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INTRODUCTION 

The Laflamme Lake area is located, along the 
southern border of the east central portion of the Cape Smith - 
Wakeham Bay belt (Bergeron, 1957) of New Quebec. It comprises 
about 425 square miles, bounded by latitudes 61°15' and 61°30' 
and longitudes 73°35' and 74°20'. 

The area was mapped geologically by the writer 
during the summer of 1959. Vaillant lake, in the northeast quarter, 
was the central base of exploration, from which, by means of float 
plane or muskeg tractor, access to the entire area was easily 
afforded. 

Topographically, the area is roughly bisected 
by Povungnituk river, which flows from east to west. The Povung-
nituk occupies a broad and shallow valley in the eastern part of 
the area, and a narrow gorge about 500 feet deep in the western 
part. North of the river, parallel ridges,which generally trend 
east but which, in places, show the effects of complex folding, 
are characteristic of the Cape Smith - Wakeham Bay belt. To the 
south, however, a monotonous plain of rubble and muskeg is inter-
rupted only by the circular rim of the New Quebec Crater, which 
rises about 600 feet above the plain. 

Traverses within the Cape Smith - Wakeham Bay 
belt were spaced systematic,lly at half-mile intervals, with ver-
tical and oblique aerial. Photographs of the Royal Canadian Air 
Force serving as a guide to mapping. In the region to the south, 
where outcrops are scarcer, the outcrop positions as seen on the 
photographs governed the course of the traverses. 

GMLI3AL GNT..OGY 

The Cape Smith. - Wakeham Bay belt consists of 
folded and faulted volcanic, sedimentary, and intrusive rocks of 
Precambrian age. These rocks uncc4nformably overlie an early Pre-
cambrian (Archaean) granite and granite gneiss complex which out- 
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crops  to the south of the belt. Two distinct groups of strata 
have been recognized within the belt (Bergeron, 1957, 1959; Beall, 
1959; DeMontigny, 1959), namely: the Povungnituk, or lower, group, 
and the Chukotat, or upper, group. Both groups are present in 
the Laflamme Lake area. 

The Povungnituk group consists mainly of 
metamorphosed sedimentary rocks in the southernmost exposures 
along the Povungnituk river, and mainly of volcanic rocks in the 
northern part of the area. Gabbro sills intrude both types. The 
Chukotat group is composed of sedimentary and volcanic rocks in-
truded by gabbro and ultrabasic sills, with the sills perhaps pre-
dominating. An angular unconformity separates the two groups. 
In one exposure of the unconformity, a few feet of sedimentary 
breccia marks the base of the Chukotat group; in several others a 
thin chert horizon is present. 

Massive granite and granite gneiss form 
the Archaean basement in the southern half of the area just below 
the Povungnituk group. Although the exact contact is not exposed, 
northerly dipping schists of the Povungnituk group were seen only 
a few feet from an outcrop of basement granite, and appeared to 
be resting unconformably upon it. 

A diabase dyke cutting both basement and 
Povungnituk rocks was observed in the southwestern corner of the 
area. 

LOWER PRECAMBRIAN (ARCHAEAN)  

The Archaean basement south of the Cape 
Smith - Wakeham Bay belt covers about half of the Laflamme Lake 
area. The predominant rocks are granite, biotite granite, and 
granite gneiss, with some granodiorite, biotite gneiss, and a few 
lenses of amphibolite. The southeastern part of the area contains 
massive, pink, grey, and green granites with only local foliation. 
The central and western zones of the basement are composed of 
granite gneiss, the foliation of which varies considerably, but 
generally strikes west of north in the western and central parts 
of the area and east of north in the eastern part. Dips are 
characteristically very steep or vertical. 

The mineralogy of the granites is uniform 
and simple, the dominant constituents being potash feldspar, pla-
gioclase, and quartz, with minor biotite, hornblende, and epidote. 
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TABLE OF FORMATIONS 

Pleistocene 
Glacial boulders and 
blocks, sand and gravel. 

Po s t 
Povungnituk 
?Post 

Chukotat 

Diaba se 

Gabbro, peridotite, serp-
entinite, and some pyroxe-
nite and amphibolite. 

Middle or Upper 

Precambrian 

(Proterozoic) 

Chukota t 

group 

 

Pillowed basalt and some 
massive basalt, slate, 
tuff, greywacke, and quartz-
ite. 

 

  

Chert, sedimentary breccia 

Angular unconformity 

Gabbro 

Povungnituk 
group 

Quartz-mica schist, quartz-
chlorite-mica schist, 
phyllite, slate, dolomite, 
iron-bearing rocks, quartzite, 
massive basalt, and some 
andesite. 

