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ABSTRACT 

A 20, 000-square-mile area of Precambrian 
rocks was mapped by h e licopter in 1973. The area 
contains elements of the Churchill and Superior 
Structural Provinces and includes both Archean 
and Proterozoic rocks. Archean rocks predomi­
nate in the southeastern quarter of the area mapped. 
They are intruded by diabase dykes of possible 
ear ly Aphebian age. The Cape Smith fold belt 
extends across the area; it varies fr om 20 to 50 
miles in width. The lithology of this belt is de­
scribed in some detail and new information on the 
internal relationships is presented. Like the 
Archean rocks the Proterozoic succession is cut 
by diabase dykes that appear to be part of the 
Franklin dykes that occur throughout much of 
northern Canada. The. Cape Smith belt was 
explo red int ensive ly for nickel in the late 1950's 
and several major occurrences have been proven 
up although due to adverse economic conditions 
the properties were temporarily shut-down in 
1971. 

RESUME 

Une region de 20, 000 milles carres formee 
de roches precambriennes a ete car tographiee en 
1973 a 11 aide d 1un h e licoptere . La region r enferme 
des elements des provinces structurales Churchill 
et Superieur et comporte a la fois des r aches de 
11Archeen et du Proterozoique . Les roches arche­
ennes predominent dans le coin sud-est de la 
region cartographiee . Elles ant e te penetrees 
par des dykes de diabas e qui pourraient remonte r 
a 11 Apheb ien. La zone plissee d e Cape Smith 
traverse la region; e lle varie en largeur de 20 a 
50 milles. L'auteur decrit la lithologie de cette 
zone de fac;on assez detaillee et presente de nou­
velles donnees sur les rapports internes qui 
existent. Comme dans le cas des r oc hes 
arche ennes , les roches du Proterozoique sont 
a ussi penetrees pas des dykes de diabase qui 
semblent faire partie des dykes Franklin que l'on 
retrouve un peu partout dans' le nord du Canada. 
On a cherche du nickel de fac;on inten sive au cours 
des annees 1950 dans la zone de Cape Smith et on 
a effectu e plusie urs decouvertes importantes mais 
a cause de conditions economiques defavorables 
les gisements ant ete temporair eme nt abandonne s 
e nl971. 





RECONNAISSANCE GEOLOGY OF A PART OF THE PRECAMBRIAN SHIELD, 
NORTHERN QUEBEC AND NORTHWEST TERRITORIES 

(25 SW, NW & NE; 35 SE, SW, NW & NE) 

INTRODUCTION 

Location and Accessibility 

This report and its maps provide the prelim­
inary results of Operation Nuvilik, a helicopter­
assisted, geological mapping program designed to 
compl ete the reconnaissance mapping of northern­
most Quebec, and adjoining islands of the North­
west T e rritories. The area embraces about 20 , 000 
square miles, about one-third of which was pre­
viously mapped by officers of the Quebec Department 
of Mines, now part of the Department of Natural 
R esources (Beall,1959, 1960; Bergeron,1957, 1959; 
De Montigny, 19 59; Gelinas,1962; Gold,1962 ). 

Operation Nuvilik utilized two Bell G4A heli­
copters for trave rsing and a DHC3, Otter a ir craft 
e quipped with oversized wheels for camp move s, 
minor gas-caching and service flights. Gasol ine 
for the operat ion was air-lifted from Schefferville, 
Quebec to Asbestos Hill airstr ip in the spring by 
Electra aircraft. 

The use of oversized whee l s on the Otter air­
craft permitted easy access to the airstrips at 
Deception Bay and Asbestos Hill and also avoided 
lass of aircraft utilization during spring break-up 
p e riod. Sufficient l anding sites suitable for the 
Otter w e re located within the map-area so that the 
three camps us e d were evenly spaced in r e lation to 
the general outline of the map-area. Howeve r, 
large parts of the map-area are unsuitabl e for 
wheeled a ircraft, and similarly, only a few lakes 
in the region are large or deep enough to use float­
e quippe d aircraft . Break-up of lake ice varies 
immens e ly depending upon altitude and general 
weather conditions, but larger lakes are rarely 
ice - free before mid-July. Freeze- up is fr equently 
in ear l y September. 

Commercial air service is available to either 
Asbestos Hill or Deception Bay from Montreal via 
Fort Chimo twice a week. Most of the provisions 
for the pr e sent survey were purchased in Montreal 
and flown by commercial aircraft to Asbestos Hill 
on a weekly basis. Heavy supplies can be s e nt by 
sea during the summer s eason. Several small 
communiti e s are pre sent along the coast at 
Ivujivik, Saglouc, Maricourt and Koartac, Short 
airstrips are pr e s e nt at the latter two localities. 
In the interior, two other airstrips are availabl e , 
one at Lac Spartan and the other at the property 
of New Quebec Raglan Mines Limited . The latter 
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is in excellent condition, but the forme r requires 
some repair work before being used by heavy 
aircraft. 

In order to produce this report as quickly as 
possible it has been prepared without re-exam­
ination of rock specimens gathered during the 
survey. A final report embracing laboratory 
examination of rocks and minerals, and a re­
assessment of field data will be fa rthcoming. 
Interested readers requ.iring more detailed data 
should consult maps and reports issued by the 
Quebec Department of Natural Resources for those 
ar e as cover e d by the reports. 

