin sections where pyrrhoti te is a minor 
accessory, it appears to replace the magnetite in the gabbro. Where pyrrhot i te 
is concentrated in the rock magnetite seems to be absent; and where chalcopy
rite is present, it in turn replaces the pyrrhotite . The sulphides are disseminated 
interstitially, coating cleavage planes and filling small fractures in the gabbro. 
All the mineralization, observed in that part of the alkalic complex within the 
map-area, is confined to the banded gabbro unit, or in metavolcanic material 
mixed with gabbro in the heterogeneous contact area. None was located in the 
syenite or in the outer massive olivine gabbro unit. 

Augite Syenite 

The arcuate mass of banded olivine gabbro, just described, encloses a large 
body of augite syenite in the southwest corner of the area. The syenite is 
homogeneous and, although locally the feldspar shows a tendency to parallel 
orientation, there is no banding or rhythmic layering evident. 

The syenite is coarse-grained, massive and dark coloured when fresh, but 
most outcrops are deeply weathered; beneath the surface-weathering the rock 
ranges from dull hematite red colour to rusty-orange or pink. The rock 
generally has a thin surface skin, which has weathered light-pink to buff, 
mottled with black and rusty mafic spots. This light-weathering skin is one 
of the more distinctive features, and the perthitic feldspars can be recognized 
in the surface skin. Scattered grains of feldspar exhibiting a blue schiller lustre 
are common. The deeper weathering is highly variable in colour and masks the 
character of the feldspar. In some outcrops the rocks are completely rotted by 
weathering, and distinction between syenite and gabbro is impossible. 

The syenite consists of grey-green to purple augite, olivine of almost 
hortonolitic composition, dark-brown hornblende, and antiperthite composed 
of an albitic host extensively replaced by potassic feldspar to form a braid 
perthite. One specimen contained about 5 percent interstitial quartz, but 
generally quartz is absent. Accessories include magnetite (much of which 
appears to develop from alteration of the olivine), apatite, and minor carbonate 
and pyrite. Mafic content is usually between 15 and 20 percent. 

The relationship between the syenite and the banded gabbro unit is 
difficult to determine. The contact area of the syenite unit is poorly exposed, 
and in hand specimen it is easy to confuse syenite and anorthositic gabbro. 
There is an abrupt change from the heterogeneity of the banded gabbro to the 
homogeneous syenite; a dike of quartz augite syenite was found cutting the 
gabbro southeast of Terru Lake, which suggests that the main syenite mass is 
a younger separate intrusion. On the other hand, because the banding and the 
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rhythmic layering in the gabbro unit indicate tha t this part of the complex 
must have formed as a crystal accumulation in a fairly flat-floored magma 
chamber, the possibility exists that the augite syenite represents an upper 
layer, late differentiate stage of the same magma body. 

Conclusion 

The Port Coldwell alkalic complex is believed to be late Middle Proterozoic 
in age. A potassium feldspar age determination ( S r / R b ) indicated an age of 
1,225 million years (Fairbairn 1959) for the augite syenite, and a biotite 
( S r / R b ) age determination indicated an age of 1,065 million years (Fairbairn 
1959) for the nepheline syenite of the complex. No ages are available for the 
banded or the massive olivine gabbro units. The late Middle Proterozoic age 
places the time of formation of the complex in a period of general crustal 
stabil ity in the Canadian Shield, and places it in an era (Lowdon 1963) of 
extensive alkalic and basic intrusive act iv i ty beginning with the Sudbury 
Irruptive and including the Muskox, Lackner, Duluth and Logan Intrusives. 
The nepheline syenite of the alkalic Lackner intrusion has been dated (Lowdon 
1963) as 1 ,090 million years, which is almost identical with the Port Coldwell 
nepheline syenite. 

The Port Coldwell alkalic complex does not merge with the adjacent 
regional granites (Kerr 1910) and gneisses, but is a distinctly separate intrusion. 
Acid metavolcanics in contact with the complex are thermally metamorphosed 
to pyroxene hornfels facies and although poorly exposed there are indications 
that there may have been some remobilization of the metavolcanic material a t 
the contact. The contacts of the complex cut across the country rock structures, 
and there is no indication that the regional structures are significantly modified 
by the intrusion of the alkalic rocks. It is believed by the author that the 
alkalic complex was intruded principally by ring-fracture stoping. In a few 
places where it is exposed, the contact between the alkalic and country rocks 
is v e r y irregular in detail; this is probably due to the injection of irregular 
apophyses from the main intrusive mass into the country rock, and to partial 
remobilization of the country rock. 

Within the map-area the three units mapped were banded olivine gabbro, 
massive olivine gabbro, and augite syenite; the greatest to least mafic content 
varies in the same order. Al l three contain augite; in the two gabbros this 
mineral is colourless to pale-purple or grey, but in the syenite the augite is 
pale-green or purple. Olivine predominates over the clinopyroxene in the 
banded gabbro, but this predominance is reversed in the massive gabbro and 
syenite. The olivine composition lies in a different range in the three units; 
it is chrysolitic in the banded gabbro, hyalosideritic to hortonolitic in the 
massive gabbro, and ferrohortonolitic in the syenite. Dark-brown hornblende 
is common in the syenite; considerable green hornblende forms reaction rims 
on the augite of the massive gabbro, but amphibole is rare in the banded 
gabbro. Biotite content is variable but appears to be most common in the 
banded gabbro. Magnetite content is generally higher in the banded gabbro, 
and any noticeable sulphides are also confined to this unit. The feldspars are 
increasingly alkalic from the banded gabbro, massive gabbro to syenite. In the 
banded gabbro the feldspar is zoned andesine-labradorite; in the massive 
gabbro, andesine-labradorite cores that are rimmed and corroded by un-
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twinned oligoclase-albite are part ly replaced by potassic feldspar to form 
antiperthite; in the syenite, albitic plagioclase is extensively replaced by 
potassic feldspar to form antiperthite. 

Considerably more petrological and field study is required before any 
definite conclusions can be drawn as to the relationship of the various members 
of the alkalic complex, but the following tentat ive conclusion is offered with 
respect to the three main alkalic rock units found within the Cirrus Lake-
Bamoos Lake map-area. 

The alkaline affinity and mineralogical trends of these three rock units 
indicate that they are a series of differentiates from a common magma type : 
the banded gabbro is an early stage differentiate; the massive gabbro belongs 
to an intermediate stage; the augite syenite is the latest differentiate of the three. 

The contact between the two gabbros is intrusive but there is no textural 
or mineralogical indication as to which is intrusive into the other. On the 
basis of the shape of the contact (Figure 2), however, it is more probable that 
the massive gabbro is intruded by a member of the banded gabbro unit. The 
relationship between the syenite and banded gabbro is also dubious, but the 
fact that quartz augite syenite dikes cut the banded gabbro implies that the 
syenite is younger. The abrupt change from the inhomogeneity of the gabbro 
to the homogeneous character of the syenite, and the marked difference in the 
direction of the magnetic response between the two units, favour the conclusion 
that the two are separate intrusions, but the possibility remains that the syenite 
is a younger differentiated upper layer of the banded gabbro. 

The following speculative series of events is proposed. An initial ring dike, 
or partial ring dike, of massive olivine gabbro was injected into the cratonic 
metavolcanic and granite gneiss Shield rocks. This material was injected from 
a partial ly crystallized and differentiated magma, in a magma chamber a t some 
deeper level, and drew with it phenocrysts of andesine-labradorite feldspar. 
I t is possible that the corrosion effects seen in these phenocrysts (see p. 22) 
are due to resorption resulting from increased pressure in the magma during 
injection. Subsequent relaxation of pressure and cooling resulted in the forma
tion of oligoclase-albite rims on these phenocrysts. Following closely upon the 
solidification of the massive gabbro, the ring fracture was reactivated, and a 
new surge of magma was injected into a flat-floored chamber that was created 
by cauldron subsidence; this magma crystallized to form the banded olivine 
gabbro unit by crystal accumulation processes such as visualized in the forma
tion of other layered intrusions (Wager 1939; Upton 1960) . The augite syenite 
may be an upper stage of the layered differentiate (Upton 1960) , but more 
probably it is a later intrusion. 