Angular unconformity 

Lower Precambrian 
(Archaean) 

Mainly granite and granite 
gneiss with minor biotite 
gneiss, amphibolite, and 
granodiorite. 
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MIDDLE OR UPPER PRECAMBRIAN (PROTEROZOIC) 

Povungnituk Groun 

Povungnituk rocks'outcrop in two main zones 
in the area: (1) in a strip varying from a half mile to five miles 
wide along the southern border of the belt, and (2) in the north-
western part of the area where they are exposed in the core of an 
anticlinorium. In both zones, the rocks are tightly folded and 
generally overturned to the south. In the southern exposures, the 
dominantly sedimentary strata have been metamorphosed in the biotite 
zone of the greenschist facies, the most common rock types being 
medium- to coarse-grained quartz-muscovite-biotite schist, quartz-
muscovite schist, quartz-muscovite-chlorite schist with or without 
biotite, quartzite, and dolomite. The dolomite is a yellowish-
brown weathering, light grey, banded variety with shaly and sandy 
laminae and bands varying from a few millimeters to several feet 
thick. 

Coarse-grained, brownish, silicate iron-
bearing rock occurs in several outcrops along Povungnituk river 
in the central-eastern. part of the area. The best exposures are 
found two miles southwest of Vaillant lake at a sharp bend in the 
river. Here the iron-bearing beds occur in a small sequence of 
contorted rocks of the Povungnituk'group in the core of an anti-
cline. Crystals of grunerite, stilpnomelane, and magnetite may 
be seen in hand specimens, and brown goethite is present in frac-
tures. 

Towards the north, the Povungnituk group 
decreases in grade of metamorphism to the muscovite zone. In the 
anticline between Vaillant lake and Mequillon lake the rocks include 
phyllite, quartz-sericite schist, and altered lavas consisting 
mainly of unaltered or partly chloritized massive basalt, with some 
andesite, slate, and dolomite. In contrast to the laminated dolo-
mite along the Povungnituk, the dolomites of this region are vuggy, 
dark brown weathering, green rocks, generally outcropping as lenses 
within the massive basalt. 

Medium-grained, greenish, altered, gabbro 
sills composed mainly of hornblende, zoisite, and plagioclase in-
trude Povungnituk rocks in both the northwest and the southern 
zones. 

Chukotat Grout, 

The Chukotat group, except for a small 
occurrence in the northwest corner of the area, is exposed along 
a synclinorium about six miles wide which trends slightly north 
of east across the area. This sy.nclinoritun rests unconformably 
upon the folded rocks of the Povungnituk group. A thin band of 
grey or black chert or a lens of sedimentary breccia may be present 
at the base in some niaces. The, thickness of Chukot't strata ex- 
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posed in the Vaillant Lake - Carré Lake vicinity is about 4,000 
feet. The sequence is as follows: 

8. Upper gabbro 
7. Upper peridotite (serpentinite) 
6. Slates (mainly siliceous to graphitic, 

grey to black slates) 
5. Lower gabbro 
4. Lower peridotite 
3. Slates (mainly siliceous to graphitic, 

grey to black slates, with some greywacke) 
2. Basal gabbro 
1. Pillow lava (grey to greenish fine grained 

poorly pillowed basalt) 

Any of units 1 to 4 may be absent, but either 
1 or 4 is everywhere present. 

The Chukotat sequence cannot be worked out as 
effectively in the western half of the area owing to the lack of 
adequate outcrop, but apparently it is about 5,000 feet thick. 
The rock types are similar to those listed above, and it seems 
certain that virtually all the peridotite and serpentinite of the 
western section may be correlated with unit 4 above. 

The Upper and Lower peridotite sills both vary 
from 200 feet to more than 1,000 feet thick, and average about 
600 feet. The Lower peridotite is generally coarse grained and 
weathers to a characteristically rubbly and rusty surface. It is 
only partly serpentinized and much of the central portion of the 
sill has poikilitic, euhedral, olivine crystals enclosed in coarse 
augite and hypersthene. Much of the serpentinized material is 
black. The Upper sill, on the other hand, except for some augite 
and uralite phenocrysts, is completely serpentinized, very uniform, 
dark green on the fresh surface and rusty on the weathered surface, 
flinty, and hackly weathering. It is similar to the major serpen-
tinite sills of the Cross Lake area to the north (Beall, 1959). 

Both ultreba sic sills commonly contain a basal 
zone a few feet or a few tens of feet thick of amphibolite or 
pyroxenite. They also display sheet jointing, invaluable as a 
criterion for the determination of strike and dip, and abundant 
veinlets of magnetite and brittle chrysotile. The sills are 
persistent along strike, the Lower sill being easily traceable 
across the area (25 miles) with only minor changes in thickness. 
Across strike, the thickness is quite variable, as shown by the 
Lower peridotite on either side of the north-trending overturned 
syncline along the creek just north of Vaillant lake. East of the 
creek it Ls more than 500 feet thick, whereas to the west it is 
less than half that thickness. Indeed, this sill, in spite of its 
persistence along strike, is nevertheless absent on the flanks of 
some of the east-tre.ry ing folds within the synclinoriurn where 
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structural evidence indicates it should occur. It is thus probable 
that the form of the intrusion is controlled to some extent by the 
east-trending, now generally overturned, folds. It is doubted 
that the form of the intrusion was influenced by the generally 
southeast-trending second generation folds. 

