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A B S T R A C T 

This report is an outline of the general, structural, and economic geology of an area, extending 
between L a c des lies on the west and Poshkokagan L a k e on the east, about 55 miles north-
northwest of Port Ar thur -For t Wil l iam in the Port A r t h u r Mining Division, District of Thunder 
Bay . 

All bedrock is of Precambrian age. T h e oldest rocks are Archean metavolcanics and metasedi-
ments. These strike northeast and dip steeply, forming a wide belt along the limb of a regional, 
northeast-pitching syncline whose axial plane lies to the south of the map-area. Intruding the 
metavolcanics and metasediments are two stocks of basic and ultrabasic igneous rocks, one at 
Lac des lies, and another south of Legris L a k e . These, in turn, have been affected by Archean 
regional metamorphism, and the one at Lac des lies is completely enclosed b y what appear to be 
younger granitic rocks. T h e granitic rocks which flank the metavolcanics and metasediments on 
the northwest are tentatively considered to have been emplaced during the Kenoran orogeny. 

T h e youngest rock in the area is diabase of Keweenawan age. It occurs as both flat sheets 
up to 250 feet thick, and dikes. T h e sheets occur mainly at the level of the present surface, and 
erosional remnants form high hills, bounded in places b y precipitous escarpments. 

It is of interest that the L a c des lies metavolcanics-metasediments belt lies along the pro
jected strike of the Little L o n g Lac-Sturgeon River gold-producing belt east of L a k e Nipigon, and 
can be correlated fairly reliably with that belt. Several occurrences of massive or disseminated iron 
sulphides in sheared zones in the Archean rocks, as well as numerous quartz veins, have been found 
in the area. T w o narrow quartz veins contain a little molybdenite, but on the whole, sampling has 
indicated the general absence of any appreciable amounts of base or precious metals. 

T h e principal mineral deposits of the area are large, irregular-shaped bodies of disseminated 
sulphides in gabbroic rocks of the Lac des lies stock. These deposits, eight in number, are up to 
several hundred feet in length, and contain low but economically interesting amounts of copper, 
nickel, and, in places, palladium, platinum, and gold. 

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

VI 



Geology of the 

Lac des lies Area 
District of Thunder Bay 

By 
E. G. PYE 1 

I N T R O D U C T I O N 

The map-area makes up the northern part of the Block Creek region 
examined in 1933 by F. Jolliffe for the Geological Survey of Canada (Jolliffe 
1933). Because it lies along the projected southwest strike of the well-known 
Little Long Lac-Sturgeon River gold-producing belt, for many years it has been 
considered favourable for the occurrence of precious metals. In recent years 
it has come into prominence following the discovery, near Lac des lies, of de
posits containing copper, nickel, platinum and palladium, and in 1964, in re
sponse to requests for detailed geological information, the author and his assist
ants undertook the survey on which this report is based. 

The Lac des lies map-area is about 55 miles north-northwest of the cities of 
Port Arthur and Fort William, and is in the Port Arthur Mining Division, 
District of Thunder Bay, Ontario. It is bounded by Lat. 49°07'00'/N and 
49°15'00"N, and by Long. 89°17'00"W and 89°43'00',W, and covers approxi
mately 180 square miles. The east part of the area is traversed by the Spruce 
River Road (Highway 800), which connects with Trans-Canada Highway 
17/11 near Port Arthur. From the Spruce River Road access to many localities 
is provided by either motor roads built for logging operations by Abitibi Power 
and Paper Company Limited, or canoe routes afforded by Max Creek and 
Max Lake, the Poshkokagan River and Vandenbrooks, Rinker, Core and 
Poshkokagan lakes. In contradistinction, the extreme west part of the area is 
not serviced by either roads or convenient canoe routes, and is best reached by 
pontoon-equipped aircraft from Port Arthur or Fort William. 

Field Mapping. Geological Maps 2135 and 2136 (in back pocket) were prepared 
to illustrate the results of the survey of the Lac des lies area, and are intended 
to serve as a source of information concerning the relationships of known 
mineral deposits to specific rock types and geological structures. They were 

Resident Geologist, Ontario Department of Mines, Port Ar thur . Manuscript received b y 
Chief Geologist, 19 Apri l 1966. 
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Lac des lies Area 

prepared on a scale of 1 inch to 1,320 feet, for reproduction on a scale of 1 inch 
to Y<L mile, using Cronaflex basemaps prepared by the Cartography Unit, 
Geological Branch, Ontario Department of Mines, and air photographs supplied 
by the Silviculture Section, Timber Branch, Ontario Department of Lands and 
Forests. The significant geological features along the roads and the shorelines 
of the lakes were mapped, and pace-and-compass traverses were run at about 
34-mile intervals at, or nearly at, right-angles to the strike of the rock formations 
wherever conveniently possible. The data obtained in the field were tied into 
recognizable topographic features and were plotted on transparent overlays 
to the air photographs. Topographic detail was then adjusted to conform, and 
the geological information was transferred to the basemaps for final repro
duction and publication. It is to be noted that, because of the scale of the 
coloured maps (Nos. 2135 and 2136, back pocket), only outcrop areas, in which 
rock exposures are abundant, rather than actual outcrops could be represented. 
Large outcrop areas were outlined with the aid of the air photographs from 
traverse intercepts and are indicated on the maps in full-tone colours. Small 
outcrop areas, generally 100 feet or less across, are indicated on the map by the 
symbol X . 

A preliminary map, P. 275, Lac des lies Area, covering the west part of the 
area, on a scale of 1 inch to 34 mile, was issued in 1965 by the Ontario Depart
ment of Mines. 

Acknowledgments. During the field season of 1964 the author was ably assisted 
by C. Kustra, who served as senior assistant, and by R. Morgan, P. C. Thurston, 
U. Abolins, J. Baillie, K. Hamm, and G. Reid. Additional work was done in the 
area in July 1965, by C. Kustra and W. Golab. The author also is indebted to 
C. Kustra for assistance in the preparation of the maps, and to J. Baillie for 
making thin sections of rocks and for work in connection with the maintenance 
of field equipment. 

The author is grateful to the officials and exploration staff of Gunnex 
Limited for providing information on the mineral deposits south of Lac des lies. 
He also here acknowledges the co-operation of the following: L. Sleeman, 
district forester, and the Port Arthur staff of the Ontario Department of Lands 
and Forests in helping with the provisioning and transportation of the field 
party; K. Ratz, foreman, Abitibi Power and Paper Company Limited, in 
permitting the party to use the facilities of Camp 229, Spruce River Road. 

Previous Geological Work. In 1922 W . L. Swanson (1923) mapped the geology 
along the Phillips and Benner 2nd Meridian Line, which extends north from the 
north end of Lac des lies, and T. L. Tan ton made an exploratory trip up Block 
Creek for the Geological Survey of Canada. Tanton's work established the 
existence of a belt of Archean volcanics and sediments along and adjacent to 
Block Creek, and in 1933 F. Jolliffe (1933) was commissioned by the Survey 
to carry out a reconnaissance survey of the region. This survey included most 
of the Lac des lies area and resulted in the publication of a map on a scale of 
1 inch to 2 miles. Jolliffe's map and report provided the only information 
available until the present survey was initiated in 1964. 

The available publications on the map-area, and other reports selected for ref
erence, are listed under the heading Selected References at the end of this report. 
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History of the Area. The Lac des lies area undoubtedly received considerable 
attention following the publication of Jolliffe's map in 1934. This map outlined 
a wide belt of favourable rocks roughly along the projected strike of the Little 
Long Lac-Sturgeon River gold-producing region discovered on the east side of 
Lake Nipigon. Many of the quartz veins and some of the sulphide deposits must 
have been examined and sampled for precious metals. No discoveries were 
announced, however, and there is little record of any exploration activity in the 
area in the decades immediately preceding and following World War Two. 

The first account of exploration in the map-area in recent years was sub
mitted by F. H. Jowsey Limited. On the strength of an aeromagnetic survey 
made in 1958 this company acquired 80 claims covering the north end of Lac 
des lies. Subsequent geophysical work resulted in the finding of several elec
trically conductive zones, and early in 1959 these were tested by diamond-drill
ing, but without indicating anything of commercial value. 

The area then lay dormant until 1963, when prospectors W. Baker and 
G. Moore discovered copper-nickel sulphide mineralization south of Lac des lies. 
A large block of claims was acquired immediately by Gunnex Limited, and 
during late 1963 and early 1964 an intensive exploration program, involving 
geological, geochemical, and ground geophysical surveys and diamond-drilling, 
was undertaken. Eight sulphide deposits were located and sampled, some of 
which contained significant amounts of platinum and palladium and the 
possibility of outlining a substantial tonnage of low-grade ore was indicated. 
Work was suspended in 1964, but was resumed early in 1966 (subsequent to an 
option agreement) by the Exploration Division of Anaconda American Brass 
Limited. 

Topography. The Lac des lies area varies in the nature of its topography, from 
low relief in some localities to considerable ruggedness elsewhere. In a general 
way this reflects the type of bedrock exposed. Where only Archean rocks 
outcrop the relief seldom exceeds 100 feet. But in localities where diabase is 
exposed elevation differences of 200 feet or more are common. Most of the 
diabase makes up the erosional remnants of thick, flat-lying or gently dipping 
sheets, and these remnants often are bordered by high, imposing vertical or 
steeply sloping escarpments. Prominent mesa-like hills and ridges commonly 
contrast conspicuously with the surrounding crudely level or gently undulating 
lowlands. 

Although elevations vary considerably within short distances, the land 
surface as a whole slopes gradually eastward. This is indicated by the water 
levels of the larger lakes. Cowan Lake, immediately to the west of the map-area, 
and Lac des lies have levels of 1,626 and 1,568 feet respectively. Rinker and 
Jolly lakes, near the centre of the map-area, each have levels of 1,517 feet; 
Max, Core, and Poshkokagan lakes, in the east part of the map-area, have levels 
of 1,450, 1,407, and 1,353 feet respectively (Dept. Mines and Resources, N.T.S. 
Sheet, No. 52 H, 1948). 

Rock exposures are abundant in most parts of the area. Between the 
outcrops is a mantle of glacial deposits. These glacial deposits consist mainly 
of unconsolidated sand and gravel, representing a ground moraine that in places 
has been sorted by the action of glacial meltwaters and is typically stratified. 
Esker ridges also are present, but these are not high and could not be traced any 
great distances. 
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Lac des lies Area 

ODM 7398 

Photo 1—Roche moutonnee near the north end of Lac des lies. 

In the east part of the area the drainage is by way of Max Creek and the 
Poshkokagan River northeastward to Lake Nipigon; in the west part of the area 
it is by way of Riviere des lies to the Dog River and thence by way of Dog Lake 
and the Kaministikwia River to Lake Superior. The trend of many of the lakes 
and rivers is greatly influenced by the structure of the underlying rocks: both 
Max Creek and the Poshkokagan River follow, and Core, Jolly, Legris, Rinker, 
Shova, and Vandenbrooks lakes are elongated roughly parallel to, the northeast 
strike of the Archean metavolcanics and metasediments. 

Natural Resources. The forest of the Lac des lies area is principally a mixed 
growth of spruce, balsam, jackpine, poplar, and birch. Good timber stands exist 
and in the east part of the area these are being harvested by the Abitibi Power 
and Paper Company Limited, working from Camp 229 on Geddes Lake near the 
Spruce River Road. 

Commercial fishing is not carried on in the area, but game fishing, chiefly 
for pike and pickerel, is an important tourist attraction. 

Moose and bear often are encountered in travelling through the area, and 
partridge are common. Beaver also are present, and in places their dams have 
resulted in minor flooding. 

There are no falls in the area that would serve as a head for the generation 
of electrical power. Any power requirements, however, probably could be 
supplied from the Silver Falls Generating Station operated by the Hydro-
Electric Power Commission of Ontario on the Kaministikwia River (which flows 
from Dog Lake about 30 miles south of the map-area) or from Pine Portage, 
Cameron Falls, or Alexander Landing on the Nipigon River, about 50 miles to 
the east. 
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GENERAL G E O L O G Y 

The bedrock of the Lac des lies area is of Precambrian age. The oldest rocks 
are Archean metavolcanics and metasediments and these make up a northeast-
trending belt extending from Legris Lake to Poshkokagan Lake. The meta
volcanics for the most part underlie the metasediments stratigraphically and 
border them on the northwest. In this way they appear to occupy the limb of a 
regional syncline whose axial plane lies to the south in the Eayrs-Starnes Lakes 
area, which is presently being studied for the Ontario Department of Mines by 
L. Kaye (1965). 

Younger than the metavolcanics and metasediments are small stocks of 
basic and ultrabasic igneous rocks and their altered equivalents at Lac des lies 
and south of Legris Lake. These bodies were affected by Archean regional meta-
morphism, and one of them, the Lac des lies complex, is completely enclosed by 
granitic rocks. The younger granitic rocks also flank and intrude the meta
volcanics and metasediments. They make up large masses, of batholithic pro
portions, that are considered tentatively to be equivalent in age to rocks classi
fied as Algoman in other regions, and are thought to have been emplaced during 
the Kenoran orogeny at the close of the Archean. 

The youngest rock in the area is diabase of Keweenawan age. It occurs as 
both flat sheets (Logan sills) and dikes. The sheets are up to 250 feet thick and 
they occur mainly at the level of the present surface; erosional remnants form 
high, irregular-shaped hills, bounded in places by steep escarpments. 

The various rock types found in the area are listed, and the geological his
tory is summarized, in the accompanying Table of Formations. 

T A B L E O F F O R M A T I O N S 

C E N O Z O I C : 

PLEISTOCENE AND RECENT: Glacial drift, gravel, sand, silt. 

