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INTRODUCTION.

Since 'Undeveloped Mineral Resources'! is to be the
object of our study, a procedure that seems simple and logical
would be to inspect a few of these - figuratively speaking -
and then to discuss our observations. If this is tried however,
it wlll soon become apparent th&t undeveloped mineral resources
present a characteristic which separates them sharply from
undeveloped water power resources or undeveloped forest resources.
Generally speaking, mineral resources are not open to inspection!!!

"An explorer whose wanderings lead him close to a
wvater fall can first hear it, then he can see 1t. If he considers
it of some interest, he may add it to a list coumpiled from his
observations and those of his predecessors and contemporaries,
Later, as the frontiers of the unsettled areas are rolled back

and centres of industrialization approach the location of the

(1) Crief, Mineral Deposits Branch, Quebec Department of Mines.



-2.‘

fall, farsighted promotors or manufacturers will be tempted

to Investigate the site more closely; they will engage engin-
eers and experts to survey this 'undeveloped resource!, The
point that I wish to emphasize is that before the possirle
power site had become an ‘undeveloped resource', someone had
seen it, had noted it, and had probsbly described it. Whether
or not to develop the site mey be a very complex economic and
engineering problem, but the fall itself is there for all to
see. JIts existence 1s common knowledge.

Similar remarks are applicable to our forest
resources. The trees too are there for all to see. Nowadays
we can even photograph them, with surprising accuracy and detail,
frcm planes that travel at one hundred miles per hour. Study
of the pilctures supplemented by well chosen traverses run by
expert timber cruisers permit at least preliminary appraisal
of these 'undeveloped resources'.

Undeveloped mineral resources on the other hand,
may (and I am sure do) exist, but not where all may see them.
For in large part, our mineral resources are scattered here
and there throughout the c¢rust of the earth where they cons-
titute concentrations extremely small compared to the total
volume of the rock drmations,

The surface of bedrock affords a single cross-
section of these rock formations, and i1f the deposits in
which we might be interested lie comrletely below this

natural section, only most unusual luck or skill will ever



-3 -

locate them, Still worse, in our Province, about ninety
percent of this single avallable section is effectively
ccncealed by surficial deposits -~ overburden, soil, moss
and water,

All things considered, our prospectors have to
meet very adverse conditions. The success so far achleved is
remarkable and highly encouraging, but at the same time even
slight acquantance with these conditions leads to the con-
viction that many more mines remain to e discovered even in
areas that have most attracted the attention of prospectors.
Perhaps this is just as wellj it would be impossible to over
stress the fact that developed mineral resources are wasting
assets, and the deposits we mine are the cream of & crop that
took a thousand million years to mature. TFuture generations
will doubtless be grateful that nature has supplied a brake
to our desire to reap more than our share of the harvest.
GEOLOGICAL SUB DIVISIONS.

The total area of the Province of Quebec is given
as 594,534 square miles. Geologically this vast area may
be dlvided into three reg ons or units that are remarkably
distinet. These three geological units are also physiographic
divisions. They are by no means equal in size, since the
largest, the Laurentian Plateau, occupies about 93 per cent
of the area of the Province, whereas the St, Lawrence Lowlands
account for barely two per cent; the Appalachian region makes

up the remaining five percent. The mineral resources, developed
and undeveloped, of each of these are different and must there-

fore be treated separately.



LAURENTIAN PLATEAU.

The Laurentian Plateau in the Province of Quebec
extends northward to Hudson's Bay and Strait. The southern
boundary i1s a sinuous line extending from Ottawa to Quebec,
and to the east of Quebec 1t follows the north shore of the
St. Lawrence riverj; this southern boundary is well marked by
an escarpment commonly referred to as the Laurentisn Hills,

This Laurentian Plateau of Quebee forms part -
almost one third in fact = of the Canadian Shield of which
the mineral ressources are a factor of prime ilmportance in
the economy of the country. To appreciate this, it will
suffice to call to mind the gold-copper and zinc deposits of
Vestern Quebecy the gold mines of Porcupine, Kirkland Lake
=nd Little Long Lac in Ontarloj the silver deposits of Cobalt}
the great copper~nickel mines of Sudburyj the iron deposits of
the Lake Superior region and New Quebecj the iron~titanium
depesits of the Allard Lake areaj the silver-uranium and the
gold deposits of the North West Territoriesj the zine-copper
deposits of Manitobaj; all these and many other minor deposits
lie in the Canadian Shield, nearly one third of which, I repeat,
lies in the Province of (uebec. Furthermore, it is pertinent
to point out that of this vast area - over half a million square
miles - only the southern fringe has been partially explored;
85 per cent is virgin territory as far as the geologist or the
prospector are concerned., It is tempting to speculate on the

undeveloped mineral resources of this wvast region, but the
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simple truth is that they are unknown. There is, however,
no reason why this unexplored part of the shield should be
less well endowed than the rest; and only nost unjustifiable
pessimism could inspire doubt that it contains its share of
ma jor mineral deposits as yet undiscovered and undeveloped.