Pleistocene and Recent 
A large proportion of the area is covered by unconsolidated Pleistocene and 

Recent sediments (see Figure 3) . The Pleistocene material is mainly glaciola-
custrine varved clays and bedded silty sands, and the Recent deposits are 
mostly river channel deposits composed of reworked Pleistocene material. 

The wide Pic River val ley is covered by a thick succession of varved clays, 
and in places along the river thicknesses of a t least 150 feet are visible. The 
clay is commonly overlain by 10 to 20 feet of thin-bedded, crossbedded, and 
ripple-marked silty sand. The clay and sand extend back along all the tr ibutary 
creeks of the Pic River, particularly along Big and Little Joe creeks, Cirrus 
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Creek, and Goodchild Creek. The clay belt along Goodchild Creek extends 
to the south end of Goodchild Lake, and the clay along Cirrus Creek extends 
from the Pic River to the north end of Goodchild Lake; therefore the meta
volcanic ridges enclosed by these two creeks and the Pic River must have stood 
as an island in the glacial lake in which the clays were deposited, and Goodchild 
Lake would have been a narrow strait between this block and the rocks to 
the east. 

Bedding in the varved clays ranges between inch and 6 inches thick. 
In the thicker beds the dark lower layers may range from 1 to 2 inches thick 
and the light upper layers from 3 to 4 inches thick. The clay is extremely clean 
and smooth, and two samples were taken for testing. The sample locations 
are shown on the map, and the test results are described in the Economic 
Geology section of this report. 

The river channel clays are silty and consist of a homogeneous mixture of 
Pleistocene clay and silt; thin silty layers are interbedded. These channel clays 
are thinly bedded but non-varved with lamination ranging from ^ to 34 inch. 
The lamination is visible as a faint colour difference. Erosion of this material 
in the riverbanks produces characteristic terraced steps between 1 to 6 inches 
high (see Photo 1 1 ) . Two samples of this silty clay were taken for testing 
(Samples 3 and 4 in Table 2). 
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METAMORPHISM 

The metavolcanics and metasediments of the area have been metamor
phosed to hornblende hornfels facies or phases intermediate between horn
blende hornfels and almandine amphibolite facies. The mafic metavolcanics 
have been converted to amphibolites composed of hornblende and plagioclase 
with local development of garnet. Relict ophitic, diabasic, and amygdular 
textures are retained. Gneissosity and schistosity is localized along the margins 
of massive flow units or along fractures. The slaty rocks consist of andalusite 
and staurolite in a groundmass of biotite, quartz , and plagioclase, and the 
metagreywacke and tuffaceous rocks have been metamorphosed to garnet-
biotite-quartz gneisses, in places with hornblende. These mineral assemblages, 
plus the retention of original textures, indicate that shearing stress has played 
a subordinate part in the transformation of the rocks in the area. This is 
surprising when the folding in the area is considered, but does not appear too 
unusual in the region. In the Flanders Lake area, about 50 miles to the north
east, cordierite is extensively developed in the metasedimentary migmatites 
of the area, and stress is believed to have played a minor part in the meta
morphism of the rocks (Milne 1964) . 

Where the mafic metavolcanics are in contact with the granite gneisses, 
the rocks are characteristically hornblende-plagioclase-epidote gneisses of the 
staurolite-quartz sub-facies of the almandine-amphibolite facies. It is believed 
that the association of medium plagioclase, epidote, and hornblende has a 
temperature range similar to that of the hornblende and plagioclase association 
of the hornblende hornfels facies, but that this temperature range represents 
formation under higher load pressure (Fyfe 1959) , that is, essentially, under 
greater water vapour pressure (Yoder 1955) . Thus, the epidotic gneisses of 
the contact areas do not seem incompatible with hornblende hornfels rocks of 
the main body of metavolcanic rock, because greater water vapour pressures 
might be expected to exist a t the granite contact. 

A number of other more localized metamorphic transformations are super
imposed upon the principal metamorphism of the area. Retrogressive changes, 
such as sericitization of andalusite in the s laty rocks, or saussuritization and 
sericitization of feldspar in the amphibolites, occur throughout the area. In 
some areas, as for example on the north side of the acid metavolcanic mass, and 
around the Pukatawagan, Louis, and Roccian Lake areas, the saussuritization 
of the rocks is accompanied by a high proportion of carbonate. In particular, 
the rock on the south side of Budall Creek is almost completely replaced by 
sideritic carbonate, and much of this carbonate must have been introduced 
metasomatically into the rock. Carbonization is also common in the serpen-
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Polished and striated rock surfaces are common, and ridge forms in many-
parts of the area are strongly influenced by glacial erosion. Throughout the 
area the glacial striae trend predominantly between S 2 5 ° W and S35°W, but 
trends of S 1 5 ° W were noted in the northeastern region, and a few S 5 0 ° W trends 
were noted in some localities. The movement was southerly as indicated by the 
abundant serpentinite float found in the granitic area just to the southwest of 
the ultrabasic intrusion. 



tinite where it replaces fibrous material in fractures, and replaces the serpentine 
in areas of shearing and fracturing. One or two carbonate-fielled shear zones 
were also located in the metavolcanics. The cause of the carbonatization is 
not known. 

Metamorphic-metasomatic changes are apparent in the amphibolitic meta
volcanics in contact with the serpentinite intrusion. The most obvious change 
in the metavolcanics is in the colour of the amphibole, from a dark to a pale-
green. This is frequently the only change apparent a t the contact, but locally, 
for example, a t the east contact miles south of the Pic River, }/i mile east 
of Cirrus Creek, the amphibolite grades through a bleached pale hornblende 
phase to a greenish-white pyroxene hornfels composed of diopside, and inter
mediate plagioclase with minor sphene, epidote, and hornblende. Near the 
contact the serpentinite changes to a tremolite-chlorite or tremolite-talc-
carbonate-chlorite rock. These assemblages belong to the hornblende hornfels 
facies and are therefore metamorphosed to the same grade as the metavolcanic 
amphibolites in the area. The most probable explanation of these features is 
that the ultrabasic intrusion produced irregularly distributed metasomatic 
changes in the volcanic country rocks in contact with it a t the time of intrusion. 
Subsequently, the whole assemblage was metamorphosed to the hornblende 
hornfels facies, that is, intrusion of the serpentinite preceded the regional 
metamorphism. 

A contact metamorphic aureole exists around the alkalic complex. The 
effects of this metamorphism were most apparent in the acid breccia rocks, and 
the megascopic and mineralogical changes that occur in these rocks have 
already been described (see page 8). The acid metavolcanics a t the contact 
have been elevated to the pyroxene hornfels facies, and partial remobilization 
is indicated in some outcrops. 

STRUCTURAL GEOLOGY 

Folding 

Massive metavolcanics predominate in the area and except for a few top 
determinations on pillows and attitudes on contacts, where these are exposed, 
structural information on these rocks is limited. Most of the structural measure
ments were made on scattered exposures of thin interflow metasediments and 
tuffs, which occur throughout most of the area. 

Pillow lavas are common in the area, but in many places, squashing of the 
pillows renders them unsatisfactory for top determinations. An exception to 
this is the pillow lavas on the east side of the metavolcanic area, in the vicinity 
of Cirrus Lake, which indicate consistently west-facing tops. One determination 
indicates east-facing tops on Goodchild Lake. Graded bedding was observed 
in the sedimentary rocks on the southeast side of the acid metavolcanic area, 
and two reliable determinations that were obtained in the same locality indi
cated east-facing tops. 

Generally the metavolcanics are massive, but occasionally the hornblende 
grains in these rocks have a parallel orientation and these lineations were 
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Figure 4 — l a to Va : equal-area and 7T and /3 diagrams of the folds indicated in Figure 5 and on Maps 2098 and 2099. 
I b to Vb: plot of axial trace and fold axes of the folds determining the axial surface. 
Ic: plot of all the axial surfaces determined in diagrams Ib to Vb. 