Unconformity 

P R E C A M B R I A N 

P R O T E R O Z O I C : 
K E W E E N A W A N : Diabase, porphyritic diabase. 

Intrusive Contact 

A R C H E A N : 

ACID IGNEOUS ROCKS : Granite, granite gneiss, porphyritic granite, migmatite, 
pegmatite, aplite. 

Intrusive Contact 
BASIC AND ULTRABASIC IGNEOUS ROCKS: 

Anorthosite, anorthositic gabbro , gabbro , norite, hyperite, 
pyroxenite, peridotite, serpentinite quartz gabbro . 

Intrusive Contact 
METASEDIMENTS: Iron formation. 

Conglomerate, quartz greywacke, greywacke, slaty 
greywacke, slate. 

METAVOLCANICS: Acid lavas: rhyolite, porphyritic rhyolite. 
Pyroclastic rocks: thin-bedded tuff, lapilli tuff, tuff-breccia 

(agglomerate). 
Basic and intermediate lavas: massive amphibolite, schistose 

amphibolite, pillow lava, amygdaloidal lava, metadia-
base. 
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Lac des lies Area 

Metavolcanics 

The metavolcanics exposed in the Lac des lies map-area have been assigned 
to three lithological groups: basic and intermediate lavas; pyroclastic rocks; 
and acid lavas. They dip at steep angles and have been isoclinally folded about 
northeast-pitching axes. They make up two belts that extend obliquely across 
the east part of the area, one from Legris Lake to near Lusk Lake, and the other 
through Max Lake to near Shova Lake. The Legris Lake-Lusk Lake belt 
borders a thick deposit of Archean metasediments, and represents the lowermost 
stratigraphic unit along the limb of the regional syncline recognized by L. Kaye 
(1965) in the Eayrs-Starnes Lakes region. On the other hand, the rocks of the 
Max Lake-Shova Lake belt may occupy a higher position in the stratigraphic 
column, and they appear to be interbanded with the metasediments, rather than 
occupying a peripheral position to them. 

B A S I C A N D I N T E R M E D I A T E L A V A S 

Rocks considered to be the altered equivalents of lavas having basic to 
intermediate compositions were mapped in the field as massive and schistose 
amphibolites, amygdaloidal lava, pillow lava, and metadiabase (dioritic 
greenstone). 

The amphibolites are the most abundant rocks. They are mostly fine
grained and dark-green to greenish-black, with green to grey-green weathered 
surfaces, and are the typical "greenstones" of the prospector. In most places 
they are quite massive in character and make up smooth, low, rounded outcrops; 
elsewhere, as indicated by appropriate symbols on Maps 2135 and 2136 (in back 
pocket) they are distinctly foliated or schistose. 

The amphibolites are featureless rocks, and because of metamorphic 
modification, their volcanic origin can be ascertained only by association with 
the less common but easily recognized amygdaloidal and pillow lavas. T w o 
samples were examined microscopically: one taken from a point along the south 
shore and near the centre of Kiddman Lake, the other taken from an outcrop 
of the northeast-trending unit of lava dividing the belt of pyroclastic rocks east 
of Kiddman Lake and north of Max Lake. The thin section study showed that 
primary igneous minerals are absent and that the rocks are assemblages of 
constituents characteristic of the amphibolite metamorphic facies. They are 
made up largely of green amphibole, 50 to 55 percent; plagioclase (sodic 
andesine, Ab62An 3 8 ) , about 35 percent; titaniferous magnetite and leucoxene, 
5 percent; zoisite, 3 to 5 percent; and minor chlorite and sericite. A little brown 
biotite was present in the sample from east of Kiddman Lake. 

The amphibole is distinctly fibrous in character and has low extinction 
angles indicative of actinolite. In the sample from the south shore of Kiddman 
Lake, the amphibole makes up relatively large individuals associated with a 
fine mosaic of untwinned feldspar grains. In the other sample it is associated 
with lath-like, subhedral crystals of feldspar in a diabasic intergrowth. Pyrite 
was noted in both thin sections as irregularly disseminated grains: this is com
mon in the amphibolites of the area, the amounts generally being of 1 percent or 
less. In the field it was recorded as a constituent of roughly one quarter of the 
outcrops mapped. Alteration of the amphibolites generally is not pronounced. 
It is true that in schistose rocks the amphibole commonly is chloritized and the 
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feldspar partly reduced to an aggregate of sericite, epidote, carbonate and other 
minerals, but these changes are seldom apparent in hand specimens. 

The amphibolites were found to be interrupted sporadically by veins or 
attenuated lenses, mostly % to 34 inch thick, of one or both of quartz and car
bonate. The veins and lenses sometimes were found to strike obliquely or 
transversely to the enclosing rock, but more commonly they were noted to be 
conformable to any apparent planar schistosity. They are, or at least appear to 
be, most abundant in the east part of the area, and are particularly conspicuous 
in rockcuts along the Spruce River Road (Highway 800). In places they contain 
a little iron sulphide. Assays of samples by the Laboratory Branch, Ontario 
Department of Mines, however, indicated that only traces of gold and silver are 
present in many of the thicker veins. The amphibolites are also cut in a few 
places by veins, to Y% inch thick, of feldspathic material or aplite. These 
veins probably are genetically related to outcrops of Algoman granitic rocks, 
and with few exceptions they are found only close to these outcrops. 

Amygdaloidal lavas were observed in many localities. These rocks also are 
amphibolites, but they are easily distinguished from the other metavolcanics. 
Their fresh surfaces are strikingly spotted owing to the presence of ovate to 
round vesicular fillings, mostly Y% to 34 inch in diameter, of either carbonate or 
quartz, or both; their weathered surfaces are characteristically pitted, because 
of the removal through weathering or erosion of the carbonate, quartz, or car
bonate-quartz fillings. The amygdules vary in amount from flow to flow, and 
within individual flows. Generally they are most abundant, often are largest, 
and sometimes are found only near to recognizable tops, where they may make 
up as much as 20 percent of the rock. 

Pillow lavas, or the pillowed portions of amygdaloidal or massive flows, 
are found in the following locations: east of Max Lake: north of Max Creek; 
along the Spruce River Road south of McCuaig Lake; about 3,000 feet southwest 
of Tyrrell Lake; at the southwest end of Warpula Lake; and east of Kiddman 
Lake. All are similar in character and are made up of typical massive or foliated 
amphibolite ("greenstone") forming lenticular, bun-like, or crudely balloon-
shaped units separated by selvages, mostly 1 inch or less in thickness, of dark 
green, very fine-grained, generally soft, chloride material. In many places the 
pillows have been stretched or otherwise distorted as a result of shearing. In 
other places their original shapes have been preserved, permitting satisfactory 
top determinations. 

A particularly good exposure of pillow lava was found along the Spruce 
River Road, 1,600 feet north of Max Creek. In this outcrop, the pillows have 
conspicuous dark-green selvages up to 2 inches thick, and are up to 5 feet by 13̂ 2 
feet in size. They either are bun-shaped or resemble somewhat flattened bal
loons, the convex surfaces of which point to the southeast. The lava itself is 
amygdaloidal, and the original vesicles, which occur throughout, were found 
in several places to be most abundant along or close to the upper sides of the 
pillows. 

Another good exposure of pillow lava was noted 2,000 feet northwest of 
Geddes Lake. Here bun-shaped pillows, up to 4 feet long, again indicate that 
tops face southeast. This is confirmed by the fact that the pillows are present 
in a zone about 5 feet wide along the southeast side of amygdaloidal amphi
bolite, which, in turn, lies along the southeast side of, and grades into a relatively 
coarse-grained amphibolite of, the flow's interior. 
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Medium-grained to coarse-grained amphibolite, mapped as metadiabase or 
"dioritic greenstone", outcrops at close intervals throughout the area. The 
typical metadiabase is a massive, dark-grey to dark-green rock, with a green 
or rusty brown weathered surface and usually a mottled appearance owing 
to the contrast of mafic and felsic constituents. Except for the presence of horn
blende rather than fibrous, actinolitic amphibole, it has mineralogical composi
tions similar to those of the fine-grained metavolcanics. As a general rule, it is 
equigranular. However, north of the east end of Jolly Lake porphyritic facies 
with scattered phenocrysts of greenish altered plagioclase, about 34 inch across, 
become evident. 

The most conspicuous porphyritic metadiabase was found at the east end 
of Salmi Lake. Here feldspar phenocrysts }/% to 3 inches in length are scattered 
sparsely throughout, and form occasional rich concentrations in the metadiabase, 
giving rise to material similar to the "leopard rock" of other areas (see Hurst 
1932, p. 9-11, 32). The metadiabase was found in many places to be intimately 
associated with the fine-grained amphibolites, and is thought to represent 
either the interior portions of thick lava flows or, less frequently, consanguineous 
igneous intrusions emplaced during the Archean volcanism. 

P Y R O C L A S T I C R O C K S 

The basic and intermediate lavas of the map-area are interrupted at fre
quent intervals by thick deposits of pyroclastic rocks. A few thin deposits of 
pyroclastic rocks also are interbedded with metasediments east and southeast of 
Max Lake. These deposits, for the most part, are both petrographically con
spicuous and persistent, and provide useful horizon markers for the determina
tion of geological structures. 

The most abundant pyroclastic rocks are tuffs. There are two distinct types. 
One type, which is dark-green, fine-grained to medium-grained, and foliated, 
closely resembles schistose basic or intermediate lava; in the field it is distin
guishable from the latter only where a thin-bedded structure (due to alternating 
felsic and mafic layers) is evident, or where the rock grades into, or otherwise is 
associated with, recognizable volcanic breccia. The tuff also can be distin
guished microscopically from basic or intermediate lava. It is more acid in 
composition than the average lava. It also is fragmental, with rounded or broken 
crystals of plagioclase or large grains of quartz in a very fine-grained matrix of 
chlorite, feldspar, quartz, and a little opaque material, either ilmenite or magnetite. 
Secondary alteration products, such as sericite, epidote, zoisite, and carbonate, 
are invariably present in small amounts. A good example of tuff, with an ill-
defined stratification and a pronounced slaty cleavage, outcrops along the 
Spruce River Road 100-200 feet south of Little Max Creek. 

A more abundant, and much more striking, pyroclastic rock is lapilli tuff, 
which is characterized by abundant (10 to 50 percent) irregularly distributed 
white fragments, mostly }/% to inch across. A few fragments consist of rock 
matter, chiefly rhyolite; some consist of quartz; other, more abundant ones, 
consist of plagioclase (sodic andesine), which is generally highly altered, either 
to a mixture of sericite and subordinate epidote group minerals, or to carbonate. 
The broken feldspar and quartz fragments are cemented and in places embayed 
by a very fine-grained chloritic, quartzo-feldspathic matrix. The matrix 
commonly has a crude banded structure, and in thin sections attenuated lentides 
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Photo 2—Lapilli tuff. Spruce River Road, south of Max Creek. 
ODM 7399 

rich in altered feldspar and quartz are often seen to be enclosed and separated by 
thin, roughly parallel laminae rich in chlorite or occasionally in biotite. A little 
ilmenite (3 to 5 percent), partly altered to leucoxene, generally is present, mostly 
in the chloritic laminae. In the field the lapilli tuff is easily confused with amyg
daloidal lava. However, most of the fragments of the lapilli tuff are angular 
or lenticular in shape and consist largely of feldspar, whereas the vesicular 
fillings of the amygdaloidal lava are ovate or irregularly rounded and consist 
of quartz and/or carbonate. Lapilli tuff often also resembles porphyritic 
"greenstone", and is recognized chiefly on the basis of its association with thin-
bedded tuff or tuff-breccia, or by the general angularity and relatively great 
size range of its fragments. Even under the microscope the rock resembles a 
porphyry. Its pyroclastic origin, however, is indicated by the following: 

1. the cementation and local embayment (resorbtion) of the broken 
fragments by the quartzo-feldspathic matrix; 

2. the presence of scattered lenticles of rhyolite or "greenstone"; 
3. the crudely laminated structure and very fine granularity of the matrix, 

which is suggestive of devitrified welded shards in an original pseudo-
fluidal arrangement characteristic of ignimbrites generally (Rittman 
1962, p.95). 

The most striking rock in the map-area is tuff-breccia. The best and most 
convenient exposures are found along the Spruce River Road, north and within 
1,200 feet of Max Creek, and near the small pond roughly midway between 
Max Creek and the Poshkokagan River. In the deposit along the north side of 
Max Creek the agglomerate contains numerous white-weathering bombs in a 
groundmass of typical green lapilli tuff. The bombs are lenticular, tadpole-like, 
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ODM 7400 
Photo 3—Tuff-breccia, Spruce River Road, about midway between Max Creek and the Poshkokagan 

River, showing irregular fragments of rhyolite in a relatively dark-coloured tuff aceous matrix. 

or irregular in shape and are flattened parallel or subparallel to the strike of the 
formation. They range greatly in size, from small pieces 1 inch across to large 
fragments measuring 24 inches by 6 inches. In some outcrops they are widely 
separated and make up only a small part of the agglomerate; in other outcrops, 
they are densely packed and may make up as much as half of the whole. They 
consist of a hard brittle fine-grained, greenish-grey rock, which microscopic 
examination indicates to be a highly altered quartzo-feldspathic material con
taining 10 to 15 percent amphibole, up to 10 percent biotite, and with scattered 
(10 to 20 percent) plagioclase phenocrysts. The rock probably is a porphyritic 
rhyolite. 

