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INTRODUCTION 

General Statement 

The recent development of rich iron ore deposits in 

the heart of the Labrador-Ungava peninsula, with the sub­

sequent construction of a 3SO mi. railway oonnecting the 

deposits to the st. Lawrence River, hae opened the door to 

the exploration of a vast region rich in indications of 

iron and base metal mineralization. Systematio exploration 

of this hitherto inaccessible territory has revealed that 

potentially economie concentrations of iron, copper and 

nickel lie within the •Labrador Trough•, a belt of anoient, 

more or lees deformed sediments, which stretphes at least 

five hundred miles from Menihek Lake in the south, north­

westward to Payne Bay. (See fig.l) 

At the time of writing, most, if not all, of the we11.:. 

exposed iron ore deposits have been discovered, and pros­

peoting aotivity in this field is declining. 

1. 

On the otber band, the search for copper-nickel sulphide 

deposits is at its peak, with prospecting confined to the 

part of the 1 Trough1 which lies to the southwest of Uhgava 

Bay. 

During the intensive prospeeting of this area, a rew 

deposits have been found which differ markedly from the 

typical occurrences of copper-nickel sulphides which sparked 

the original eearèh. The discovery of each variant deposit 

gives rise to hopes that a new metal province has been 



located. For this reason, each new occurrence is subjected 

to detailed geologie study. One auch variant deposit is 

the St. Pierre Prospect, the subject of this thesis. The 

description which follows is believed by the writer to be 

the first detailed report on a highgrade lead~zinc-copper­

precious metals sulphide deposit in the Ungava region. 

Althougb present information indicates that the deposit is 

not of economie aize, the material presented in this paper 

may be significant in the search for, and development of, 

possible similar deposits elsewhere in the area. 

The st. Pierre Prospect comprises twenty-five mining 

claims which constitute a portion of the holdings of 

Holannah Mines Ltd. in northeastern Ungava. A small body 

of massive sulphides exposed at surface was round to contain 

significant amounts of copper, lead, zinc, gold and silver. 

On the basie of this, an exploration program, consisting 

of geologie mapping, sampling, geophysical surveys and 

diamond drilling, was carried out during the summer of 1955. 

The writer conducted the geologie mapping and sampling. 

This thesis presents the result of the field study and 

laboratory investigations carried out at McGill University. 

Location and Access 

The 25 mining claims of the St. Pierre Prospect were 

staked along a centre 11ne which has the azimuth of 120°. 

Twelve claims lie to the northeast and thirteen to the 

southwest of the line, giving a crudely rectangular area 

2. 
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approximately three miles by one mile in aize. 

The southeast end of the centreline of staking is 

approximately forty-six miles west-northwest of the town of 

Fort Chimo on the estuary of the Koksoak River, near the 

south end of Ungava Bay. (See fig.l) 

In winter and summer, the only practical means of access 

to the area is by the use of ski- or float-equipped aircraft, 

which can land on Goose, Ptarmigan or St. Pierre lakes, wind 

permitt1ng. The area is inaccessible during the periode of 

•treeze-up• (mid-October to mid-November), and 1 break~up 1 

(mid-May to mid-June), when unfavourable ice conditions 

proh1b1t the landing of a1rcraft. 

A landing strip near Fort Chimo provides a base for the 

delivery of heavy equipment. 

Vessels of lesa than 31 000 tons burden can dock at 

Fort Chimo during the navigation season (mid-July to mid­

October). 

The construction of any road or railway from the v1ci­

n1ty of the St. Pierre Prospect to t1de water would be an 

expansive project, as the route would of necese1ty eut 

aorose the trend of the geologie structures, whioh govern 

the regional topography. Numerous rock ridges and lake­

filled valleys would have to he orossed during any suoh 

construction. 

History of Discovery and Development 

Dur1ng the 1953 field season, Holannah Mines Ltd. began 

a large-soale program of mineral exploration in the northern 
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portion of the Labrador Trough. Prospecting was concentrated 

in a region seme sixty miles west of Fort Chimo, where numa­

rous rusty outcrops had attracted the attention of company 

geologists. By the middle of the 1954 season, most of the 

promising ground had been staked, and prospectors began to 

move farther afield. On one such investigation, the pros­

pectors1 st. pierre and Alexandre, discovered a small rusty 

patch on the aide of a rock hump overlooking the northwest 

end of the lake later named atter st. Pierre. Close exami­

nation revealed the presence ot a small body of massive 

base metal sulphides. On the etrength of this, 5 claims 

were staked to cover the showing and any possible extensions 

along the str1ke. 

In the following winter, after assays had revealed the 

presence of 1nteresting values of gold and silver as well 

as of base metals, an additional twenty mining claims were 

staked, extending the original holdings both along and 

across strike. 

During June and July, 1955, the writer and his assis­

tant mapped geologically the st. Pierre claim group at one 

inch to one thousand reet. An effort was made to examine 

each outcrop in the area, and to this end1 closely spaced 

traverses were run both along and across the regional struc­

tural trend. Outcrops were located in the field. on a one 

inch-to-one thousand reet vertical aerial photograph. From 

this, they were later transferred to a base map traced from 

the same photograph. As the amount of outcrop 1s approx1-



mately thirty percent, a great deal of structural and 

stratigraphie information was obtained from the mapping. 

The sulphide showing at the northwest end of st.Pierre 

Lake was mapped at one inch to.one hundred feet. outcrops 

were located by tying-in to an ac·curately established base­

lina. Unfortunately, the portion of the area in which the 

showing lies has relatively little outcrop, and a certain 

amount of error must be expected in structural interpreta­

tions made by interpolation between widespread rock exposures. 

At the time of the geologie mapping, a survey of the 

magnetic and electromagnetic properties of the area was in 

prog~ess. The resulte of this work have been made available 

to the writer, and have been used in the interpretation of 

rock structures in parts of the area in which the thick 

overburden allows little exposure of bedrock. 

Late in August, 1955, a drilling program was started. 

Twenty boreholes, averaging one hundred and twenty-tive reet, 

were drilled. The writer examined the cores of the tiret 

seventeen drillholes. 

Representative samples of normal and altered rocks of 

the area, as well as a suite of specimens of sulphide-bearing 

rock, were taken. From this collection, twenty-five thin 

sections and twenty polished sections were studied. 

In accordance with the policy of Holannah Mines Lim1ted1 

the resulte of metals assays and the dimensions of bodies 

of economie minerale cannot be included in this paper. 

-~ 



Previous Geologie Work 

As far as the writer knows, nothing had been recorded 

concerning the geology of this part of Quebec prior to the 

preparation of this thesis. 

6. 

During the summers of 1953 and 1954, geologie parties 

of the Quebec Department of Mines mapped three areas centred 

some ten miles south of the st. Pierre Prospect (2; 3; 4). 

Note: Numbers in brackets following sentences refer to 
papers and texte listed in the bibliography at the 
end of this thesis. 

In 1955, Pierre de Montigny, a student at Laval Universi­

ty, wrote a baccalaureate thesis based on a study of ore 

minerale of the Soucy Lake Showing. This showing is eight 

miles west of the st. Pierre Prospect.(32) 
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SURFACE FEATURES AND CLIMATE 

'l'opography 

A low, rolling topography predominates in the area, 

and relief is of the order or fifty reet. The situation 

changes in the northwest corner of the claim group, where 

a series of ridges, underlain by resistant gabbro sille, 

risee one hundred and fifty feet above local lake level. 

The southern and eastern sections of the area are part of 

8. 

a broad1 shallow valley which slopes upward gently towards 

the southwest, and eventually culminates in a complex ridge 

of gabbro1o and ultramaric sille which lies approximately 

one mile outside the southwestern boundary of the claim 

group. The floor of the valley is corrugated by occasional 

low ridges marking narrow gabbro sille, and by low 11near 

mounds of undifferentiated morainal material. 

on the whole, the topography of the map area 1s a faith­

fu! reflection of the underlying geological structures, 

slightly modified by glacial deposits. The location of eaoh 

rock type can be determined by the shape and relief of its 

characteristic topographie expression. Gabbros and ultra­

matie sille produce persistent r1dges whose height varies 

directly as the thickness or the individual eill and inver­

sely as the distance between the sille and their Aegree or 

development of jointing. Theee ridges are traneversely 

segmented by low zonee caused by close cross jointing. 

The fissile ferruginoue slates and grey schiste can be 

traced by a seriee or topographie lowe, in which the majo-
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rity of the area•s lakes are found. Quartzites and indurated 

metasediments have an intermediate effect, and are marked by 

level, well-drained terrain. 

Readings taken, using an aircraft altimeter, show that 

the approximate elevation of the surface of st. Pierre Lake 

is soo• above sea level. 

Most of the twenty-five small lakes of the claim group 

are shallow and are fed by intermittant etreams. From the 

air, it can be seen that Ptarmigan, st. Pierre and Goose 

Lakes, which are aligned along the oentreline of the area, 

are the only lakes in which the depth of water exoeeds ten 

to twenty reet. In particular, st. Pierre Lake is seen to 

have a linear deep along its northeastern margin. The 

significanoe ot these observations in the interpretation ot 

the underlying rock structures will be discussed in later 

pages. 

There are no navigable streams in the area. The southern 

and southwestern portions of the area drain to the northweet, 

and the northeastern corner drains northward. 

Climate 

The St. Pierre area has a typical sub-arotic climate. 

The prevailing winds are from the north. Precipitation is 

lesa than 20• annually {1, p.594). The mean temperature 

from •breakup", in late June, to •rreeze-up•, in mid-Ootober, 

is approximately 45° Fahrenheit. 
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T1mber Resources 

Although the St. Pierre area lies north of the regional 

tree 11ne, a few protected valleys exist which may be consi­

dered as northerly project1ng f1ngers of the con1ferous 

forest zone. One such valley north of Ptarmigan Lake contains 

a stand of tamarack (Larix americana) and black spruce (Picea 

n1gra). These trees are of sufficient aize to supply camping 

and staking needs for a short period. 

The lese sheltered part of the area has rare clumps of 

stunted tamarack and spruce, which rise two to four reet 

above the ground vegetation of mosses and lichens. 



REGIONAL GEOLOGY 

Introduction 

The St. Pierre Prospect lies in the northeastern part 

of the geologie unit known as the "Labrador Trough1 • The 

rocks of the prospect can be understood beat in the light 

of their relationships to the surrounding formations. For 

this reason, the regional stratigraphy and structural 

geology will be discussed in some detail in the following 

pages. 

The Labrador Trough is a relatively narrow band of 

Late Precambrian rocks which extends from the headwaters 

11. 

of the Moisie River in eouthern Ungava, to the mouth of the 

Payne River on the west aide of Ungava Bay. The width of 

the 1 Trough" ranges from a few miles to s1xty miles (S,p.529). 

Workers in the area class the rocks as Proterozoic, and 

agree that the Trough formations occupy an ancient basin 

of sedimentation underlain by a complex of Archaean granite 

and gneiss (5, p.529; 1, p.2; 15, p.4,;). Actually there 

le, at present, no reliable basie for correlation of these 

rocks With formations classed as Proterozoic or Archaean 

in other areas. 

Stratigraphy 

The stratigraphie succession of the Labrador Trough 

ie remarkably uniform despite the great length of the basin 

and 1ts variation in width. 
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To the west of the "Trough1 lies the Basal or Ashuanip1 

Complex, a series of biotite, hornblende, garnet and granite 

gneieses, amphibolites and intrusive granites. This base­

ment is overlain unconformably by a number of sedimentary 

bede, comprising mainly quartzite, dolomite, iron formation, 

chert and slate, or their metamorphosed equivalents. 

Sheets of basic volcanic rocks occur locally inter­

calated with the sediments. Eastward across the Trough, 

the proportion of igneous to sedimentary rocks increases, 

and gabbroic to ultrabasic sille are common in the east 

central part of the basin. Along the eastern aide, sille 

and flows predominate. They are separated by narrow bands 

of slate, tuff, conglomerate and quartzite. 

From west to east, the gabbros fall into three cate­

gories: 

(a) 

(b) 
(c) 

Augite-labradorite gabbros, with scattered 
orthopyroxenes. 
Hornblende-andesine gabbros. 
serpentinized basic gabbros. 

The sille are remarkably concordant, and many can be 

traced for miles, remaining concordant with the sediments, 

even through complex folds. 

An individual sill may show textural variations sugges­

tive of an origin by multiple inJection (9). The same 

features have also been tttributed to differentiation in 

place, or to differentiai metasomatism (18). 

The association or these basic to ultrabasic sille with 

pillowed basaltic flow rocks, and their alignment with 



respect to the orogenie features of the Trough, euggest 

that these rocks are an ophiolitio series, i.e., submarine 

basic extrusives and oorresponding intrusives, oharaoteris­

tic of the earliest stages of orogenie activity (8). 

The eastern margin of the Trough has been insuffioiently 

studied to permit definite statements as to its stratigraphie 

relation to the surrounding granite-gneiss oomplex. It has 

been suggested that the metamorphosed rocks of the eastern 

part of the Trough grade through facies of increasing metamor­

ph1sm, into the gneisses of the east (19). An alternate 

possibility is that the granites and gneisses may have been 

brought into Juxtaposition with the Trough sediments through 

the medium of thrust faults of great displacement, and thus, 

these two series of rocks may have no close age relationship. 

Structural Geology 

The sedimentary bede of the western part of the Labrador 

Trough dip gently to the east, and are only slightly distur­

bed by folding and faulting. Eastward, however, the degree 

ot contortion increases steadily until, in the central part 

of the Trough, tight overturned folds, and thrust faults, 

are the oharacteristio structural features. The axial planes 

ot the folds dip to the east, as do the thrust tault planes. 

The folds commonly plunge at lees than twenty degrees, but 

looally, plunges may reach fifty degrees (15, p.l6). 

Auger (5, p.531) and Harrison (15, p.l6) suggest that 

the folds were formed at the same time as the thrust faults, 
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and that both types of structure are the result of a stress 

front coming from the east and northeast. 

Cross faults are common, and are usually of small dis­

placement. The main components of movement were horizontal, 

and dips are steep and to the northwest or southeast. Both 

right hand and left hand displacements are produced (15, p.16). 

Normal faults striking parallel to the major thrust 

faults of the region are present. These are thought to be 

gravity faults, caused by a release of pressure at the end 

of the period of thrust faulting (5, p.531 and 15, p.16). 

Regional Metamorphiam 

The degree of regional metamorphism variee greatly from 

place to place within the Labrador Trough. The relatively 

undisturbed sediments of the central western margin of the 

Trough have a relat1vely fresh aspect, with local development 

of minerale of the greenschist facies. 

To north, south and east, the grade of metamorphism 

increases. Harrison (15, p.t7) descr1bes the rocks one 

hundred miles south of Knob Lake as being products of a 

high grade of metamorphism. Auger mentions the appearance 

ot suoh minerale as aotibolite, cummingtonite, tremolite, 

garnet and specularite in the Trough formations north of 

the Larch River (5, p.531). 