Physiography and Pleistocene Geology 

The area covered by Ope ration Nuvilik is 
dominated by the Povungnituk Hills (Bostock, 
1970) that transect the region in an east-north­
easterly to easterly direction. This feature 
forms a series of ridges and valleys for the most 
part, but in many places, e spec ially in the east­
ern portions, they are very subdued and the sur­
fac e is nearly a plain. Hilltop elevations range 
between 900 and 2, 275 feet asl and local relief 
averages about 500 feet. The Povungnituk Hills 
ar e border e d on the north by the Su gluk Plateau 
and on the south by the Larch Plateau (Bostock, 
1968). Both of thes e plateau areas merge with 
the Povungnituk Hills, almost imperceptibly in 
the east, whereas in the west a more distinctive 
br eak between the physiographic types is more 
apparent. 

The Sugluk Plateau slopes gently southward 
ove r much of its area through which a f ew north­
flowing. streams have cut steep-walled valleys 
that end in the coastal area as fiords, such as 
Sugluk Inlet and Douglas Harbour. Along parts 
of the north coast precipitous cliffs up to 1, 000 
fe e t are present; maximum elevation (+1,900 feet ) 
occur farther inland. 

The Larch P~ateau pres ents a gently undula­
tory surface with e l evations b e tween 900 and 2 , 100 
feet. The only major break in a fairly even sky­
line is the rim of the New Quebec Crater that 
reaches an altitude of 2, 156 feet. To the east , 
bordering Hudson Stra it, an abrupt drop into the 
sea is characteristic and steep cliffs up to 1, 000 
fe e t high are also common. To the west, outside 



of this map-area, this plateau slopes gently to 
Hudson Bay. 

Glacial ice chiefly flowed outward to the sea 
from the centre of the map-area, but local evidence 
of what is probably an earlier southern flow in the 
central par.t of the map-area is present. Rare 
boulders of rocks known only to occur in the Cape 
Smith belt exist in the drift covering Archean rocks 
to the south. However, the major movement of 
detritus is northward as Archean rocks are common 
in the drift well north of any Archean outcrops. 

The western coastal area is characterized by 
numerous abandoned beache.s, probably modified 
annual moraines. These extend inland as much as 
20 miles and are present up to between 400 and 
500 feet above seal level. In the interior, aban­
doned lake beaches are locally present some of which 
are 2, 000 feet asl. The extent of these beac_hes and 
associated lakes is not known, but vast areas were 
probably covered by lake waters during the waning 
stages of glaciation. 
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GENERAL GEOLOGY 

All the bedrock is Precambrian and the only 
younger rocks encountered consist of a few 
extremely rare cobbles of lower Paleozoic lime­
stone that occur along the Hudson Strait coast. The 
area contains eler:pents of the Churchill and 

Superior Structural Provinces (Stockwell, 1964) 
and includes both Archean and Proterozoic rocks. 
The Churchill province area is of particular inter­
est as it contains the Cape Smith fold belt. 

ARCHEAN 

The main area of Archean rocks forms the 
southeastern quarter of the map-area, extending 
from 15 miles west of Juet Lake in the west to 
Hudson Strait in the east. The same rocks extend 
along the west shore of Hudson Strait to north of 
the Cape Smith belt layered rocks and are common 
in the Wakeham Bay district. They also occur 
north of the Cape Smith belt west of Wakeham Bay 
as locally the sedimentary rocks of the Cape Smith 
sequence lie unconformably on them. The extent 
of the Archean rocks in this area is not known for 
certain. Beall et al. (1960) suggest that rocks 
north of the beltmay have been subjected to the 
Kenoran orogeny on the basis of a single Rb - Sr age 
of 2270 m. y. Whether Archean rocks form a major 
part of the terrain north of the belt has not been 
determined. Limits shown on the accompanying 
maps are drawn arbitrarily and areal extent of the 
Archean or re-worked Archean may be much more 
or much less extensive. 

Granodioritic gneiss, granodiorite, 
migmatite (Agg,gd,mg) 

The Archean terrain is dominated by granitic 
rocks, chiefly granodiorites, that are predominant­
ly light grey, locally medium grey to pink, medium­
to coarse-grained rocks. Whereas most of these 
rocks are moder·ately well-foliated, massive rocks 
form extensive areas west of Lac Allemand and 
north and northeast of Lac Nantais. The two rock 
types grade into one another but locally dykes of 
massive granodiorite or pegmatite penetrate the 
gneissic members . Biotite is by far the common­
est mafic mineral. Hornblende accompanies bio ­

tite in about 15 per cent of the rock but is not known 
to be present without biotite. Locally, small 
amounts of muscovite are present and in a few 
places epidote forms tiny veinlets and grains 



attesting to some retrogressive metamorphism. 
Widely scattered throughout the granitic terrain in 
the Archean are small ar.eas of migmatite and even 
rarer agmatite, 

Amphibolite and metasedimentary . 
rocks ( Aab and As) 

Although the granitic rocks form the major part 
of the Archean, a few metasedimentary and meta­
volcanic rocks are also present. These predate the 
granitic rocks as the latter display intrusive rela­
tionships in some places with these stratiform 
rocks which are chiefly present south and east of 
Lac Rouxel and north of Juet Lake. The former is 
an extension of rocks mapped, by Stevenson (19.68) 
in the map-area to the south. 