Lineament extrapolated from 
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Figure 5 — M a p indicating major lineaments, lineation and dragfold plunges and attitudes at fold axes. 
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measured. Small dragfolds and crenulations occur in the interflow metasedi
ments and metatuffs and the att itudes of these are indicated on the map. Two 
principal att itudes are apparent in the plunges of the lineations, dragfolds and 
crenulations throughout the area. One set of lineations plunges northwest a t 
about 50°, and the second set plunges southwest a t angles between 70° and 30°. 

x and /3 diagrams were prepared for the folds in the area by plotting the 
strike and dip att itudes observed in the locality of each fold on an equal area 
Schmidt net. /8 diagrams are constructed by plotting the plane of the bedding 
a t each observed point as a great circle on the equal area net (Hills 1963) . The 
intersections of great circles that represent beds on either limb of the fold 
represent the point of emergence of the fold axis termed j8. I t is found in 
practice that there are a great number of intersections of the great circles that 
must be contoured for density of distribution; /8 then is represented by the 
centre of the maximum, so found. x diagrams are constructed by plotting on 
an equal area projection the poles of a large number of bedding plane att i tudes 
that are observed in the fold area. These poles should fall on one great circle 
(the x circle) and the normal to this is fS the fold axis. The x and j8 plots can 
be combined on one diagram as in Figure 4 - I a to V a . 

The structure is interrupted by the serpentinite and granite intrusions, 
and dislocated by faulting, but generally the structure appears to consist of a 
parallel series of northeast-southwest-trending anticlines and synclines cross-
folded by a northwest plunging synclinal fold. The diagrams indicate that the 
axes of the folds generally conform to the same trends as the lineations and 
dragfolds. A plot of the surface axial traces of these folds and fold axes (see 
Figure 4) , as determined in the x and /3 diagrams, indicated tha t the axial 
planes of the southwest-northeast-trending folds dip steeply northwest or 
southeast, but the axial planes of the northwest-trending folds dip steeply 
southwest. Figure 5 shows a plot of the major lineaments, as indicated on air 
photographs of the area, lineation and dragfold plunges, and att itudes of 
fold axes. 

The northwest-trending syncline in the Goodchild Lake vicinity is con
sidered to be part of the same fold as the northwest-trending syncline in the 
northwest coner of the area, but the two parts have been dislocated and offset 
by the N55°W-trending Runnalls Lake fault. The att itudes of the two folds 
are almost identical. The axial surface of the Goodchild Lake syncline strikes 
N22°W and has a westerly dip of about 76°. The fold axis plunges N38°W, 
a t about 48°. The axial surface of the northwestern syncline strikes N30°W 
and dips westerly a t about 78°, and the axis of this fold plunges N48°W, a t 
about 54° (Figures 4 and 5) . Lineaments and scattered att i tude determinations 
suggest that another segment of the synclinal fold exists just north of Veronica 
Lake, but this appears to have been offset along a N 7 5 ° W Fallen Lake fault. 

The northeast-southwest-trending folds plunge into the northwest-trending 
syncline; their respective att i tudes are shown in Figures 4 and 5. Parts of the 
structure have been cut out by granitic intrusion in the northwest and south
east quarters of the area so that equivalent synclines and anticlines are not 
usually present on opposite sides of the northwest-plunging syncline. 

36 



The northwest-trending syncline plunges northwest a t about 50°, ye t the 
information available indicates that the axial planes of the northeast-southwest-
trending folds are close to vertical. This suggests that the northeast-southwest 
folds lie on the north limb of a regional anticlinorium, and that the northwest 
plunge of the synclinal crossfold reflects the original dip of this anticlinorium 
limb rather than a tilting due to subsequent folding. 

Examination of the axial surfaces of the folds (Figure 4) indicates that the 
angle between the two fold sets is about 65°. One exception is that the synclinal 
fold north of Cirrus Lake appears to have been rotated about 20° to the south. 
Rotation might be caused either by dilation of the rocks as a result of intrusion 
of the serpentinite or granite, or by displacement caused by faulting. 

The retention of relict textures and the generally poor development of 
gneissosity and schistosity, except locally along some flow contacts, indicates 
that shearing stresses exercised only a minor influence in any transformation of 
the metavolcanics. Thus, shear folding could not have been important in the 
area. The major folds were probably produced by flexural folding, but the 
relative importance of flexural flow (Donath 1964) or flexural slip folding is 
difficult to determine. Examination of the linears in the area (Figure 5) 
indicates that some thickening occurred on the noses of the folds, but this 
could be due to the changing plunge of the folds. 

Jointing 

Jointing is common in the rocks throughout the area, although it is not 
a lways well developed in the medium-grained and coarse-grained phases of the 
massive amphibolitic metavolcanics. Topography is influenced to some degree 
by jointing. This influence is particularly marked in the granitic areas in the 
northwest and northeast where the rocks are dissected by myriads of small 
lineal val leys paralleling joint directions. Intrusive dikes tend to follow joint 
directions, and again this is especially apparent in the granitic areas as exempli
fied by the diabase dikes. In the metavolcanic regions structural features tend 
to have a control over the att i tude of the intrusive rocks, therefore the effect 
of jointing is not quite as apparent. 

A plot of all the joint observations (Figure 6) within the areas of meta
volcanics indicates that there are two principal joint trends. The most dominant 
joint set strikes about N75°W and dips nearly vertically. The other set ranges 
between a strike of north-south and N 1 5 ° W and dips a t about 75°E. A third, 
locally well-developed but less common joint set, which does not show sig
nificantly in Figure 6, strikes about N50°W. This is a v e r y common strike 
direction in the diabase dikes (see page 20) . 
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Cirrus-Bamoos area 

North 

Total number of joint determinations 514. 

Figure 6—Equal-area net plot of all joint determinations observed in the metavolcanics 
and metasediments in the area. 

In the granite areas there are a number of prominent joint directions 
(see Figure 7). Two of these closely correspond to the two major joint trends 
in the metavolcanics and strike N70°W and N30°W with near vertical dips. 
A third set strikes N50°W, which is similar to the third, less prominent, joint 
set in the metavolcanics. A significant number of joints in the granitic areas 
also seem to strike between N20°E and N30°E. 

Some very obvious geometric relationships exist between the various joint 
attitudes and between these joint attitudes and the regional folding. The acute 
bisectrix of the two prominent joint sets (N75°W and N 1 5 ° W in the meta
volcanics, and N70°W and N30°W in the granitic rocks) strikes about N45°W, 
which is almost parallel to the third and less prominent joint set (N50°W) in 
these rocks. The N50°W strike is almost perpendicular to the N35°E trend 
of the primary folding in the region. The folding is predominantly flexural in 
character, and it is concluded that folding resulted from compression in a 
direction at right angles to the fold trends. Compression in the same orientation 
could also produce conjugate shear joints striking N75°W and 1 5 ° W and related 
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South O.O.M. 3016 

Figure 7 — Rose diagram plol of all the joint determinations observed in the granitic regions of the area. 

tension joints striking N50°\V. The jointing and regional folding are, there
fore, believed to be genetically related to the same compressive tectonic forces. 

F a u l t i n g 

Large-scale and small-scale faulting occurs in the area, but displacement is 
usually difficult to prove because of the absence of distinctive marker horizons. 
A number of major faults have been indicated on Maps 2098 and 2099, and it is 
highly probable that others exist within the map-area. Most of the major 
faults recognized fall into two sets striking about X 7 0 ° W and X 5 5 ° W . These 
two orientations are almost parallel to shear joints N75°W and tension joints 
\ 5 0 ° W . It is possible that faulting also occurs in the major shear joint direction 
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ODM7741 

Photo 12—Brecdated "dioritic" mafic metavolcanic rock cemented by pink quartzo-feldspathic material; 
this exposure is in a gully just south of Budall Lake. 

of N 1 5 ° W , but this is subparallel to the general strike of the rocks in much of 
the area, and would result in strike faults that are hard to recognize. Zones 
of brecciation and shearing are exposed locally and these are indicated. Some 
of these may represent zones of major displacement. The age relationship of 
the various faults is not clear. 