The contacts between the ultrabasic sills 
and host rocks vary according to the host. Where in contact with 
sedimentary rocks, the boundary is very sharp with no contact meta-
morphic effects noticeable; where in contact with lava, on the other 
hand, there generally is a gradational zone several feet thick. 

No fundamental differences in the three 
gabbro sills was noted. The Lower gabbro averages about 600 feet 
and the Upper gabbro,about 300 feet thick. These,and gabbro sills 
at other horizons in the Chukotat group throughout the area are 
generally altered to epidiobite. Zoisite, hornblende, uralitized 
pyroxenes, and sodic plagioclase are the main minerals present, 
with quartz conspicuous at the tops of the sills. The peridotite-
gabbro contacts are characteristically sharp. In some places, 
thin bands of basic gabbro and serpentinized peridotite alternate 
through several feet. This was observed one mile south of Forcier 
lake and also along the eastern shore of Carré lake where large-
scale alternations of gabbro and serpentinized peridotite occur in 
a thick gabbro-peridotite contact zone. These observations suggest 
that the gabbros and peridotites are of similar age. 

POST POVITNGNITUK 

Diabase 

A forked dia ba se dyke cuts the basement 
granites and schists of the Povungnituk group in the southeastern 
part of the area. It is not known if the dyke is post-Chukotat 
in age, however. 

The average thickness of the dyke is about 
150 feet and it appears to dip vertically. The rock weathers brown 
but is not so rusty as the ultrabasic rocks of the Cape Smith - 
Wakeham Bay belt. It is medium grained and is composed mainly of 
plagioclase and pyroxene in equal proportions. Magnetite is also 
present, but no quartz or olivine can be seen in hand specimens. 
The texture is ophitic. 

STRUCTURAL GEOLOGY 

Very little of structural interest was 
found in the granite basement portion of the area. Minor plastic 
folding was observed in several outcrops in the southwestern part 
of the area where light and dark bands of biotite granite gneiss 
are interbedded with pe ,matitic material. Large-scale folds were 
not observed in the massive rocks of the western section of the 
basement but were evidenced to the east by wide variations in 
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attitude of obvious foliation. The massive nature of much of the 
rock, the general frost-heaved surface of the outcrops, and the 
extensive lichen cover make the systematic gathering of foliation 
and 'lineation impossible. The general strike of the gneiss as 
inferred from the data available, however, is north,with trends 
a little to the east of north in the eastern half of the area and 
to the west in the western half. Almost all dips are very steep 
or vertical. 

Joints are common in the granites. No dominant; 
set was observed in the field, but the aerial photographs show a 
rectangular drainage following sets striking N.-+0°W. and N.50°E. 

Folds in the rocks of the Povungnituk group are 
best exposed along the stream flowing from Lamarche lake to Po-
vungnituk river. Here, a sequence of mica schists and phyll,.tic 
material is isoclinally folded along east-west axes. These folds 
are overturned to the south. Other folds in the eastern and north-
western sections of exposed Povungnituk rocks are inferred, but 
outcrops are too scarce to determine their nature. 

The Chukotat group is well exposed in the north-
central part of the area from Mequillon lake to Gog and Forcier 
lakes, in complex and interesting folds. The Chukotat rocks lie 
in a long synclinorium which strikes east-northeast across the 
area. The synclinorium is composed of a series of predominately 
west-trending folds commonly overturned to the south and generally 
isoclinal. This sequence of folds has, in turn, been gently folded 
along northwest-trending axes, the open folding being most obvious 
on the aerial photographs of the area. Particularly striking are 
the large anticline east of Vaillant lake, the Vaillant Lake. syn-
cline, the anticline east of Carré lake, and the Carré Lake syn-
cline. 

The west-trending folds represent the first and 
main period of folding of the Chukotat group, but are not so obvious 
as the superimposed northwest-trending folds. Five synclinal and 
four anticlinal axes occur within the synclinorium just west of 
Timmins lake. In one anticlinal crest along Povungnituk river, 
a strip of Povungnituk sedimentary rocks is exposed. Where the 
river turns sharply south, a Chukotat gabbro sill can be seen at 
the Chukotat-Povungnituk contact in a series of overturned syn-
clinal basins which overlie unconformably even more complexly de-
formed slates and iron-bearing rocks of the Povungnituk group. 