With the exception of very small areas of later
sedimentary formations, all the rocks of the Laurentian
Plateau are Pre Cambrian, the oldest of the earth's crust.

In the Province of Quebec, it is in the south
vestern corner of the Laurentian Plateau that geological
mapping has progressed most; the greater part of our population
1s concentrated in the southern portlon of the Province, and
guite naturally we have first sought to develop the mineral
resources nearest to our door steps.

In this corner of the plateau, two distinet geo-~
logical units have been distinguished, and designated respect-
ively as the Temiscamlan and the Grenvillle sub-provinces.

In each are found characteristic formations that reflect
different geological histories. Thre boundary between the
two 1s a zone of deformation or faulting with granitic
intrusions which in Quebec has been traced northeastward
from the south end of lake Temiskaming to the area te the
east of Mistassini Lake; beyond this the boundary loses
itself in the realm of unexplored territory. Towards the
southwest the boundary has been traced in the Province of

Ontarioc as far as Georglan Bay. The Temiscamian sub-province
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lies to the northwest of the contact-zone and extends northe
ward to the 50th parallel of latitude; the Western Quebec
mining belt in Temiskaming and Abitibi counties lies wholly
within it. The Grenville sub-province lies to the southeast

and includes Pontiac, the areas to the north of Ottawa, Montreal
and Quebsc, the Lake St. John district and the North Shore

of the St, Lawrencej it occuples a much larger part of the

Province than does the Temiscamian sub-province,

TEMISCAMIAN SUB-PROVINCE.

So far, more than forty producing metal mines have
been developed in the Temiscamian sub-province in Quebec, and
of these, 29 were in operation in 1948. Last year, these
mines produced gold, copper, zinc and minor amounts of other
metals having a value nearly 61 million dollars, or more
than 40 per cent of the value of our total mineral prcduction
which has been estimated at 147.% million dollars.

It is of interest to note in passing‘that twenty
flve years ago, before the development of the western Quebec
mining belt, the value of our production of metals was 13
per cent of our total mineral production, valued at 19 million
dollars. At that time, exploration on the Horne property
gave indications of events to come, but this was the only
occurrence in the whole belt that could be referred to accu-
rately as an 'undeveloped mineral resource'!, and even there
the estimates of the deposit were given as 600,000 tons of ore
of a gross value of 124 million dollars., By 1948, this great
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mine had produced a cumulative total of 1,269,931,985 pounds
of copper, 4,591,5%0 ounces of gold, and the management still
could report ore reserves of 19,485,900 tons.

In the Western Quebec mining district there are
three main types of deposits: 1) complex gold bearing sulphlde
masses mined for copper or zinc. Noranda 1s the largesi of
these. Two new ones, Quemont and East Sulliwan, will soon
join the ranks of the producersj 2) replacement deposits of
irregular shape localized by shear or fracture zones, mined
for gold, in which the acccmpanying sulphides - mostly pyrite -
are disseminated and no s ttempt 1s made to recover them. The
Beattie, in Duparquet township, and the Malartic group of
mines 1in Fourniére township, are typical examples; 3) gold
bearing quartz veins. Most of the mines in the Val d'Or district,
and the Belleterre in Guillet, belcng to this group; so too do
many of the mines in the Rouyn district.

The molytdenite deposits of Preissac and Lacorne
townships constitute a fourth type of economic mineral occurrence
in the district; two of these have been mined on a small scale,

At some places, the distribution of the deposits
suggests that there is a genetic correlation between ore and
certain intrusive rock types, but generally speaking no
correlation has been established between ore and any particular
rock type.

All but half a dozen of the producing mines both of
base metals and of gold lie iIn a belt within a distance of a
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few miles of the major Firkland Lake - Val d!'Or fault zone,
which in Quehec exiends from the Ontario boundzry toterond Val
dt0r, a distance of atout 129 miles. It aprears to te
terminated by the major northeast trending zone of disturbance
that separates the Temiscamian and Grenville sub-provinces.
The deposlits are not necessarily localized in the fault zone
itself, like beads on a string, but rather they appear tc he
related tc the minor fract.iras subsidiary to the 'main break’,
This of course greatly enlarges the field for search for

other deposits since the belt of favourable prospecting ground
is wide. As usual, overburden 1s the rule, rock exposure the
exception, The deposlts are commonly associated with 2ones of
fracture, which are zones of weakness, most easily eroded to
form depressions where the overburden is now the thickest.
Thus the most promlsing areas are those in which conditions for
exploration are the least favourable.

As a result of all these factors, the search for new
deposits i3 expensive. The cost of appraisal of undeveloped
forest resources with the ald of aerial photographs nay be
measured Iin tens of dollars rer square mile , but in mining
exploration 1t is not unusual to spend hundreds of dollars per
acre tc establish the existence of orebodies that constitute
proven undeveloped mineral resources, This may explain in part
why such resources seldom remain long undeveloped. By the time
their existence 1ls proven, the principals bend every effort to

thelr rapid development so that they can get return on an investe



nant that 1s already large. Fortunately, althcough the cost
is high the reward to the successful is proportionally great.