In the north half of the area a major fault strikes almost N55°W through 
the north end of Runnalls Lake. The fault is a t least 10 miles long and is 
marked by a strong lineament visible on air photographs and on the ground. 
The fault has a consistently left-handed strike separation. It is believed that 
the north side of the fault is downthrown diagonally to the northwest, bringing 
the dominantly metasedimentary gneisses of the northwest corner to the present 
erosion level. Brecciation and shattering of the metavolcanics along the fault 
is visible on the powerline east of Runnalls Lake and in the northwest corner 
of Runnalls Lake. The breccia is usually cemented b y pink quartzo-feldspathic 
material, and similar breccia is found along other faults in the area (see Photo 12 ) . 
Silicification, carbonatization and quartz stockwork veining occur along the 
fault just west of Madoson Lake, but there appears to be no accompanying 
mineralization. 

In the southeast quarter of the area, there are three clearly marked linears 
striking between N75°W and N65°W. The southernmost of these strikes 
through the north end of Sprucetop Lake and indicates the presence of an 
almost vertical fault. Brecciation of the metavolcanics is common along the 
length of the fault, and the quartz monzonite-metavolcanic contact indicates 
a right-handed strike separation. Around the lake a t the west end of this 
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Photo 1 3 — W e s t cliff-face above Fallen Creek, about 2 ,000 feet north of Fallen Lake. The buttress projecting 
from the cliff-wall, above the figure in the photograph, is highly shattered. A shallow-dipping fault plane 
(indicated by the dotted line), cuts up into the buttress. Scattered malachite gossan is found in the shattered 

rock near the fault plane. 

fault there is a great deal of metavolcanic breccia cemented by pink quartzo-
feldspathic material, and the actual position of the fault is in doubt. It is 
possible that there is more than one fault converging on the lake. The only 
sulphides found, associated with the fault, were located in the area around the 
lake a t the west end. 

One of the remaining two linears strikes about N75°W through the north 
end of Veronica Lake, and the other strikes N70°W through Fallen Creek at 
the south end of Fallen Lake. There is little evidence of shearing or brecciation 
along either of these but there is, possibly, right-handed offset of the granite-
metavolcanic contact on both, and an apparent offset of the north west-trending 
synclinal crossfold a t the Fallen Lake lineament. On this basis, faults have 
been inferred in both these locations. 

A deep north-northeast-trending gully is found about halfway between 
Talus Lake and Fallen Lake; the west wall of the gully consists of a hornblende 
hornfels cliff 100 to 150 feet in height. The gully is largely filled with talus fans 
of hornblende hornfels off the cliff (see Photo 13 ) . A t one point along the gully 
a buttress of highly shattered rock projects from the cliff, and this buttress of 
shattered rock is cut by a fault surface striking N35°E and dipping south
eastward into the gully a t about 40°. The shatter zone is terminated on the 
north side by a 1-foot wide gouge-filled zone striking N70°E and dipping south 
at about 75°. A few widely scattered splashes of malachite gossan occur in the 
shatter zone adjacent to the fault plane and they are associated with more 
widespread rusty pyritic gossan. 
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There are several strong lineaments in the alkalic complex. One of these 
trends is about N80°E from the east end of Hare Lake to Goodchild Creek. 
Shearing was not observed in this lineament, and mapping was insufficiently 
detailed to locate reliable marker horizons. North of the lineament there is a 
marked widening of the negative magnetic response correlated with the banded 
olivine gabbro, and outcrop configuration between traverse lines indicates a 
possible offset of the syenite-banded gabbro contact. For these reasons a fault 
has been inferred in this location. 

ECONOMIC GEOLOGY 

Introduction. Prospecting and staking have taken place in the area intermit
tent ly since as early as the 1920's , but until recently only a limited amount of 
development work has been done. There are no patented claims in the area, 
but a number of showings have been known and periodically investigated since 
the 1930's. The principal showings in the area are associated with serpentinite 
intrusion and with the Port Coldwell alkalic complex. Most investigations 
appear to have been concentrated around old known showings; and large areas 
of good potential, associated with the intrusions, have gone unexamined. There 
also appears to be excellent possibilities of mineralization occurring a t greater 
distances from the intrusions than these closely related showings. 

A certain amount of assessment work, including geological and geophysical 
reports and diamond-drillhole logs, has been submitted to the Ontario Depart
ment of Mines. Reports are on file a t Toronto in the Mining Lands Branch 
office, and reports and drill logs are filed with the Resident Geologist in Port 
Arthur . A list of assessment work reports filed to the end of 1963 is given in 
Table 1. 

Table 1 Assessement work reports to end of 1963 filed with O.D.M. 
Resident Geologist at Port Arthur 

COMPANY NAME YEAR TYPE OF INFORMATION FILE NO. 

Renshaw-Tripp Iron Claims 1951 Geological 63 A. 127 
Canadian Johns-Manville Co. Ltd. 1953 Geological 63A.208 

1953 Geophysical 63.391 
Pic Nickel Mines Ltd. 1953 Drill Logs Port Arthur 

1954 Geophysical 63.407 
Bamoos Lake Mines Ltd. 1954 Drill logs Port Arthur 
Chellew Mines Ltd. 1954 Geophysical 63.409 
Cirrus Syndicate 1954 Geophysical 63.412 
Cree Syndicate 1954 Geophysical 63.411 
Greenlake Gold Mines Ltd. 1954 Geophysical 63.413 
Kenogamisis Gold Mines Ltd. 1954 Geophysical 63.410 
MacLeod-Cockshutt Gold Mines Ltd. 1954 Geophysical 63.408 

1954 Drill logs Port Arthur 
Violamac Mines Ltd. 1954 Geological 63A.208 

1954 Drill logs Port Arthur 
Rockwin Mines Ltd. 1956 Geophysical 63.710 
Empire Explorations Ltd. 1963 Geophysical 63.1242 
Falconbridge Nickel Mines Ltd. 1963 Drill logs Port Arthur 
International Nickel Company of Canada Ltd. 1963 Drill logs Port Arthur 
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COPPER 

Scattered occurrences of pyrrhotite and chalcopyrite mineralization are 
found throughout much of the banded gabbro unit of the Port Coldwell alkalic 
complex (see Map 2099) . Mineralization consists of interstitially disseminated 
pyrrhotite , chalcopyrite, and pyrite, generally occurring in coarse-grained to 
pegmatitic phases of the gabbro, or in metavolcanic material included in, or in 
contact with, the gabbro. Copper values are generally low; the higher values 
are about 0.5 percent copper. The consistent relationship of the mineralization 
with the banded gabbro unit of the complex suggests that the sulphides are 
syngenetic. In particular, the association of the more concentrated sulphides 
with pegmatitic phases of the gabbro implies a consanguinity between the 
sulphides and volatile-rich phases of the gabbro. 

Minor chalcopyrite had been observed a t least as early as 1930 (Thomson 
1 9 3 1 ) , associated with magnetic concentrations in the banded gabbro, but until 
about 1951 most of the work done was concentrated upon evaluating the 
economic potential of the magnetite deposits. Subsequent work has revealed 
the presence of small quantities of chalcopyrite at a number of other localities 
in the gabbro, and in the mixed gabbro-country-rock zone a t the intrusive 
contact, indicating a large potential area of low-grade copper mineralization. 
A summary of recent work done is given below under company name headings. 

Anaconda Company (Canada) Limited 

In 1964 the Anaconda Company (Canada) Limited held a large block of 
claims lying mostly within Township 76, (see M a p 2099) covering the banded 
gabbro unit from south of the area north almost to the power line. In 1962 the 
company began a geological investigation of the area and this continued through 
1964. Trenching and pitting has been done throughout the claim area, and some 
of the trenches and pits are shown on the map (Showing No. 1 M a p 2099) . 
An induced potential geophysical survey was completed in 1963, and drilling 
started in late 1964 . 

Sulphide mineralization is scattered throughout the banded gabbro unit 
but becomes significantly concentrated in some widely separated localities. 
The mineralization occurs in the manner just described, and higher copper 
values are about 0.5 percent (verbal communication A. Boerner 1 ) . The great 
potential of the area lies in its possible development as a low-grade, large 
tonnage open-pit operation. Accessibility is excellent, being close to the 
transcontinental Canadian Pacific Rai lway line and to the port of Marathon 
on the shore of Lake Superior. 