The tuff-breccia midway between Max Creek and the Poshkokagan River 
is similar. Here, however, the bombs of acid lava are more irregular in shape 
and are amygdaloidal, with vesicular fillings of quartz. They also have very 
fine-grained, dark-green selvages, to 34 inch thick. These selvages appear to 
represent chilled margins and indicate that the bombs originally may have been 
pieces of molten lava that were explosively ejected concomitantly with other 
volcanic debris. Intimately associated with, and forming a part of the tuff-
breccia in one place, is a "greenstone" with abundant amygdules of quartz. 
Some amygdules have central cores of carbonate and a few have central fillings 
of chlorite. It is not difficult to visualize the agglomerate as having resulted 
from explosive volcanism, where the upward rise and outpouring of a gas-
charged pyromagma was temporarily blocked by a vent-plug (endogenous 
dome) of partly liquid but highly viscous rhyolite lava. In both character and 
origin the tuff-breccia is not unlike some of the pyroclastic rocks found near 
Sudbury by Thomson (1956) and Williams (1956). 
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ODM 7401 
Photo 4—Sample of tuff-breccia. Spruce River Road, about midway between Max Creek and the 

Poshkokagan River. Note the chilled margins about the irregular fragments or bombs of 
rhyolite (pale-grey). 

A C I D L A V A S 

Acid lavas, mainly rhyolite in composition, make up a number of thin, widely 
separated flows in the other Archean metavolcanics. They also form a very 
prominent deposit, up to 3,500 feet wide, exposed along the shores of Jolly and 
Rinker lakes. This deposit is one of the most persistent lithological units in the 
map-area, and has been traced for about 8 miles from north of Legris Lake 
northeast to the vicinity of Core Lake. 

The acid lavas vary in colour, from pale-green through various shades of 
grey to almost black. They are fine-grained rocks and usually weather to yield 
a pale-grey surface rind. Three varieties can be distinguished easily in the field: 
equigranular, porphyritic, and laminated. The equigranular variety consists 
largely of a very fine-grained aggregate of quartz and feldspar, usually with a 
little biotite and magnetite, or, where the rock has been weathered, hydrous iron 
oxide. In most samples the feldspar is highly altered to sericite (which may make 
up as much as 30 percent of the rock) and often some carbonate. A little 
chlorite also may be present. Porphyritic acid lava is similar to the equigranular 
variety but contains phenocrysts of one or both of plagioclase and quartz. These 
phenocrysts are usually Y% m c n or less in length or diameter and make up as 
much as 20 percent of the volume of the rocks containing them. The laminated 
lava is characterized by a thin-banded structure, with alternating layers or 
attenuated lenses, only a few millimetres thick, of light and dark material. A 
typical example, from an outcrop along the Spruce River Road 0.35 miles 
southeast of the Poshkokagan River, was studied microscopically: thin laminae 
and lenticles made up largely of fine-grained quartz, chlorite, and subordinate 
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carbonate, were found to interrupt a highly sericitized quartzo-feldspathic 
groundmass. 

Although the acid lavas are commonly quite massive in quality and are 
characterized by a sub-conchoidal fracture, in many places in the map-area 
they have a well-developed planar schistosity and break into thin slabs or plates. 
The massive lava in the hand specimen appears to be largely unaltered. The 
schistose variety, however, is usually highly sericitized, and locally carbonatized. 
Some chloritic alteration also occurs in places, and cleavage plates may display 
mottled shades of green and pale-yellow. A little pyrite is often found in the 
acid lavas, particularly the schistose varieties, but, as in the case of the basic 
metavolcanics, its occurrence is sporadic. Its presence may be indicated by 
rusty weathered outcrop surfaces. 

A thin section of a sample of an acid metavolcanic rock, from an outcrop 
about 500 feet east of the small lake along the Poshkokagan River near the 
Rinker Lake outlet, showed the rock to contain not only phenocrysts of feldspar 
and quartz, but also lenticular fragments of "greenstone" and equigranular 
rhyolite. The quartz phenocrysts are irregularly rounded and appear to have 
been resorbed by the quartzo-feldspathic matrix of the rock. The quartzo-
feldspathic matrix is irregularly streaked with sericitic laminae and thin drawn-
out lenticles of chloritic and amphibole-rich material. The rock, in effect, is 
similar to some of the pyroclastic rocks found in the area (see p.8-9) and may 
be a welded tuff. It is indistinguishable in the hand specimen from the other 
acid metavolcanics, however, and could not be mapped separately from acid 
rocks considered in the field to be lava flows. 

Metasediments 

The metasediments found in the map-area include iron formation, conglom
erate, greywacke, slate, and quartz greywacke. They are exposed in the 
southeast part of the area, and make up a thick group of steeply dipping strata 
extending northeast from Legris Lake. In character, they are similar to rocks 
which, along their projected strike on the east side of Lake Nipigon, have been 
classified by T. L. Tanton (1917) and tentatively by Langford (1928), Bruce 
(1936) and Laird (1936) as Windigokan and Timiskaming, respectively. This 
correlation was emphasized by Jolliffe (1933, p . lOD-HD). Top determinations 
indicate that the metasediments occur stratigraphically above the Legris 
Lake-Lusk Lake metavolcanics, but it is uncertain whether they also overlie 
these metavolcanics unconformably. They contain fragments of lithologically 
similar rocks, but the contact between the two groups is not exposed and its 
nature is unknown; in the vicinity of Max Lake, field mapping indicated the 
likely possibility that here, at least, metavolcanics are intercalated with the 
metasediments rather than underlying them (see Structural Geology, p.28-29). 

CONGLOMERATE 

Conglomerate is best exposed in the following locations: on islands in Legris 
Lake and on the mainland west of it; at the Fire Ranger's cabin along the north 
shore of Max Lake; along the Spruce River Road south of Max Creek. It is 
interbedded with arkose, greywacke and some slate and together with these 
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PHOTO 5—WINDIGOKAN-TYPE CON

GLOMERATE, FIRE RANGER'S CABIN, 

NORTH SHORE OF MAX LAKE, WITH 

ROUND TO OVATE PEBBLES AND COBBLES 

OF GRANITIC ROCKS. 

rocks it makes up a continuous belt between the Legris Lake-Lusk Lake 
metavolcanics and the Max Lake-Shova Lake metavolcanics. 

The fragmental material that composes the conglomerate ranges from small 
pebbles only about x/i inch in diameter to boulders over 12 inches across. It 
consists mainly of granite, metadiabase, schistose amphibolite ("greenstone"), 
rhyolite, quartz, and chert. The granite fragments are usually the largest, and 
occur as pebbles, cobbles, and boulders; the metadiabase, quartz, and chert 
fragments are usually pebble size. All are typically ovate in section, with their 
long axes oriented parallel or subparallel to the general strike. Some rhyolite 
and all the "greenstone" fragments are lenticular, with lengths up to 2 feet. 
They also lie more or less parallel to the general strike, and in places they were 
noted to conform to the outlines, and to wrap around large pieces, of the other 
rocks. 

Pebble-cobble-boulder density varies greatly, from less than 5 percent of the 
rock in some outcrops, to over 50 percent in others. Variations also occur in 
individual beds, and in a few places these variations give rise to grain gradations 
useful for top determinations. The composition of the fragments also varies 
considerably: in some outcrops only one or two rock types are represented; in 
other outcrops, all rock types are present. The matrix of the conglomerate 
consists of coarse greywacke or quartz greywacke, and often is found to be dark-
green and chloritic. 

13 



Lac des lies Area 

GREYWACKE, SLATY GREYWACKE, SLATE 

Greywacke is the dominant metasediment found in the area. It varies 
considerably in appearance; and all gradations, both textural and compositional, 
occur from thick-bedded massive varieties to thin-bedded and laminated ones. 
Thick beds often are found to exhibit a distinct grain gradation, from a coarse 
base through sandy-textured material, to a fine-grained argillaceous top. More 
frequently, medium-grained to coarse-grained greywacke occurs in layers, from a 
few inches thick to several feet thick, alternating with, and sharply delineated 
from, thin beds of fine-grained greywacke. 

Primary depositional features, other than grain gradations, include internal 
lamination of individuals beds, scour-and-fill structures, and crossbedding. The 
typical greywacke is a dark-grey or greenish-grey rock. Where it is fine
grained to medium-grained, outcrop surfaces are smooth; where it is coarse
grained, outcrop surfaces are pebbly, and small fragments of quartz and 
feldspar stand up in relief. Some of the greywacke in the hand specimen appears 
to be quite massive. Generally, however, the rock has a conspicuous secondary 
cleavage. Fine-grained varieties commonly are slaty in character: where the 
secondary cleavage is poorly developed, they were mapped in the field as slaty 
greywacke; where the cleavage is well-developed they were mapped as slate. 

Microscopically, the greywackes are uniform in character, except for small 
variations in the contents and granularity of the minerals. They are distinctly 
fragmental, with round subangular and irregular grains of quartz and feldspar, 
and occasional pieces of lithic material, set in a matrix of plagioclase and quartz 
with biotite, usually some chlorite, and, in addition, small amounts of one or 
more of sericite, carbonate, iron oxides, pyrite and epidote. The plagioclase 
generally makes up 50 percent or more of the rock; the quartz, 10 to 20 percent; 
the biotite and/or chlorite, 20 to 25 percent. The biotite and any chlorite are 
mostly arranged in crudely parallel foils or streaks, and these commonly curve 
around the larger quartz and feldspar fragments and give the rock its foliated 
structure. The plagioclase present is generally slightly sericitized, but extinction 
angles usually are determinable and indicate the mineral to have the composition 
of sodic andesine. Most of the quartz is present as independent grains. In 
places, however, it makes up round aggregates of tiny particles, which, between 
crossed nicols, extinguish in widely devergent directions. Such aggregates 
represent either highly fractured and comminuted once-large crystals or, 
possibly, tiny pebbles of chert or quartzite. 

QUARTZ GREYWACKE 

The rock which was mapped in the field as quartz greywacke is a medium-
grained sandy-textured, usually massive, thick-bedded material. It is similar 
to the normal greywacke in composition and structure but is richer in quartz, 
and, in the specimens examined microscopically, it contains considerable 
sericite and chlorite to the complete or partial exclusion of biotite. It is dis
tinguishable from the normal greywacke in the hand specimen by its higher 
quartz content (30 to 50 percent) and by its lighter colour. Also, it is often 
rusty, owing to the presence of a little brown limonite resulting from the weather
ing of pyrite and other iron minerals. The quartz greywacke is found at inter-
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ODM 7403 
Photo 6—Crossbedding in quartz greywacke, Mawn Lake Road (looking north). 

vals throughout the area. It is most extensively developed north of the Max 
Lake-Shova Lake metavolcanics, where it is closely associated with, and often 
composes the matrix of, the conglomerate. In places it exhibits grain gradations 
and crossbedding suitable for top determinations (see Photo 6). 

An outcrop of metasediments along the Spruce River Road about half a 
mile south of Max Creek was first mapped as quartzite. It is a medium-grained 
pale-grey massive quartz-rich bedded rock. Under the microscope, however, it 
was found to be a quartz greywacke, and to be made up of quartz, 50 percent; 
plagioclase, 15 percent; sericite, 17 percent; chlorite, 10 percent; carbonate, 
7 percent; and opaque material, chiefly pyrite, 1 percent. 

Origin of the Clastic Sedimentary Rocks 

The sedimentary rocks of the Lac des lies area have features that corres
pond closely to those of similar rocks deposited in a geosynclinal environment 
(see Pettijohn, 1949, p.443-49, 445). 

1. Conglomerate makes up extensive deposits, and the sedimentary rocks 
generally form a very thick stratigraphic section. 

2. The sedimentary rocks have fragmental fabrics indicative of condi
tions of poor sorting and rapid deposition. 

3. Graded bedding is common, but occurrences of crossbedding are in
frequent. 

4. In many outcrops greywacke is found to alternate with beds of quartz 
greywacke and slate, indicating rapid depositional changes. 

5. Rocks considered typical of other sedimentary environments, such as 
limestones and red beds, are absent. 
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I R O N F O R M A T I O N 

Iron formation is a prominent member of the Archean sequence in the 
Eayrs Lake-Starnes Lake area (Jolliffe 1933; Kaye 1965), south of Legris 
Lake. It is scarce in the Lac des lies area, however, and was mapped only in 
one locality, about 1,000 feet northwest of Geddes Lake. Here the iron forma
tion is exposed in three outcrops over a length of 800 feet, and across widths 
up to 5 feet. It lies within the southern unit of the Max Lake-Shova Lake 
metavolcanics, but whether it is intercalated with these rocks or is younger and 
occurs as an isoclinally infolded erosional remnant, is not known. 

The iron formation is a thin-bedded rock with greenish-grey layers of quartz, 
inch or less in thickness, alternating with Y%to}/i inch-thick streaks and layers 

rich in magnetite. The rock is rusty weathering, and in thin section was found 
to consist of fine-grained equigranular quartz, green actinolitic amphibole, 
magnetite, and a little pyrite. The amphibole occurs in sheaf-like and radiating 
aggregates associated with the magnetite. In the more easterly of the three 
outcrops, one of the author's assistants also noted a few scattered grains of 
chalcopyrite. 