A zone ot mica schiste and hornblende schiste separates 

the normal Trough sediments from the gneiss~granite complex 

to the east. Workers both north and south of the Koksoak 



River have expressed the opinion that these schiste have been 

derived from the Trough sediments by the processes of dynamo­

thermal metamorphiem (19, and 12, p.2). 

Effects of hydrothermel metasomatism are seen in the 

vicinity of the gabbroic sille of the east central and eastern 

parts of the Trough. The degree of wallrock alteration along 

the contacts of such sille is usually slight, but in several 

cases, a moderate degree of eilicification and replacement 

by sulphides is apparent both in the sille and in the sedi­

ments immediately adjacent to them. 

History of the Labrador Trough 

The stratigraphy and structuree of the rocks constituting 

the Labrador Trough are evidence of a history that may be 

explained by the following hypothetical sequence of events: 

(1) Depression by down-bowing ef a shallow elongate 

basin in the Archaean rocks of northeastern Ungava. (The pos­

sibility that the eastern aide of the Trough was depressed 

by rifting has also been suggested- 7). 

(11) Deposition of the basal membere of a sedimentary 

seriee. 

(11) Further deposition of sediments, accompan1ed by 

intermittent igneous activity, and interrupted by periode of 

emergence and erosion due to orogenie disturbances. 

(iv) Stress from the northeaet, producing folding and 

thrust faulting. 

(v) Relee.se of stress, normal faulting. 
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(vi) Uplift and erosion. Later deformation, producing 

cross faults. 

This history is presented graphically in a series of 

diagrams. (See fig. 2) The sections are after those of 

Auger (S, p.S30), with several significant modifications 

based on the conclusions reached by the writer as a result 

of three seasons of field work in widely separated parts of 

the Trough. 
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LOCAL GEOLOGY 

General Statement 

The St. Pierre Claim Group is underlain by a series 

of metasediments which have been intruded by basic to inter­

mediate metagabbro sille. The resulting complex has been 

1ntricately folded and faulted. The metasediments are for 

the most part grey slates, w1th 1nterbedded quartzites, 

iron-carbonate slates, and green, magnetite-bearing slates. 

These bedded rocks are the metamorphosed equivalents of a 

conformably deposited series of clastic and chemically pre­

cipitated sediments. 

The area has been glaciated, and is at present partially 

covered by ground moraine and fluvioglacial deposits. 

Table of Formations 

Recent and Pleistocene Tundra so1ls 
Frost-heaved rubble 
Fluvioglacial deposits 
Glacial boulder clay 

Great Unconformity 

Metagabbro ailla 

Late Precambrian (?) Igneous Contact 

Grey Slate Complex: 
Iron-carbonate Slate 
Quartzite 
Green, Magnetite-bearing Slate 
Grey-Green Slates, Phyllites 
and Metatuffs (?) 
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Description of Rock Types 

Metased1ments 

Grey-green Slates, Tuffe and Phyllites. Ten separate 

bands of interbedded slates and tuffe are found in the map 

area. These bands are separated by gabbro sille, or by 

sedimentary sub-facies of different compositions formed 

during temporary changes in the conditions of deposition. 

The designation of sorne of the bede as •tuffe•, or 

•metatuffs•, is an arbitrary one, as no direct evidence of 

volcanic activity was seen in the area. Fine-grained, lami­

nated, green chloritic bede are considered to be andesitic 

to baealtic metatuffs because of their anomalously mafic 

composition in an environment of quartz-eer1cite metasedi­

ments. Prospectors report the presence of p1llowe4 basic 

volcanic rocks sorne three miles north of the map area. 

The elatee, tuffe and phyllitee are for the most part 

light grey weathering, w1th local variations towards blue 

or green. 

Most ar the sections examined show well marked bedding. 

This is expreseed in color changes which show to beat ad­

ventage on the weathered surface. Bedding thickness varies 

from finely laminar to six 1nches. No bedding is seen in the 

phyllitic grey metaeediments which outcrop along the centre­

lina of staking. 

Small-scale crossbedding and scour-and-fill structures 

are common in the finely bedded tuffe and elates. Penecon-

temporaneous and post-11th1f1cat1on crenulations and minor 
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dragfolds are abundant. Slaty cleavage is present throughout, 

and is particularly evident in the more thickly bedded members. 

The grey slate is fine-grained and of even texture, 

- except where regional or local alteration has caueed the 

deve1opment of porphyroblaetic minerale. Near igneoue con­

tacte, narrow zonee of slate have been eilicified, and have 

developed spots of biotite and chlorite. The tuffaceous 

membere have the eame alteration texture and minerale, in 

addition to which they have butf-epecked weathered surfacee 

due to 1nc1p1ent carbonat1zat1on. 

Onder high powere of magnification, 1t le eeen that the 

grey slate consiste of a felty maas of eubangular quartz 

grains and flakes of sericite. Chlor1te acoompan1es theee 

minerale in vary1ng amounte, and biotite 1s ~ common acces­

sory. When a rock conta1ne more chlor1te than eer1c1te, 1ts 

color 1s green. The reverse of this condition resulte in 

a grey rock. The latter case 1e the predominant one in the 

map area. 

The phyll1tic membere show much eer1c1te, un1formly 

orlented along cleavage planee parallel to the bedd1ng of 

nearby slates. 

A specimen of green slate from the vicin1ty of a gabbro1c 

elll shows alteraat1ng micro-bede of quartz graine and pale 

green chlor1te. The chlor1te has anomaloue "Berlin blue• 

birefringence, and 1s aesumed to be penn1n1te (f1g.3~ 

M1croscop1c croee-bedd1ng and poorly developed grain 

gradation were seen ln thin sections of grey slate (eee fige. 

3, 4). 
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Two hundred feet south of the southeast end of St. Pierre 

Lake, two lenses of dolomite pebble conglomerate fill channels 

near the top of a grey slate band. In cross sections these 

lenses have maximum thicknesses of four and six reet respeo­

tively. Their exact long dimensions could not be ascertained 

due to lack of outcrop, but probably are approximately fifty 

reet. seventy percent of the oonglomerate le made up of 

well-rounded, buff-weathering dolomite pebbles, which range 

in diameter from one quarter of an inch to four inches. 

The pebbles are held in a fine s111ceous grlt, in which both 

grey and opalescent blue quartz grains can be seen. 

Iron-Carbonate Slate. Two bands of terruginous slate 

outcrop in the southeastern part of the map area. The bands 

are separated by a gabbro slll. The upper band is term1nated 

to the southeast by another s111, and the lower band passes 

gradationally northward 1nto grey slate. The true tbicknesses 

of the upper and lower bands are forty feet and 2SO',respec­

tively. 

Outcrops of this rock type are 1nev1tably low-lying, 

and are usually weathered to a rough, pitted surface. The 

color ot the weathered surface may be dark grey, brown, 

black or ruet red. The grey and black bede are character1s­

t1cally fissile (see fig. S). The brown and rust-red bede 

have well-marked bedding, which ranges in thickness from 

one inch to tour inches. Bedding cleavage le pronouneed, 

and poorly developed schistosity is round in several beds. 
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On the fresh surface, the iron-carbonate slates are 

brown or black. The grain is generally fine and the texture 

uniform. In a few bede, blebs of magnetite or pyrrhotite 

can be distinguished megascopically. Linear series of 

ellipeoidal quartzite f·ragmente are conepicuoue in certain 

outcrops of narrow bede near the centre of the thicker 

rusty slate band. These may be the resulte of 1 boudinage 1 

segmentation of thin bede of quartzitic material formerly 

interbedded with lese competent slate. 

The magnetite content of the iron-carbonate elates 

varies from 3% to 20%, snd consiste of steely black anhedral 

aggregates up to one tenth of an inch in diameter, inter­

mixed with powdery, dull black cryptocrystalline concentra­

tions. Magnetite is concentrated in the upper part of the 

thicker elate band, and in all the members of the thinner 

band. 

Pyrrhotite forme 2% to 10% of many of the rusty-weather­

ing bede. It occurs as fine diseeminated grains and powdery 

aggregates which seem to have preferentially replaced certain 

thin bede. A few of these thin bede have been completely 

replaoed over small areas. In three places, narrow dis­

cordant veinlets of coarser pyrrhotite were seen. 

The examination of typical iron-carbonate slate in 

thin section shows the presence of the following minerale 

and textures (eee fig.6): 

(a) Quartz. Subangular, anhedral fragments make up 

thirty percent of the rock. 
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(b) Calcite. Clusters of sub-rounded grains are 

more concentrated in some microbeds than in others - thirty 

percent. 

(c) Magnetite. Cryptocrystalline powdery aggregates 

and prominent subhedral masses, the latter replaced in part 

by quartz and biotite, make up 30% of the rock. 

(d) Siderite (7) Sub-rounded fragments which change 

relief with rotation, have brown-stained margine (may be 

stained calcite) - 2-3%. 

(e) sericite. Scattered flakes are crudely oriented 

parallel to cleavage planes - 2-3%. 

(t) Biotite. Irregularly oriented flakes form 1-2% 

of the rock. 

The relatively large calcite content is not evident 

in the hand specimen, being detectable only by the vigorous 

effervescence which resulte when the rock 1s treated with 

dilute hydrochloric acid. 

Quartzite. North of the iron-carbonate slates, and 

parallel to them, is a 275' th1ckness of dominantly quartz­

itic rocks. This unit is made up of alternating thicknesses 

of white-weathering quartzite and grey siliceous slate. The 

slaty members are similar to the grey slates previously 

described, except that their quartz content is higher, 

resulting in greater hardness. The quartzite is thick­

bedded and resistant to weathering, outcropping as series 

of protruding but well-rounded humps. 
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On the fresh surface, the quartzite appears grey, fine­

grained and of uniform texture. It is a compact, brittle 

rock, which shatters with a rough, subconchoidal fracture. 

The brittleness of the quartzite has caused it to be highly 

fraotured in an irregular pattern. The fractures have been 

healed by barren milky quartz in a complex system of veine 

and masses oharacteristic of the rock. 

Onder the microscope, it is seen that the quartzite 

consiste of 85% of anhedral quartz grains, tightly inter­

locked along minutely contorted grain boundaries.fsee fig.?, 

8). Two thirds of the quartz grains have tiny, bubble-like 

inclusions in their central portions. Extinction is wavy 

in many of the grains. One grain contains a priam of apatite. 

Five percent of the quartzite is made up of flakes of 

pale-brown, moderately pleochroic biotite. The biotite grains 

are 1rregular in outline, and fill spaces between quartz 

grains. No inclusions were seen in the biotite. Scattered 

grains of well-twinned plagioclase were seen. Several measu­

rements of the extinction angles of albite twins determine 

that this feldspar 1s in the labradorite range of composition. 

One to two percent of anhedral pyrite fille cavities 

within the quartzite. The remainder of the rock is composed 

of seric1te flakes, which show no preferred orientation. 

Green, Magnetite-bear1ng Slate. A band of green, magnetite­

bearing slate outcrops in the south central part of the area 

just south of the centreline of staking. This 375' thickness 

can be traced both to the northwest and to the southeast 
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almost to the borders of the map area, at which points it 

disappears beneath glacial drift. Smaller thicknesses 

of the same rock are found withln grey slates to the foot­

wall of the sulphide deposit at the northwest end of st. 

Pierre Lake, and ln a band of grey slate 400 1 north of 

Dragfold Pond. 

The green, magnetite slate weathers to a pale, grey­

green surface, whlch ls studded with tlny protrudlng crystals 

of magnetite. Outcrops of this rock type are characteristl­

cally obscured by a d~brls of frost-heaved cleavage slabs 

(see fig. 9). Where cleavage ls not well-developed, beddlng 

can be seen at lntervals of from one tenth of an inch to two 

inches. 

On the fresh surface, the slate appears dark green to 

pale grass-green. A fine-gralned matrix of unlform texture 

holds from 3% to 15% of tlny porphyroblas,lo ootahedra of 

magnetite. The octahedra rarely reach lengths of one tenth 

of an inch, the average belng one fortleth to one twentleth 

of an lnch~long. !he octahedra show no preferred orientation. 

Onder the microscope, 1t 1s seen that the magnetite 

porphyroblasts are ln part replaced pseudomorphlcally by 

quartz and chlorlte. The thin seet1on exam1ned was taken 

from a bed wlth a somewhat hlgher than average magnetite 

content. In lt, the magnetite forme fifteen percent of the 

rock. The fine-grained, almoet cryptocrystalline remainder 

of the slate consiste of 4o% of subangular quartz grains, 

30% of flakes of pale-green chlorite, and 15% of variously 

oriented serlclte flakes (see fig. 10). 
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Gabbro Sille 

Parts of sixteen separate sille of highly altered gabbro 

outcrop on the St. Pierre Claim Group. 

the sille range from four reet to 7SO'. 
The thicknesses ot 

Two thirds of the 

sille are one hundred to 300' thick. These intrusive sheets 

are remarkably concordant with the metasediments of the 

area, and only two minor cases of cross-cutting were seen, 

both involving the truncation of minor fold structures in 

the grey slates. The sille do not maintain constant th1ck­

ness1 and a few of the smaller ones terminate within the 

area mapped. 

The sille are massive and resistant to weathering. 

They form the cores of all rock ridges in the map area. In 

outcrop, the gabbro presents a rounded, hummocky appearance. 

Two sets of Joints at right angles combine to give a blooky 

effect. 

The gabbro weathers to a creamy brown to dark1 grey­

brown surface, and is commonly pitted, due to the weathering­

out of secondary calcite. 

On the fresh surface, the typical altered gabbro of the 

area is a grey-green, medium-gra1ned, even-textured rock 

w1th a dull lustre. The rock near the s111 margine 1s 

finer in grain, dark grey, and slightly ophitio. 

Chlorite, greenish plagioclase, dark green amph1bole1 

epidote, sphene and biotite constitute the greater part 

of all the sill rock in the area. Quartz, calcite, 
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pyrrhotite, pyrite and magnetite are common accessory 

minerale. These minerale are present in varying proportions, 

indicating the presence of several sub-facies, both synge­

netic and metamorphic. 

The most common facies of the gabbro is grey-green and 

medium- to coarse-grained. A mafic content of seventy per­

cent is made up of chlorite, dark green amphibole and biotite. 

The remainder of the rock is greenish-white plagioclase. 

Disseminated pyrrhotite is a ubiquitous accessory. The 

marginal parts of several of th~sills have been sheared 

to a dark green chlorite achiet over narrow widths. On 

the whole, this rock has a dull lustre and "altered1 appear-

ance. 

Onder high magnification, it is seen that the 1 typical 

gabbro• is made up of: 

(a) Penninite. Aggregates of pale green chlorite 

seem to have replaced amphiboles - 30% (see fig.ll). 