Empire Explorations Limited 

North of The Anaconda Company (Canada) Limited's group of claims, a 
group of fifty-seven claims covering the east end of Bamoos Lake and the 
region to the north and south (see M a p 2099) , is currently held by Empire 
Explorations Limited. Parts of this area were covered by magnetic and self-
potential geophysical surveys in 1963, and geological mapping was carried out 

Geologist, The Anaconda Company (Canada) Limited. 
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COPPER-NICKEL 

There are two known copper-nickel showings in the area and both of these 
occur in altered metavolcanics in contact with the serpentinite intrusion. One 
showing (Showing No. 4 on M a p 2098) is exposed a t the west contact of the 
serpentinite and about 3^ mile northeast of Louis Lake. This showing can be 
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in 1964 . Magnetite, and sulphide showings containing copper are present 
(Showing No. 2, M a p 2099) , but no drilling has been done by the present 
holders of the property. 

Falconbridge Nickel Mines Limited 

In 1963 , Falconbridge Nickel Mines Limited held an option on some claims 
in Township 76 on the west side of the Pic River a t the south margin of the 
area. Three holes were drilled westerly from the same drill location (Showing 
No. 3 on M a p 2099) on the west bank of the Pic River. These holes were 
collared in massive olivine gabbro and continued in gabbro for their entire 
length. No mineralization was encountered. Other drill sites were found in 
this area, but no information was available on these. 

Rock win Mines Limited 

In 1956 this company held thirty-four claims in Pic township and in Town
ship 76. The northernmost claim lies within the map area on the west side of 
the Pic River. A magnetic and electro-magnetic geophysical survey was made 
of the property in 1956 , and drilling was recommended. I t is not known if 
drilling was carried out. 

An Unnamed Showing 

One other indication of copper mineralization was found in the area. 
A small gossan zone is found in Fallen Creek about 3^ mile north of Fallen 
Lake. Fallen Creek lies in a deep northeast-trending gully with a high cliff 
on the northwest side. The cliff face is composed of dense, fine-grained horn
blende hornfels and amphibolite and is broken in places by widely spaced 
joints. In the area of the gossan, a highly fractured buttress of rock, about 
300 to 400 feet wide, projects from the cliff. Two sets of closely spaced fractures 
cut the rock and these trend N40°W, dipping 40°NE, and N70°W, dipping 75°S. 
A t the top of the talus pile below the buttress (Photo 13) , the bottom of a 
fault, which cuts back up into the cliff, can be seen. This fault strikes approxi
mately N35°E and dips 40°SE. Rusty gossan and scattered spots of malachite 
gossan occur along this fault. Pyr i te stringers, carbonate, and siliceous gouge 
material can be seen in the fault. The shatter zone of the buttress is terminated 
on the north side by a 1-foot wide, gouge-filled fracture striking N70°W and 
dipping 75°S. There are no indications that this locality has ever been 
investigated. 



reached by a mile trail from Louise Lake or by a 3*^ mile trail from Mile 34 
on the Pic River. The second showing (Showing No. 5 on M a p 2098) occurs 
a t the south contact of the serpentinite, immediately west of Goodchild Lake. 

Showing No. 4 

This showing is exposed about 3^ mile northeast of Louis Lake and has 
been known since as early as 1930, a t which time it was located in what was 
originally known as the Beggs-Currie property. The showing was first described 
by J a s . E. Thomson (Thomson 1 9 3 1 ) . Between 1953 and 1955 the showing 
was examined by Pic Nickel Mines Limited and MacLeod-Cockshutt Gold 
Mines Limited, and geophysical and drill information obtained a t that time is 
available (see Table 1 ) . In 1963 the showing was covered by a large block of 
claims held by the International Nickel Company of Canada Limited, and 
about 3 ,000 feet of drilling was completed by this company in 1963 . 

A tractor road extends northeast from Louis Lake about }4. mile to the 
main showing, which is exposed on the side of a low ridge about 100 feet west 
of the trail. The showing consists of an irregular area, about 100 feet by 50 
feet, of blue-black rusty-weathering, massive, fine-grained to medium-grained 
amphibolitic and silicified metavolcanic rock containing irregularly dissemi
nated pyrrhotite , pyrite and chalcopyrite. Sulphides also occur in joints and 
widely spaced fractures in the rock. A serpentinite ridge is exposed about 
150 feet east of the showing (see Map 2098) . In 1 9 3 1 , J a s . E. Thomson reported 
(Thomson 1931) " W o r k done on the property consists of a series of trenches 
and a shallow test pit" and also that , "A grab sample of sulphides from the 
main showing, collected by the writer, assayed 0 .66 percent copper and 0.31 
percent nickel. Better assay values than these have been reported from this 
occurrence." A grab sample, taken by the present author in 1963 , registered 
only a trace of copper and 0.36 percent nickel. A synopsis of the work done by 
the various companies since 1 9 3 1 , is given in the following descriptions. 

Pic Nickel Mines Limited 

In 1953 this company held a block of thirty claims north of Louis Lake, 
which enclosed Showing No. 4. Fourteen holes were drilled with a total footage 
of 2,863 feet. Eleven of these holes were concentrated in the immediate 
vicinity of the showing with the remaining three spaced about 400 feet to the 
north and south of the showing. In almost every hole that intersected the 
metavolcanic-serpentinite contact the metavolcanic rock a t the contact con
sisted of a light-grey fine-grained mafic amphibolite composed of bleached, 
almost colourless, amphibole and feldspar cut by thin quartz stringers carrying 
sulphides and closely resembling the silicified metavolcanics of Showing No. 5. 
Intersections of 100 feet and more of this altered metavolcanic rock were cut in 
the drillholes, and, it contains throughout, stringers and disseminations of 
pyrrhotite , pyrite and chalcopyrite. In the drill logs the altered metavolcanic 
rock is referred to as 'rhyolitic rock'. No assays are available for these sections. 

In 1954, Pic Nickel Mines Limited drilled another hole directed eastward 
about 1,600 feet north and 700 feet west of the main showing and again inter -
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MacLeod-Cockshutt Gold Mines Limited 

In 1954, MacLeod-Cockshutt Gold Mines Limited held a large block of claims 
north of Goodchild Lake and held options on claims of Pic Nickel Mines 
Limited, Kenogamisis Gold Mines Limited, Chellew Mines Limited, Greenlake 
Gold Mines Limited, Cree Syndicate and Cirrus Syndicate, encompassing almost 
the entire serpentinite intrusion. An aerial magnetic survey and electro
magnetic survey were conducted in the area. On the basis of these surveys, 
three holes were drilled in 1954 in the Cree Syndicate property, a block of 
eighteen claims straddling Cirrus Creek about 2x/l miles south of the Pic River. 
The exact locations of the drillholes are not known by the author, but they 
appear to be on the west side of Cirrus Creek. The holes were drilled entirely 
in serpentinite and did not intersect the contact with the metavolcanics. No 
mineralization other than minor magnetite was encountered. 

Also in 1954, 4 holes with a total footage of about 1,000 feet were drilled 
in the Chellew Mines Limited property, which consisted of 1 0 claims enclosing 
Louis Lake. The best section encountered was a 10-foot length of 0.8 percent 
copper. Other low scattered values were found. These holes are believed to 
have been drilled on an electromagnetic anomaly a t the north end of the small 
lake directly east of Louis Lake (Showing No. 4 on M a p 2098) (see also Figure 8) . 

In the following year, 1955, MacLeod-Cockshutt Gold Mines Limited 
drilled an additional 5 holes with a total length of about 1 ,124 feet on the Pic 
Nickel Mines property. An earlier hole was deepened (see above) but in addition, 
1 hole was spotted 100 feet east, 3 holes placed 800 feet north and 1 hole put 
down 2,400 feet north of the main showing. None of these holes intersected 
the metavolcanic-serpentinite contact, but traces of pyrrhot i te and chalcopyrite 
were found in almost all the holes. 