The Juet Lake strata are composed primarily 
of medium-grey slate and siltstone and a dark green, 
medium grey-green to grey, fine-grained volcrnno­
genic sedimentary rock. Small amounts of medium 
grey-green, fine- to medium-grained schist, and a 
dark grey-green well-laminated amphibolite occur 
at the northern end of the unit. A few barren, white 
quartz veins, up to 6 inches thick, occur in the 
slate near Juet Lake, Elsewhere, small pegma­
tites containing muscovite, biotite and tourmaline 
cut the schist. 

In the Lac Rouxel region the main rock type is 
a fine- grained, dark green, laminated amphibolite, 
some of which is probably of tuffaceous origin. 
These layered rocks are intruded by a white to grey, 
medium-grained, biotite granodiorite. Associated 
with this amphibolite are smaller amounts of buff 
biotite schist and grey-green intermediat e volcanic 
rocks. 

Farther east, south of Grunerite Lake, dark 
green, fine-grained amphibolite commonly forms 
northeasterly trending bands in the granitic rocks. 
These may be of volcanic origin, Tiny remnants of 
metasedimentary rocks occur scattered through­
out the granitic gne iss es . In general both the 
amphibolite and metasedimentary rocks are too 
small to show on the pr esent scale of mapping. 
The hills north of Wakeham Bay are capped in 
several places by b.iotit e -quartz -fe ldspar para­
gneiss, locally containing garnet and amphibole. 
The same ro cks also occur mor e rarely on some 
islands and in some valleys. Whether these 
gneisses are elements of the Archean or meta­
morphosed remnants of Cape Smith belt rocks is 
not known. 

Gabbro (Agb) 

Gabbro forms sizeable plutons at two localities, 
one south of the Povungnituk River and the other 15 
miles south of Grunerite Lake, The former con­
sists of a massive, equigranular, mottled grey, 
coarse-grained gabbro, whereas the latter is 
medium-grained, dark grey-green equigranular 
rock that contains biotite as well as plagioclase and 

clinopyroxene. The relationship of the Povungnituk 
River pluton to the enclos ing gneis ses is unknown, 
but as the gabbro is extensively metamorphosed it 
is probably predeformation, The other pluton is 
fresh, locally displays a diabasic texture and is 
probably post-tectonic, It may be a sub-horizontal 
diabase dyke and part of the same intrusion as the 
numerous diabase dykes (Adb) in that part of the 
map-area, 

PROTEROZOIC (Aphebian) 

Diabas e dykes (Adb) 

The Archean rocks are intruded by numerous 
diabase dykes which are particularly common in 
the area south of Wakeham Bay. These dykes are 
divisible into two units; thos e that are confined to 
the Archean rocks (Adb) and those that intrude the 
Proterozoic rocks of the Cape Smith belt (Hdb). 
The former (Adb) are much more abundant than the 
latter, and in several plac es the rocks of the Cape 
Smith fold belt can be seen lying unconformably on 
these old dykes. These older dykes chiefly show 
two main trends, northwesterly and northeast, but 
other less common directions are also represented. 
These dykes (Adb) are dark-green to black, apha­
nitic to coarse grained and typically weath er to a 
rusty brow.n. Where exposures are good, chill 
contacts are eas ily located . K-Ar age determina­
tions on six similar diabases in the area to the 
south (Stevenson,1968 ) showed an average age of 
2149, suggesting an Aphebian age. This figure is 
probably a minimum age and it is possible that 
these dykes are early Aphebian. 

Cape Smith fold belt 

The Cape Smith fold belt extends across the 
map-ar.ea from the southwestern quarter north­
easterly and easterly to the Wakeham Bay area. 
At its widest, in the central part of the map-area, 
it is 50 miles wide, but toward the extremities it 
is only 20 to 30 miles wide. 

In the eastern part of the map-area several 
outliers of predominantly sedimentary rocks 
forming part of the Cape Smith belt are present. 
The most southerly of these is about 30 miles 
north of the most northerly exposures of rocks 
forming part of the Kaniapiskau Supergroup 
(Stevenson, 1968), Stevenson's description of these 
strata shows them to be identi cal with the rocks 
present in the outliers and eastern extremiti es of 
the Cape Smith belt. There is little doubt that the 
rocks comprising the Cape Smith belt are correl a­
tive with the Kaniapiskau Supergroup, as suggested 
by Dimroth et al. (1970) and Bergeron (19 57). 

The rocks comprising the Cape Smith fold 
belt have been divided by Bergeron (1959) into two 
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groups based on unconformable relationships. 
According to Bergeron, the lower of the two groups, 
the Povungnituk, lies unconformably on the Archean 
granitic t e rrain to the south, whereas the upper 
group, the Chukotat, lies unc onformably on the 
Povungnituk Group. The existenc e of an unconform­
ity between the Proteroz o ic ro c ks and the Arche an 
is clear. It is exposed in s everal places where 
sedimentary rocks, chiefly sandstone, phyllite, 
iron-format ion and slate lie dir ectly on the Archean 
surface. In some plac e s, howeve r, volcanic rocks 
form the basal member of the Prote rozoic seque n ce 
and in the westernmost part, west of Juet Lake , a 
gabbro intrusive has apparently bee n emplaced along 
part of the contact, although drift cover in the ar ea 
is extensive and sedime ntary rocks may occur 
b etween the gabbro and the Ar c hean. 