(b) Actinolitic hornblende. Pale to dark green, 

moderately pleochroic amphibole in ragged chunky laths, 

makes up 30% of the rock. 

(c) Labradorite. Most laths are obscured by saus­

suritic alteration. A few relatively unaltered laths have 

tw1nn1ng according to the albite law. The extinction 

angles of the albite twinning lamellae average 310 - 20%. 

(d) Epidote. Groups of small, euhedral grains make 

up 5% of the gabbro. 

(e) Sericite. 2-3% of fine d1sseminated flakes are 
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scattered throughout the rock. 

(f) Biotite. Aggregates of dark brown flakes are 

associated with chlorite - 2-3%. 
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Quartz, calcite and pyrrhotite are present throughout 

in minor quantities. 

Cbillëd marginal sill rock centaine lees chlorite, and 

has 10% of clusters of subrounded anhedral sphene grains. 

The sphene is invariably coated by leuooxene. 

In the sille of the southeastern part of the map area, 

the gabbro centaine scattered clumps of biotite. These 

clumps form up to ten percent of the rock, and average one 

tenth of an inch in diameter. In thin section, these prove 

to be the centres of larger aggregates or pale green chlorite, 

in part replaced by dark brown, highly pleochroic biotite 

(see f'ig. 12). 

Certain narrow sille to the west of Goose Lake have 

marginal facies which consist of dark green hornblende laths 

in matrices of fine-grained, apple-green epidote. 

In the complex of' sille and metasediments in the vici­

nity of' Slate Lake, one sill has a markedly dior1tio aspect 

(see map, app. 1). This sill is 175 1 thick. The weathered 

surface is distinctly lighter in colour than those of the 

nearby typical gabbro sille. On the fresh surface the rock 

is pale grey-green and of medium grain and suboph1tio texture. 

In thin section, the relatively greater ao1d1ty of' this rock 

is apparent (see fig. 13). It is made up of SS% of saus­

sur1t1zed plagioclase feldspars, 20% of pale green hornblende, 
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and 20% of apple green chlorite. Quartz and calcite are 

interstitial accessory minerale. 

Narrow achiet zones in the central part of the sill 

carry disseminated fine grains of pyrrhotite. 

In the northwestern corner of the area, a block of 

gabbros and metasediments has been faulted southward into 

the map area. The northernmost rock unit of this block is 

a porphyritic feldspathic gabbro in which subhedral laths 

of plagioclase are held in a schistose matrix of chlorite. 

The plagioclase particles vary from one twentieth of an 

inch to one quarter of an inch in length, and form 50-60% 
of the rock (see fig. 14). 
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Seen in thin section, the rock consiste of pennine 

chlorite, and heavily saussuritized feldspars of indetermi­

nable composition. Euhedral grains of epidote form 10% of 

the roek. Ten percent of calcite and ten percent of green 

hornblende are present in close association. 

Considering the foregoing rock mineralogy, there may 

be some doubt as to whether the term "gabbro" can be applied 

to these rocks. The usage is Juetified, however, from the 

point of view of the regional geology. The sille of the 

St. Pierre area are part of an assemblage of basic intrusives 

which outcrops along the eastern side of the Labrador Trough 

for a distance of at least 400 miles. petrographie examina­

tien of rocks in areas of little metamorphism shows them to 

be mainly true gabbros, with dioritic, uralitic and peri­

dotitic subfacies (6, p.64). Bence, although most of the 
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St. Pierre intrusives are uralitic in appearance, they 

should be included under the designation of "gabbro•, or 

more properly "metagabbro•, as this denotes more clearly 

the genetic classification of the sille. The writer 1 s con­

clusions as to the processes that resulted in the differen­

tiation of these rocks from an original gabbro magma, will 

be presented in a following section (•Historical Geology 1 ). 

Pleistocene and Recent Deposits. The east, south and 

southwest parts of the area are covered by a layer ot glacial 

boulder clay through which only the more resistant rock 

ridges protrude. Several low, drumlinoid ridges of the same 

material trend north-northeast across the central part of 

the area. The boulder clay mantle in the Tie1nity of the 

sulphide showing was found by drilling to be approximately 

fifty feet thick. This measurement, however, was taken in 

a low, valley floor. The average thickness of overburden 

in the area is estimated to be five to ten feet. 

The trend of the drumlinoid teatures, together with 

observations of glacial striae, roches moutonnees, and 

erratics known to have originated to the west, indicates 

that the direction of ice movement was from south-southwest 

to north-northeaet. This conclusion agrees with those 

reached by Bergeron and Sauve in areae to the south (2, p.5 
and 4, p.5). 

Frost-formed soil featuree are seen throughout the 

area. The overburden has been disturbed by the formation 
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of polygonal soil patterns in which the underlying clay has 

been brought to the surface. The polygone average four 

feet in diameter, and are common on the tops of clay-covered 

ridges, Small but well developed mud flows are round on 

the flanks of many of the steeper hills. The processes which 

formed the polygone and mud flows have prevented the forma­

tion of a regular soil profile. 

The topsoil consista of a light-brown humus of decayed 

vegetation, rock detritus and glacial clay. This layer is 

not continuous, and where present, variee in thicknees from 

one inch to three inches. The ground surface throughout 

the area is littered with frost-heaved rock fragments and 

glacially transported erratics. 

Structural Geology 

General Statement 

The rocks of the st. Pierre area have been affected 

by at least two periode of folding and three of faulting. 

Fold structures range in aize from minute crenulat1ons to 

anticline-eyncline unite w1th amplitudes of thousands of 

feet. The majority of the folds are oriented in approx1-

mate accordance with the general trends of fold1ng in the 

Labrador Trough (see "Regional Geology 11 , p. 13). 

Faulte in the area are of three types, and are expres­

sed by achiet zones and fracture zonee. 

strong jointing in the i gneous rocks of the area may 

be related to the •tressee which produced folding. 



Cleavage is well developed in the metasediments, and 

follows closely the relict bedding planes. 

~. 

The following observations on the structure of the area 

are based on field etudies, the interpretation of geophysical 

data, and the examination of aerial photographe. 

Fol de 

Field observations and the exam1nat1on of regional 

aerial photographe 1nd1cate that the st. Pierre area lies 

on the northeast 11mb of a northwest-trending syncline (see 

frontispiece). Within the area there are two lasser orders 

of s1m1larly oriented folds which plunge 15-20° to the 

southeast. 

The most notable of these subsidiary folds 1s an s-shaped 

structure west of Slate Lake (see map, app.l). The northeast 

11mb and part of the nose of a well-developed syncline lie 

within the map area. A band of rusty-weathering slates provi­

des an excellent marker which can be traced through the 

synclinal fold into the adjo1n1ng anticlinal band which lies 

outside the area. The mapped portion of the fold 1s an 

asymmetrical plunging syncline. (Terme used to describe 

folds are those of B1111ngs, reference 22, pp.35-43.) The 

strike of the surface trace of the axial plane is approxi­

mately S4o0 E. Flowage towards the nose of the fold bas 

caused a disruption of the metasedimentary bede at the1r 

points of maximum curvature, thus render1ng d1ff1cult any 

measurement of plunge or inclination of the axial plane. 



It is estimated that the axial plane dips steeply to the 

southwest, and that the plunge of ~he fold is from 200 to 

4oo southeast. The cleavage of the beda involved in the 

fold is not parallel to the axial plane of the fold, but 

follows the bedding with few deviations. Minor dragfolds 

on the limbe were round to be unreliable as indicators of 

local structure. 
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The anticlinal portion of a similar but smaller fold 

is exposed at the northwest end of st. Pierre Lake (see map, 

app. 3). This fold is separated from the previously dis­

cussed fold by an area poor in outcrop but possessing con­

torted structure. It is possible that the two structures 

may be directly connected. The smaller anticline is 

asymmetrical and plunges 200 southeast. The axial plane 

is inclined at 70° southwest. The surface trace of the 

axial plane strikes S30°E. The anticline is terminated 

to the north by a fault which trends S60°E. On the north 

aide of the fault, the metasediments are complexly folded. 

The plunges of all small folds north of the fault are to 

the northeast. 

Complex small ecale folds are seen on the shores of 

Dragfold Pond (see fig. 15, 16). At least three S-shaped 

folds of amplitude 20-SO' are oriented crudely parallel 

to the larger folds of the area. Minor parts of these folds 

are truncated by gabbro sille, suggesting that at least 

sorne folding preceded the intrusion of these sille. 



Figure 15 

Southest-plur g :in ,c.; syncline. This r1inor i'old is 
na.rt of a cor1plex of con to~ted g~e;r slntes on 
the north shore of Dragfold Pond. 

?igure 16 

Ptygrnat:tc d "'ap::'olds south of Dragfo1d rond. 



Faults 

Three typee of faulte are found in the map area. They 

are expressed as: 

(a) narrow achiet zones along metaeediment bedding 

planes and near the margine of gabbro sille, 

(b) reverse faults in complex schist zones concordant 

in strike but not in dip with the metasediments and sill 

rocks (thrust faults?), 

(c) a prominent set of steeply dipping cross faults. 

These fault-types are described and interpreted below. 

(a) Schist zones up to two feet wide are commonly 

found at the contacts of metasediment beda, or near the 

margina of gabbro sille. Those in the metasediments are 

quartz-sericite schiste, and those in the gabbros are dark 

green chlorite schiste. Slippage of bede over one another 

during folding may have caused these achiet zones. 

(b) A complex achiet zone containing a reverse fault 

outcrops along the centreline of the claim group. The 

schistosity strikes s6o0 E and dips 6oosw. to vertically. 

The plane of the fault dips 70°NE., as determined by bore­

hole.intersections at depth. The achiet zone is not sharply 

defined laterally, and the maximum width of highly schistose 

rock varies from twenty to fifty reet. The zone is vharac­

teristically mineralized by small amounts of pale yellow, 

finely disseminated pyrite, and white quartz. 

~he fault has topographie expression in the form of 
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st. Pierre Lake, which bas a noticeable linear deep along 

its northern shore. A linear cliff along the north shore 

of the same lake suggests a fault line scarp. If this is 

so, it may be interpreted that the movement on the fault was 

reverse~' with a vertical component of a:t least one hundred 

feet. This sense of movement is in accord with the regio­

nal structure (5, p.531). As the fault trace is for the 

most part concordant with the local formations, there 1s 

little field evidence of displacement. In the vio1n1ty of 

the northwest end of st. Pierre Lake, the fault zone sapa­

rates a southeast-plung1ng anticl1ne from northwest-plung1ng 

minor folds. 

The relatively high degree of schistos1ty in the rocks 

adjacent to this fault indicates that it was formed at 

considerable depth (29, p. 3). 

(c) A prominent set of subparallel cross faults causes 

both right and left band displacements of all other struc­

tures in the area. The strikes of the surface traces of 

these faults vary from 8 lOOW to 8 400W, and the horizontal 

displacements are of the order of from one hundred to rive 

hundred feet. The cross faults of the northwestern end of 

the claim group have low, but well defined scarpe. 

Evidence for the existence of these faults is round in 

the presence of . linear topographie lowe, cross-structure 

drainage, fracture zones, s111cificat1on and displacement 

of formations. 

In general, even along the croas faults of relatively 



large displacement, schistosity is absent or miner, and 

fracturing is the main evidence of movement. From this 

tact, and the existence of the scarpe previouely mentioned, 

it is aseumed that the cross faulte were formed at cons1-

derably lese depth than was the •thrust 1 fault previously 

discussed. The locations of these faulte may have been 

controlled by the degree of cross Jointing exieting in the 

area previous to the time of faulting. 

Near the northwest shore of Slate Lake, a miner cross 

fault was seen in outorop. It had displaced a gabbro-slate 

contact ten feet to the right. The trace of the fault 

strikes S 4oow and the dip appears to be vertical. The 

relation of the gabbro to the slate indicates that the 

northwest block moved down at least thirty feet relative 

to the southeast block. The faulting was accompanied by 

strong silicification, weak shearing and mineralization by 

disseminated magnetite and pyrrhotite. 

Joints 

Two prominent sets of Joints are found in the area. 

The lesser set strikes and dips in accord wlth the bedding 

of the metasediments. 

The most prominent joints are beat expressed in the 

gabbro sills. They etrike due south to s 3oow, and dip 

from 6oo west to vertically. This set of Joints is consl­

dered tc have been formed with the major folds of the area, 

by compression from the northeast. 



P'ip:u !'e 19 · 

!1eA.r vertical vein of' ha!'ren Cl'la:rtz. This is one 
of a large nuf'lbe:r of veins whioh ~,ill tensional 
crosc; _,f'ractures in gabbro sills throughout the 
clai~ g~mtn. The level ho~izon line in this 
nhotograph shows the plateRU nRture of' the egion. 
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several of theee jointe have been filled by veine of 

barren, milky quartz (eee fig. 19). Similar veine six miles 

north of the map area carry galena and minor chalcopyrite (7). 

The quartzite band is characterietically possessed of 

a complex network of quartz-filled fractures. 

Qleavage 

The metasediments, with the exception of the quartzite, 

have well developed slaty cleavage. The cleavage follows 

cloeely the original bedding of the metased1ments, and does 

not bear any relation to the axial planee of major folde in 

the area. This suggeete that the cleavage may have been 

formed pr1or to the epoch of folding. 

Minor Structures 

Minor structuree formed during, and eoon after, deposi­

tion can be seen in many outcrops of laminated slates and 

tuffe. Crossbedding and "scour and fill" structures in the 

central and north-central parts of the area show that the 

tops of the metaeediments face toward the southwest. 

Slumping ·soon after deposition caueed minute contortion of 

the laminated sediments in the v1c1nity of the northwest end 

of St. Pierre Lake. 

Structural Trends 

Figures 17 and 18 illustrate structural trends ehown 

by the orientations of joints, veine, schietosity and 
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cleavage. The predominant trend is northwest, with a steep 

southwest dip. Certain joints and veine are approximately 

at right angles to this trend. 

Metamorphism 

Deuteric alteration, low-grade regional dynamothermal 

metamorphism, and local metasomatism have been factors in 

the history of the rocks of the st. Pierre Area. Evidence 

of the presence and stage of development of each of these 

types of metamorphism can be seem in the structural and 

mineralogical changes which they have produced. These chan­

ges are discuseed below under their separate categories. 

Deuteric Alteration 

As prev1ously mentioned, the intrusive rocks of the 

area are considered to have originated from a gabbroic magma, 

as did other similar sille of the region. The exam1nat1on 

of hand specimens in the field suggested that the mafic 

minerale of the sille were pyroxenes. Several crystals seen 

appeared to have the characteristic rectangular cleavage of 

the members of the pyroxene mineral group. On examination 

of thin sections, however, it was found that these mafic 

minerale are amphiboles. It is suggested that these amphi­

boles were formed by the alteration of pyroxenes during a 

water-rich stage late in the process of crystallization. 