International Nickel Company of Canada Limited 

In 1963 the International Nickel Company of Canada Limited held a 
large block of claims extending north from Louis Lake to the Pic River (see 
M a p 2098) , including the former Pic Nickel Mines Limited property and 
parts of adjoining properties. Seven holes were drilled with a total length of 
about 3 ,000 feet. Two holes were drilled near the main showing 3^ mile north
east of Louis Lake. The remaining 5 were located between 4 ,400 feet and 
7,200 feet north of the showing, and 3 of these were completely within the 
serpentinite. Of the remaining 2, 1 hole intersected the metavolcanic-serpen
tinite contact and cut about 20 feet of altered metavolcanic rock with sparsely 
disseminated pyrite and pyrrhotite , and occasional stringers of sulphides 
directly adjacent to the serpentinite contact. Values obtained in these holes 
are unknown. 
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sected altered mafic metavolcanic rock tha t contained stringers and dissemina
tions of pyrrhotite , pyrite and chalcopyrite. One section, between 221 .0 and 
235 feet in the hole, contained sections that assayed between 0.05 and 0.21 
percent copper and 0.03 and 0.09 percent nickel. This hole was later deepened 
to 589.3 feet by MacLeod-Cockshutt Gold Mines Limited in 1955. This 
continuation of the hole intersected only serpentinite. 
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Showing No. 5 

This showing is located northwest of Goodchild Lake. Violamac Mines 
Limited is the only company known to have examined this area. The work 
performed by this company is summarised below. 

Violamac Mines Limited 

In 1954, Violamac Mines Limited carried out geological mapping, surface 
trenching and diamond-drilling in a six-claim area on the northwest shore of 
Goodchild Lake enclosing Showing No. 5 on M a p 2098. Mineralization consists 
of pyrrhotite , pyrite, and chalcopyrite as thin seams and disseminations in 
silicified metavolcanic amphibolite in contact with the serpentinite intrusion. 
The silicified zone strikes about N70°W and dips from 60° to 70° north. Out
crops of this zone occur over a distance of about 3^ mile, and the width ranges 
from 8 to 100 feet (Figure 9) . Two trenches and one small pit on the zone 
were still well exposed in 1963 . The trenches and drill locations can be reached 
by a poorly marked trail starting from Goodchild Lake. 

The eastern trench is about 100 feet long. Fine-grained, dark-green horn
blende hornfels metavolcanic rock is found at the south end of the trench and 
grades northward into grey and blue-grey, v e r y fine-grained, banded, silicified 
metavolcanic rock containing thin sulphide stringers paralleling the banding 
and fractures. A t the north end of the trench the rock is highly siliceous and 
rusty, and sulphides are concentrated along thin shears and cracks. 

The trench a t the west end of the silicified zone is about 8 feet long. The 
rock in this trench is essentially the same thinly banded silicified metavolcanic 
rock with disseminated sulphides as in the eastern trench. A badly weathered 
1-foot wide seam of massive pyrrhoti te with scattered chalcopyrite and large 
rounded quartz eyes occurs in the middle of the trench, striking about N 8 0 ° W 
and dipping 75°N. No detailed values are available, but the highest values 
were registered by samples from the west end of the zone where it becomes 
narrower. Values up to 2 percent copper, 0.5 percent nickel, and 2 ounces of 
silver per ton across widths of 8 feet (Thomson et al, 1957 , p. 64) have been 
reported. 

Five diamond-drillholes, totalling about 2,000 feet in length, have been 
drilled a t various points along the silicified zone (Figure 9) . The silicified 
metavolcanic rock was intersected in all the holes and contains sparsely dissemi
nated mineralization over narrow widths. 

IRON 

Titaniferous-magnetite concentrations in the alkalic complex of this area 
have continually attracted prospectors. The first significant search for iron in 
the area was conducted by H. England in the 1920's , and much work was done 
a t that time in trenching and test pitting. On the basis of the present mapping, 
most magnetite showings appear to occur in the banded olivine gabbro unit. 
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Magnetite is present as an accessory in the gabbro and ranges from 1 
percent in the felsic bands to about 5 percent in the more mafic bands. The 
magnetite concentrations strike between north and northwest in the map 
area and have shallow dips between 15° and 30°W. These attitudes are similar 
to those determined for the mineral layering and banding in the gabbro, so that 
the magnetite apparent ly originated as syngenetic layers within the banded 
gabbro. The presence of minor amounts of pyrite and chalcopyrite with the 
magnetite was observed by J a s . E. Thomson (Thomson 1 9 3 1 ) in 1930. Between 
1947 and the early 1950's , there was renewed interest in the magnetite, and 
it is believed that some drilling was done about that time. 

H. England Property 

This property involved some 19 claims, extending 4 claims east and 7 claims 
south of the southeast corner of Bamoos Lake. The property was described 
by J a s . E. Thomson in 1931 as follows: 

A group of claims owned by H. England, of Port Coldwell, extends southeastward from 
Bamoos Lake. Stripping has located a few showings of magnetite, the largest of which is found 
on claim T.B.7,796. At this place, a trench 125 feet in length reveals a concentration of magnetite, 
which grades imperceptibly into augite syenite containing only a small amount of disseminated 
magnetite. The magnetite is concentrated on either side of a pegmatite dike 10 feet in width. 
The magnetite ore contains a trace of pyrite and chalcopyrite. 

Analysis of a chip sample taken along the total length of the trench showed the following 
content: 

percent 
Iron 40.0 
Titanium oxide 7.35 
Sulphur .56 
Phosphorous .33 

Vanadium was reported by Mr. England from an occurrence of magnetite on a small island 
in the lake east of Bamoos Lake (southwest corner of claim T.B.7,797). A grab sample of mag
netite ore from this place, obtained by the writer, assayed 0.48 percent vanadium. 

The vanadium probably occurs in solid solution as V 2 0 3 in the magnetite. 

Renshaw-Tripp Iron Claims 

About 1947, twelve claims, owned by Z. Renshaw and E. C. Tripp, were 
staked over the old H. England property. A map and report of the showings 
in the property were completed in 1951 and submitted as assessment work. 
There were four main occurrences of iron mineralization found and these were 
designated as Showings No. 1 to No. 4 on the company maps. These were 
essentially the same showings as those examined by H. England. The main 
No. 1 and No. 2 showings on the company maps correspond to the two showings 
described by Jas . E. Thomson. The No. 3 showing is exposed on the north 
side of the small lake east of Bamoos Lake and consists of an 8-foot wide 
band of magnetite rich gabbro striking northwest and dipping 20°SW. The 
No. 4 Showing consists of a series of rusty magnetite rich gabbro exposures 
near the top of the ridge a t the northeast end of Bamoos Lake. The report, 
prepared in 1 9 5 1 , concludes that the deposits are enriched magnetite bands 
within the host gabbro and conform to the general att i tude of the host in 
strike and dip. 

The ground was eventual ly optioned to Bamoos Lake Mines Limited in 
1954 , and 4 holes were drilled in the vicinity of the No. 1 showing. The ground 
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is now covered by claims held by Empire Explorations Limited (Showing No. 2, 
M a p 2099) , but present interest in the area is based mainly on its copper 
bearing potential. 

GOLD 

Trace amounts of gold were indicated in a number of pyritic zones that 
will be described later, but no showings with economically interesting gold 
content have been found in the area. J a s . E. Thomson described a gold showing 
in the area in 1931 but this showing was not located by the present author. 
There have been reports of a gold showing in Goodchild Creek not far from 
Abe Creek but this also was not found. 

PYRITE 

Disseminated pyrite is a common accessory in the metavolcanics of the 
area, and locally more concentrated pyrite mineralization is found. A particu
larly interesting region extends almost from the power line in the north to the 
south boundary of the map area along the east boundary of the acid meta
volcanic unit. The region is underlain by a series of interlayered slates, rhyolitic 
breccia, tuff and greywacke and within the slaty series there are many rusty 
gossan zones associated with pyrite mineralization. Some of these are indicated 
on M a p 2098. 