The pr e sent survey fail e d, however, to c onfirm 
the existe nce of an unconformity within the rocks of 
the Cape Smith belt, that is b etween the Povungnituk 
and Chukotat Groups. Bergeron (1957) reported the 
presen ce of a terrestial congl omerate at the bas e of 
the Chukotat Group on a cliff face about 400 fe et 
a bove th e l eve l of Rivier e Chukotat in the Bilson 
Lake map -area. A re-exami.rap-tion of this locality 
shows this conglomerate to be/'-interglacial or post ­
glacial or i gin, and to contain fragments of twigs, 
probably from shrubs, in an i ron-oxide matrix. 
Boulders and cobbles in the cong lomerate consist 
of both Archean and Proterozoi c ro cks . All the 
Proterozoic strata in this area dip northward at 
about 70 degrees and no evidence of an unconform­
ity with in the sequence is indi cated , 

Bergeron (1959) shows unc onformitie s in many 
places on the Povungnituk Mountains area map ­
sh eet. One of thes e unconformities was based on 
the supposed basal conglome rate or br eccia east of 
Chukotat Lake. This area was examined carefull y 
and it was concluded that the b reccia the r e, which 
consists of angular to subangular f ragrn:ents up t o 
O. 5 m but chiefly l ess than 7 . 5 cm long of basic 
vo l can i c rocks, rarer silicic volcanics, some of 
whic h are ves i c ular, and do lomite , is of explosion 
origin and i s not basal. A crude layering is appar­
ent in some p lace s , parallel to the regional trend 
and nowhere is ther e ev idence of discor dance . An 
unusual feature of part of t his br ecc ia is the pres -
ence of biotite phenocrysts up to 3 cm in diameter 
scattered through the matrix. 

Bergeron (19 59 ) s h ows discordance between 
layered rocks and metagabbro at Lac Beauparlant 
but investigation of this contact showed a complete 
parall elism of structures and no e vidence for an 
unconformity. Similarly, oth er localities examined 
showed no indication of an unconfo rmity . 

The validity of Bergeron' s thesis r egarding th e 
existence of two distinct groups has also bee n 
quest ioned by Stam (196 1) wh o mapped a small p art 
of the Cape Smith belt to the south of the present 
map-ar ea, 

As there are no distinctive mappable rock units 
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in e ither the Povungnituk or the Chukotat Groups, 
and no unconformity b etween them, it is recom­
m e nd e d that the division of the Cape Smith belt 
rocks be dispensed w ith and the use of the g r oup 
names b e discontinued. For the pr e sent report no 
n ew name s will b e introduced and the rocks will b e 
r eferr e d to informally as the Cape Smith b e lt ro cks. 

S edime ntary Rocks (As) 

S edimentary ro cks occurring in the Cape 
Smith belt consist of a diverse group of lithologi e s. 
They can be div ided roughly into two g roups, those 
that occur intercalated w ith the volcanic rocks a nd 
those that in general form the basal or n ear bas a l 
units of the b e lt. The former consist chi e fl y of 
black, c arbonac eous slates, but also inc lude some 
dolomite, mudstone , siltstone, fine-grained vol­
c ano genic sediments and very rare chert. These 
rocks in general form thin interflow beds of little 
lateral continuity and are, for the most part, too 
small to show at the pr esent map-scale, However, 
along Riviere Chukotat east of Carye Lake 
s trongly cleaved carbonaceous slate , with small 
amounts of ferruginous siltstone and mudstone, is 
of sufficient dime nsions t o map. This s late, whi ch 
is typical of these s edimenta ry rocks, is po o r t o 
well bedded, w ith beds O. 5 to 2, 5 cm thick, dark 
gr ey to black, locally pyritiferous and grades into 
siltstone and mudstone. A dirty chert forms a 3 m 
bed at one point . Dolomite is typically orange ­
brown weathering and occurs in thin discontinuous 
beds . Siltstones and mudstones are v ari ou s s hades 
of grey or grey-green and are mod e rate ly well 
bedded. Volcanogenic s ediments consist of fine­
grained, g r ey-green mafic volcanic detritus that 
commonl y shows thin but poorly define d bedding. 

The sedimentary rocks near the base of the 
Cape Smith belt consist of d olomite , argillite , 
siltstone, greywacke sandstone , micaceous schists, 
phyllite and small amounts of iron - formation, con­
gl omerate and ch e rt. These lithologies vary in 
proportion from place to place both along strike 
and across it. The fine-grained detrital rocks are 
the commonest and a ls o most persistent in linear 
ext e nt. In part, the s e have b een metamorphosed 
to fin e-grained micaceous schists, esp ecially in 
th e e asternmost part of the map-area. Ch aracter­
istically, t hes e rocks are we ll bedded, with beds 
ranging from a few mm to 2 cm thick, var ious 
shades of grey, less commonly gr ey-green, and 
primarily cleaved or schistose. In the Joy Bay­
Whitl ey Bay ar ea garnet-chlor ite schists, with 
garnets up to 3 cm in diameter are present in 
several places. 

Medium- grained detrital ro cks consisting of 
greywacke and sandstone, the latter in part meta­
morphosed to qua r tzite, are distributed e r r atic­
ally close to the Archean contact in the central 
part of the Cape Smith be lt. Greywacke and some 
s andston e are fairly abundant in the v icinity of 



Lac Beauparlant. In a few places, quartzite forms 
mappable units which are described under the head­
ing Quartzite (Aqz). Greywacke is typically grey, 
shows good graded bedding with beds up to 0. 6 m 
thick that locally display sole ma.rkings. Sandstone 
is light grey, well bedded to mas.sive and contains 
small amounts of metamorphic carbonate, mus­
covite, biotite and amphibole, 

Conglomerate is a rare constituent and chiefly 
occurs at the base of the Proterozoic rocks in the 
fo·rm of scattered quartz pebbles and small cobbles 
lying, cemented, on the Archean rocks. Six kms 
west of the northernmost tip of Lac Allemand well­
rounded boulders of quartzite, dolomite and biotite­
quartz-feldspar gneiss up to 0. 5 m long, but mainly 
less than 3 cm, in a sandy matrix are intercalated 
with thin gr.eenstone bands. About 7 m of conglom­
erate is exposed there. This locality is well above 
the base of the Cape Smith belt. 