This supposition le supported by the work of Leith, who 

found that in igneous rocks, the average length of hornblende 
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crystals is two and one-half times their width, while in 

metamorphic rocks, the ratio of length to width is increased 

to four or five (27, p. 30). The lengths of the hornblende 

crystals of the st. Pierre ailla vary from twice to three 

and one-half times their widths. This suggests that the 

amphiboles resulted from retrograde autometamorphism during 

crystallization rather than from any e~igenetic alteration. 

The alteration of the plagioclase feldspars may also 

have taken place during the late stages of crystallization. 

Saussuritization has clouded the plagioclase lathe to varying 

degrees, Beth sauseuritization and uralitization are cited 

by Harker as being typical of the late stages of crystalli­

zation (24, p. 174). 

Regional Metamorphism 

Low-grade dynamothermal metamorphism has affected the 

metasediments and gabbros of the area to varying degrees. 

The most noticeable changes are the resulte of dynamic 

metamorphism 1 which hae given rise to new structures by 

the interna! rearrangement of certain rock minerale. This 

has produced slaty cleavage in the metasediments and achiet 

zones in the gabbroic sille. The cryptocrystalline micaceous 

1nterst1t1al materials of the sediments have been recrystal­

lized as intimate intergrowths of chlorite and sericite. 

These flaky minerale are oriented parallel to the bedding 

planes. 

In the gabbro sille, much chlorite has been developed 
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in narrow schist zones. This mineral is oriented in the 

same way as are the flaky minerale of the slaty metasedi­

ments. 

Thermal metamorphism acted in conjunction with dynamic 

alteration and continued after structure deformation had 

ceased. This le 1nd1cated by the lack of preferred orien­

tation in the greater part of the metamorphic mineral 

assemblage.. In the gabbro, the alteration was at first 

retrograde, as the amphiboles were altered to chlorite and 

the plagioclases in part to epidote and sericite. Water 

must have been introduced into the rocks in order to effect 

this change. Lime liberated from the plagioclases and 

amphiboles was reorganized as calcite, epidote and sphene. 

The latter mineral le believed to have formed in part from 

the alteration of ilmenite or titaniferous magnetite. 

The minerale of the metasediments altered for the most 

part to sericite and chlorite, or merely recrystall1zed 1 

without chemical change. Certain thin bede in the grey 

slate complex were more susceptible to alteration than 

were their neighbours. These bede have been converted 

almost conpletely to chlorite. They are assumed to have 

been deposits of andesitic tuff. The quartzite layer sh~ws 

effects of recrystallization to a granulitic texture, 

without any change of composition. Impurities in the 

original sandstone are represented by schistose aggregates 

of sericite. The majority of the metasediments now consiste of 

detri te.l qua.rtz fragments in matrices of metamorphic seri-
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cite and chlorite. Chlorite-spotted slates at the north­

west end of St. Pierre Lake, show metamorphism in the 

incipient stage (see fig. 20a). 

The final stage of dynamothermal metamorphism was a 

progressive one. Chlorite, sericite and iron minerale com­

bined conetituents to produce biotite. This mineral is 

present in small amounte in all the rocks of the area, and 

ite textural relationshipe indicate it to be the most 

recently formed rock mineral. 

In general, it may be said that the rocks of the ~rea 

have undergone low-grade dynamothermal metamorphism, which 

has produced both structural and mineralogical changes. 

The assemblage of metamorphic minerale suggests that the 

rocks of the area can be classified as belonging to a 

biotite-chlorite subfacies of the greenschist facies. 

Metasomatism 

The most common types of metasomatism in the map area 

have been silicification and pyritization. The effects of 

silica metasomatiem are eeen in the metaeedimente adjacent 

to the larger gabbro sille and along the achiet zone, which 

passes longitudinally through the centre of the claim group. 

Intense silica metasomatism occurred in the v1cinity of the 

sulphide showing at the northwest end of St. Pierre Lake. 

This phenomenon will be discussed in detail in a later section. 

The zonee of eilica metasomatism adjacent to the larger 

gabbro sille take the form or narrow bande of indurated 
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slate, which have been replaced by S% to SO% of fine­

grained quartz. The replaced zones rarely have widths in 

excess of three reet, though in one place 700• north of 

the sulphide showing, a 25 1 band of tuffaceous slate between 

two thick sille hae been completely silicified. 

Silic1fication along the central achiet zone clearly 

originated from narrow irregular quartz veina. 

The metasomatic pyrite of the area will be described 

in the later sections on "Economie Geology1 and 1 Geology 

of the Mineralized Zone•. 

Historical Geology 

Observations in the field, subsequent research work 

and a survey of regional geologie data suggest that the 

following succession of events took place in the st. Pierre 

area: 

(1) Clastic and chemically precipitated sediments 

were deposited in a shallow, disturbed sea. The inter­

layer1ng of coarse clastics, fine clastics and precipitates 

suggests that the strand 11ne was fluctuating. The presence 

of dolomite pebbles in the conglomerate lenses indicates 

that the provenance of the sediments may have lain to the 

west. Fine-grained tuff bede attest to the presence of 

active volcanos which may have been some distance from the 

basin of deposition. The sediments vere depressed to great 

depth. 
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(2) Compressive forces acting in an east-west direction 

caused the earliest stresses of a prolonged period of moun­

tain building. A certain amount of folding and faulting 

occurred during this period. The buried sediments were 

dynamically metamorphosed. 

(3) Deformation continued, accompanied by the intrusion 

of a variety of differentiates of a gabbroic magma. In the 

zone of sediments now exposed in the area, the intrusions 

were for the most part concordant. Thermal metamorphism 

altered the sediments between the sille. 

(4) After the main period of intrusion had ceased, 

intense deformation occurred. The complex of gabbro sille 

and metasediments was tightly folded and complexly faulted. 

The late phases of igneous activity produced the deuteric 

alteration of the gabbro sille. 

Silicification and pyritization of the sulphide deposits 

occurred late in this period. Dynamothermal metamorphism 

continued, and erosion removed many of the superimposed 

strata. 

(5) Relaxation of the compressive forcee left a 

mechanically unetable complex of piled-up thrust slices 

and overturned folds. This situation was relieved by 

gravity faulting. The cross-faults of the area may have 

originated during this period. If so, then this was also 

the time of the second period of metallization, during which 

the sphalerite, galena and chalcopyrite of the region were 

deposited. An alternative suggestion is that the croes-



faults may have originated during a second pulse of com­

pression, during which movement occurred along zones of 

weakness caused by tension Joints produced by the first 

compression. 

(6) Normal erosive action, aided by continental gla­

ciation, exposed the rocks which now outcrop in the St.Pierre 

Claim Group. 

Looking at the geology of the claim group as described 

in the previous sections, it is obvious that certain features 

are not adequately explained by the sequence of events pro­

posed above. One discrepancy is found in the existence of the 

conspicuous veine of barren white quartz which eut the gabbros 

and metasediments of the area. Assuming that the veine are 

of hydrothermel origin, the question arises as to the source 

of the mineralizing solutions. The gabbro is a quartz-poor 

rock, so it must be considered that the silica-rich vein­

filling solutions originated in some source not exposed 

within the boundaries of the map area. The alternative idea 

of the local mobilization of detrital quartz from the 

metasediments, is not a strong hypothesis, as there is no 

evidence that the country rocks of the veine are impoverished 

in quartz. 

The relative ages ofthe folding, intrusions and mine­

ralization, as stated in the above historical sequence, are 

based on so few data t hat they should not be considered valid 

on a regional basie. It is hoped t hat by presenting the 

field observations and a tentative historie interpretation, 
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the writer has made available to future workers in the 

region the maximum information that cam be deduced from 

the outcrops exposed in the limited area covered by this 

theeis. 

~onomic Geology 

There ~re three occurrences of minerale of economie 

intereet in the St. Pierre Claim Group. Two of these are 

of very minor nature and have no economie potent1al1ty. 

The third 1s the eulphide concentration which attracted 

interest to the area. 

Magnetite Concentrations in the Iron-carbonate Slatea 

and the Green 1 Magnetite-bearing Slate. 

Near the southwest edge of the claim group, thin bede 

in a sequence of iron-carbonate slates contain up to thirty 

percent by weight of magnetite. The iron-rich bede are 

found in the upper ten feet of the southern band of iron­

carbonate elates, and in the upper fifty feet of the northern 

band. The magnetite le in the;orm of blebs 1/10 of an inch 

in diameter and powdery impure aggregates. The average iron 

content of the sixty feet in which magnetite is conoentrated 

could not exceed ten to fifteen percent. 

pyrrhotite-Chalcopyrite Mineralization in Sheared Gabbro 

Sohistoee gabbro in the nose of a syncline 2500' west 

of the southeast end of St. Pierre Lake, has been partially 



replaced by pyrrhotite with minor chalcopyrite. The atti­

tude of the schistosity in the vicinity variee greatly from 

place to place. The presence of sulphide minerale is re­

vealed by rusty patches on the weathered rock surface. 

Aggregates of fine-grained pyrrhotite form up to ten percent 

of the schistose gabbro over narrow widths. In all, four 

lenses were found. The average surface dimensions of these 

bodies is eix feet by three reet. Magnetometer traverses 

were run over the mineralized zone, with readings taken at 

fifty foot intervals. No appreciable anomaly existe in the 

vicinity. 

Polished sections show that the small anhedral grains 

of pyrrhotite contain minor amounts of later chalcopyrite. 

Chalcopyrite is never present in excess of 0.5% of the 

rock (see fig. 21). 

The St. Pierre Mineralized Zone 

Three hundred feet west of the northwestern extremity 

of St. Pierre Lake, a small body of massive sulphides is 

exposed on the northern aide of a prominent knoll. The 

minerale of the deposit, in order of abundance, are pyrite, 

sphalerite, galena and chalcopyrite. An aureole of highly 

altered slate and tuff surrounds the sulphide body. 

Although small, the deposit has a relatively high 

content of zinc, lead and copper, as well as substantial 

amounts of gold and silver. The nature of the sulphide body, 

its environment, and the percentage relationships of its 
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metals are unique in the region. For these reasons 1 the 

deposit was intensively stud1ed 1 and will be discussed in 

detail under a subsequent head1ng 1 "Geology of the Minera­

lized Zone•. 

The relative positions or the three occurrences of 

ore minerale are shawn in figure 22. 
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GEOLOGY OF THE ST. PIERRE MINERALIZED ZONE 

Introduction 

The ehowing ie found on the north aide of a emall but 

prominent rock hump, which risee above swampy ground near 

the outlet of the stream which draine St. Pierre Lake. A 

diecontinuous series of outcrops leads from the outlet seme 

two hundred and fifty feet northwestward to the ehowing, and 

extends past it for fifty feet. Exposures of bedrock can 

be seen for one hundred feet eouthwest of the showing. 

Apart from this, no outcrops are available in the vicinity, 

due to a mantle of boulder clay up to fifty feet thick. 

The protrusion of the rock hump at the showing is due to 

the relative resistance to weathering of the highly sili­

cified sediments to the hangingwall of the showing. 

Geologie Environment 

Metamorphoeed argillaceous and tuffaceous sediments 

are folded into a southeast-trending minor anticline (see 

map, app. III). The axis of this structure strikes S 35°E 

and plunges 23°SE. The axial plane is inclined steeply 

toward the southwest. Faulted against the northeast 11mb 

of this fold is a series of complexly contorted smaller 

folds which plunge to the northwest at angles ranging from 

2° to 10°. The fault which brings these structures into 

contact 1s in the achiet zone previously described, which 

1s exposed along the centrelibe of the claim group. The 
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schistosity strikes s6o0 E and dips 60°SW to vertioally. 

The reverse fault within the achiet zone dips seventy degrees 

northeast. 

On the northeast side of the anticlinal hump, a verti­

cal to slightly overturned ten foot thickness of schistose 

grey slate or tuff intersecta the fault zone. Along the 

line of intersection, the slate has been in part replaced 

by massive and diseeminated sulphides. The deposit is 

surrounded by moderately to intensely altered wallrock. 

In order to map the structure of the showing, an effort 

was made to distinguish a set of "rock types". Actually, 

the types described below are local variations of a single 

type, that is, the grey slates or tuffe. These variations 

may well be the result of local metamorphism, which has 

affected bede of slightly different compositions and per­

meabilities to different degrees. The variations grade 

into one another, and should not be considered as separate 

unite. 

Grey Slates 

Pale grey-weathering, fine-grained argillites and 

slates. Most are grey on the fresh surface, but a few bede 

are greenish (chlorit1c), and may be tuffe. Where free 

from metasomatic affects, thin sections of this rock reeemble 

those described under the heading "Grey-green Slatee, Tuffe 

and Phyllitee• (page 18). 
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Schietose Slates and Tuffe 

Greenish 1 fine-bedded slates and tuffe. These bede 

seem to have been more susceptible to dynamic metamorphism 

than the surrounding beda. Rhombe and blebs of brown­

weathering calcite are often seen on the surface of these 

rocks. 

Spotty-weathering Tuffe 

Pale grey-green sillcified tuffe. In most places, 

the bedding of the origine.l sediments has been destroyed 

by s111c1f1cat1on. This rock uaually weathers pale green 

with prominent white spots. Under the microscope, it is 

seen that this rock consiste of fine, interlocked quartz 

grains and bright green, moderately pleochroic chlorite. 

The latter mineral occurs as isolated clumpe of flakes, or 

as discontinuous stringers either concordant or discordant 

with the original bedding. 

A gabbro sill, approximately two hundred reet thick, 

outcrops three hundred reet north of the sulphide showing. 

The dip of this sill indicates that it passes beneath 

the showing at a vertice.l depth of two hundred and seventy­

five feet. Drilling has verified this. 

A major cross-fault lies approximately 1500 feet 

northwest of the showing. This fault has a horizontal 

left hand displacement of the order of twonundred feet. 

At least two minor cross faults eut the mineralized zone. 



Form and Orientation of the Sulphide Bogr 

Company regulations prohibit the publication of data 

concerning the exact dimensions of bodies of economie 

minerale. 

so. 

The st. Pierre sulphide zone is roughly pencil-shaped, 

and includes a number of disconnected lenses of mineralized 

metased1ments. The northwestern extremity of the zone 1s 

exposed at surface. Taken as a whole, the m1neral1zed body 

strikes s 70oE, dips 65°NE., and plunges 12t0 SE. 

The lens of sulphides exposed at surface consista of 

a hangingwall portion rich in massive sulph1des of lead 

and zinc, a narrow parting of barren wallrock, and a foot­

wall zone of massive pyrite-chalcopyrite m1neral1zat1on. 

Zones of d1ssem1nated pyrite and chaloopyrite are 

found above and below the massive portion. Lenses eut by 

boreholes have only the massive pyrite-chalcopyrite and 

disseminated pyrite types of mineralization. 