Iron formation is exposed at the north end of Mawn Lake, a short distance 
east of the boundary of the map-area. It has been traced, by aeromagnetic 
survey (O.D.M.-G.S.C. Map 2109G), for about 6 miles northeast to Rightangle 
Lake. Areas of magnetic attraction found at wide intervals also show that the 
deposit extends probably intermittently southwestward from Mawn Lake to
ward the Spruce River Road. Owing to thick overburden, it does not outcrop, 
or at least was not found to outcrop, within the map-area. However, it is ex
posed in an outcrop and trench along the west side of Mawn Lake, and also 
in a trench approximately 6,000 feet east of the north end of the lake excavated 
in 1965 by J. Minoletti for H. Brayshaw of Port Arthur. It is made up of two 
bands, separated by 50 feet of greywacke and slate. The north band is 30 feet 
thick and is a thin-bedded rock made up largely of hematite (in part specularite) 
with a little jasper; the south band is about 25 feet thick and is a highly altered 
hematite-rich material, with abundant epidote and some pale-greenish fibrous 
mineral, possibly an amphibole. A little magnetite is present in both bands, 
but the amounts, relative to hematite, are small. 
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Like geosynclinal deposits elsewhere, the evidence indicates that the clastic 
sediments probably resulted from rapid deposition in a large marine basin 
bordered by an elevated landmass, from which huge amounts of detritus, 
derived from the incomplete weathering and erosion of pre-existing rocks, were 
transported by swiftly flowing rivers. Because the conglomerate deposits occur 
only along the north limb of the regional Eayrs Lake-Starnes Lake syncline, 
and hence must wedge out southward, the provenance area must have been to 
the north. This conclusion was also reached by Bruce (1936, p. 18) when 
investigating along the probable continuation of the sedimentary belt east of 
Lake Nipigon, in the Sturgeon River area. The pebbles in the conglomerate, 
and the compositions of the other sediments, indicate that this provenance area 
was underlain by rocks similar to those now found in the vicinity, e.g. basic and 
acid volcanic rocks and granitic intrusive rocks. 



Basic and Ultrabasic Igneous Rocks 

The basic and ultrabasic rocks of the map-area include anorthosite, leuco-
cratic or anorthositic gabbro, gabbro, norite, hyperite, pyroxenite, peridotite, 
serpentinite, quartz gabbro, and their altered equivalents. All these rocks are 
present in a large complex mass, surrounded by granitic rocks, at Lac des lies, 
and quartz gabbro makes up a small stock intrusive into metasediments south 
of Legris Lake. In places they contain round to irregular-shaped inclusions of 
basic or intermediate metavolcanics, and obviously are younger. Intrusive 
(crosscutting) relationships were not observed in the field. However, because 
the basic and ultrabasic rocks are similar lithologically and texturally to others 
making up bodies regarded by most petrologists to have crystallized from silicate 
melts (Poldervaart 1953, p.259), they are considered to be of igneous origin. 

PERIDOTITE, SERPENTINITE 

Peridotite and serpentinite generally are closely associated and are partic
ularly prominent about the Southeast Angle and northeast of Lac des lies. 
Peridotite is the more abundant rock. It is typically medium-grained dark-
green weathering and massive, and has a characteristic "lustre-mottled" 
appearance owing to the presence of shiny grains of pyroxene, usually somewhat 
green in colour, disseminated more or less uniformly in a dense black groundmass. 
Two samples, each from islands in the Southeast Angle of Lac des lies, were 
examined microscopically. One was found to consist of clinopyroxene, about 
40 percent; hypersthene, 10 percent; olivine, 10 percent; serpentine, about 20 
percent; magnetite, about 15 percent; and a little talc. The other sample was 
found to be made up of clinopyroxene, 35 percent; hypersthene, 15 percent; 
olivine, 20 to 25 percent; hornblende, 10 percent; about 5 percent each of 
magnetite, plagioclase, and talc; and small amounts of secondary carbonate, 
sericite, zoisite, and chlorite. Any serpentine is pseudomorphic after primary 
olivine, and both serpentine and magnetite are intimately associated with the 
primary olivine; talc rims and selectively replaces the hypersthene; carbonate 
and chlorite are alteration products of the pyroxenes and hornblende; and 
sericite, zoisite, and some carbonate replace plagioclase. The plagioclase is a 
late-formed mineral and occurs as anhedral grains molded upon the pyroxenes 
and olivine. Spectrographic analyses of samples of peridotite by the Labora
tory Branch, Ontario Department of Mines, indicate that their chromium 
contents are low (0.05 to 0.5 percent). According to B. M . Arnott (1964), 
samples taken by Gunnex Limited were found to contain 0.1 to 0.2 percent 
nickel. 

The typical serpentinite, like the peridotite, is black or greenish-black. It 
does not have a "lustre-mottled" appearance, however, and is easily distin
guished from the peridotite in the field. It is commonly white or pale-grey 
weathering, and in places it has a crudely banded appearance because of the 
presence of thin roughly parallel streaks and lenticles rich in magnetite. A 
sample of serpentinite, from a small island along the east side of Lac des lies, 
4,600 feet north of the east-west Phillips and Benner survey line (1921) roughly 
bisecting the map-area, was found in thin section to consist largely of serpentine 
with some orthopyroxene, magnetite, antigorite, and talc. Two varieties of 
serpentine are present. One variety, possibly serpophite, is pseudomorphic after 
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COM 7404 
PHOTO 7—SEGREGATION OF PYROXENITE (DARK-GREY) IN GABBRO (LIGHT-GREY), GUNNEX LIMITED PROPERTY, 

SOUTH OF LAC DES LIES. 

original olivine grains; the other variety, somewhat coarser-grained, occurs as a 
matrix enclosing the serpophite(?) aggregates. The orthopyroxene, as well as 
the original olivine, has also been replaced by serpentine; and antigorite forms 
thin rims along borders of the serpophite(?) aggregates and veins them. The 
magnetite, which makes up about 10 percent of the rock, occurs as very fine 
particles both disseminated irregularly throughout and concentrated in thin 
ill-defined subparallel laminae. 

PYROXENITE 

Two varieties of pyroxenite were mapped in the field. One of these outcrops 
on the islands near the centre of the north part of Lac des lies, and is the prin
cipal rock making up a roughly circular mass about 1 mile in diameter. It 
consists of hypersthene and subordinate clinopyroxene, with a little magnetite, 
secondary talc, and olivine, and is the variety websterite. It is a massive grey 
to dark-green relatively fine-grained material, with a brown weathered surface; 
it is similar to diabase in appearance and, indeed, was originally mapped by the 
author as such. The other pyroxenite encloses the websterite-rich body at the 
north end of Lac des lies. In other parts of the complex it is found associated 
with peridotite and serpentinite, with which it may be partly interbanded, and 
also with gabbroic rocks, in which it typically occurs as small round to irregular 
bodies, from a few inches to an observed maximum of 6 feet across. It is coarser-
grained than the websterite and is typically dark-green in colour. It is made up 
chiefly of augite, in a large part replaced by hornblende and uralite, and can be 
classified as augitite. Sericitized plagioclase may be present as a minor con-
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Photo 8—Loyered structure in 

gabbro due to the alternation of 

material rich in femic minerals with 
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Ltd. property, near the south end of 

McKernan Lake. 
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stituent and most samples contain secondary chlorite and carbonate. It is of 
interest that magnetite is commonly absent, and at the north end of Lac des lies 
the magnetic anomaly, indicated by the O.D.M.-G.S.C. aeromagnetic survey 
(Map 2099G), is centered over the circular websterite mass. 

GABBRO, NORITE, HYPERITE 

The gabbroic rocks of the Lac des lies complex include true gabbro, norite, 
and hyperite. They are mostly massive medium-grained equigranular dark-grey 
rocks consisting essentially of plagioclase and femic minerals in roughly equal 
proportions. The plagioclase generally is present as well-formed prismatic 
crystals and has the composition of labradorite. The femic minerals include 
clinopyroxene (augite and diallage), hypersthene, amphibole, and rare biotite. 
The clinopyroxene occurs as anhedral grains molded upon the plagioclase 
crystals, giving rise to ophitic and diabasic textures. The hypersthene, which 
is subordinate to clinopyroxene in norite, and is present in roughly the same 
amounts as clinopyroxene in hyperite, also occurs as grains interstitial to 
plagioclase and, in addition, may be found as grains enclosed by clinopyroxene. 
Both pyroxenes generally are partially replaced by green hornblende, and the 
latter by any biotite in the rock. The gabbroic rocks commonly have been altered: 
the plagioclase of many specimens has been partially replaced by sericite and, 
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in places, also by a little carbonate and epidote or zoisite; the femic minerals 
have been replaced by fibrous pale-green uralite and, particularly where metallic 
sulphides are present in or near mineralized zones, by chlorite. Another common 
alteration product is a fine scaly micaceous mineral, probably talc, that veins, 
rims, and irregularly substitutes for hypersthene. A little magnetite or ilmenite 
was found in many samples as an accessory mineral, and locally it is the chief 
constituent of irregular bodies, up to several feet across, enclosed by the gabbroic 
rocks. It does not appear to be ubiquitous, however, and its distribution, as 
indicated by magnetic surveys, is irregular. 

ANORTHOSITE, ANORTHOSITIC GABBRO 

With an increase in the amount of plagioclase present, the gabbroic rocks of 
the Lac des lies complex grade into leucocratic or anorthositic gabbro and, 
where the feldspar content exceeds about 90 percent, into anorthosite. Both the 
anorthositic gabbro and the anorthosite are subordinate to the gabbroic rocks 
in amount. The field mapping, which must be considered of a reconnaissance 
nature, showed that they may be more abundant along the west side of the Lac 
des lies complex than along the east side. But they are intimately associated 
with the gabbroic rocks, and there is little evidence that they occur as well-
defined, persistent units that might serve as horizon markers. On the contrary, 
they were found to occur mainly as either thin discontinuous and widely separ
ated layers or irregular-shaped masses, from a few inches to several feet in 
diameter. They are easily recognized in the field by their comparatively pale-
grey colour. Generally they are medium-grained like the gabbroic rocks. How
ever, in a few places, e.g. in the " D " mineralized zone, they are coarse-grained 
and they may have a characteristic mottled appearance owing to the presence 
of large sieve-like or poikilitic grains of pyroxene. Except for the proportions of 
the light and dark constituents, they are similar to the gabbroic rocks in com
position and show the same variations in the kinds and relative amounts of 
femic minerals. 

QUARTZ GABBRO 

Quartz gabbro outcrops along the shore and south of Legris Lake in the 
south-central part of the map-area, and makes up a small stock, about 3 miles 
long, which intrudes and wedges apart a belt of Archean metasediments. Except 
that some samples have a pinkish hue owing to the dusting of feldspars by finely 
divided hematite, the quartz gabbro is similar to the typical gabbroic rock of the 
Lac des lies complex, and is massive medium-grained and for the most part 
equigranular. Also like the typical gabbroic rock, it is made up mainly of plagio
clase, hornblende, one or both of clinopyroxene and hypersthene, and a little 
magnetite or ilmenite. It differs, however, in two ways. 

1. Brown biotite, which replaces the other femic minerals, and quartz are 
invariably present, each in amounts up to about 10 percent. 

2. The plagioclase, as far as could be determined from extinction angles, 
is calcic andesine rather than labradorite in composition. 

The biotite and quartz may reflect an incipient granitization of original quartz-
free gabbro, but this is uncertain. 



TABLE 1 Chemical analyses of basic and ultrabasic rocks of the Lac des lies complex, Lac des lies A rea 

SAMPLE NO. 1 NO. 2 NO. 3 NO. 4 NO. 5 NO. 6 N O . 7 NO. 8 N O . 9 NO. 10 
PERCENT PERCENT PERCENT PERCENT PERCENT PERCENT PERCENT PERCENT PERCENT PERCENT 

S i 0 2 
38.0 52.4 46.5 52.2 48.7 49.8 49.9 51.4 49.1 49.8 

A 1 2 0 3 
0.89 2.47 1.95 4.10 4.00 6.60 10.1 14.9 18.7 23.8 

F e , 0 3 
10.5 0.21 5.16 2.25 1.46 0.15 0.60 0.54 0.60 0.08 

F e O 3.56 11.3 4.42 7.61 8.53 7.70 11.9 7.35 4.39 3.08 
M g O 35.3 24.1 23.0 22.0 20.2 16.9 15.2 11.5 8.10 5.60 
C a O 0.51 6.71 11.0 10.5 12.8 14.4 6.83 8.80 11.1 11.7 
N a 2 0 0.28 0.33 0.37 0.35 0.56 0.83 0.81 1.97 2.08 2.77 
K 2 0 <0 .05 <0.05 <0.05 <0.05 <0.05 <0.05 0.20 0.51 0.71 0.74 

H 2 0 + 9.96 0.12 4.10 0.29 1.49 1.94 2.42 1.59 1.52 1.84 
H 2 0 - 0.55 0.20 0.70 0.37 0.38 0.38 0.44 0.41 0.47 0.36 

C 0 2 
0.25 0.11 0.38 0.10 0.07 0.18 0.10 0.05 0.78 0.02 

T i 0 2 0.18 0.30 0.30 0.36 0.42 0.48 0.24 0.30 0.32 0.26 
P 2 0 B 0.02 0.01 0.01 0.01 0.02 0.03 0.01 0.01 0.01 0.01 

S Ni l 0.07 0.13 Ni l Nil Ni l 0.42 0.23 0.04 0.30 
M n O 0.17 0.24 0.15 0.25 0.22 0.19 0.23 0.19 0.10 0.06 

DTALS 100.2 98.6 98.2 100.4 98.9 99.6 99.40 99.8 98.0 100.4 
SPECIFIC 
GRAVITY 2.61 3.32 2.95 3.14 3.16 3.09 2.82 2.75 2.83 2.78 

SAMPLES 
No. 1—Serpentinite. from small island close to and roughly midway along the east shore of Lac des lies (field sample LDI-1-1-158). 
No. 2—Pyroxenite (Websterite), from east side of large island at north end of websterite-rich "core", north end of Lac des lies (field sample LDI-1-1-112). 
No. 3—Peridotite, from small island 3,000 feet, N55°E of Narrows, Southeast Angle. Lac des lies (field sample LDI-l-I-63). 
No. 4—Pyroxenite (Websterite), from northside of island near centre of websterite-rich "core", north end of Lac des lies (field sample LDI-1-1-I20). 
No. 5—Peridotite, from between the two islands near the north end and dividing the Central Channel, Lac des lies (field sample LDI-1-1-45). 
No. 6—Pyroxenite, from small island at the extreme north end of the Central Channel, Lac des lies (field sample LDI-1-1-41). 
No. 7—Gabbro (altered), from "D" Zone, about 4,000 feet west of the large island in McKernan Lake (field sample LDI-l-3-9a). 
No. 8—Hyperite, 5,500 feet, N75°W of large island in McKernan Lake (field sample LD1-1-3-4). 
No. 9—Anorthositic hyperite, east shore of Lac des lies, at the north end of the Southeast Angle (field sample L D 1-1-1-77). 
No. 10—Anorthosite, from " D " Zone, about 4,000 feet west of the large island in McKernan Lake (field sample LDI-l-3-9b). 
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The quartz gabbro makes up the northern part of the intrusive salient 
reported by Jolliffe (1933, p.l2D) to cut the metasediments of the Block Creek 
area. According to Jolliffe the salient varies greatly in composition, from horn
blende to quartz diorite. The quartz gabbro mapped by the author and his 
assistants, therefore, may represent a relatively basic border phase of the salient 
or, alternatively, the quartz gabbro and the quartz diorite may represent stages 
in the progressive granitization of an original basic to ultrabasic pluton, perhaps 
similar to that at Lac des lies. 