Thin beds of iron-formation occur commonly 
near the Archean contact in the eastern third of the 
area and also along portions of the north boundary 
of the belt. It is also present in the outliers in the 
Joy Bay - Whitley Bay area, The iron-formation is 
characterized by the presence of grunerite with 
minor amounts of calcite, stilpnomelane, magnetite 
and quartz (Hashimoto, 1968). 

More detailed descriptions of some of the main 
rock types are given below: 

Quartzite (Aqz) 

Quartzite is a relatively rare constituent of the 
Cape Smith belt rocks only rarely forming mappable 
units . The most prominent quartzite outcrop is 
just south of the Povungnituk River, 11 kms south­
west of Lac Beauparlant, where a hill 100 m high 
is composed entirely of a blue-grey, poorly bedded 
quartzite, Good cross-bedded laminae are dis­
cernible in two places and on the south side an 
interbedded, medium grey slate is present, pro­
viding structural data. Quartzite north of Lac 
Rinfret is light grey to white, well bedded to 
massive, medium grained, and on the flanks of 
the hill, interlayered with grey slates. Thinner 
quartzite bands, west-northwest of Lac Yerochant 
are light grey to white and moderately well bedded, 
Outcrop is discontinuous and these bands may be 
much smaller than shown, Small amounts of 
quartzite occur in map-unit As, particularly in the 
Lac Beauparlant district. 

Dolomite (Adm) 

Dolomite occurs in many places in the Cape 
Smith belt but is particularly common toward the 
base where it is interlayered with other sedimen­

tary rocks (As). Thin beds of dolomite, commonly 
associated with dark grey to black shale or slate, 
occur within the mafic volcanic sequence, These 
rocks are primarily present in valleys between the 
erosion resistant volcanic rocks so that some are 
only exposed during late summer when snow in the 

valleys has melted. Undoubtedly many more 
dolomite occurrences are present than are shown 
on the accompanying map. 

Thickness of dolomite horizons is variable, 
ranging from about a metre to a few hundred metres 
in the case of the prominent dolomite band south­
west of Lac Beauparlant. Typically dolomite 
horizons do not display any great persistence along 
strike, Dolomite is white to grey, fine to medium­
grained and characterized by a yellowish orange to 
light brown weathered surface, Bedding is well 
defined to obscure and in places marked by thin 
ar gillaceous laminae. 

Volcanic Rocks 

Mafic Volcanic Rocks (Av) 

The major part of the Cape Smith belt is 
underlain by light to dark grey-green to dark green, 
chiefly aphanitic, mafic volcanic rocks. Whereas 
by far the largest portion of them are basaltic in 
composition, some are andesite and a few rare 
members are dacites, Many of these rocks can 
only suitably be described in the field as green­
stones, because of their aphanitic texture and low 
grade, possibly deuteric, metamorphism. 
Although a massive rock is characteristic, a weak 
schistosity is present in many places. Most of 
these rocks are aphanitic, but some are fine 
grained and a few medium grained. The latter, 
which are indistinguishable from some of the 
gabbros (Agb), are characteristic of the inner 
parts of some of the thicker flows. Of all the 
structures pillows are the most prominent and 
widespread. Pillows are particularly well dis­
played in the western part of the belt where hun­
dreds of metres of well-developed pillows are ex­
posed between Riviere Chukotat and Lanyan Lake. 
Other structures include flow breccias, vesicles, 
and rare spherulites. Flows range in thickness 
from a metre or two to about 100 m. A few tuffs 
are present locally but form only a very minor 
part of this volcanic unit. 

A zone of explosion type breccias is present 
discontinuously between Chukotat and Esker Lakes. 
The characteristics of the breccia near Chukotat 
Lake has been described above and its description 
is in general applicable to the zone as a whole, 
except that nowhere else, as far as is known, are 
there biotite phenocrysts present in the matrix. 
The areal extent and outline of these breccias is 
probably irregular, but detailed mapping is 
necessary to establish precisely their extent and 
form. 

Rhyolite (Ari) 

Rhyolite outcrops in the central part of the 
map-area chiefly south and north - northeast of 

Nuvilik Lakes. In general, it occurs as thin bands 
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within the mafic volcanic rocks ranging from O. 5 m 
to about 100 m thick, The large area of rhyolite 
shown west of Lac Watts embraces a much thicker 
and more extensive horizon of rhyolite than en­
countered elsewhere, In general, bands are short 
or of irregular shape within the mafic rocks. 
Within the rhyolite unit there are a few mafic sills 
and dykes of intermediate to basic composition, 
probably related to the mafic volcanic rocks, 

The rhyolite is white or light grey to black, 
and in part shows discrete feldspar phenocrysts. 
Locally it is a rhyolite breccia with fragments of 
rhyolite up to 5 ems long. Elsewhere excellent 
but discontinuous banding is present, The rhyolite 
in the Lac Watts area has all been metamorphosed 
and has a sugary texture rather than the very fine 
grained aphanitic texture of the rhyolite in the 
greenschist metamorphic facies zone present in the 
Nuvilik Lakes area, A breccia is also recognizable 
locally in the Lac Watts occurrences, 

Besides the rhyolite shown on the accompanying 
map smaller areas of rhyolite and rhyodacite occur 
sporadically in the central part of the map-area in 
areas; these are shown as AV. 