Mineralogy 

Introduction 

Massive and dissem1nated sulphides are expoaed in 

shallow trenches across the m1neralized zone. A number 

of drill holes have intersected downward extensions of the 

sulph1de body. Several samplee were aseayed, and the values 

thus obta1ned are preeented in the form of ratios or varia­

tion graphe which shed some light on the distribution of 
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certain metals within the sulphide body. Twenty poliehed 

sections were prepared from specimens representative or 

the various mineral assemblages. These were studied under 

the reflectlng microscope. This study has yielded infor­

mation on the texture and paragenesis of the ore minerale. 

A sample of galena wae sent to the geophysics department 

of Toronto University for age determination by the method 

of lead isotope ratios. Unfortunately, the result of this 

determination was not available ln time to be lncluded 

wlth this thesis. 

In order of abundance, pyrite~ sphalerite, chalcopyrite 

and galena constitute 95% of the ore minerale. Quartz and 

calcite are common gangue minerale. 

Distribution of the Ore Minerale 

The sulphide lens exposed at surface consiste of a 

footwall zone of fine-grained massive pyrite and chalcopyrite, 

a narrow parting of barren, impervious slate, and a hanging­

wall zone of medium to fine-grained sphalerite, galena~ 

chalcopyrite and pyrite. In the sections that follow, the 

footwall zone will be referred to as the "pyrite-chalcopyrite 

zone 11 , and the hangingwall zone, as the "sphalerite-galena 

zone• (see fig. 23). 

The lens of massive sulphides le surrounded by a zone 

of pyritized wall rock whlch, ln places, has narrow veinlets 

of chalcopyrite. 

The pyrite-chalcopyrite zone consiste of seventy percent 
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of fine-grained, brecciated pyrite, which has been cemented, 

and in part replaced, by ten to twenty percent of chalco­

pyrite and five to ten percent of gangue. Minor amounts of 

galena and sphalerite are associated with the chalcopyrite 

of this zone. Assays of pyrite-chalcopyrite massive sulphides 

show a high gold content. 

The sphalerite-galena zone contains thirty to fifty 

percent of sphalerite, twenty percent of galena, ten percent 

of chalcopyrite and ten percent of pyrite, in a gangue of 

quartz and calcite. The proportions of minerale in this 

zone do not remain constant along strike. To both the 

northwest and the southeast, the content of pyrite and 

chalcopyrite increases at the expense of the sphalerite 

and galena. This zone has a high silver content. 

All zones of mineralization intersected by drilling 

lack the sphalerite-galena type of massive eulphide replace­

ment. They consist of leneee of heavily dieseminated to 

massive pyrite and chalcopyrite, with tracee of galena and 

sphalerite, and up to 10% pyrrhotite. Gold and silver tenors 

are present, but always low, in these zones. 

The halo of pyritized wall rock whlch surrounds the 

massive eulphide body hae an average content of five 

percent of pyrite and 0.5% of chalcopyrite. The latter 

mineral is erratically dietributed. A constant low tenor 

of gold ie characteristic of this zone. 
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Ore Mineralogy 

Ore minerale of primary and seoondary origin were 

identified. Hypogene minerale are: pyrite (two ages), 

sphalerite, pyrrhotite, arsenopyrite, chalcopyrite (two 

ages), galena, and argentite (?). Small amounts of 

covellite, assumed to be supergene, were seen in two po­

lished sections. Anglesite was seen to have replaced galena 

near the surface of the zone. A thin, leached cruet at 

surface consista of limonite, residual after the oxidation 

of iron-bearing sulphides. 

(1) pyrite. Pyrite is the most common ore mineral 

of the St. Pierre depoait. It forme 80% of the total 

volume of sulphides. At least two ages of pyrite are present; 

the earlier of these is the more abundant. The earlier 

pyrite will be referred to as "pyrite I 1 , and the later 

pyrite as "pyrite II". 

Pyrite I is very pale, brassy yellow in the hand 

specimen. Its habit is for the most part cubic, and the 

grain aize is usually fine, ~lthough cubes up to one quarter 

inch on a aide have been found. Some of the f1ner-grained 

pyrite shows in the hand specimen what appears to be crude 

colloform banding. Crush zones of irregular shape are 

common within the massive pyrite. In most places, the 

crush zonee have been filled by later sulphides. 

In polished section, the pyrite shows sllght but 

definite aniaotropiem. Uytenbogaardt attributes anisotropism 
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in pyrite to internal tensions oaused by a surplus of FeS, 

of by the admixture of arsenio (38, p.201}. Under the 

microscope, the color of the pyrite is almost white, having 

only a faint yellowish cast. Many grains of pyrite show 

ragged outlines due to corrosion and replacement by later 

minerale. In relation to the other major sulphides, pyrite 

I is clearly older. Fractures in pyrite grains are filled 

by sphalerite, chalcopyrite and galena. pyrrhotite grains 

are moulded around pre-existing pyrite grains. Arsenopyrite 

alone has grain relationships which indicate that it may be 

older than the pyrite (see fig. 26b). 

pyrite II was seen in only two of the polished sections 

studied. This type of pyrite seems to be of limited occur­

rence. In the hand specimen, it can be distinguished from 

pyrite I by its distinctly yellower weathered surface. 

Under the microscope, the two pyrites are almost indistin­

guishable. Both are slightly anisotropie, and they can 

be differentiated only by their relationships to other 

sulphide minerale. As previously noted, pyrite I is one 

of the earliest sulphide minerale. Pyrite II replaces 

galena, which establishes it as one of the youngest sulphides 

of the deposit. The younger pyrite occurs as stringers or 

as lath-like masses which suggest the replacement of a 

previously existing tabular or acicular mineral (see fig.27). 

At the Soucy Claim Group of the Ungava Copper Corpo­

ration, eight miles west of the st. Pierre showing, de 

Montigny found three ages of pyrite (32, p.4). The earliest 
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of these is a fine-grained variety which never shows 

euhedral outlines. This type is not represented in the 

St. Pierre Showing. The intermediate age of pyrite of the 

Soucy Claim Group has characteristics which indicate that 

it can be correlated with the pyrite I described above. 

The youngest pyrite of the Soucy Showing occurs only as 

rime around pyrrhotite graine. This cannot be correlated 

with the pyrite II of the st. Pierre Showing. 

(2) Arsenopyrite. One polished section from the 

pyrite-chalcopyrite zone contains several anhedral graine 

of arsenopyrite. This white, sligbtly anisotropie mineral 

occurs as emall euhedral grains or groupe of grains 

scattered, with galena and chalcopyrite, in a zone of 

brecciated pyrite (eee fig. 26a). Pyrite-arsenopyrite 

age relations are somewhat hard to ascertain, as very few 

instances are seen .in which the two minerale are in contact. 

At one contact between the two minerale, the relationship 

euggeste that pyrite formed later than the areeno9yrite (see 

fig. 26b). 

(3) pyrrhotite. Isolated corroded graine of pyrrhotite 

were seen in aeveral of the polished sections. The pyrrha­

tite content le never more than ten percent of any one 

section, and le ueually lese than one percent. The majority 

of the grains are enclosed in chalcopyrite and galena. 

Grain boundary relationehipe indicate that the pyrrhotite 

is younger than the pyrite and areenopyrite, but older than 
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all the other eulphide minerale. 

(4) Sphalerite. Dark brown to black sphalerite occurs 

as fine-grained intergrowths with pyrite, chalcopyrite and 

galena in the sphalerite-galena zone of the massive sulphide 

lens. In other parte of the mineralized body, ephalerite 

is always associated closely with pyrite, which it replaces. 

The dark color and red-brown internal reflection of the 

sphalerite indicate a high iron content, and hence, a high 

temperature of formation (28, p.84). Examination under 

the reflecting microscope reveels the presence of numerous 

minute inclusions of chalcopyrite, which are assumed to 

have formed by exeolution. 

The e~halerite replacee pyrite and pyrrhotite, and 

ie eut by chalcopyrite and galena. Subrounded masses of 

sphalerite within pyrite cubes are aseumed to be the 

products of incipient core replacement. 

(5) Chalcopyrite. Next to pyrite, chalcopyrite ie the 

most ubiquitous sulphide mineral in all the sections studied. 

Two ages of chalcopyrite occur, the younger being the 

inclusions in ephalerite previously described. The majority 

of the chalcopyrite is found in fine to medium-grained 

intergrowthe with pyrite, galena and sphalerite in the 

massive sulphide body 1 and as veinlets· in the pyri tized 

wall rock. Minor chalcopyrite mineralization intersected 

by drilling is often aseociated with zones of strong 

chloritization. In the pyrite-chalcopyrite massive sulphide 
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zone, chalcopyrite veina and replaces brecciated pyrite I, 

often forming well developed "coast and island11 textures 

(see fig. 24b). Grain boundary relations show that the 

chalcopyrite is older than galena and pyrite II, and 

younger than all other sulphides. 

(6) Galena. Galena was seen in all the polished 

sections of the sphalerite-galena type massive sulphides, 

and in many of the sections of the pyrite-chalcopyrite zone. 

Minor amounts of galena occur with chalcopyrite in veinlets 

in the hangingwall margin of the massive sulphide body. 

Under the reflecting microscope, the galena is white to 

slightly greyish white, and hae well developed rectangular 

cleavage. Lines of triangular pite follow· the cleavage 

directions. Some of these lines are sinuous, indicating 

that deformative forcee were in play at the time of deposi­

tion of the galena. 

Aesays show that the silver content of all samples 

submitted varies directly as the lead content. This euggeste 

a close genetic connection between the two metals. The 

relationship 1s illustrated in figure 3la. Edwards states 

that at normal temperatures, galena can accomodate not 

more than 0.1% of s1lver in its structure. This is equivalent 

to about 0.30 ounces of silver per one percent of lead in a 

lead ore.(28, p.llO). The eilver content of certain parts 

of the st. Pierre massive sulphide zone is twice the maximum 

amount which can be held in the galena. During preliminary 
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examination, no silver minerale were identified in the 

polished sections. However, when galena was etched for 

two minutes with 1;7 nitric acid, it was found to contain 

minute inclusions of a mineral tentatively identified as 

argentite (Ag2s). These inclusions are described below. 

sa. 

(7) Argentite (?). Polished sections of galena were 

blackened by prolonged etching with nitric acid. After 

this had been done, the sections were examined under high 

powers of magnification, and were round to oontain numerous 

minute inclusions of a pale grey mineral which was only 

slightly stained by the acid (see fig. 28). The average 

diameter of the inclusions is one to three microns. They 

are either subround or distinctly square in section, and 

are arranged in lines subparallel to the cleavage of the 

galena, or in groups of uncontrolled orientation. Most of 

the groups of inclusions are in the central parts of the 

galena grains. The combination of the properties of slight 

reaction to nitric acid, isotropism, lack of internal 

reflection and squareness in section, serve to identify the 

mineral as argentite rather than as any other silver mineral 

of similar association. Bateman (35 1 p. 82), Edwards (28, 

p.lll), and Dana (23, p.418) state that argentite commonly 

occurs as minute inclusions in galena. The inclusions are 

assumed to have formed by exsolution. 

(8) Covellite. Two small grains of covellite were 

seen in specimens taken near the surface of the pyrite-



chalcopyrite portion of the massive sulphide zone. Both 

grains were in cracks in gangue minerale beneath the limo­

nitic surface cruet, and are aseumed to repreeent graine of 

chalcopyrite replaced during the proceesee of eupergene 

enrichment. 

(9) Anglesite. Feathery aggregatee of angleeite re­

place the marginal portions of galena grains near the 

surface of the massive sulphide body. A few veinlets extend 

into the central parts of galena grains, following cleavage 

cracks (see fig. 29). 

(10) "Limonite". The term 11 limonite 11 is used in a 

general sense to describe the red, brown and yellow pre­

cipitates from oxidized iron minerale. Hematite (red), 

goethite (brown) and jarosite (yellow) are the constituente 

of limonite (40, p. 329). The limonite of the St. Pierre 

Showing occure as an inch-thick, dark red-brown cruet over 

the pyrite-chalcopyrite portion of the massive sulphide 

zone. The color of this limonite is dietinctly darker than 

the orange ehade of the limonite aeeociated with the econo­

mically uninteresting pyrrhotite-bearing elates of the 

region. This distinction is a useful one in prospecting 

in the area. 

Gangue Mineralogy 

Quartz. Quartz forme approximately five p ercent of 

the massive sulphide body. Two typee of quartz are found. 
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The most common variety ie granular grey quartz, which ie 

evenly dieseminated through the massive eulphides. The 

remainder of the quartz occure as vein matter, in associa­

tion with carbonate. The veinlets are found mostly near 

the margine of the massive sulphide body, and are of two 

ages. One group of veinlets is pre-chalcopyrite, the other 

is post-chalcopyrite, in age (see figl 30). 

Calcite. Grey translucent calcite is disseminated 

through the massive eulphide body in close association with 

the disseminated quartz deecribed above. Creamy white 

calcite occurs in veinlets with quartz. Both varieties of 

calcite effervesce vigorously with dilute hydrochloric acid. 

Small veinlets of creamy white calcite are associated 

with erratic low grade chalcopyrite deposits in the pyritized 

zone of wall rock. 

Tabular or Acicular Minerale (?). As previously noted 

(see RQre Minerale - pyrite II"), galena and pyrite II seem 

to have replaced previously exieting minerale of tabular 

or acicular habit (see fig. 27). No minerale exhibiting 

auch forme are eeen in the mineralized zone at present. 

Dana states that calcite hae been observed to have thin 

tabular and long prismatic habit (23, p.513). In view of 

the presence of carbonates at all stages of mineralization 

in the area, this fact provides an acceptable explanation 

of the phenomenon. 
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The Occurrence of Gold - An Unsolved Problem 

Gold or gold-bearing minerale were not seen in the 

polished sections examined, though assays reveal the pre­

sence of considerable amounts of this metal. Selective 

sampling has shown that the gold values are highest in the 

pyrite-chalcopyrite portion of the massive sulphide body. 

The amounts of gold present, as determined by assay, are 

well within the bounds of the amount of gold which can be 

held in solid solution in pyrite (28, pp.ll2-113). Recent 

research shows that gold may also occur as crystal grains 

of the order of 10-6 centimeters diameter. These minute 

crystals were detected under the electron microscope (28, 

p. 113). 

Therefore, it is reasonable to assume that the gold 

of the st. Pierre Prospect may occur in solid solution with 

the pyrite, or as microcrystals in some part of the pyrite­

chalcopyrite portion of the sulphide mineralization. 

Zones of massive and strongly disseminated pyrite 

intersected by drilling contain a constant but very low 

tenor of gold, despite having mineralogie assemblages 

megascopically identical to those of the gold-rich pyrite­

chalcopyrite zone. The same holde true of small segrega­

tions of heavily disseminated pyrite in the zone of pyri­

tized wall rock. Hawley (quoted in 41, p.lOOS), after a 

detailed spectroscopie study of pyrite from Canadian gold 

mines, stated that "no marked trends of gold content with 
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temperature of formation, type of wall rock, or depth in 

a deposit were established; structural controle, auch as 

prox1m1ty to a contact, seemed to have greater effect.• 

This finding may well apply at the St. Pierre Showing, 

where the anticlinal fold has structurally controlled the 

emplacement of the sulphide minerale. 