Relationships of the Basic and Ultrabasic Rocks 

The Lac des lies eruptive complex has a length, in a north direction, of 73̂ 2 
miles, and a maximum width, where it underlies and outcrops along the east 
shore of the lake, of 2% miles. It can be divided into three, fairly well-defined 
parts as follows. 

1. A west and south-projecting part, with a known length of 5 ^ miles and 
widths up to 134 miles, made up of gabbroic rocks, abundant leucocratic 
or anorthositic gabbro, and subordinate anorthosite. 

2. A central part, irregular or roughly elliptical in shape, up to about 2 
miles across, made up mainly of peridotite and serpentinite with little 
or no pyroxenite. 

3. A north part, roughly circular in outline and about 2Y2 miles in diameter, 
made up mainly of pyroxenite (websterite and augitite) bordered to the 
northeast by a wide irregular zone of pyroxenite intermixed with abun
dant peridotite and some serpentinite. 

The results of complete chemical analyses of eleven typical rocks from the 
Lac des lies complex are reproduced in Table 1. In Figure 2, the weight per
centages of the different oxides, recalculated on a water-free and carbon dioxide-
free basis, have been plotted as ordinates against the corresponding weight 
percentages of MgO as abscissae. As one might anticipate, the smooth curves 
indicate that the rocks of the complex probably are genetically related. On the 
premise that the rocks are of igneous origin, the variation in their MgO contents 
may be used as a "differentiation index", and the diagram can be interpreted as 
a qualitative indication of the chemical changes of the magmatic liquid with 
crystallization and separation of the various phases (Watkinson and Irvine 
1964, p.92-93). The diagram is very similar to that presented by Washington 
and Irvine for similar rocks found in the Quetico and Shebandowan areas. It 
suggests that: 

1. with differentiation, the magmatic liquid becomes enriched in Si0 2 , 
AI2O3, Na 2 0 , and K2O, and impoverished in Fez03 + FeO; 

2. the CaO content of the liquid reaches a maximum at 17 to 18 percent 
MgO; 

3. because sulphur is present as metallic sulphides replacing ilmenite, there 
may also have been an enrichment in TiOa. 

Outcrops along the boundaries of the three parts of the complex are scarce 
and age relationships difficult to determine. However, the chemical trends 
indicated by the curves are progressive, and parallel similar trends found in 
other regions (see Turner and Verhoogen 1960). Following Bowen's argument 
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FIGURE 2—PLOT OF THE MAJOR OXIDES AGAINST DECREASING M G O IN THE ROCKS OF THE LAC DES LIES COMPLEX. 
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(1928) that they reflect crystal fractionation, it can be assumed that at Lac des 
lies differentiation more likely resulted in the development of the ultrabasic 
rocks prior to the basic ones rather than vice versa. 

Layered structures due to regular alternations of the different rock-types, 
such as are found in other basic eruptive complexes (Turner and Verhoogen 
1960, p.290-306), occur at Lac des lies. However, they appear to be present 
mainly in the gabbroic and anorthositic rocks, and they were found in field 
mapping only at widely-spaced intervals. They have different attitudes in 
different localities (strikes vary from northeast to southeast, and dips vary from 
70° to vertical) and indicate the possibility that the mass has been disturbed 
and rotated from its original crustal position. Their presence, and the occur
rence of the basic rocks mainly along the west side of the complex, and of peri-
dotite and serpentinite mainly along the east side, invite comparisons with the 
Bushveld (Hall 1932) and Stillwater (Hess 1960) complexes; the possibility that 
various rocks form a part of a large differentiated once-horizontal sheet becomes 
apparent. 

The Lac des lies complex, however, is different from the others: granophyric 
phases are absent and the three major components of the complex do not occur 
as continuous "stratigraphic" units. On the contrary, the pyroxenitic and peri-
dotitic portions are present as irregular masses, in part separated, near the 
middle of the lake, by a northeast-projecting wedge of gabbro and anorthosite. 
Further, the pyroxenitic mass has a central core with abundant medium-grained 
websterite, enclosed by a zone made up largely of coarse-grained augitite, which, 
to the northeast, is rimmed by peridotite and serpentinite. At the extreme north 
end of the lake the islands and the mainland define a small subsidiary circular 
structure which may be caused by an alternation of concentrically disposed 
pyroxenite and peridotite layers (see Map 2135 back pocket). This evidence, 
although far from conclusive, is indicative of a development of the Lac des lies 
complex, at least in part, by multiple intrusion. 

R e l a t i v e A g e of t h e B a s i c a n d U l t r a b a s i c R o c k s 

Many of the rocks of the Lac des lies complex, particularly the pyroxenites, 
are remarkably fresh, much like the Keweenawan diabases of the Lake Superior 
region. For the most part they do not have mineral assemblages characteristic 
of the amphibolite metamorphic facies as do the Archean volcanic rocks of 
basic composition in the east part of the map-area. As a result they were first 
considered to be post-granite, possibly Late Precambrian, in age. As contacts 
with the enclosing granitic rocks are approached, however, the gabbros locally 
become pinkish, owing to a dusting of the feldspars by very finely divided 
hematite, and when examined microscopically some samples are found to con
tain late-formed quartz and, to a lesser extent, microcline. At the south end of 
the complex, the gabbros locally appear to grade into hornblende and biotite-
hornblende granites. I t is possible that the changes are the result of assimilation 
of granitic rocks by basic magma. But in thin sections of basic rocks any quartz 
and microcline present appear to occupy spaces interstitial to, or to replace, the 
other essential constituents. In a few outcrops west of McKernan Lake thin 
veins of granite were found to cut gabbro, and near the Narrows at the south 
end of Lac des lies, granite was found to cut peridotite. It is thus more likely 
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that the changes reflect a post-consolidation granitization, and that the gabbros 
are of Archean age. 

Of considerable interest is the fact that the rocks of the Lac des lies complex 
are similar, in both their lithologies and their compositional variations (see 
page 26), to the Archean basic and ultrabasic rocks mapped in the Lac des Mille 
Lacs area (Irvine 1963; Kaye 1965), the Quetico area (Geol. Surv. Canada 
Maps 432A, 534A), and the Shebandowan area (Geol. Surv. Canada Map 338A; 
Hodgkinson 1963) to the southwest. Possibly the pre-granite intrusions of all 
these areas are genetically related. 

Acid Igneous Rocks 

The acid igneous rocks found in the map-area include granite and granite 
gneiss, porphyritic granite, migmatite (lit par lit gneiss), and pegmatite and 
aplite. They underlie the whole of the northwest part of the map-area except 
for the Lac des lies complex, and border and intrude the Archean metavolcanics. 
In his report on the Block Creek area, Jolliffe (1933, p.9D-10D) concluded that 
they are of Laurentian(?) age, largely owing to the presence in the Archean 
conglomerates of boulders lithologically similar to some of the granitic rocks. 
Two ages of granitic rocks were not recognized in the map-area. If, as outlined 
on page 24, they were emplaced after the formation of the basic and ultra-
basic members of the Lac des lies and Legris Lake intrusions, then all, or at 
least most, of them must be of post-Laurentian(?) age, because the Legris 
Lake stock intrudes and wedges apart the conglomerates in that locality (see 
Map 2135 in back pocket). They were probably emplaced during the Kenoran 
orogeny (Stockwell 1964), as were most of the granitic rocks of the Lake 
Superior region. 

GRANITE, GRANITE GNEISS 

The granites are the most abundant of the acid igneous rocks. Several 
samples of the granitic rocks, from various parts of the area, were examined 
microscopically. Their principal constituents were found to be quartz, feldspar, 
and up to 30 percent of one or more of biotite, hornblende and relatively rare 
muscovite. Minor constituents included magnetite, myrmekite, zircon, apatite, 
and such secondary minerals as chlorite, sericite, and epidote. Pyroxene is 
present in some samples, notably from outcrops close to the Lac des lies 
complex, and pyrite occurs locally as a replacement of magnetite. Two feld
spars, microcline and plagioclase, invariably are present. In many samples the 
microcline predominates and the rocks are true granites; in others, plagioclase 
predominates and the rocks are granodiorites or quartz diorites; in still others, 
the two feldspars are present in roughly equal amounts and the rocks are quartz 
monzonites. But all these varieties are megascopically similar. They are pink or 
pale-grey medium-grained to locally coarse-grained equigranular rocks. They 
also appear to grade into one another, and distinction in the field is extremely 
difficult, or at least impractical in a reconnaissance-type survey. Locally they 
possess a foliation owing to a subparallel arrangement of biotite or hornblende, 
and were classified as granite gneiss. But for the most part they are quite mas
sive, and give rise to smoothly rounded outcrops characterized by white, pinkish 
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white, or buff-coloured weathered surfaces. Along the shore, near the east end 
of Vandenbrooks Lake, and in a few localities elsewhere, the granites were found 
to contain inclusions of pre-existing rocks, chiefly amphibolite but also rhyolite 
and metadiabase. In many places they were found to be cut by thin quartz 
veins, localized mostly along joints of diverse attitudes. 

PORPHYRITIC GRANITE 

Porphyritic acid igneous rocks are uncommon in the Lac des lies area, and 
were found only in three localities: along the west shore of Trojek Lake; about 
1,200 feet northeast of Vandenbrooks Lake; and forming a large part of the 
small mass southeast of Rinker Lake. Except for the presence of feldspar and/or 
quartz phenocrysts, these rocks are much the same as the equigranular granites 
with which they are associated and show similar variations in composition. The 
largest body is the small, irregular mass found interrupting the Archean meta
volcanics southeast of Rinker Lake. A thin section of a typical sample from this 
mass showed the rock to be a porphyritic granodiorite made up essentially of 
quartz, biotite, and plagioclase with subordinate microcline, small amounts of 
magnetite and zircon, and much secondary chlorite, sericite, and epidote. All 
the phenocrysts are tabular plagioclase crystals, many of which are zoned, with 
cores of andesine enclosed by progressively more sodic rims of oligoclase. 

Jolliffe (1933, p. l2D) reported finding sills of albite porphyry, rarely more 
than 100 feet across, cutting the metasediments of the region. Arnott (1964) 
reported that dikes of quartz-feldspar porphyry, from a few inches to a few 
feet in width, locally cut the gabbroic rocks of the Lac des lies complex. None 
of these acid dikes, however, were mapped during the present survey. 
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MIGMATITE 

Like the porphyritic granite, migmatite is uncommon. It is associated with, 
and grades into, the other acid igneous rocks at wide and sporadic intervals 
throughout the area. It is most extensively developed along the east side of the 
Southwest Arm of Lac des lies. Here it is a strongly foliated rock and has a 
distinct lit par lit structure due to an intimate interdigitation and interbanding 
of layers of granite gneiss, streaks, lenses, and layers of schist rich in hornblende 
and/or biotite, and thin veins, mostly conformable, of pegmatite and aplite 
(see Photo 9). Small, ptygmatic folds are evident locally. 

PEGMATITE AND APLITE 

Near the large mass of granitic rocks flanking the "greenstone" belt the 
Archean metavolcanics are frequently found to be cut by stringers and thin 
veins of quartzo-feldspathic material, and commonly also by narrow dikes of 
pegmatite and aplite. Narrow dikes of pegmatite and aplite also cut the 
granites. These have various attitudes. Mostly they are 12 inches or less in 
thickness, but one aplite dike, striking N45°E and cutting massive granite near 
the small pond midway between Lockery Lake and Poshkokagan Lake, was 
found to have a thickness of 10 feet. Some of the dikes contain a little pyrite, 
but in general the pegmatite and aplite dikes of the map-area are not mineralized. 

Keweenawan 

DIABASE, PORPHYRITIC DIABASE 

Basic igneous rocks, classified in the field as diabase and porphyritic diabase 
and considered to be of Keweenawan age, occur as vertical or steeply dipping 
dikes, and as flat or gently dipping sheets (Logan sills). 

Only three diabase dikes were mapped. One of these outcrops along the 
Spruce River Road, near the small pond roughly midway between Max Creek 
and the Poshkokagan River. It cuts Archean tuff-breccia and is a tabular body, 
7 to 8 feet thick, which strikes N85°W and dips 45°N. The second dike cuts 
granite west of Lockery Lake. It is about 10 feet thick, strikes N20°E and dips 
25°W. The third dike, which averages about 300 feet in width, outcrops along 
the west side of Max Creek near the Max Lake outlet, and extends from Max 
Lake north to near McCuaig Lake, where it appears to merge with an erosional 
remnant of a diabase sheet. To the south this dike appears to have been cut 
by the Max Lake fault. It has been offset about 1 mile to the east. The dis
placed segment, which is exposed along the west shore of Geddes Lake, strikes 
irregularly southeast, past the intersection of Block Creek and the Spruce 
River Road, to extend across the boundary of the map-area (see Map 2136 in 
back pocket). 