Mafic Intrusive Rocks 

The layered rocks of the Cape Smith belt have 
been intruded by mafic rocks, chiefly as sills, but 
also locally crosscutting at low angles, These 
intrusive rocks are predominantly gabbros with 
somewhat lesser amounts of ultrabasic rocks and 
only rare pyroxenite. Whereas many sills consist 
of either gabbro or ultrabasic rocks, others show 
a gradation from gabbro through pyroxenite to 
peridotite. As previously reported by Beall (1959) 
many contacts between gabbroic and volcanic rocks 
are gradational. Some gabbros mapped by Beall 
as sills are probably massive flow rocks that have 
cooled slowly enough to acquire textures similar 
to the intrusive rocks. Others, however, show 
narrow fine-grained borders with the host rocks and 
are clearly intrusives, 

Gabbro (Agb) 

The gabbros are chiefly light grey-green 
medium-grained sub-ophitic to hypidiomorphic 
massive rocks, Locally fine-grained or more 
rarely coarse-grained varieties occur, the latter 
mainly in the more highly metamorphosed rocks. 
Whereas clinopyroxene is abundant in the gabbros 
in the southern part of the Cape Smith belt, horn­
blende is characteristic to the north in the amphib­
olite facies, Plagioclase content ranges from 
about 30 to 60 per cent. 

Pyroxenite IApx) 

Pyroxenite consists of a fine- to medium­
grained, equigranular, bright green, massive rock. 
Plagioclase content is variable but rarely exceeds 
5 per cent. Gradations exist with neighbouring 
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gabbro and peridotite. Only rarely does pyroxen­
ite occur without associated gabbro or ultrabasics 
and this is chiefly in the northern part. 

Peridotite and Serpentinite 

Peridotite and serpentinite are commonly 
associated with gabbroic intrusions, but also occur 
alone, Peridotite is dark green, reddish brown 
weathering, massive rock that commonly forms 
prominent linear hills. Grain size is variable, 
but fine- to medium-grained rocks are by far the 
commonest. Serpentinites in contrast with the 
peridotites, are light grey or yellowish orange 
weathering. Most of the serpentinites occur in the 
amphibolite metamorphic zone, but a few small 
plutons are present in the greenschist zone. These 
rocks are fine grained, dark to yellowish green, 
massive to schistose. 

Gneissic and Granitoid Areas 
(mainly north of Cape Smith fold belt 

Metamorphic Rocks 

Amphibolite, Hornblende Gneiss (Aab) 

Amphibolite and hornblende gneiss occupy an 
extensive area in the northern part of the Cape 
Smith belt. Smaller areas occur scattered through­
out the Proterozoic gneissic terrain and on the 
east end of the belt. 

Amphibolite is chiefly a greyish green to 
dark green, fine- to medium-grained, massive to 
thinly laminated rock, Although composed almost 
entirely of plagioclase and hornblende locally actin­
olite is dominant, and garnet occurs in some places 
particularly within the gneissic terrain. Locally, 
chlorite is developed in the amphibolite, chiefly in 
zones of shearing. This is common to the north­
east of Lac Chasse. 

In the vicini.ty of Lac Vanasse and to the north­
east, a hornblende gneiss consisting of medium-
to coarse-grained plagioclase and hornblende, 
commonly containing biotite, is the dominant rock 
type. This rock is well foliated, partly layered 
and in places displays prominent radiating horn­
blende clusters. Within the area of hornblende 
gneiss, notably north of Lac Belleau, local zones 
of hornblende, in part coarse grained, are ~resent. 

The boundary shown between the basic vol­
canic rocks Av and amphibolites Aab, is subject to 
revision as small areas of greenstones are present 
in the area shown as Aab and similarly some am­
phibolitic rocks occur in the area shown as Av. 

The vast majority of the rocks in the area 
shown as Aab are derivatives of mafic volcanic 
rocks as volcanic structures are present in a few 
places, For example, 17 kms west of Lac Watts 
a well-banded rock of obvious tuffaceous origin is 
present and e ls ewhere scattered occurrences of 



relict pillows and flow breccias exist. Some of the 
hornblende gneiss may be derived from intrusive 
rocks of dioritic composition, and others from sedi­
mentary strata. The latter are prevalent in the 
Lanyan Lake and Bilson Lake areas, but occur 
elsewhere sporadically. Those hornblende gneisses 
of possible intrusive origin are nearly massive and 
display an idiomorphic texture, 

Paragneiss (Apg) 

Rocks mapped as paragneiss are chiefly well ­
foliated biotite-quartz - feldspar gneisses of various 
shades of grey. In part they are layer e d and range 
in grain size from fine to coarse. Feldspars are 
locally porphyritic, but in general, texture is equi­
granular, Whereas biotite is the commonest mafic 
mineral, hornblende occurs in many places with it, 
or less commonly, alone. Garnet, up to 1 cm, is 
present sporadically. Sillimanite is confined to 
more schistose parts of the paragneiss and its 
presence is therefore limited. Cordierite was 
positively identified at only one locality, 35 kms 
southeast of Erik Cove, but may be more common 
than field identification would indicate. 