An arcuate overturned anticlinal dome (a typical 
feature of folding in two directions where the original folding is 
isoclinal) is well displayed just west of the north end of Carré 
lake. Basin outliers of Chukotat rocks lying on the Povungnituk 
group rocks are found in the  northwestern section of the area as 
well as along the Povungnituk. These are particularly large in 
the extreme west where the fold _nt was loss intense than to the east. 
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Sill  contacts, peridotite and serpentinite 
sheet joints, orientation of pillow structure in lava, and graded 
bedding in sediments were the main criteria used in determining 
the fold axes in the Chukotat strata. Cleavage in the slates is 
generally parallel to the bedding. 

It may be considered strange that complex 
folds of the Chukotat type were not found in the Povungnituk group. 
However, probably this is due to the poor exposure of Povungnituk 
rocks. It could also be explained by great slippage along the un-
conformity. The latter possibility is unlikely since only minor 
shearing, if any, was observed where the contact was visible. In 
fact, a general lack of faults sharply contrasts this area with the 
Cross Lake and Upper Deception River areas to the north. 

ECONOMIC GEOLOGY 

Nickel-Copper 

The sulphide minerals identified in hand 
specimen in the Laflamme Lake area include nickeliferous pyrrhotite, 
pyrrhotite, pyrite, chalcopyrite, and covellite. The largest 
showing occurs along the north limb of an overturned anticline at 
the intersection of the axis of a superimposed syncline one half 
mile west of Vaillant lake just behind the base camp of La Compa-
gnie Minière d'Ungava. The sulphide zone dips about 45° northwest. 
As exposed, it is about 50  feet thick and 500 feet long. It dis-
appears into overburden to the west and peters out in outcrop to 
the east. The ore minerals (disseminated pyrrhotite and nickel-
iferous pyrrhotite) occur in a basic gabbro and pyroxenite zone 
at the base of a serpentinized peridotite sill. 

A smaller sulphide showing was found 1* 
miles east of the western border of the area 3 miles south of Little 
Povungnituk river. This outcrop is on the mineral exploration con-
cession of Hudson Ungava Mines, Limited, which, as well as La Com-
pagnie Minière d'Ungava, Limited, explored the area during the 
summer of 1957. Abandoned drill core shows lengths from 3 to 4 
feet of massive pyrrhotite with minor chalcopyrite and some covellite. 
The host rock is Povungnituk quartzite. The mineralized zone is 
about 100 feet long and 20 to 30 feet thick as exposed. It is 
parallel to the bedding of the quartzite, which dips at about 20°  
degrees south. 

Other minor o'cc ,rences of sulphides, 
principally pyrite and pyrrhotite, are $ attered throughout the 
area. 

Asbestos 

Despite the large quantity of ultraba sic 
rock in the area, no asbestos-bearing serpentinite was found. It 
should be noted, however, that serpentinite sills were crossed 
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only at half mile intervals, on the average, and, therefore, the 
possibility of asbestos occurrences being present is not precluded. 

THE NEW QUEBEC CRATER 

The New Quebec Crater is in the extreme south-
east corner of the Laflamme Lake area. This is an almost perfect-
ly circular lake, about 825 feet deep in the centre (Meen, 1957), 
with a steep rim which rises some 600 feet from the surface of 
the lake and the surrounding plain. The inner slope of the rim 
averages 40° to 45° and the outer slope is relatively gentle. 
Solid rock occurs on the top and on the outside rim on the south-
ern and western sides of the crater, but the northern and eastern 
sections, as well as all of the inner side of the rim, are covered 
with boulders and blocks. Granite gneiss is the only rock type in 
the vicinity. The crater is definitely pre-glacial for the rim 
and the plain to the northeast have been scoured, with resultant 
elongated outcrops, by northeastward moving ice. 

The ratio of diameter to depth, which is similar 
to that of craters of known meteoritic origin, the great depth and 
circular shape of the lake (in contrast to all the surrounding 
bodies of water, which are irregular in shape and average less 
than one hundred feet in depth), the shape and height of the rim, 
and the lack of evidence of geological forces capable of producing 
such a feature all suggest the impact of a meteorite as the most 
plausible mode of origin for this crater. 

The explosive release of volcanic gases through 
a cylindrical fracture zone could conceivably produce a feature of 
this shape and size, but there is no known evidence of recent 
crustal unrest or volcanic activity in the entire northern Quebec 
area. Indeed, the most recent igneous events seem to be Precam-
brian. 

Structural observations neither confirm nor deny 
a violent upwelling of the rimas would result from a meteorite 
collision and probably also from a gas explosion. Joint patterns 
are not unusual on the rim outcrops, and the steep to vertical and 
locally variable gneissosity of the granitic rocks is of little use 
as an index of upheaval. 

Although no meteorite fragments have been found 
on the plain surrounding the crater or on the rim,such fragments 
may have been masked or removed by glaciation. 
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