The diabase sheets are widespread. Their erosional remnants are found in 
all parts of the area. These remnants overlie the Archean rocks and because 
they conceal large sections of metavolcanics and metasediments considered 
favourable for the occurrence of valuable mineral deposits, they have greatly 
hindered prospecting. Their thicknesses have been estimated by Jolliffe (1933, 
p.l3D) to be up to 150 feet. The difference in elevation of the base of the fire 
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STRUCTURAL G E O L O G Y 

Folding 

The Archean formations of the Lac des lies area strike northeast to east-
northeast and dip steeply to the southeast. They have been isoclinally folded 
and lie along the north limb of the Eayrs Lake—Starnes Lake syncline mapped 
by L. Kaye (1965). Grain gradations and crossbedding locally in the meta
sediments, and pillow structures in the metavolcanics, indicate several top 
reversals between Poshkokagan and Block creeks. There is, however, no 
conclusive evidence of any major folds within the map-area, and the top rever
sals noted in the field reflect only minor structures associated with the regional 
syncline. 

The field mapping indicated the possibility of a synclinal fold in the meta
sediments between Max Creek on the north and Shova Lake on the south. 
Pillow structures in the lavas of the Legris Lake—Lusk Lake metavolcanics 
belt, near Kiddman Lake and along the north side of Max Creek, showed that 
tops face southeast. Grain gradations in the metasediments close to and ad
joining these lavas also showed tops to the southeast. On the other hand, grain 
gradations in the metasediments between the Max Lake fault and Little Max 
Creek indicated that here the tops face north or northwest. Lineations in the 
area pitch 30°-40°NE, and, as one might expect, the Legris Lake—Lusk Lake 
metavolcanics and the Max Lake—Shova Lake metavolcanics converge toward 
the southwest. The evidence of a syncline is convincing. However, the two belts 
of metavolcanics do not actually unite, and on the basis of his work in the Eayrs 
Lake—Starnes Lake area, Kaye (personal communication) is convinced that the 
Max Lake—Shova Lake metavolcanics occur along the north limb rather than 
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tower north of Max Lake (1,800 feet) and the lake level (1,450 feet), with an 
allowance of 100 feet for the rise of the Archean surface below the diabase, 
indicates a thickness of approximately 250 feet. 

The diabase of the area, found in both dikes and sheets, is typically a dark-
grey brown weathering massive rock. Thin sections show it to consist largely of 
clinopyroxene and plagioclase in ophitic intergrowths, with subordinate but 
essential olivine and a little magnetite or ilmenite. It is mostly equigranular in 
fabric, although porphyritic phases with greenish yellow sericitized feldspar 
phenocrysts, are found locally. Jolliffe (1933, p.l3D) reports finding numerous 
small dikes of porphyritic quartz diabase cutting the metasediments, but none 
of these was found by the author or his assistants. 

Pleistocene 

The Pleistocene deposits of the area are glacial till, sand, and gravel. These 
form a mantle over large sections of the area, their distribution coinciding gen
erally with the pale-coloured sections of the geological maps (Nos. 2135 and 2136, 
in back pocket). Esker ridges occur sporadically and trend southwest. Glacial 
striae strike S40°-65°E and, as pointed out by Jolliffe (1933, p,14D), they follow 
the regional trend of the Archean rock formations. 



the south limb of a northeast-pitching syncline, and that they represent a 
repetition by folding of a third belt of metavolcanics found along the Spruce 
River Road south of, rather than within, the map-area. 

Reconnaissance mapping east of Max Lake showed that the metavolcanics 
here may occur along the limbs of a northeast-pitching anticline. As already 
pointed out, grain gradations in the metasediments between the Max Lake fault 
and Little Max Creek indicate that here tops face north or northwest. The meta
volcanics found along the Spruce River Road south of Little Max Creek were 
found to make up two deposits separated by about 1,000 feet of metasediments. 
The metasediments, in addition, wedge out to the east-northeast, and the two 
deposits of metavolcanics join to form a single unit. Detailed work, however, 
did not reveal any top reversals in these metasediments. Furthermore, pillow 
structures in lavas, in the south metavolcanics, showed that here also tops 
face north, and that the metasediments and the south metavolcanics probably 
make up a homoclinal, north-facing sequence. It is also important to note that 
if the Max Lake-Shova Lake metavolcanics formed an anticlinal fold, the 
boulder conglomerate north of the metavolcanics would likely also be found 
to the south. The rocks southeast of Max Lake and about Geddes Lake were 
examined carefully, but no outcrops of similar conglomerate were found. 

A synclinal fold occurs in the extreme southeast part of the map-area. 
Grain gradations, and crossbedding locally, in the metasediments in this 
locality show that the axial plane of this fold strikes N65-70°E and extends 
from near the intersection of the Spruce River Road and Block Creek to Little 
Max Lake. A top reversal about half a mile north of this axial plane, and a 
similar top reversal about half a mile south of the axial plane, however, indi
cate that this syncline is not a major structure but simply a minor fold sub
sidiary to, and forming a part of, the regional Eayrs Lake-Starnes Lake syn
cline. 

The most conspicuous minor fold in the map-area is a small anticline, 
delineated by a layer of tuff, 4 to 5 feet thick, along the Spruce River Road 
about 1,800 feet south of Little Max Creek. The anticline appears to be a part of 
an S-shaped drag fold, of northeast pitch and having an amplitude of not more 
than about 20 feet. The axial plane of this anticline strikes N70°E. A small 
drag fold, Z-shaped in plan, was found in metasediments about midway be
tween Little Max and Block creeks along the Spruce River Road. Minor Z-
shaped drag folds, along the south limb of the Little Max Lake syncline men
tioned previously, were mapped along the Mawn Lake Road about 7,500 feet 
east of the latter's intersection with the Spruce River Road. These drag folds, 
which were found to pitch 20°NE, and those observed along the Spruce River 
Road, were the only ones recorded in the map-area. This scarcity no doubt 
reflects the general absence of any major folds, as already noted. 

Throughout much of the map-area the Archean metavolcanics and meta
sediments strike more or less uniformly northeast. The metasediments west of 
Max Lake, however, split and bifurcate westward. The metasediments close 
to and adjoining the Max Lake-Shova Lake metavolcanics, curve to assume 
a more southerly strike. The metasediments close to and adjoining the Legris 
Lake-Lusk Lake metavolcanics, on the other hand, curve to assume a westerly 
strike and extend under Legris Lake, at the west end of which they again curve 
to assume a south-southwest strike. The splitting and bifurcation and the dis
tortion of the metasediments are thought to reflect a wedging-apart of the 
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ODM7407 
Photo 10—Looking west along the axial plane of a minor anticline in metavolcanics. Spruce River Road, about 

1,800 feet south of Little Max Creek. Note the well-developed axial plane foliation. 

Archean formations as a result of forcible intrusion of the large body of gabbroic 
rocks south of Legris Lake. 

Faulting 

Several faults have been recognized in the Lac des lies area. The most 
prominent faults strike northeast roughly parallel to the Archean formations, 
and these are (strike faults. Other faults strike north-northeast obliquely to the 
Archean formations. One fault, at the south end of Lac des lies, strikes a few 
degrees south of east. 

STRIKE FAULTS 

The principal strike fault in the area is the Max Lake fault. The Max Lake 
fault strikes N65°E through Max Lake and Hutnick Lake. It is delineated by 
a pronounced topographic lineament that extends across the southeast corner 
of the map-area (see Map 2136 in back pocket). The displacement along this 
fault was left-hand or north-side-west, and as indicated by the separation of 
the displaced segments of a prominent north-south diabase dike, it was about 
one mile. Slickensides in a sheared greywacke, striking N60°E and dipping 
70°SE along the north shore of Hutnick Lake, pitch S10°E at 65° and indicate 
that some vertical displacement also occurred. 

A second strike fault is marked by a pronounced topographic lineament, 
or a series of closely spaced topographic lineaments arranged en echelon, ex-
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tending from Riviere des lies in the Eayrs Lake-Starnes Lake area (Kaye 
1965), northeast past Lusk Lake, through Vandenbrooks, Lockery, Trojek and 
Poshkokagan lakes, to near the intersection of Boulder Creek and the Posh
kokagan River, a distance of about 40 miles (O.D.M. Map 2065). Where the 
fault extends through the west end of Vandenbrooks Lake, the granitic rocks 
are broken and highly altered, with chlorite replacing original ferromagnesian 
constituents and epidote replacing feldspars and coating innumerable fractures. 
Along the topographic lineament 1,800 feet northeast of Vandenbrooks Lake, 
highly fractured granite is mineralized with disseminated pyrite, and the rock 
of the adjoining outcrop contains about 5 percent disseminated specularite. 
Like the Max Lake fault, the Vandenbrooks Lake fault may be of Late Pre-
cambrian age, owing to the fact that some of the topographic linears which 
reflect its presence appear to extend through erosional remnants of Keweena
wan diabase. The fault cuts granitic rocks in most places, and because these 
are identical, or at least very similar, on both sides of the structure, the relative 
displacement is unknown. Of some interest is the finding of a copper-bearing 
float boulder on the south shore, at the extreme east end of Vandenbrooks 
Lake, and one is tempted to speculate that the fault zone may have been its 
source. 

Another prominent strike fault is thought to extend through Jolly and 
Rinker lakes, along the Poshkokagan River, and through Core Lake to the 
northeast corner of the map-area (see Map 2136 in back pocket). The evidence 
for this fault is meagre. Its presence, however, is indicated by the following: 
a prominent topographic lineament; the parallelism of this lineament to the 
Max Lake fault; and, except in the vicinity of Rinker Lake, the presence of 
acid lavas south of the lineament and of basic to intermediate lavas north of it. 
The assumed Poshkokagan fault curves slightly. Southwest of Jolly Lake it 
strikes N65°-70°E, whereas between Rinker and Core lakes it strikes about 
N55°E. 

In addition to the Max Lake, Vandenbrooks Lake, and Poshkokagan faults 
there are a number of topographic lineaments which similarly strike northeast. 
Some of these may also represent strike faults. Such lineaments are found in 
the following locations: at a number of places in the granitic rocks; near Salmi 
Lake; about midway between Saunby Lake and Poshkokagan River; about 
half a mile north of Warpula Lake, along a contact between pyroclastic rocks 
and basic to intermediate metavolcanics; along or close to Max Creek in the 
vicinity of Tyrrell Lake; in metasediments in the extreme east and central 
part of the map-area; and in the diabase exposed south of Max Lake. 

OBLIQUE FAULTS 

The principal oblique faults recognized in the map-area cut the meta
volcanics and metasediments exposed about Legris Lake and the large basic 
intrusion south of the lake. One fault strikes N20°-30°E. It is indicated by 
displacements of gabbro-"greenstone" and "greenstone"-conglomerate contacts 
inferred from geological and geophysical data, and by a prominent vertical 
cleavage, of north-northeast strike, developed in basic lavas exposed along the 
west shore opposite the large island near the centre of the lake. The movement 
along the fault was left-hand or west-side-south; the strike separation was about 
a quarter of a mile. 
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The second oblique fault at Legris Lake branches from the first. It strikes 
N50°-55°E., at least until it reaches the south shore of the lake, where it may 
curve gradually to assume a strike of N20°E and so coincide with a prominent 
cleavage of this attitude mapped in a small outcrop of basic lava along the 
north shore. Its presence is inferred from a topographic lineament where it is 
assumed to pass through the Legris Lake gabbro mass, and from an apparent 
displacement of the north contact of the gabbro mass as revealed by geophysi
cal data. The displacement along the fault, as before, appears to have been 
left-hand or west-side-south. 

A third fault, which also strikes obliquely to the regional structure and 
coincides with a topographic lineament trending N75°-80°W, was found near 
the south end of Lac des lies. The displacement along this fault was north-
side-west; as indicated by the assumed west boundary of the Lac des lies 
complex, it may have been about half a mile. It is of interest that the projec
tion of this fault to the east separates predominantly gabbroic rocks on the 
south from mostly ultrabasic rocks on the north. 

Jointing 

The attitudes of the most prominent joints in the map-area were recorded 
whenever conveniently possible. The joints in the Archean rocks appear to 
belong to at least four sets, of general north-south, east-west, northwest, and 
northeast strikes. The northwest joints, which are roughly perpendicular to 
the regional fold structure, and the northeast joints, which are parallel or sub-
parallel to the regional structure, are the most evident. They appear to be 
best developed in the metavolcanics and metasediments. 

Vertical or steeply dipping joints of diverse attitudes, and flat or gently 
dipping ones, are found in the Keweenawan diabase. This causes the diabase 
to break into crude vertical columns or polygonal blocks. 

There are numerous topographic lineaments in the area. Some of these 
parallel known faults and, as mentioned previously, may themselves reflect 
fault movements. It is probable, however, that most of the lineaments were 
caused by differential erosion along major joints. The most conspicuous 
lineaments, recognized in a study of aerial photographs, are illustrated on the 
general geological maps accompanying this report. (Maps 2135 and 2136 in 
back pocket). 

ECONOMIC G E O L O G Y 

The iron formation exposed at the Leitch gold mine near Beardmore has 
been traced by government airborne magnetometer survey (O.D.M.-G.S.C. 
Map 7103G) across Lake Nipigon to Mclntyre Bay, and appears to line up 
with that found south of Legris Lake in the Block Creek area (Jolliffe 1933). 
The Archean metavolcanics and metasediments of the Lac des lies area can 
thus be correlated with those of the Little Long Lac-Sturgeon River gold-
producing belt. Because the rocks of the two belts are lithologically similar and 
occur in similar tectonic settings, the map-area should be exceptionally favour
able for the occurrence of mineral deposits. It is true that no orebodies have 
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been found, but this may be partly because, until the recent construction of 
the Spruce River Road (Highway 800), the area has been relatively inaccessible 
to prospectors. 