In the northwestern part of the area bordering 
Hudson Strait and on Digges Island local rusty 
graphite-bearing paragneiss occurs rarely. In the 
same general area even rarer crystalline lime­
stone is present. 

In many places small amphibolite bands occur 
within this map-unit and granitic gneiss also form's 
a significant part in some places. Other para­
gneis s occurrences are hosts for barren irregular 
pegmatite dykes up to 10 m thick, 

Granulite (Agl) 

Granulite, which is most common in the north ­
east portion of the map-area, is characterized 
primarily by a rusty weathered surface that is 
readily recognizable from the air. This rock is 
medium to coarse grained, equigranular for the 
most part and commonly well banded or foliated 
although locally massive, Hypersthene occurs 
sporadically, but a diligent search reveals its pres -
ence in most outcrops and in a few it is abundant, 
and in part coarse gra.ined. Biotite and/ or horn­
blende are present in most places and garnet occurs 
in many parts of the g.ranulite terrain. 

Thin bandA of granitic rocks are present 
throughout the area shown as granulite and these 
typically are pink, fine to medium-grained, and 
either devoid of, or contain only small amounts of, 
mafic minerals. Also pres.ent are areas of fine -
to medium-grained amphibolite or hornblende 
gneiss, some of which contains garnet. 

Granitic Gneiss (Agg) 

Proterozoic granitic gneisses to the north of 
the Cape Smith belt are generally similar in appear­
ance to many of those in the Archean to the south. 

They display better layering in some places, 
however, particularly close to the Cape Smith 
belt, These rocks rang·e in composition from 
quartz diorite to granite, with the majority being 
granodioritic. Whereas most rocks are medium 
grained, coarse- and fine-grained varieties occur 
locally. They range from grey to pink, contain 
biotite and rarely hornblende, and are in general 
equigranular. Locally, augen type gneisses occur 
and in some places migmatite is common over 
short . distances. Incl us ions of meta sedimentary 
rocks and amphibolite are also present in parts of 
the area, especially near mappable units of these 
rock types. 

Intrusive Rocks 

Granodiorite, diorite, granite (Agd, dr, gr) 

Several small areas, both within and north of 
the Cape Smith belt, are underlain by dominantly 
massive granitic rocks. These range in composi­
tion from quartz diorite to granite. Most of th ese 
rocks are medium grained, but some of the 
smaller plutons intruding amphibolites of the Cape 
Smith belt are coarse grained to pegmatitic. 
Whereas most of these rocks are massive, equi­
granular and grey to pale pink, in part they are 
foliated, particularly near the margins of some 
plutons, and pink to dark pink. Either biotite or 
hornblende are common in almost all of these 
plutons and in many both are present. Locally, 
chlorite is present and a few grains of epidote 
occur in some parts. 

Good intrusive relationships with rocks of the 
Cape Smith belt are present in some places, no­
tably north of Nuvilik Lakes, but elsewhere the 
granitic rocks adjacent to the layered rocks are 
foliate and concordant with them. However, it is 
probable that these rocks all post-date the Cape 
Smith belt strata. 

PROTEROZOIC (Hadrynian) 

Diabase 

Diabase dykes (Hdb) cutting the Proterozoic 
rocks of the Cape Smith belt are lithologically 
similar to the older diabase Adb. In general, these 
younger dykes trend northwest to west-northwest. 
'I\vo of these dykes have been dated using K-Ar 
method (Fahrig,1967, 1968) and their ages 507±85 
and 534±74, plus their orientation, suggest that 
these diabases form part of a major swarm, the 
Franklin dykes, that occur throughout much of 
northern Canada. 
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STRUCTURAL, METAMORPHIC AND 
ECONOMIC GEOLOGY 

Structur e 

The present maps and report has been pre ­
pared without analyzing the structure so that only 
a f ew r emarks with r egard to r egional structural 
e lements follow. 

In the Archean foliation tr ends are predomin­
antly n orthe rly although locally, such as in the 
western extr emity of the m ap-ar ea, northwe st 
tr e nds exist. Simila rly, a northeast direction is 
conspicu ous south of Grunerite Lake and an east 
tr e nd north of Wakeham Bay. The se trends con­
trast sharply, in m o st place s, with thos e of the 
Cape Smith belt rocks that li e un conformably above 
them, No well-defined folds or major faults wer e 
r ecognize d in the Arche an ro cks, 

Within the Cape Smith b elt two major fold 
directions occur, one, the earliest is generally 
paralle l with the Archean -Prot e ro zo i c unconform­
ity on the south and a second, younger series of 
folds trending northwest (B e all, 1960), The former 
include s isoclinal folds, comm only overturne d to 
the south (Beall, 1960) although in some plac e s they 
are also overturned to the north. P lunge s of these 
east-west folds are generally low angles to either 
east or we st and in part horizontal. The latte r are 
open folds and particularly w e ll de fined in the Lac 
M e quillon area. Thes e n o rthwe st-tr ending folds 
show plunge s to the northwe s.t of about 45 degre e s as 

opposed to the low plunge s of the east-west folds . 
Faulting in the map-area is d omina ted by a 

major strike fault syste m that extends from south 
of Lanyan Lake eastward to south of Asbestos Hill, 
A fault-line scarp marks the l ocus of this br e ak for 
much of its extent. Othe r parallel faults are 
present but are less conspi cu ous because of the 
abs e n ce of topographic express ion, It may be that 
the s e latte r faults are n ot as continuous nor as 
structurally disruptive as the most prominent one. 
The s e strike faults have b een r efe rr e d to as thrust 
faults by Bergeron (1959) and Stam (1961) even 
though d ips in the schists borde ring the scarp are 
b etween 70 and 80 degreeG n orth. Sta m (1961) 
us ed this and other faults to account for what h e 
conside r ed a repetition of strata at the southwe st 
end of the b e lt a few mil e s south of the pr esent 
map-area. 