One of the most interesting locations in this region is found around the 
three small lakes, about 1 ^ miles east of Mile 16 on the Pic River. The mafic 
metavolcanics in this location are highly brecciated, and rusty gossans and 
metavolcanic rock cut by pyritic stringers were found along the shore of the 
two northernmost lakes. On the west side of the centre lake just above the 
inlet creek, the fine-grained mafic metavolcanic rock is cut by stringers and 
lenses of pyrite , and a grab sample of this mineralized rock showed traces of 
copper, nickel, and gold. Similarly, mineralized rock from a pit about % m ^ e 

east of Mile 16 on the Pic River indicated traces of copper, nickel, and gold. 
Pyri te mineralization and rusty gossans are a common feature in another 

region lying between the Pic River, Budall Lake, and Budall Creek. The rocks 
here are fractured in many places and cut by pyritic quartz veins and numerous 
pyrite, quartz, and pink feldspathic stringers. Brecciated rock, cemented by 
pink felsic material is also found. The region is marked by a strong magnetic 
anomaly (O.D.M.-G.S .C. M a p 2 1 5 7 G ) . 

Other scattered occurrences of pyrite mineralization were observed in the 
area. An interesting occurrence was observed about 1 mile west of Goodchild 
Lake and % mile southeast of Cawanogami Lake. A n old claim post, Post 
No. 4, T.B.44733, is about 50 to 60 feet south of the exposure. The metavolcanic 
rock a t this location is cut by a 50-foot wide granite dike containing 5 to 10 
percent disseminated pyrite. The metavolcanic country rock is highly car-
bonatized and also contains much disseminated pyrite. Both the carbonatized 
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CHROMIUM 

In some fractured areas within the serpentinite intrusion, magnetite is 
concentrated in thin, short gash veins, in zones that are up to 6 feet wide in 
places. The chromium content of the magnetite rich zones is low. A grab 
sample, taken by the author from the north end of Cirrus Creek, indicated only 
a trace of chromium and another taken from Cirrus Creek, about 2 miles south 
of the Pic River, had a chromium content of 0.42 percent. 

ASBESTOS 

Asbestos fibre was discovered in the serpentinite intrusion by M. Fisher, 
who staked nine claims east of Cawanogami Lake in 1951 and a further nine 
in 1953 . There are four small mineralized zones all occurring within the same 
small area on the east side of Cawanogami Lake. The claims were initially 
optioned by MacLeod-Cockshutt Gold Mines Limited during the investigation 
of copper-nickel mineralization north of Louis Lake. The option was dropped 
and then taken over by Canadian Johns-Manvi l le Company Limited in 1953 . 

Fracturing is common throughout the serpentinite intrusion, and in some 
locations, for example in Cirrus Creek, fractures and gash veins are filled with 
magnetite or fibrous carbonate material that is extremely brittle. The only 
showings of commercial asbestos fibre known are those in the Fisher claims; 
however, more than 60 percent of the serpentinite is unexposed. 

Canadian Johns-Manville Company Limited 

In 1953 , this company conducted a geological and magnetometer survey 
of an 18-claim area on the east side of Cawanogami Lake, extending 6 claims 
north-south and 3 claims east-west. The serpentinite in the north part of 
this claim group is well exposed. A badly overgrown tractor road extends from 
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country rock and the granite dike are cut by a large number of 1̂  to 6-inch 
wide quartz-tourmaline veins. The granite is brecciated in part and cemented 
by the same quartz-tourmaline material. Assay of a grab sample, taken by the 
author, of one of the tourmaline veins, indicated only a trace of gold; however, 
this location has never been examined in detail before and has sufficient merit 
to warrant further investigation. 

On the west side of a ruined dam a t the outlet of Goodchild Lake into 
Goodchild Creek, the metavolcanic rock is shattered and rusty weathering. 
There are a var i e ty of fracture directions, but a prominent set strikes N 2 0 ° W 
and dips 75°E. The country rock consists of hard, blue-grey, fine-grained 
hornblende hornfels and medium-grained to fine-grained amphibolite. There 
are small 1-inch pods of pyrite and quartz , quartz-tourmaline lenses and 
stringers, and 3^-inch wide stringers of pyrite cutting the rock. 



the north shore of Goodchild Lake to Cawanogami Lake, and the main asbestos 
zones are exposed east and west of the road a t the northeast corner of 
Cawanogami Lake. 

A report of the geological and magnetometer work was submitted for 
assessment credit, and the following is a description of the main showings, as 
taken from O.D.M. files 63A.28 and 6 3 . 3 9 1 : 

Showings I, II and III . . . are contained in a fibre zone 300 feet wide and 600 feet long. 
However, only over very narrow widths and short lengths . . . in the actual showings themselves 
does the mineralization approach ore grade. The fibre in outcrops surrounding the main showing 
occurs as thread veins and veins up to ]/% of an inch in width. The main zones all contain 
excellent quality fibre veins up to V| inch in width apparently associated with short, narrow 
north-south-trending shear zones. This shearing appears to be local and can only be traced for a 
few feet along strike. 

CLAY 

The val leys of the Pic River, Goodchild Creek, and Cirrus Creek, and 
almost all valleys of tributaries to the Pic River, are floored by great thicknesses 
of glaciolacustrine varved clays and bedded silty fluvial clays (see Figure 3) . 
The varved clays are very smooth and clean and usually overlain by thin, 
bedded silty sands. The river clays are generally silty and probably consist of 
a homogeneous mixture of the silty sand and varved clay reworked by the 
river. Four samples were taken and submitted for ceramic tests to the Labora
tory Branch, Ontario Department of Mines. Two samples of varved clay and 
two of silty r iver clay were submitted. The sample locations are shown on 
Maps 2098 and 2099, and the sample descriptions and test results are given 
below. 

Sample No. 1 was taken from the west bank of Berin Creek. A t the sample 
location the creek has 100-foot high banks on either side; the banks are mostly 
covered by slumped varved clay and silty sand material. The top 10 feet of 
the banks is composed of fine sand and silt in 3^-inch to 2-inch beds showing 
planar and trough crossbedding. The remainder of the banks is composed of 
varved clay containing little impurities. The sample was taken over a 15-foot 
section just above the creek-level and consisted of varved clay with 1-inch 
dark layers alternating with 3^-inch to 1-inch light-grey layers. 

Sample No. 2 was taken from the west bank of the Pic River, about 800 
feet along the river, north from the Mile 16 access road. The banks here are 
about 150 feet high. The upper 10 feet consists of fine silty sand in J^-inch 
to 1-inch thick planar crossbedded beds. There is some slight scour-and-fill 
in places and occasional ripples with 9-inch wavelength, eroded in some cross-
bedded layers. Below this top of 10 feet is another 10 feet of alternately trough 
crossbedded and massive layers of silty sand, 1 foot to 3 feet thick. Under 
the top 20 feet down to water-level, the banks are composed of varved clay. 
In the upper region the varves alternate 3-inch to 4-inch white bands with 
1-inch to 2-inch dark-grey bands, and the beds are flat-lying. In the lower 
section, the varves are usually about j/£ inch wide and in part are contorted 
into folds accompanied by small-scale thrusting. A n apparent unconformity 
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Photo 14—Contorted varved d a y 

overlain by flat-lying varved clay in 

the west bank of the Pic River just 

north of clay sample location No. 2 

(see M a p 2 0 9 9 ) . 

OOM7743 

exists between the upper and lower section of the varved clays (see Photo 14) , 
but it is not known whether this is due to slumping of the lower clay, or to 
thrusting by ice on the lower section followed by deposition of more clay 
above the thrust material. The sample was taken over a 5-foot section between 
10 and 15 feet above low-water mark. 

Sample No. 3 was taken from the west bank of the Pic River, about 1 mile 
north from the mouth of Little Joe Creek. The banks of the r iver are about 
25 feet high, and the sample was taken over a 10-foot vertical section between 
10 and 20 feet above low-water mark. The clay is non-varved. It is finely 
bedded with J^-inch to J-^-mch layering, visible owing to faint colour differences 
between light-buff and grey. The clay is si lty and silt layers are interbedded. 