The mineral deposits found in the area to date may be classified, according 
to the character of the mineralization, as massive sulphide deposits, dissemi
nated sulphide deposits, and vein deposits. Of these, only the disseminated 
sulphide deposits have been found to contain any appreciable amounts of 
valuable metals, and on the property of Gunnex Limited, south of Lac des 
lies, they contain copper, nickel, palladium, platinum, and a little gold. 

Between Mawn and Rightangle lakes, outside the map-area, there is a 
band of iron formation that is large enough and sufficiently rich in magnetite 
and hematite to justify some investigation as a possible source of beneficiating 
ore. Within the map-area, however, the iron formation bands are low-grade 
and narrow, and have little or no present economic significance. 

Massive Sulphide Deposits 

A deposit of iron sulphides, partly massive in character, is present at the 
southwest end of McCuaig Lake. It outcrops along the south side of a pro
minent ridge, which rises about 25 feet above water level and extends south
west for about 400 feet. The deposit is at least 30 feet wide and is made up of 
pyrite and pyrrhotite, as massive to disseminated replacements of sheared 
metavolcanics. According to Jolliffe (1933, p. l5D), the sulphide content of 
the zone probably is 40 percent by weight; a channel sample taken by him was 
found to contain only traces of gold and silver and to be barren of copper, 
nickel, and platinum. Massive to disseminated iron sulphides, in sheared basic 
tuff or agglomerate, are also found in a zone 15 feet wide along the Spruce 
River Road, 3,500 feet southeast of the Poshkokagan River. This zone strikes 
N70°E and dips 70°SE; it may represent the southwest extension of the sul
phide deposit at McCuaig Lake. 

According to Jolliffe (1933, p. 15D), another deposit of massive or nearly 
massive sulphides, two feet wide and barren of precious metals, occurs close 
to Tyrrell Lake along the contact between the metavolcanics and conglomerate. 
This deposit was not relocated during the field mapping. A body of schistose 
amphibolite at the lakeshore, with 5 to 10 percent disseminated pyrite, may be 
related to it, but this is uncertain. 

Disseminated Sulphide Deposits 

The principal disseminated sulphide deposits in the map-area are those 
found by W. Baker and G. Moore south of Lac des lies, on ground now held 
by Gunnex Limited (see Descriptions of Properties, p. 38). These deposits, 
eight in number, are made up of small amounts (about 5 percent) of pyrite, 
pyrrhotite, and copper and nickel sulphides disseminated throughout norite 
or gabbro and related anorthositic rocks. They are large deposits, up to several 
hundred feet across. As far as can be ascertained by surface mapping, they 
are of irregular shape and have gradational boundaries with unmineralized 
host rock. The sulphides, which include chalcopyrite, pentlandite, and violarite, 
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are frequently found to occupy spaces interstitial to, and to be molded upon, 
the rock minerals, and hence they may be primary or syngenetic. The most 
important deposit is the " C " zone. This zone is exposed in outcrops and trenches 
over an area measuring 450 feet by 150 feet. Surface sampling indicated a 
grade of 0.32 percent copper, 0.31 percent nickel, and 0.299 and 0.032 ounces 
per ton of palladium and platinum, respectively; diamond-drilling (two holes), 
produced approximately half this tenor. Because of these figures and the large 
tonnages implicated (the limits of the mineralized rock have not been located) 
further investigation of this and the other deposits nearby, possibly including 
research to devise methods of economic recovery of the contained metals, 
appears to be warranted. 

No mineralization of any commercial significance was discovered during 
the field mapping. However, several occurrences of disseminated iron sulphides 
were located. These are shown on geological maps 2135 and 2136 (back pocket). 

One deposit was noted about a quarter of a mile south of the east end of 
Jolly Lake. It is exposed across a width of 5 feet in a test pit, and is a zone 
of chlorite schist mineralized with about 10 percent pyrrhotite and pyrite con
centrated in thin but closely-spaced streaks and lenses. A similar sulphide 
deposit was mapped about a quarter of a mile northeast, and this is probably 
part of the same zone. 

A disseminated sulphide occurrence is present at the southwest end of 
McCuaig Lake, about 500 feet north of the zone described under Massive 
Sulphide Deposits. It is exposed in two trenches and one outcrop over a length, 
measured from the shoreline, of 130 feet. It is up to 15 feet in width, and 
strikes N45°E and dips 50°S. The deposit is a silicified sheared zone in basic 
metavolcanics, and is made up largely of quartz mineralized with a little pyrite, 
chiefly along irregular fractures. The sulphide content generally is low. A t the 
southwest extremity of the zone, however, a lens of massive pyrite and pyrrho
tite, 10 feet wide, was found along the hanging wall of the quartz-rich material. 
A 7-ft. chip sample, taken across the silicified zone at the lakeshore, and a 
grab sample of the massive sulphides, indicated only traces of gold and silver 
to be present. 

Other occurrences of disseminated sulphides in sheared metavolcanics 
were found in the following locations: 1,900 feet north of Geddes Lake; about 
1 mile north of the west end of Core Lake; along the Spruce River Road, 
about half a mile south of McCuaig Lake; and along the south shore of Tyrrell 
Lake. All these deposits appear to be narrow, with widths of 5 feet or less, 
and they contain 5 to 10 percent pyrite or pyrrhotite. Assays of grab samples 
taken by the field party indicated precious metals to be present only in trace 
amounts. Along the north shore of Hutnick Lake there is an outcrop of quartz-
rich greywacke that has been cut by a network of narrow quartz veins and is 
mineralized with 5 percent disseminated pyrite. However, like the other 
occurrences, it does not appear to contain any ore minerals, at least in signifi
cant amounts. 

On a sketch map, on a scale of 1 inch to 4 miles, of the Block Creek-Black 
Sturgeon area, Black (1960) showed that a zone of pyrite mineralization a 
quarter of a mile long outcrops on the east side of Lusk Lake. This occurrence 
was not examined during the field season, and its exact location is not known. 
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Vein Deposits 

Quartz veins are common in the map-area and are found in all rock types 
except Keweenawan diabase. They strike in diverse directions and vary greatly 
in size, from thin stringers less than 1 inch thick to tabular or lenticular bodies 
having widths up to 5 feet. The larger veins found during the field mapping 
are shown on Maps 2135 and 2136 (back pocket). Generally they are unminer-
alized, or contain small amounts of iron sulphides; two veins, one along the 
north shore of Core Lake, and the other cutting granite about three-quarters 
of a mile northwest of Dawdy Lake, were reported by one of the author's 
assistants to contain both pyrite and a little molybdenite. Grab or chip sam
ples were taken by the author from the larger veins. Assays by the Laboratory 
Branch, Ontario Department of Mines, showed the precious metal contents 
of these veins (twenty in number) to be negligible. 

The metavolcanics in the east part of the area, with few exceptions, con
tain a little carbonate as a replacement of rock-forming minerals. This car
bonate is evident in thin sections, and appears to be associated with thin calcite 
stringers found along rock foliation planes and fractures. Except for the local 
development of hematite, these stringers do not appear to be mineralized. 
Jolliffe (1933, p.l5D) reported finding two calcite veins, in the form of stock-
works up to 5 feet wide, along the west shore of Rinker Lake. These were not 
relocated in the present survey. According to Jolliffe, the northern vein con
tains a little pyrite and chalcopyrite. 

Guides to Exploration 

The most important mineral deposits found in the map-area to date are 
the copper-nickel-palladium-platinum occurrences on the property of Gunnex 
Limited south of Lac des lies. As emphasized previously, these occurrences 
are deposits of disseminated sulphides. Their sulphide contents are low, and 
they are not easily detected by geophysical methods. Because of this, it is 
quite possible that additional deposits of similar material occur in the area, 
and further examination of the basic igneous rocks at Lac des lies and Legris 
Lake is justified. Conventional prospecting techniques, involving careful 
scrutiny of outcrops for sulphides, at present offer the most promise. 

The sulphide deposits south of Lac des lies appear to be primary or synge-
netic, and to have been concentrated by processes of magmatic differentiation. 
Owing to the disseminated character of the mineralization, it can be assumed 
that sulphide segregation was arrested by overlapping rock-mineral crystali-
zation. It is possible that at some place in the complex, segregation continued 
to a relatively advanced stage and that there are deposits substantially richer 
than those found to date. Another possibility is that, during segregation, the 
sulphides might have been expelled from the crystallizing mass, say by the 
filter pressing mechanism (Wahlstrom 1950, p. 227-228), into previously con
solidated material. Sulphide-rich bodies thus may occur along sheared or 
fractured zones in the first-formed rocks of the complex. These first-formed 
rocks, which may be the ultrabasic members (see p. 22-23), therefore warrant 
careful examination. Similarly, sheared or fractured zones in the metavolcanics 
and metasediments about the Legris Lake quartz gabbro also merit attention. 
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Because introduced sulphide bodies likely would be richer than the known 
sulphide occurrences, electrical or electromagnetic geophysical methods may 
be useful in locating them. 

In the east part of the area (see Map 2136 in back pocket), the known sul
phide occurrences are found along sheared zones which parallel, and in most 
cases are near, the major strike faults. Assuming that the strike faults were a 
major factor in mineralization, initial prospecting might be directed to a study 
of the rock formations close to them. All the metavolcanics and metasediments 
of the area are worthy of investigation. The acid metavolcanics along the 
Poshkokagan fault, because of their relatively brittle character and their 
tendency to fracture when stressed rather than to develop wide zones of schis-
tosity, may be the most favourable. 

The occurrence of molybdenite, in narrow quartz veins at Core Lake and 
northwest of Dawdy Lake, points to the possibility of finding economic occur
rences of this mineral in or close to that part of the map-area underlain by 
granitic rocks. 

DESCRIPTIONS OF PROPERTIES 

Gunnex Limited 

INTRODUCTION 

In June 1963 prospectors W. Baker and G. Moore made a reconnaissance 
trip to the map-area to investigate the large, magnetically anomalous rocks at 
Lac des lies (O.D.M.-G.S.C. Map 2099G). They discovered widespread 
copper-nickel mineralization in the gabbroic rocks south of the lake, the indi
cations were considered to be sufficiently encouraging for a block of 175 con
tiguous claims to be staked. These claims were acquired by Harvey Bell for 
Gunnex Limited, and during the following twelve months the most interesting 
parts of the property were investigated by detailed prospecting, geological 
mapping, and by electromagnetic, geochemical, induced polarization, magneto
meter, and self-potential surveys. Eight mineralized zones were discovered, 
and these were tested by trenching. The richest or most promising zones, and 
some geophysical anomalies, were also tested by diamond-drilling; between 
4 February and 15 March 1964, eleven drillholes, aggregating 4,974 feet, were 
bored. 

Except for some check sampling, no work has been done since 1964. Re
cently, however, the property was optioned by Anaconda American Brass 
Limited, and the Exploration Division of this company renewed exploration 
early in 1966. 

MINERALIZED ZONES 

The mineralized zones found on the Gunnex property are known as the 
A, B, C, D, E, F, G, and H zones; their locations are shown on geological 
Map 2135 (back pocket). They are all of similar character, and consist of small 
amounts (about 5 percent) of metallic sulphides occurring as finely disseminated 
grains, coarsely crystalline aggregates, and as rare fracture fillings in medium-
grained to coarse-grained gabbroic rocks, chiefly norite. Polished sections of 
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samples from the A and B zones were examined by the Laboratory Branch, 
Ontario Department of Mines, and showed the sulphides present, in order of 
abundance, to be pyrrhotite, chalcopyrite, pentlandite, pyrite, and violarite. 

A Zone 

The A Zone is found about a quarter of a mile south of Lac des lies, along 
the west side and near the north end of a small pond called Shorty Lake. It 
has been tested by two trenches 220 feet apart along a line striking N65°E. 
The northeast trench is 10 feet long; the southwest trench is 46 feet long and 
appears to extend across the full width of the zone. In the trenches the zone 
is seen to consist of medium-grained to coarse-grained norite or gabbro mineral
ized with about 5 percent pyrrhotite, chalcopyrite, and pentlandite occurring 
as uniformly disseminated grains and, in places, also as scattered, relatively 
coarse-grained aggregates up to 2 inches in diameter. A 95-lb. composite 
sample of material taken from the two trenches was found on analysis to 
contain 0.45 percent each of copper and nickel, and 0.03, 0.01, and 0.003 ounces 
per ton of palladium, gold, and platinum, respectively.1 

B Zone 

The B Zone is 3,000 feet N70°W of the north end of McKernan Lake. It 
is found in several closely-spaced outcrops over an area measuring about 600 
feet by 150 feet in size, and also in small isolated exposures in the swamp north 
of this outcrop area. Four trenches have been dug to test the zone, and a 
65-lb. composite sample was found on analysis to contain 0.47 percent copper, 
0.46 percent nickel, and 0.03, 0.01, and 0.003 ounces per ton of palladium, gold, 
and platinum respectively. Two diamond-drillholes, 200 feet apart, were drilled 
N65°W to test the B Zone, but the results have not been made available. 

The host rocks of the B Zone are chiefly coarse-grained to very coarse
grained or pegmatitic anorthosite and anorthositic gabbro, interrupted at close 
intervals by irregular bodies of relatively dark coloured medium-grained gabbro 
or norite. The gabbro or norite locally appears to penetrate the other rocks, 
and although minerals interlock across boundaries, contacts are megascopically 
sharp. Magnetite is an important constituent, and varies in amounts up to 
25 percent. It is present as disseminated grains, which are locally concentrated 
in thin layers, giving the rock a distinct banded appearance (Arnott 1964). 