A statistical study of assay resulte has revealed an 

interesting trend, which may be of significance in under­

standing the mode of occurrence of the gold. ~he content 

of gold was found to be independant of the amount of zinc 

in all samples which contained both metals. The relation­

ship is illustrated in figure 3lb. Sphalerite, the only 

zinc-bearing mineral identified, was emplaced after the 

pyrite and before the chalcopyrite. The gold-zino relation­

ships suggeet that the gold has no genetic conneotion to 

the sphalerite. 

As all samples of high gold content were taken within 

three feet of the surface, the possibility of mechanioal 

enr1chment of the gold should not be d1sregarded. During 

erosion, particles of gold may have been freed from low 

grade gold-bearing rock. Such particles may have been 

washed into cracks in the rock, and thus concentrated 

below the present surface. However, the rocks of the area 

have been glaciated during Pleistocene time, and it seems 

unlikely that auch a concentration could have accumulated 

in the relatively short period since glaciation. 
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In summary, the occurrence of the gold, and its 

erratic distribution are unsolved problems. It is possible 

that the gold may be in solid solution in the pyrite, or in 

minute crystal particles within the pyrite or the chalco­

pyrite. There is no genetic relationship between the gold 

and the sphalerite. The concentration of gold in the 

pyrite-chalcopyrite portion of the massive sulphide body 

may be due to structural control. The possibi1ity that 

the gold was mechanically enriched by weathering is not 

likely to be valid because of the emall amount of time 

available eince glaciation for auch a procees to act. 

Parageneeie 

On the basie of the relationships between minerale 

observed in polished sections and in thefield 1 the following 

paragenetic sequence of the hypogene ore minerale is 

proposed: 

Oldest. 1. Arsenopyrite. 
2. Pyrite I. 
3 •• Pyrrhotite. 
4 Sphalerite and Chalcopyrite I. 
5. Chalcopyrite II. 
6. Galena and Argentite. 

Youngest. 7. Pyrite II 

Evidence for placing the minerale in the above sequence 

is illustrated in figures 24 to 30, inclusive. Replacement 

criteria of dubious value were disregarded, and clearcut 

veining proved to be the most reliable indicator of rela­

tive age. Some doubt exista as to the pyrite I -arsenopyrite 

relationehip. It is possible that these minerale were 



::;'1 gu re 3 2 

Pa:rAgenetic DiA~~AT"', Shov•in~ the 11e1Rtive Abnndnnce o.:' ·- - -

Ore and GRngue ~~ ;l..nernls 

~arly ••••••••••••••••••••••••••• LntA 

1\l'Sen ony:ri 

Py:ri te 

Py :r:r'l1ot 1 te 

SnhAle:ri te 

Ctlelcopy:ri te 

A-r>gen ti te 

Oun rtz 

c~\lci te 



64. 

deposited contemporaneously. 

A quantitative expression of this paragenetic sequence, 

together with the sequence of the gangue minerale, is given 

in figure 32. 

Wall Rock Alteration 

General Statement 

The presence of several zones of hydrothermal wall 

rock alteration is an outstanding characteristic of the St. 

Pierre mineralized zone. The sizes of these zones and their 

inteneities of alteration are directly related to their 

proximity to the massive sulphide body. Each zone has a 

characteristic mineral assemblage. "Mixed"areas are found 

in gradational portions between the zones. Figure 33 is a 

generalized plan of the surface distribution of the various 

zones with respect to the massive sulphides. 

Certain layera within the metaeedimentary wall rocks 

have been preferentially altered; hence, the outlines of 

the zones are irregular. The zone of fracturing in the nose 

of the anticlinal fold added to the 1rregular1ty of the zone 

of intense silicification. Drilling has disclosed that the 

general pattern of the altered zones is continuous downward, 

but that the intensity of alteration decreaees with depth. 

The various zones are described below. The surface 

width of each zone is expreseed as a multiple of the width 

of the exposure of massive sulphides. This provides an 
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index to the relative values of the forme of alteration as 

prospecting guides. 1 FW" and "HW 1 indicate width ( 1 w") in 

the footwall and hangingwall blocks of the reverse fault, 

respectively, 

Zone I. (FW and HW - 1/5 w.). Crumpled schistose 

slates immediately adjacent to the sulphide body have been 

replaced by a narrow zone of coarse-grained quartz, calcite 

and pyrite, with minor sericite (see fig. 34). The average 

composition of the rock in the zone is: 

Quartz - eyes and veinlets - 30%. 
Calcite - veinlets and disseminated grains - 25%. 
Pyrite - aggregates of fine cubes - 15%. 
sericite - flakes of random orientation - 5%. 
Unaltered wall rock - 25%. 

The relatively small width of this zone gives it little 

value as a proepecting aid. 

Zone II. (FW and HW- 2 to 3w). Zone II ie a halo 

of moderately chloritized, eericitized and pyritized rocks 

which eurrounde Zone I. As both eericite and chlorite are 

common products of regional metamorphism in the area, it is 

difficult to say to what extent this alteration may be due 

to hydrothennal agencies. It was noted that the rocks of 

Zone II have a weathered surface eomewhat more green than 

that of similar metaeediments outside the vicinity of the 

mineralized zone. In addition, a content of five to ten 

percent of disseminated cubee and fine-grained aggregates 

of pale yellow pyrite further serves to d1st1nguieh the 

zone (eee fig. 36a). 
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The chlorite content varies from five to forty percent. 

Drill holes intersected two narrow layera of highly chlori­

tized rock which was associated with minor carbonate and 

chalcopyrite veinlets. 

The sericite content of Zone II varies from 20% to 40%. 

A large part of thisœricite may have been formed by dynamic 

metamorpbism, but one thin section shows ser1c1te of much 

coarser grain aize than any seen elsewhere in the area. 

The relative width of this zone, and the rust-mottled 

weather1ng of its oxidizing pyrite, make it a valid indioator 

of the proximity of the massive sulphide zone. 

Zone III. (FW only. 10 to 15w). An irregular zone of 

intensely silicified wall rock occurs outside Zone II in the 

footwall block only. This restricted occurrence suggests 

that the hangingwall rocks were for sorne reason impermeable 

at the time of silicification. The irregular outline of 

the zone is due to the control of its emplacement by a 

previously existing irregular zone of fracture in the core 

of the anticlinal fold. Certain beda in the anticlinal 

hump seem to have been very susceptible to replacement by 

s1lica. 

The typical rock of Zone III consista of 80% of fine­

grained quartz, 10% of streaky aggregates of emerald-green 

chlorite, two to three percent of disseminated small grains 

of white calcite, and minor quantities of unaltered· wall 

rock. The chlorite is commonly in streaks along former 
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bedding or cleavage planes, but also fille discordant vein­

lets (see fig. 35). 

The silicified rock has a pale green weathered surface 

flecked with white calcite grains. Fresh specimens taken 

at depth show a salmon pink color in the zones of most 

intense alteration. No eilicified rock of similar color was 

seen at any other place in the area. The silicified rock of 

this zone is extremely resistant to weathering, and is the 

reason for the prominence of the knoll on which the showing 

is located. Similar knolls in areas of low-lying metasedi­

ments should be carefully investigated. 

Zone IV. (FW- 4w; HW- 2w). A zone of weakly chlori­

tized and carbonatized wall rock is the outermost expression 

of hydrothermal alteration at the mineralized zone. Schwartz 

notes that "the occurrence of a chlorite alteration well out 

from the ore and generally of moderate to low intensity has 

been emphasized repeatedly" (31, p.305). He cites Cerro de 

Pasco (Peru), Oruro (Bolivia) and Guanajuato (Mexico) as 

characteristic examples of this phenomenon. 

A dark green weathered surface, flecked with blebs and 

rhombe of buff-weathering calcite, is typical of Zone IV (see 

fig. 36b). 

Significance of Wall Rock Alteration 

In addition to providing evidence of the presence and 

location of the massive eulphide body, the wall rock altera­

tion may have had a profound influence on the localization 
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of the metal mlnerallzatlon. The sediments of the pre­

m1neral1zat1on period were very f1ne-gra1ned and were per­

meable only ln vlrtue of the openlngs made ln them by fractu­

ring and sllppage. A few bede eeem to have been more porous 

than the majorlty, but the greatest number offered little 

permeablllty to mlnerallzlng solutions. The altered wall 

rocks are, wlthout exception, of coarser grain than were 

their predecessors. Experimental work has recently shown 

that poroslty is increased by recrystalllzation to coarser 

grain aize (33). In addition, the eilicification and pyri­

t1zat1on created a block of br1ttle rock ln incompetent 

schlstose slates, thus produclng an environment favourable 

to the formation of open1ngs by fracture. Therefore, the 

wall rock alteration prepared the way for the emplacement 

of the body of massive sulphides. 

Controle of Mlnerallzation 

Three structures and one petrologlc feature have con­

tributed to the locallzatlon of the St. Pierre sulphide 

depoe1t. Chemlcal properties of certain of the rock types 

may have caused preferential replacement by ore minerale, 

but this cannet be proved. In order of importance, the 

locallzing factors are: 

(i) The reverse (thrust ?) fault which passes through 

the central part of the map aree.. Schl stosi ty, in part due 

to the fault, has also contributed to concentration of sulphidee. 

(11) The anticlinal fold at the northweat end of St. 



Pierre Lake. 

(iii) Cross faults. 

(iv) Relatively permeable bede at the intersection of 

the anticlinal fold and the reverse fault. 

The reverse fault was formed by thrusting during the 

period of intense deformation of the region. At some time 

during or after this period, the fault zone acted as a channel­

way for ascending solutions. This is evidenced by the minor 

quantities of quartz and pyrite found at intervals along the 

surface trace of the fault zone. 

The reason for the concentration of sulphide minerale 

at the northwest end of st. Pierre Lake rather than at any 

other place along the fault zone, appears to be that the 

anticlinal fold, intersected at this place by the fault, 

provided a zone of fracturing available to the mineralizing 

solutions. Here also, certain permeable bede were downfolded 

into the fault plane. In short, the junction of the anticl1ne 

with the fault plane is the only place in the map area where 

the fault plane is not concordant with the relat1vely imper­

meable bede of the central grey slate band of metasediments. 

The possibili ty that the a.nticline may have provided a 

h1ghly permeable zone susceptible to mineralization is strongly 

advocated. Both field evidence and theoretical considerations 

support this theory. The rock of the anticlinal hump is 

intensely silicified and chloritized. In all other altered 

sediments in the map area, secondary chlorite is present as 

sheet-like aggregates marking the previously existing bedding 
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planes. On the anticlinal hump, however, the chloritio 

stringers are disordered, indicating that a high degree of 

fracturing existed at this place before chloritization. 

Bailey Willis' classic experimente on compress~onal folds 

further illustrate that a tight anticline is the locale of 

considerable fra.cturing, and hence,permeability (30, pl.78; 

see also fig. 37). 

The presence of quartz veina along the zone of the reverse 

fault indioates that silica-bearing solutions pervaded the 

fault at one or more times. Lovering (29, p. 6) states that 

the presence of relatively large open areas above a constric­

ted feeding channei is a factor which favors a steep preci­

pitation gradient. In view of the high degree of permeability 

in the anticlinal hump, it is therefore quite understandable 

that large quantities of silica were deposited in the vicinity 

of the showing, rather than at any other place in the area. 

Following the period of silicification, large quantities 

of pyrite were deposited in the vicinity of the showing. The 

distribution of the pyrite seems to have been controlled both 

by schistosity and by the porosity of certain bede which had 

been brought into the zone of faulting by the anticlinal 

fold. In thin section, it is seen that unpyritized beda are 

either those which had been highly silicified, or dense, 

fine-grained layera. The average grain diameter of the 

latter type of barren rock is 0.01 to 0.005 mm. On the other 

band, pyritized layera are always of coarser grain. The 

average grain diameter in heavily pyritized slate is 0.1 to 
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e.o6 mm. Beda which have been completely replaced may well 

have been even coarser in grain. 

71. 

At the point at which the fault zone intersecta the 

anticlinal fold, the northwest 11mb does not fall away regu­

larly from the crest of the anticline. It is indented by a 

dragfold of about five feet amplitude, as shawn ln section 1A", 

appendix II. Mlnor crenulatlons on the northeast 11mb of this 

lesser fold are lnterpreted as llnears glving the orientation 

of the axis of the fold. These linears strlke S 70°E and 

plunge 1S0 SE. By dr1111ng, it has been shown that the sulphlde 

body strikes in the same direction as the linears, and plunges 

12t0 sE. This strongly suggests that the emplacement of the 

sulphide body was controlled by the dragfolded northeast 11mb 

of the anticllne. The upward migration of the m1neral1z1ng 

solutions was halted by impermeable fine-grained beda and by 

the halo of s111cified wallrock which bad prevlously been 

developed. 

The s111c1f1cat1on and pyr1t1zat1on of the core and north­

east 11mb of the anticline established a maas of brittle, 

competent rock ln an envlronment of incompetent slates and 

tuffe. The deformation which produced the cross faults of 

the region caused the opening of fractures in and around the 

competent maas. This gave access to solutions bearing base 

metals. These solutions filled the fractures and replaced 

parts of the m1neral1zed maas. It la likely that several 

cross fractures acted e.s channelways for the metal-bearlng 

solutions. The nearest major cross fanlt is fifteen hundred 
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reet northwest of the showlng. Two cross faulta of mlnor 

displacement are 1nd1cated at the ahowlng, one at the north­

west, the other at the aoutheast end of the mlnerallzed zone. 

Both of these faults strike N 30°E and are vertical, with 

left hand displacementa of the order of two feet. Dr1111ng 

has shown that the pyrltlc body produced by the first phase 

of metallizatlon le offset to both the right and the left 

at intervals along its length by minor faults not exposed 

at surface. Similar croesfaults outslde the map area are 

known to be associated with galena and chalcopyrite occur­

rences (7). 

In summary, the sulphide body at the St. Pierre Prospect 

was localized in a favourable zone formed by the conjunction 

of an anticlinal fold and e reverse fault. A miner fold on 

the northeast 11mb of the anticline controlled the deposition 

of the pyrite body. Permeabillty by virtue of relatively 

large grain aize caused the selective mlneralization of certain 

bede. Impermeable fine-gralned layera and a prevlously deve­

loped aureole of e111c1f1ed wall rock seem to have limited 

the upward advance of the metallizing solutions. Subsequent 

movements formed cross faults and opened fractures ln and 

near the brittle quartz-pyrite mass, glvlng accees to solu­

tions which enriched the deposit with base metal sulphides. 