Sample No. 4 was taken over a 15-foot section on the east bank of the 
Pic River almost directly west of the south end of Roccian Lake. There is a t 
least 20 feet of clay above low-water mark, and the banks are terraced by 
river erosion with terrace steps between 1 and 6 inches high (see Photo 1 1 , p. 3 1 ) . 
From the waterline up to between 15 and 20 feet the bank consists of blue-grey 
silty clay, finely bedded with laminae between and inch. In the upper 
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Table 2 Pic River clay ceramic tests 

SAMPLE No. 1 SAMPLE No. 2 SAMPLE No. 3 SAMPLE No. 4 

Water of plasticity (percent)1 23 23 17 26 
Lineal drying shrinkage (percent)8. . . . 8.0 4.3 1.3 6.0 
Pyrometric cone equivalent' 4 5 to 6 7 4 

CONE4 010 CONE 06 CONE 03 CONE 010 CONE 06 CONE 03 CONE 010 CONE 06 CONE 03 CONE 010 CONE 06 CONE 03 

Lineal firing expansion (percent)5 0.2 0.7 1.0 
Colour* cream-tan cream-white buff-white 
Hardness* mod. hard mod. hard mod. hard 
24-hour absorption (percent)7. 26.5 26.9 25.4 
5-hour boil absorption (percent)8 28.6 29.9 28.4 
Saturation coeffiicent* 0.928 0.900 0.901 
Specific gravity* 1.55 1.54 1.60 

Remarks Fired briquettes, though rather porous 
are smooth-textured and attractive at 
Cones 06 and 03. 

0.3 0.09 
cream-tan grey-cream 
mod. hard mod. hard 

26.4 
28.2 
0.935 
1.51 

26.3 
29.7 
0.887 
1.49 

0.5 
cream-white 
mod. hard 

26.5 
30.4 

0.871 
1.53 

Briquettes fired at Cone 03 are rather 
soft and porous, but are smooth-
textured and attractive in appearance. 

1.2 2.5 3.4 
cream-grey cream-grey cream-grey 
rather soft 

30.6 
35.4 
0.863 
1.42 

soft 
30.8 
37.6 

0.819 
1.37 

soft 
31.4 
39.4 

0.793 
1.32 

Briquettes are soft, porous, and chalky 
at all firing temperatures. 

0 
light-tan 

mod. hard 
25.3 
26.7 

0.947 
1.53 

0 1.4 
cream-white buff-white 

mod. hard mod. hard 
26.2 
29.2 

0.894 
1.52 

24.9 
28.0 

0.888 
1.61 

Fired briquettes are smooth-textured 
and attractive. 

1 Water (percentage) necessary to just bring the dry clay to a plastic consistency. 
* Briquettes, 3 x 1 x % inch, are dried and lineal shrinkage (percentage) determined by noting the change in spacing of two marker lines. 
* Pyrometric cone equivalent (PCE) is the fusion point of the clay measured as a function of time and temperature. 
4 Cones are the time-temperature standards used in ceramic manufacturing. Cone 010 is about equal to a temperature of 1650°F. Cone 06 is 1850°F. Cone 03 is 2,000°F. at a prescribed standard 

rate of heating. 
* Increase in length (percentage) of the briquette caused by the firing process. 
8 Measured on the fired briquettes. 
7 Immersion (24 hr.) in cold water. 
* Immersion (5 hr.) in boiling water. 
* Ratio of 24 hr. absorption to 5 hr. absorption. 
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6 feet of this section there are four 1-inch-thick black to reddish-brown sandy-
layers. Above this clay section is a gradation into alternating layers, about 6 
inches thick, of clay, silty sand, and organic sandy layers. This grades into 
thinly bedded silty sand a t the top a t a height of about 30 feet on the bank. 
The silty sand is interbedded with 3 to 6-inch beds of silt and shows planar-
graded bedding. Small {}/% to 3^-inch diameter) gastropod and lamellibranch 
shells are scattered in the sand. The results of the ceramic tests are shown 
in Table 2. 

The commercial value of the Pic River clays is restricted to drain and tile 
manufacture or as an additive in brick manufacture. The fired clays are 
probably too porous for exposed brick, but the clay might be added to other 
clays or shales to improve their plasticity or to modify their fired colour 
(Personal communication from G. R. Guillet, industrial minerals geologist, 
Ontario Department of Mines). 

RECOMMENDATIONS FOR FUTURE EXPLORATIONS 

The Pic River area appears to have an excellent economic mineral potential 
Some of the features leading to this conclusion are listed as follows: 

1. The association of copper-nickel mineralization with the serpentinite 
contact indicates that the mineralization is genetically related to the 
serpentinite. Drillhole information indicates that almost invariably 
the metavolcanic amphibolite in contact with the serpentinite is meta-
somatically altered to light-coloured amphibolite or silicified "rhyolit ic" 
amphibolite, frequently with some associated carbonatization. Almost 
without exception in the drillholes, disseminations and stringers of 
pyrrhotite , pyrite , and some chalcopyrite occur in the altered meta
volcanic rock, immediately adjacent to the serpentinite contact. The 
serpentinite itself seems to carry no sulphide mineralization but does 
contain minor concentrations of magnetite. 

Much of the serpentinite-metavolcanic contact is unexposed, and 
consequently large sections of it have not been examined. In particular 
the eastern contact has not been examined, and outcrops of light-
coloured metasomatically altered amphibolite are known to occur a t 
some points along this contact. It is believed that the western, southern, 
and eastern contacts of the serpentinite are the most promising areas 
for examination. Two exposures of the inner contacts of the U-shaped 
intrusion were found, and these were unmineralized. Exposure is poor 
along the serpentinite contact (see p. 14 , 15 ) , and exploration would 
necessitate the utilization of geochemical or geophysical prospecting 
techniques. Some electromagnetic geophysical work has been done on 
part of the western contact (see p. 46, 47) , and this method of investi
gation would probably be the most direct and informative prospecting 
method. 

2. Syngenetic copper mineralization in the banded gabbro unit of the Por t 
Coldwell alkalic complex has been under investigation since 1962 , and 
continued in 1965 . Mineralization is scattered over a large area in this 
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rock unit, and the economic potential could be enormous. Titaniferous 
magnetite concentrations are also present in the banded gabbro unit, 
and these may also be of economic significance. 

3. The existence of two large intrusive bodies in the area with cogenetic 
mineralization opens important possibilities of economic mineralization 
a t locations other than within or a t the contacts of these intrusions. 
In particular, the alkalic intrusive rocks are among the youngest rocks 
in the area. The major folding and jointing, and probably the faulting 
of the metavolcanics and metasediments preceded the intrusion of the 
alkalic complex by some considerable time. Thus any mineralizing 
emanations, associated with the intrusion, should have found easy 
access into the surrounding country rock. In addition, the meta
volcanics and metasediments are intruded by post-tectonic quartz 
monzonite, which appears to conform to structural trends; these are 
additional possible sources of mineralizing solutions. 

Some malachite gossan has been found in the metavolcanics asso
ciated with a fault (see p. 4 1 , 4 4 ) , and several areas of pyrit ic mineraliza
tion were also located. Two areas in particular are of interest. The first 
is the region along the east margin of the acid metavolcanic-metasedi-
mentary unit (see p. 8, 51) in the south part of the area. Exposures 
are few, but rusty gossan zones and pyritic mineralization are common 
in the metasediments in this location. There are no indications of 
exceptional magnetic response here on regional Aeromagnetic O . D . M . -
G.S .C. M a p 2157G. However, the situation on the pyritic meta
sediments, between the pyroclastic acid metavolcanic and basic 
metavolcanic rocks and their proximity to the alkalic intrusion, indi
cates that detailed geological and geophysical prospecting might be 
rewarding. The second region of particular interest is between the 
Pic River, Budall Lake and Budall Creek (see p. 5 1 ) . The region is 
marked by a strong magnetic anomaly on M a p 2 1 5 7 G , and pyritic 
mineralization is common throughout the region. The high magnetic 
response of the area, the pyritic mineralization, and the position of the 
region between the serpentinite and alkalic intrusions would indicate 
that detailed prospecting is warranted. 

4. The location of the area is excellent with respect to transportation 
facilities. Trans-Canada Highway 17 , and the main transcontinental 
line of the Canadian Pacific Rai lway Company pass across the south
west corner of the area, and the port of Marathon on the north shore 
of Lake Superior is only about 2% miles south of the map-area. 

I t is believed that these features offer considerable justification for extensive 
mineral exploration and development in the area. 
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