The sulphides are present mainly as irregularly disseminated grains and as 
coarse aggregates up to 1 inch in diameter. They are more abundant in the 
anorthositic gabbro than in the gabbro or norite; in one exposure, small inclu
sions or segregations of anorthositic material, in unmineralized or poorly miner
alized gabbroic rock, contain aggregates of coarsely crystalline sulphides. 
Locally, the anorthositic material is cut by irregular veins, up to 12 inches thick, 
of nearly massive sulphides. Such occurrences, however, are uncommon. 

1A11 grade figures reported in text are from data provided b y B . M . Arnott , geologist, Gunnex 
Limited. 
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C Zone 

The C Zone is the richest and possibly the most important deposit found on 
the property. It is 3,000 to 3,500 feet west of the north end of McKernan Lake, 
at the base of a small diabase-capped mesa. It outcrops intermittently over 
an area eastward from the diabase measuring 500 feet in length, and up to 150 
feet in width. The host rock is chiefly medium-grained norite with irregular 
patches or segregations of relatively coarse-grained anorthositic material. The 
sulphides present are disseminated irregularly throughout, and make up about 
5 percent of the mineralized zone. 

A 69-lb. composite sample from four trenches in mineralized norite was 
found on analysis to contain 0.32 percent copper, 0.31 percent nickel, and 0.34, 
0.032, and 0.03 ounces per ton of palladium, platinum, and gold, respectively. 
Five diamond-drillholes were bored to test the zone. One hole, drilled N6°W 
at 45° near the west end of the zone, intersected 250 feet of material which, 
according to the company, was found to average 0.11 percent copper, 0.12 
percent nickel and 0.105, 0.013, and 0.008 ounces per ton of palladium, plati
num and gold, respectively. The second hole, drilled S10°E at 45°, from a 
point 370 feet east of the first hole, intersected 302.2 feet of mineralized rock 
that was found to average 0.11 percent copper, 0.13 percent nickel, 0.128 ounces 
per ton palladium, and 0.015 ounces per ton platinum. 

Two holes were drilled N10°W, one from the same set-up as the second 
hole, the other from an outcrop 350 feet to the east of this set-up. Both were 
drilled into the country rock north of the main sulphide deposit, and failed to 
intersect anything of present economic significance. The fifth hole was collared 
near the first one, and was drilled N65°W, also at 45°. Only sparsely mineral
ized rock was intersected, but study of the sulphide distribution indicates 
the likely possibility that this hole also was drilled into country rock, in this 
instance along the south side of the zone. If this is the case, the strike of the 
C Zone would be N65°-70°W and would "line-up" fairly well with the F Zone, 
(see page 39) 

D Zone 

The D Zone is about 4,000 feet west of the large island in McKernan Lake. 
The host rock here is medium-grained massive norite, interrupted in a few 
places by thin vertical layers, striking N55-70°W, of anorthosite and anorthosi
tic norite. The feldspar-rich layers are typically coarse-grained to very coarse
grained and locally have a "lustre-mottled" appearance owing to the presence 
of large sieve-like pyroxene grains. They vary in thickness: one anorthositic 
layer was found to be 33̂  feet wide; a second 4 feet wide; a third 10 feet wide. 

The metallic sulphides are chiefly disseminated irregularly throughout the 
zone, and in general appear to be more abundant in the norite rather than in 
the anorthositic material. Mostly they are fine-grained. In places, however, 
they become coarse, and rarely they form crystalline aggregates up to several 
inches in diameter. They are found in several outcrops and trenches over an 
area, surrounded by overburden, measuring 300 feet by 400 feet. An 80-lb. 
composite sample from five trenches, according to the company, was found 
to contain 0.36 percent copper, 0.44 percent nickel, and 0.015, 0.009, and 0.0? 
ounces per ton of palladium, platinum and gold, respectively. One diamond-
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drillhole was bored N10°W and 45° to test the zone, and this hole intersected 
437 feet of mineralized gabbro having a reported average grade of 0.12 per
cent each of copper and nickel. 

E Z o n e 

The E Zone is 1,200 teet west of the B Zone and 3,500 feet north of the D 
Zone. It has been exposed in three pits over an area measuring 130 feet by 60 
feet, and is made up of very coarse-grained gabbro or norite and pyroxenite, 
mineralized with about 5 percent disseminated metallic sulphides. An 88-lb. 
composite sample from the pits is reported by the company to have contained 
0.34 percent copper, 0.24 percent nickel, and 0.20, 0.02, and 0.01 ounces per 
ton of palladium, platinum, and gold, respectively. The zone has not been 
tested by diamond-drilling, and its boundaries and attitude are not known. 

F Z o n e 

The F Zone lies 1,000 feet S25°W of the E Zone, and is exposed in six 
widely separated outcrops over a north-south length of 500 feet and widths 
up to about 200 feet. It is made up of gabbroic rock with a small amount of 
disseminated sulphides. A 73-lb. sample from two trenches 250 feet apart is 
reported to have contained 0.32 percent each of copper and nickel, and 0.25, 
0.02, and 0.03 ounces per ton of each of palladium, platinum, and gold res
pectively. One diamond-drillhole was bored N80°E at 45° near the south end 
of the zone. Sulphide mineralization was found at intervals in the hole, but 
in general the intersections were found to be short (3.4 to 9.0 feet) and the 
grade of the material to be low. 

G Z o n e 

The G Zone lies about 1,500 feet west of the south end of McKernan Lake. 
It is the southernmost of the eight sulphide deposits found on the property. 
It also is the largest, and outcrops over a crudely circular area having a dia
meter of about 600 feet. The host rock is medium-grained gabbro or norite. 
The sulphide content generally is low, and the pyrrhotite, chalcopyrite, and 
pentlandite are fine-grained and uniformly disseminated. In one outcrop the 
sulphides were found as thin veins along irregular fractures. Six trenches were 
dug to test the zone. A 70-lb. composite sample from these trenches is reported 
by the company to have yielded 0.32 percent each of copper and nickel with 
negligible values in palladium, platinum, and gold. 

H Z o n e 

The H Zone is midway between the B and C zones, and is exposed in three 
outcrops, over a length of about 50 feet, in a swampy area. It is made up of 
norite or gabbro, which is interrupted by layers of anorthositic material striking 
N80°E and dipping 75°N, and is mineralized with disseminated sulphides. A 
73-lb. composite sample from the three outcrops is reported by the company 
to have contained 0.30 percent copper, 0.26 percent nickel, 0.05 ounces per 
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ton palladium, and 0.01 ounces per ton each of platinum and gold. The most 
easterly of the four diamond-drillholes bored to test the C Zone was continued 
to a depth of 774 feet to intersect the H Zone under or near the three outcrops. 
However, nothing of interest was discovered. 

MINERALOGY 

Four samples of well mineralized gabbroic rocks, two from each of the A 
and B zones, were submitted to the Laboratory Branch, Ontario Department 
of Mines, for identification and study of the relationships of the ore minerals. 
The metallic sulphides recognized are pyrrhotite, chalcopyrite, pentlandite, 
pyrite, and, in one sample from the B Zone, violarite. They occur in three 
ways: as grains occupying spaces interstitial to, and molded upon, the rock 
silicates; as extremely small particles localized along cleavage planes in pyrox
ene; and as grains associated with epidote-rich veinlets cutting the silicates. 
Pyrite may be the earliest formed sulphide; local embayments and fractures 
in this mineral are occupied by pyrrhotite and chalcopyrite. The pyrrhotite 
grains have smooth boundaries with other minerals, in contrast to chalcopyrite, 
which commonly penetrates tiny fractures and cleavages planes. Pentlandite 
lies within pyrrhotite as irregular inclusions or veins; violarite is closely asso
ciated with pentlandite. The sulphide sequence is thought to be pyrite, pyrrho
tite, chalcopyrite, and finally pentlandite and violarite. 

The mineralization, chiefly from samples taken from the D Zone, was 
studied by W. Gerrie, Swastika Laboratories Limited (W. F. Dix, personal 
communication), and the results reported by Arnott (1964). Arnott states: 

T h e sulphides occur as finely disseminated grains, as coarse localized clusters, or, more rarely, 
as fracture fillings. Examination of thin sections under microscopic low-power indicates clots of 
sulphides consisting of bright-yellow chalcopyrite and a pale-yellow complex of two minerals. T h e 
chalcopyrite occurs as sharply defined crystals and areas and is possibly the last mineral to have 
crystallized. W i t h a higher power, the pale complex can be more readily resolved into its two 
components, a dominant creamy-yellow mineral and a pinkish-creamy-yellow one with a darker 
complexion. T h e latter occurs in small blocky crystals that range down to 0.05 mms. in diameter, 
and in larger-fractured individuals, up to 1mm. long. Both minerals are medium in hardness. T h e 
paler mineral has cleavage and is isotropic with crossed nicols. T h e chemical analysis of a tiny 
fragment of this mineral showed 34% nickel and a high content of icon. These data identified the 
mineral as pentlandite. T h e darker mineral is isotropic and this feature, together with its pinkish 
colour and a suggestion of magnetism, indicates pyrrhotite. In the sections examined, the per
centage ratio of chalcopyrite, pentlandite, and pyrrhotite is roughly 30:50:20. T h e ore minerals are 
moderately pocked with gangue. Although the pentlandite and pyrrhotite are closely mixed, they 
are not intimately so, and the tendency is to a blocky or bladed type of crystallization. T h e genetic 
sequence is suggested pro tern to be pyrrhotite, pentlandite and chalcopyrite. 

T h e relationship of the sulphides to the gangue appears to be more or less contemporaneous. 
N o evidence was seen of secondary features such as shearing, schistosity, or lines of weakness where 
solutions may have penetrated; nor was there any evidence of replacement of other minerals. M o s t 
of the sulphides observed were located between, or in contact with, grains of hypersthene, suggest
ing an affinity between them, although some of the sulphide was entirely surrounded b y feldspar. 

Table 2, kindly provided by B. M . Arnott (personal communication), 
shows the analytical results of samples taken from the various mineralized 
zones and their nickel-palladium ratios. A crude zonal distribution is evident, 
with high palladium values being confined to the C, E, and F zones. The cause 
of this zonal distribution is not known. It is of interest to note, however, that 
north of the palladium-rich zones the layering of the gabbroic rocks in a few 
outcrops was found to strike northeast and to dip southeast, whereas south 
of these occurrences the layering generally was found to strike west-northwest 
and to dip vertically or steeply north. 

40 



In the samples from the B Zone, the Laboratory Branch, Ontario Depart
ment of Mines, noted that here the sulphides are closely associated with mag
netite. This confirms observations made in the field' (see B Zone, p.37). 
The association, however, appears to be fortuitous. As pointed out by Arnott 
(1964), "it appears . . . that the sulphide-bearing zones always have a low mag
netic susceptibility and that where appreciable magnetite is present there is 
generally an absence of nickel and precious metals". This statement supports 
Smith's (1961) contention that the course of crystallization of a basic magma 
may be partly dependent on oxygen pressure. According to Smith, if the oxygen 
content of a basic magma is high, iron oxides (e.g. magnetite) rather than sul
phides would be preferentially formed at an early stage of magmatic crystalliza
tion. Conversely, if the oxygen content is low, a sulphide melt, containing 
abundant nickel, would be preferentially developed. 

Table 2 

ZONE TRENCHES 
SAMPLED 

Summary of the results of surface sampling, Gunnex Ltd. Property, Lac des 
lies Area. (Information from B. M. Arnott, geologist, Gunnex Ltd.) 

SAMPLING RESULTS WEIGHT 
OF 

SAMPLE COPPER NICKEL GOLD PLATINUM PALLADIUM 
pounds percent percent Oz per Oz_per O z p e r 

NICKEL (PERCENT) 

T o n Ton 

PALLADIUM ( O Z / T O N ) 
RATIO 

T o n 

A 2 95 0.45 0.45 0.01 0.01 0.1 4.5 
B 4 65 0.47 0.46 0.01 0.01 0.1 4.6 
C 4 69 0.32 0.31 0.03 0.032 0.34 0.9 
D 5 80 0.36 0.44 0.02 0.009 0.015 28.3 
E 3 88 0.34 0.24 0.01 0.020 0.20 1.2 
F 2 73 0.32 0.32 0.03 0.020 0.25 1.3 
G 6 70 0.32 0.32 0.005 0.002 0.001 320.0 
H 3 73 0.30 0.26 0.01 0.01 0.05 5.2 

ALTERATION 

Most of the sulphides in the mineralized zones are present as disseminated 
grains molded upon rock silicates, and it is assumed that they are syngenetic 
and represent products of magmatic segregation. Thin sections of the host 
rocks, however, indicate that in general they are somewhat richer in secondary 
chlorite, sericite, and epidote than the gabbroic rocks found elsewhere in the 
complex. The development of these minerals probably represents a late stage 
or deuteric alteration related to the crystallization of the gabbroic rocks them
selves. It may be important in the recognition of target areas for exploration. 

F. H. Jowsey Limited 

Following the discovery, by an aeromagnetic survey in 1958, of a large 
magnetically anomalous area at Lac des lies, F. H. Jowsey Limited acquired 
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two groups of 80 claims covering a large part of the north end of the lake. An 
airborne electromagnetic survey of the claims was made by Lundberg Explora
tions Limited and this indicated the presence of several conductors. Early in 
the following year the known anomalous areas were further investigated by 
ground electromagnetic and magnetometer surveys, and subsequently by 
diamond-drilling. From 26 February to 24 March 1959, five holes, aggregating 
1,547 feet, were bored to test four zones. The drillholes did not intersect any
thing of importance and indicated that, in general, the anomalies were caused 
by magnetite in peridotite layers associated with pyroxenite. 
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