Conditions of Formation of the Deposlt 

The mi neral as sembl ages of the miner alized zone suggest 

that the St. Pierre deposit was formed under mesothermal to 
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hypothermal conditions. Lindgren (quoted in 36, p.l48) 

stated that high pressures, moderate depth of formation and 

temperatures of 200°-500°C. are the conditions necessary for 

the deposition of mesothermal and hypothermal deposits. No 

quantitative estimate of depth or pressure at the time of 

deposition can be made from the data studied in this thesis. 

There are several elues which indicate the order of tempera­

tures which prevailed at the time of deposition. Bateman 

lista chalcopyrite, arsenopyrite, galena and sphalerite as 

being typical of "intermediate 11 tempera.tures of deposition 

(35, p. 158). Two features of the st. Pierre ore minerale 

serve to narrow the range of temperature at which the deposit 

could have been formed. These are the dark colour of the 

sphalerite and the presence of exsolution chalcopyrite in 

the sphalerite. 

The colour of ephalerite has been found to vary from 

light to dark with increasing iron content (28, p. 84). 

Kullerud has shown that · the amount of FeS which will dissolve 

in sphalerite can be directly related to the temperature at 

which the sphalerite was formed (34). The St. Pierre 

sphalerite is uniformly dark brown to black, and has deep 

red-brown internal reflection. This suggeata that the FeS 

content of the sphalerite is from 8% to 15% (28, p. 84). 

Edwarda notee that sphalerite with more than 10% diasolved 

FeS inevitably contains exsolution blebs of pyrrhotite 

visible under the microscope (28, p.84-8S). This is not 

seen in the St. Pierre sphalerite. Therefore, the content 
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of FeS in the sphalerite is limited to 8% to 10%. This 

suggests a temperature of formation of the range 200°C. to 

5oooc., depending upon pressure. If the pressure was 1000 

to 5000 atmospheres, the temperature would have been approxi­

mately 4oo0 c (34). 

Experimental work on chalcopyrite solutions in sphale­

rite has shown that chalcopyrite exsolves from sphalerite 

at various temperatures. Schwartz achieved separation at 

650°0., Borchert at 550°C., and Buerger at 350° to 4oo0 c. 
(37, p. 361). Buerger•s result approximates that obtained 

by the estimation of the FeS content of the sphalerite. 

In summary, mineralogical and textural evidence indi­

cates that the massive sulphide body wae formed at a tempe­

rature of the order of 4oo0 c. 

Classification of the Depoeit 

In the terme of Bateman 1 e system of classification of 

mineral deposits, the St. Pierre depoeit is the product of 

hydrothermal replacement and cavity filling (35, p. 364). 

Of these two processes, replacement dominated. Evidence of 

cavity filling is eeen in the numeroue veinlete in the 

vicinity ofthe deposit, and in thefilllng of chalcopyrite 

which cemente many brecciated zones in the pyrite-chalco­

pyrite portion of the massive eulphide body. Uneupported 

residual nuclei of wall rock are found in many places along 

the margine of the massive sulphi de body. These are criteria 

of replacement, as are cubes of pyrite which transect slate 



laminae. In general, the early silicification and pyritiza-

tian periode were times of intense replcement. Temperatures 

and pressures were likely high during these phases. With 

decreasing temperature, cavity filling became more important, 

and the last stages of mineralization are characterized by 

galena-chalcopyrite veinlets and crustified quartz and calcite. 

In form, the St. Pierre Deposit is roughly pencil-shaped 
·' 

and is made up of a number of disconnected lenses which may 

have been offset by cross faulting between waves of minerali-

zation. 

The association of ore minerale found in the St. Pierre 

Deposit illustrates the inadequacy of the recently established 

chemico-mineralogic classification of Schneiderhohn (36, p.l63). 

This classification is excellent as far as it goes, but it 

leaves many mineral associations unclassified. In terme of 

the Schneiderhohn classification, the St. Pierre Deposit must 

be placed in three categories: 

(a) Mesothermal chalcopyrite veine and crushed 

zones in metamorphosed basic rocks (chlori~ copper associa­

tions). 

(b) Mesothermal eilver-lead-zinc repl-acement 

deposits. 

(c) Kata- to mesothermal pyr1t1c stocks and 

impregnations. 

A further classification would be necessary to explain 

the association of gold with the deposit. At beat, this is 

a cumbersome definition. It can be shortened slightly by 
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classifying the deposit as the product of a pyrite-chalcopyrite­

gold mineralization followed by a lead-zinc-eilver phase. 

In summary, the st. Pierre Deposit ie a pencil-shaped, 

meeo- to hypothermal sulphlde body, ln whlch replacement and 

cavity filling have combined to deposlt ore minerale of the 

pyrlte-chalcopyrlte-gold and lead-zlnc-silver chemico­

mineralogical associations. 

Comparison to Other Depo~lts 

General Statement 

The st. Pierre Showlng differe ln many ways from the 

typical eulphlde deposlts of the region. A deposlt at Soucy 

Lake has many characteristlcs in common with the St. Pierre 

Prospect, but in other ways, more closely adheres to the 

regional pattern of mlneralization. 

An lnteresting resemblance exista between the St. Pierre 

Prospect and certain sllver-lead-zinc deposite of the Mount 

!sa District of Queensland, Australia. 

In the following sections, the St. Pierre Prospect is 

compared and contrasted with: the "type-deposlt" of the 

region, the Soucy Lake Showlng, and the deposlts of the 

Mount Isa District, of Australia. 

The st. Pierre Prospect and the Type-deposit of the 

Reg1oq 

The great majority of sulphide deposlts along the eastern 

margln of the Labrador Trougb are round in gabbro sille and 
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1.n the sediments immediately adjacent to these sille (42; 

7; 2, p. 6; 12, p. 9). Most of these deposits are associated 

with a blotchy, feldspathic gabbro known locally as "leopard 

rock". The sediments most frequently replaced by sulphides 

are dark brown or black slaty argillaceous formations. The 

sulphide deposits are concordant zones of disseminated 

pyrrhotite and chalcopyrite, with or without smaller bodies 

of massive sulphides of the same composition. In sorne sedi­

mentary bede, replacement has been complete over long distan­

ces. pyrrhotite forme over 90% of the sulphides in these 

deposits, and pyrite is not conspicuous except in a few 

places. Minor amounts of pentlandite are associated with 

pyrrhotite in some of the gabbro sille. Chalcopyrite is 

either disseminated, or in tiny veinlets which are clearly 

later than the pyrrhotite. Slipp suggests that at least 

sorne of the chalcopyrite was introduced along cross frac­

turee (7). 

The structural control of these deposits is not comple­

tely known. When the deposits are associated with folds, 

they are found on the limbe at sorne distance from the noses 

of the folds. At sorne deposite, shearing and jointing 

parallel to the sill contacts, and jointing perpendicular 

to them, seem to have exerted a control on the concentration 

of the sulphides (43, p. 11). Many of the depoeits are near 

the lower contacts of the gabbro sille; a tew are in the 

central portions or at the upper contacts. 

The sulphides of the sediments near the gabbros are of 
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dietinctly finer grain, and contain little or no nickel. 

The presence of bede which have uniformly massive eulphides 

over great lengths suggeets the poseibility that the mine­

ralization may have been caueed by the mobilization of 

syngenetic iron and sulphur due to th~eating affect of 

the gabbro sille. Ineufficient work has been dona on these 

depoeits to support or we~~en this theory. 

Both the sediments and the gabbros of certain mineralized 

zonee have low contents of zinc 1 lead, gold and silver, in 

addition to copper, and in the gabbros, nickel. 

The St. Pierre Deposit has few characteristics in common 

with the deposite described above. It is not in the vicinity 

ot a mineralized gabbro sill. No "leopard rock• sille were 

seen in the eurrounding area. The host rock of the St.Pierre 

sulphides is a grey slate of a different appearance than 

the host rocks of the regional type-depoeits. The ore 

minerale of the St. Pierre Prospect are similar to those of 

the ether zonee 1 but the relative proportions are uniquely 

different. At the St. Pierre Prospect, pyrite is the 

dominant mineral, and pyrrhotite forme an unimportant part 

of the sulphide body. High gold, silver, lead and zinc 

content further serves to segregate the St. Pierre Prospect. 

None of the regional type-deposits have the intensely sili­

cified wall rock, associated with the st. Pierre sulphide 

body. 

The comparison of paragenetic sequences suggests that 

the st. Pierre deposit and the regional type-deposits were 
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formed by the same phases of mineralization, but that the 

environment at the st. Pierre Showing was favourable to the 

precipitation of relatively large quantities of pyrite, gold, 

argentiferous galena and sphalerite. The rocks of the regio­

nal type-deposits were more susceptible to mineralization 

during the phase of deposition of pyrrhotite. The nickel 

characteristically present in the mineralized gabbro is 

possibly a remobilized and reconcentrated constituent of 

the gabbro, which did not migrate far enough to form a 

detectable constituent of the St. Pierre sulphide body. 

The St. Pierre Prospect and the Soucy Lake Showing 

The Soucy Lake Showing of the Ungava Copper Corporation 

lies eight miles west of the St. Pierre Prospect. De Montigny 

studied the sulphides of this showing and those of some 

regional type-deposits. He concluded that the sulphides 

at the Soucy Lake sbowing were produced by the same proces­

ses which produced the regional type-deposits (32, p. 26). 

The Soucy Lake Showing has features which suggest that it 

belongs to a category intermediate between the St. Pierre 

Prospect and the regional type-deposit. 

The main part of the Soucy Lake Showing la a lens of 

strongly disseminated sulphides, which occupies the axial 

zone of an overturned fold (32, p. 9). The lens is 1600 

feet long and 66 feet wide, and contains at least two and 

one half million tons of ore with an average content of 

1.59.% of zinc, 1.12% of copper, 0.03 ounces per ton of gold, 
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and 0.35 ounces per ton of silver. These percentages of 

metale are intermediate between those found at the St. 

Pierre Prospect and those of the regional type-deposits. 

The soucy Lake sulphide body lies in black shale near a 

mineralized "leopard rock" sill. 

De Montigny proposes a paragenesis of the Soucy Showing 

ore minerale which resembles closely that proposed for the 

St. Pierre sulphides. The correlation of the pyrites of 

the soucy Showing with those of the St. Pierre Prospect has 

already been discussed (see "Ore Mineralogy- Pyrite"). In 

addition to having similar ore mineral assemblages, both 

deposits show texturai evidences of a period of fracturing 

and vein formation subsequent to the deposition of the 

sphalerite, and prier to that of the chalcopyrite (32, pp.4, 

21, 23, 24; see also, in this thesis, "Gangue Mineralogy -

Quartz"). 

on the bases of structural, texturai and mineralogie 

evidence, the writer supports the conclusion of de Montigny 

that all sulphide deposite in the sediments o~ the region 

have a genetic connection (32, p. 26). A wide range of 

structural controle and metal proportions 1s possible due 

to the presence of a variety of patrologie and structural 

environments of mineralization. The st. Pierre Prospect 

and the regional type-deposit are the extremes of this 

range. The Soucy Showing is an intermediate type. It is 

quite possible that the sulphide deposits within the gabbro 

sille will be found to be the products of the same metallo-



genetio epooh, with difference due to the chemical and 

physical properties of the original gabbro. 

The St. Pierre Prospect and the Mount Isa Deposits of 

Australia 

A striking parallelism existe between the geologie 

environment, structure, mineralogy and inferred history of 

the st. Pierre sulphide deposit, and those of the silver­

lead-zinc deposits of the Mount Isa District, Queensland, 

Auetralia. The Mount Isa deposits havebeen exploited by 

underground mining, and inteneively studied for some fifteen 

years. Before discussing the origin of the St. Pierre 

eulphide body, it is of value to review the data and inter­

pretations accumulated during the min1ng of these similar 

deposits. The following descriptions and theories are 

taken from a detailed paper by Blanchard (29, pp.l48-154), 

and from a brief account given by Bateman (35, pp.542-543). 

The regional geologie setting of the Mt. Isa District 

is in a north-northwest-trending band of Precambrian rocks, 

400 miles long and 30 to 125 miles wide. Steeply d1pp1ng 

bede of quartzite and shale are complexly folded and faulted. 

Granite intrueives are common in the region, but are not 

found cloeer than five miles from the mineralized zones. 

In the v1o1n1ty of the deposits, evenly thin-bedded 

shalee lie unconformably between thick-bedded quartzites. 

These shales are two miles thick, and their bedding strikes 

north-northwest, and dips 60°SW. 
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The ore bodies are lenses in zones of shearing on the 

south limbe of both anticlines and synclines. The zones 

of shearing are believed to have been localized on the south 

limbe by thrust faulting from the southwest. Although 

shearing conforme closely to the bedding, the zones of 

shearing follow closely the dips of the axial planes of 

the folds, so that the ore bodies are not altogether con­

cordant with the bedding. 

The ore in the shear zones is fine-grained hypogene 

replacements by silver-lead-zinc sulphides, usually inter­

banded with, or replacing, fine-grained pyrite and pyrrha­

tite. Alternating bands of unreplaced shale seem to have 

the same chemical composition as the replaced bede. The 

average grade of the ore is 9.4o% of zinc, 8.14% of lead, 

and .5.30 ounces per ton of silver. The ore minera.ls are 

galena, sphalerite, pyrite, maroasite, pyrrhotite, arseno­

pyrite, chalcopyrite, tetrahedrite and silver sulphides. 

Wall rock alteration around the ore bodies is limited 

to weakly developed zones of penninite, sericite and dolo­

mite. In close proximity to the ore bodies, are several 

intensely silicified masses of shale breccia. These masses 

are topographically impressive, but contain no ore. 

The ore was emplaced as a result of three structural 

disturbances: 

{a) MaJor overthrust Movement. Folding, faulting and 

breccia zones were produced in the shales. The breccia zonee 

were intensely silicified and pyritized. 
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(b) Crush1ng and Shear1ng Movement. This phase occurred 

dur1ng the late stages of the thrust1ng movement. Brecc1at1on, 

carbonat1zat1on and pyr1t1zat1on of the m1neral1zed zones 

took place. La.te movements sheared the shalee between the 

e111c1f1ed breccia massee and the faulte. Most of the fine­

grained sulphides were depoeited, first pyrite and pyrrhotite, 

then ether sulphides. Small amounts of chalcopyrite were 

deposited in carbonate veine. Thrust faulting ceased. 

(c) Cross Fracturing Movement. Cross fracturing 

movements caused crackling of the ore bodies. Vertical 

fractures at right angles to the ore bodies were produced 

and mineralized. These fracturee ,.,ere confined to zones of 

previous weakness. Quartz and calcite were injected into 

fractures which were reopened parallel to the ore bodies. 

Coarse gal ena, sphaleri te and silver miners.ls were deposi ted. 

No faulting occurred after this phase of movement. 