Northwe st of Lac Watts a s outh - dipping fault, 
with dips b e tween 35 and 50 degrees, marks the 
contac t b etween rocks of the Cap e Smith belt and 
granitic gneisses to the north.. Foliation in both 
rock units is parallel with the fault plane in many 
place s, 

Loc ally a few cross-faults, younger than the 
strike faults are pr e sent. Gelinas (1960) show s an 
oblique fault northeast of Lac Watts but in general 
this type of fault is rare . 
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Metamorphism 

All the ro cks, except for diabase dykes , show 
some effects of m e tamo rphism, The Archean 
rocks are chiefly in the almandine-amphibolite 
faci e s with very local and minor retrogre ssion to 
albite -epidote amphibolite subfacies. The Pro ­
t erozo ic rocks, however , span a much broader 
range of metamorphism ranging from lower green­
s chist facies to granulite faci e s rocks. The layer­
e d Proterozoic strata show an inc r e ase in m eta­
morphic grade, b oth to the north and to the e ast, 
North of the Archean-Proterozo ic unconformity, 
these rocks lie in the greenschist facies except in 
the e astern part of the map-area, where amphibol­
ite faci e s is pr e s e nt east of approximately 72° 30 1 W 
l ongitude , 

Northward the g r eens chist rocks pass into 
amphibolite facie s app roxima t e ly along a line from 
just south of Ba ie Kovik to the south end of Lac 
Watts a nd to wards La c L e t e ndre . The precise 
location of this metamorphic b oundary w ill r equir e 
ext ensive r ock laboratory examination. North of 
this line amphibolite facies rocks continue to the 
coas t of Hudson Strait, except for a few local 
areas of granulite southe ast of Ivujivik and a large 
ar ea east and north of D ou glas Harbour. A small 
area of g ranulite i s also pr esent at Cape Hop e s 
Advance so that the major area of granulite lies in 
the northeast. It may b e that the Cape Hopes 
Advance granulite is continuous with that at Dougl as 
Harb our, formin g a s emi c ir cular shaped body of 
granulit e c hiefly covered by the s ea . 

E con omi c Considerations 

The Cape Smith b e lt was the scene of ext en­
siv e exploration, chiefl y f or nickel, in the late 
19 50' s. Since that time, exp l o ration has been at a 
slower pace and has b een con centrated on and in 
the vicinity of the properties of New Qu ebec 
Ra glan Mines Limite d a nd Asbestos Corporation 
Limite d. The l atter company has a produ c in g 
as b estos mine at Asbestos Hill. 

The exploration for nick e l h as been concen­
trat e d along contacts b e t ween ultra basic rocks 
(Aub) a nd slates or oth er s edime ntary r ocks of the 
Cape Smith b e lt with certa in success. New Queb ec 
Raglan Mines Lim it ed h as outline d a total of 
16, 050, 000 tons of o r e averag ing 2. 58 % Ni and 
0. 71 % Cu at s everal locat ions , but chie fly at the 
Donaldson Mine and the Katiniq deposit (Cana di a n 
Mines Handbook 1973). Extensive surfac e a nd 
und erground faciliti es w e r e establishe d at the 
Donaldson prop e rty prior to closure in the a utumn 
of 1971 du e to adverse econ omi c conditions. 

An additional 10, 0 50, 000 tons averaging 
1. 5 5% Ni and 0. 7 8% Cu i s n ot include d in the 
r ese r ve s due to m etallu rgi cal factors. Numerous 
o the r nicke l occurrences have b een r e ported in 



the same general part of the Cape Smith belt and an 
annotated bibliography and map of these occurrences, 
and those of other metals, has be.en prepared by 
Dugas (1971). 

The Asb estos Hill Mine, of Asbestos 
Corporation, was scheduled to produce 300 , 000 tons 
of asbestos fibre concentrate per year, which is to 
be shipped overseas during the summer months 
from D eception Bay. At pr:esent this mine is an 
open-pit operation, but future underground work is 
anticipated. 

The present survey did not reveal any major 
sulphide occurrences. Of signifi cance, however, 
is the presence of r hyolite breccias that are com­
monly associated with exhal ative types of sulphide 
deposits. The areas in which these silicic rocks 
occur are worthy of the prospectors attention. 
Similarly, extensive zones of carbonatization of the 
basic volcanic rocks to the north and west of 
Nu vilik Lakes suggest this part of the map-area 
merits examination. Within this zone of carbon­
atization a gos san, about 50 m thick and 10 m 
long, carrying pyrrhotite and pyrite with small 
amounts of chalcopyrite is present 14 kms north­
west of Lac Spartan, In the same area an irreg­
ular quartz mass is heavily mineralized with pyrite. 
Other mineralized rocks may also be present in 
these carbonatized zones . 

A third area deserving investigation is the zone 
of major volcanic breccias which extends from 
Chukotat Lake east- no rtheast to just south of Esker 
Lake. Although this survey did not locate .any 
mineralization in this area, the _geological environ­
ment is of sufficient litholo gical variety, including 
chert and carbonate as well as the breccia, to 
warrant careful search. 
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