On the whole, the Mount Isa depoeits are a large ecale 

analogy of the st. Pierre eulphide body. Regional geology 

is the same in both places, and the structural controle of 

m1neraliza.tion differ only in detail. The gabbro sille in 

the St. Pierre Area have no equivalents in the Mount Isa 

District, but their affect on s tructura l movements may be 

said to approximate that of the competent quartzites near 

the Australian deposits. The wall rock alteration of the 

two depos1ts differe only in tha t the sili cified breccia 

masses of the Mount Isa District are more divorced from the 
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sulphide bodies than is the corresponding maas at the St. 

Pierre Prospect. It is in the textures and parageneses of 

the ore and gangue minerale that an even closer resemblance 

is found. Each deposit has early, fine-grained pyrite and 

pyrrhoti te, supplemented by fine-gra.ined base ~etal sul phi­

des at Mount Isa, which were deposited during structural 

disturbances due to'thrusting. These fine-grained minerale 

have been replaced by coarser galena, sphalerite and silver 

minerale deposited from solutions, some of which had been 

channeled through cross fractures. Chalcopyrite is associa­

ted with carbonate veine at both deposits. The presence 

of large quantities of gold in the St. Pierre sulphides is 

a deviation from the common pattern. 

In summary, geologie conditions at the St. Pierre 

Prospect greatly resemble those at the sulphide deposits of 

the Mount Isa District, Queensland, Australia. Common 

geologie environment, analogous wall rock alteration, and 

similarities of ore mineral textures and parageneses 

atrongly suggest that the deposite had similar histories 

of formation. 

The Origin of the St. Pierre Sulphide Body 

General Statement 

The st. Pierre sulphide body was formed by a succession 

of phases of m1neral1zet1on, each aesociated with a structural 

disturbance. The first period of mineralization occurred 
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during the epoch of folding and thrust faulting which con~ 

torted the rocks of the area. Late spasme of movement 

caused reopening of fractures, and further metallization 

of the deposit. The final stage of mineralization was asso­

ciated with cross fracturing which resulted from the relaxa­

tion of the compressive forces, or from a renewal of these 

forces in a later period. The stages of formation of the 

deposit are discussed in detail below. 

Early Mineralization 

During Late precambrian time, the rocks of the Labrador 

Trough were. complexly folded and thrust faulted by compressive 

forces which acted in an east-west direction. The folds of 

the st. Pierre area, and the reverse fault and schist zone 

which pass longitudinally through the centre of the claim 

group, were formed at this time. During late stages of 

the movement, silicification and pyritization occurred in the 

schist zone. The mineralizing solutions depoeited minor 

amounts of quartz and pyrite at various places in the achiet 

zone, but, as a whole, the environment waa not favourable 

for replacement. At the northweet end of st. Pierre Lake, 

however, the achiet zone intersecta the northern 11mb of an 

anticlinal fold. Near the fault, bede in the nosè of the 

fold had previously been brecciated during folding, and 

further fractured during faulting. This formed a highly 

permeable zone in the footwall of the reverse fault. 

Mlneralizing solutions escaped from the confinement of the 
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achiet zone 1nto the brecciated zone. The sudden decrease 

of temperature and pressure caused the precipitation of 

large quantities of silica, which filled fractures and re­

placed the deformed beda in the nose of the anticline. This 

produced a competent maas of quartz in an environment of 

easily deformed metasediments. Later movements along the 

reverse fault sheared the slate bede between the fault plane 

and the silicified maas. Solutions deposited pyrite in the 

sheared area. 

The origin of the mineralizing solutions is not known. 

They may have been related to a late phase of the gabbro 

intrusion, but this seems unlikely, as the sul~hide deposi­

tion was controlled by structural features which clearly 

post-date the gabbro. Dr. R. D. Macdonald notes that the 

st. Pierre Prospect is located only a few miles inside the 

eastern boundary of the Labrador Trough, and that the 

granitic intrusives found outside the Trough (and presumably 

beneath it) may have influenced the formation of the mineral 

deposits of thearea (42). Insufficient mapping has been 

done to ascertain wh~ther any oftne granites to the east 

are younger than the Trough sediments. 

Intermediate Minerali?.ation 

The orogeny which reached its apex in the formation of 

the major folds and faults of the region did not cease 

abruptly. After the period of great deformation, intermittent 

pulses of movement caused minor adjustmente in the rocks of 
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the area. one or more auch pulses caused brecciation of 

the pyrite lens of the St. Pierre area. This formed a 

permeable zone in which pyrrhotite was deposited. A second 

brecciation gave access to solutions which deposited a 

large quantity of sphalerite which actively replaced the 

pyrrhotite and pyrite. The examination of polished sections 

has shown that the pyrite-pyrrhotite-sphalerite maas was 

in turn brecciated, and veined by quartz and carbonate. 

The association of pyrrhotite, pyrite and sphalerite 

is common in the mineralized zones of the region, although 

pyrite and sphalerite are usually present in only minor 

amounts. (7). The sphalerite is always black, indicating 

tha.t i t was deposi ted at high temperature. 

Late Mineralization 

The folds and thrust faults of the St. Pierre claim 

group are eut and displaced by a large number of cross 

faults. It may be that the piling-up of thrust slices and 

overturned folds during compression produced a complex that 

was not stable when the compre·ssive forces died out. 

Adjustment by cross faulting may have resulted from auch a 

situation. It is equally possible that a renewal of com­

pression may have caused movements along previously existing 

weak zones due to compressional Jointing. At any rate, 

the late period of metallization at the St. Pierre Prospect 

was related to cross fractures. All known occurrences of 

hydrothermal ga.lena in the region are associated with 
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quartz-carbonate veine in ·cross fractures (7; 2, p. 7). 

Slipp euggests that the chalcopyrite of the regional type­

deposits was deposited in cross fractures (7). These gene­

ralitiee are eupported by structural and texturai evidence 

at the St. Pierre Showing. Galena and chalcopyrite, as well 

as occurring in the massive sulphide lens, are found in 

quartz-calcite veine which fill fractures at right angles 

to the strike of the local structures. The distribution of 

the ore minerale suggests that they were formed by deposition 

from solutions which spread into the massive sulphide zone 

from cross fractures. At least two minor cross fractures 

occur in the mineralized zone, and the configuration of 

the sulphide body suggests tha.t it has been eut by at least 

three cross faults of minor displacement. Geologie mapping 

indicates that a major cross fault occurs 1500 feet north­

west of the sulphide body. 

In detail, the sequence of events of the late period 

of mineralization was as follows: 

(a) Brecciation of the pyr1te-pyrrhot1te-sphaler1te 

maas, with replacement and veining by chalcopyrite. 

(b) Brecciation, with reopening of narrow fractures 

parallel to the sulphide maas near its northern margin. 

Deposition of argentiferoue galena. 

(c) Minor brecciation. Deposition of small quantities 

of pyrite, Formation of crustified quartz and calcite 

cavity fillings. 

The presence of crustified veine and vugs indicates 



that at least the last mineralization took place at rela­

tively low temperature. 

As in the case of the earlier mineralization, the source 

of the metallizing solutions is not known. 
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SUMMARY AND CONCLUSIONS 

Summary 

The st. Pierre Prospect is located near the northeast 

margin of the Labrador Trough, forty-six miles west-north­

west of Fort Chimo, New Quebec. Complexly folded and faulted 

Proterozoic metasediments and ·gabbroic sille underlie the 

map area. 

The rock types exposed on the claim group are grey-green 

slates, tuffe, phyllites, and schiste, iron-carbonate slate, 

green, magnetite-bearing slate, quartzite and uralitic meta­

gabbro sille. Parts of sixteen separate gabbroic sille are 

exposed in the map area. Field observations indicate that 

the tops of the metasediments face toward the southwest. 

The structures of these rocks conform closely to the 

regional structural pattern. The map area lies on the 

northeast 11mb of a northwest-trending major syncline. The 

general strike of the formations is northwest, and they dip 

60° southwest. W1th1n the claim group, there are two lasser 

orders of similarly or1ented folds. These folds plunge at 

low angles toward the southeast. A northwest-trending, north­

east d1pp1ng reverse fault and achiet zone pass longitudinally 

through the centre of the cla1m group. A set of vertical 

cross faults displaces all other structures in the area. 

Regional dynamothermal metamorphism has altered the 

rocks of the area to the biotite-chlorite subgrade of the 

greenschist facies of metamorphism. Induration due to 
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silica metasomatism is present in the metasediments adjacent 

to certain of the gabbro sille. 

Pleistocene continental glaciation left a mantle of 

boulder clay, which covers the majority of the area. The 

direction of the glacial movement was south-southwest to 

north-northeast. 

Three hundred feet west of the northwestern end of 

st. Pierre Lake, a body of massive and disseminated sulphides 

is exposed on the north aide of a small but prominent knoll. 

The major minerale of the deposit, in order of abundance, 

are pyrite, sphalerite, galena and chalcopyrite, The gangue 

minerale are quartz and calcite. The deposit is surrounded 

by an aureole of intensely to moderately altered wall rock. 

Although small, the deposit has a relatively high content 

of zinc, lead and copper, as well as substantial tenors of 

gold and silver. The nature of the sulphide body, its envi­

ronment, and the percentage relationships of its metals are 

unique in the region. 

The deposit consista of a number of disconnected lenees 

of massive and diseeminated pyrite, with minor chalcopyrite. 

The largest of these lenses has been enriched by sphalerite, 

argentiferous galena, and gold. This lens is exposed at 

surface, and is the northwest extremity of the mineralized 

zone. Considered as a unit, the sulphide body etrikes S?OoE 

and plunges approximately twelve degrees southeast. The 

lenses dip seventy degrees northeast. 

Textural relationships of the ore minerale show that 
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arsenopyrite and pyrite were deposited during an early phase 

of miner.alization. Pyrrhotite and sphalerite were introduced 

at a later stage. In the final phase of mineralization, 

chalcopyrite, galena, argentite and minor amounts of pyrite 

were deposited. 

The sulphide body at the St. Pierre Prospect was 

localized in a favourable zone formed by the conjunction 

of an ant1cline and a reverse fault. A minor fold on the 

northeast 11mb of the anticline controlled the deposition 

of the pyrite body. Permeability by virtue of relatively 

large grain size caused the preferential mineralization of 

certain beda. Impermeable, fine-grained layera of a pre­

viously developed aureole of silicified wall rock may have 

limited the upward advance of the metallizing solutions. 

Subsequent movements formed cross faults, and opened fractu­

res in and near the brittle quartz-pyrite mass, giving 

access to solutions which enriched the deposit with base 

metal sulphides. 

Mineralog1cal and textura! evidence indicates that 

the massive eulphide body was formed at 400°, under condi­

tions of moderate to high pressure and unstable mechanical 

equilibrium. The deposit is classed as a meso- to hypo­

thermal sulphide body, in which replacement and cavity fil­

ling have combined to deposit ore minerale of the pyrite­

chalcopyrite-gold and sphalerite-galena-silver chemico­

mineralogical associations. 

The St. Pierre deposit is different in many ways from 
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the other sulphide deposits of the region. Among its unique 

features are: high content of pyrite, sphalerite, galena, 

silver and gold; low proportion of pyrrhotite; intensely 

altered wall rock; control of deposition by folds; and 

lack of association with mineralized gabbro sille. Deepite 

these differences, the study of mineral assemblages and 

parageneees, on a comparative basie, has indicated that the 

st. Pierre depoeit wae formed at the eame time and by the 

same sequence of events as were the other deposite of the 

region. 

Three etagee of mineralization contributed to the 

formation of the St. Pierre depos1t. An early phase of 

s1licification and pyr1tization was associated with the 

culmination of orogenie activ1ty in the region. Sphalerite­

pyrrhotite mineralization occurred during the uneettled 

period follow1ng orogeny. A late phase of mineralization 

depos1ted chalcopyrite, galena and pyrite in openinge caused 

by cross fracturing. 

Unsolved Problems 

Three major problems remain unsolved in the St. Pierre 

area. Theee are briefly stated below. 

(a) The mode of occurrence of gold in the massive 

sulphide body, and the factors which control the erratic 

distribution of this metal, are not known. Selective samp­

ling has shown that the r1chest concentrations of gold are 

round in the pyrite-chalcopyrite zone of massive sulphides. 
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The gold 1s not visible in polished sections, even under 

high powers of magn1f1cat1on. The amount of gold in the 

richest samples 1s well w1th1n the limit of the amount of 

gold which can be held in solid solution in the given amount 

of pyrite. Assays suggest that the gold has no genetic 

oonneotion with the sphalerite or with the galena. 

(b) It 1s not known what, if any, effect the intrusion 

of the gabbro sille of the area had on the emplacement of 

sulphide deposits. Sulphide minerale associated with gabbro 

sille, both in the St. Pierre area and elsewhere in the 

region, are always younger than the sill rocks. The sulphide 

deposit at the northwest end of St. Pierre Lake is localized 

in a schist zone and an anticline that were formed after the 

intrusion of the gabbro. This suggests that the sulphides 

were deposited after the intrusion. It le possible that 

some of the early sulphides at the St. Pierre showing have 

a genetic connection with the gabbro. Most field evidence, 

however, suggests that the gabbros had little or no influence 

on mineral deposition at the showing. 

(c) The origin of the mineralizing solutions which 

produced the St. Pierre deposit is not kno~m. As noted in 

the preceding section, 1t 1s unlikely that the intrusion of 

the gabbro sille had an effect on the production of the 

mineralized zone. No younger intrusives occur in the vici­

nity of the map area. A few miles to the east, outside the 

• 
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Labrador Trough proper, granites intrude the gneieses of 

the basement complex. Ineufficient work has been done in 

the area to establish whether any of the granites are 

younger than the Trough formations. 

Conclusions and Suggestions 

The most significant conclusions reached as a result 

of this study are that the St. Pierre deposit was formed 

by the same processes that formed the other sulphide deposits 

of the region, and that there is a strong poseibility that 

similar high grade base metal deposits exist eleewhere in 

the region. Efforts to locate similar depoeits should be 

concentrated in areas in which the structural conditions 

are analogous to those at the St. Pierre Prospect. In the 

terme of McKinstry, "intersecting loci" are the keys to 

the location of potentially mineralized zones (21, pp.210-

212). In this case, the loci are northwest striking achiet 

zones, cross faults, and brecciated zones auch as the one 

in the nose of the anticline at the st. Pierre showing. 

When examining areas in which two or three of these 

loci intersect, the search can be further limited to zones 

of metasediments which exhibit the effects of intense wall 

rock alteration. The mineralized zone at the St. Pierre 

showing outcrops on the aide of a small but prominent knoll. 

The protrusion of this knoll above the surrounding low-lying 

metasediments is due to the high resistance to weathering 

of the intensely eilicified wall rock to the footwall of 
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the massive sulphide body. 

The St. Pierre sulphide body itself is not of economie 

aize, but its presence atteste to the potentialities of the 

area as a mineral producing district. It is possible that 

further exploration will uncover similar deposits of larger 

proportions. 
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