It would be hizhly presumptuous of me to try to
undertake here to roint out the most likely places to loc!: for
new deposits. Many topr notch geologists have deveted yeurs
to the speclallzed fileld of rrospecting ir Vestorn Quebec,
within the mining belt its3elf and in ths area in general,

The government geclogists, whose function it is to ald and

guide the prospector, are working on two long-term programmes,
first to locate the major structural breaks in the region, with
a vew to the discovery and development of ons or more new

mining camps, secondly to complle detalled information on the
distribution of formations and the fracture pattern zlong the
main belt witkh a view tc facilitating the most econom’cal seareh
for the new mines needed to malntain this established producing
cantre.

Before leaving this Western Tuebec mineral fileld,
attention should be drawn to the progress of recent years
in the exploration of the area between Senneterre and Chibougamau.
There are fairly clear indications of a major break rnning
through the Bachelor Lalke section -~ 1t takes time to wnild up
the picture to the point where hypotheses become confirmed
facts = but the evidence 1s suggestive, and moreover at least
two deposits have been outlined that are now undeveloped nmineral
resources, When adequate transportation faecilitles are available,

the Dome and the 0'Brien finds in Lesueur township chould become
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mines. Further afield, in McKenzie township, the Norbeau
property is also thse site of a deposit the development of

which only awaits more favourable economic conditions. The
completion of the road now under construction by the Department
of Mines from St. Félicien to Chibougameu will reduce the
handicaps to exploration anddevelopment of the mineral resources

of the areas thls road will serve.

GRENVILLE SUB~PROVINCE.

when we turn from the Temiscamian to the Grenville
sub-province, we enter a field where the variety of useful
minerals affords ample scope for the activities of the
prospector-mineralogist. In addition to metals =« such as the
precious metal bearing lead and zinc deposits of Calumet Island
and the Tetrault at Montauban~les~Mines, the molybdenite deposit
at Quyon, = its mineral products include industrial minerals
such as feldspar, magnesite, brucite, graphite, mica, ilmenite,
apatite or phosphate rock, kaolin, silica, lime, and finally
stone for building and construction purposes.

In addition, occurrences hsve been noted of asbestos,
beryl, copper minerals, sillimanite, magnetite, garnet, rutile,
fluorite, semi-precious stones and radio-active minerals; none
of these sc far has proven of economic importance.

Despite the wide variety of useful mineral substances
found and mined in the Grenville, the value of the mineral
production of this geological sub«province 1s a small proportlon
of the total for Quebec. Small to moderate scale operations are

the rule.



' The great majority of the producing mines are in
the western part of the Grenville sub-province, close to the
centres of population. The principal reason for this is
that both in the field of non-metallic or industrial
minerals, and in the marketing of stone for construction or
ornamentation, competitition is extremely keen and prices are
low. The cost of transport is therefore so important a factor
that deposits in far away or inaccessible localities have
recelved little attention.

The development of the mineral resources of the

Grenville Sub-province presents unusually‘interesting and
complex problems, The prospector, who finds a deposit of gold,
copper, lead, zinc or of most metals, has a mineral product for
which there is a world market at prevaillng prices; generally
speaking the processes of separation are known; he will still
have problems a plenty to solve, but the critical phase of a
successful development is the discovery of the orebody. The
industrial mineral field offers more scope for the imagination,
and opportunities for a different approach to the development
of mineral resources. A recent example that has
attracted much attention 1s afforded by the development of the
Allard Lake ilmenite deposits. Ilmenite is an iron-titanium
oxide assoclated with anorthosite, a highly characteristic
rock type that occuples large areas in our Grenville sube-province.
VWithin the last three years, probably the largest known deposits
in the world have been blocked out on the North Shore of the



St. Lawrence, 27 miles from Havre St. Plerre. Plans have been
announced for their exploitation and treatment of the ore at
Sorel. Perhaps one of the most note worthy features of this
enterprise 1s that the principals in this development spent a
good deal more in laboratory research than it cost them to
locate the deposits., This laboratory research was probably
the eritical phase of the development, for in this case the
successful and economical processing of the ore had to be
discovered. In my opinion, the metallurgists who carried

out this research were prospecting just as truly as are the
men who go into the bush with canoce and packsack to search for
undeveloped mineral resources.

The Grenville sub-province with its varied assort-
ment of useful minerals offers a fertile field for this approach
to the development of mineral resources. The problems of
processing, marketing and the economics of industrial minerals
present at least as many opportunities as that of locating
deposits. As examples, we night cite, research for methods of
separating minerals having very nearly the same physical pro-
perties, such as the feldspars, or calcite, magnesite, dolomite
and brucitej prosesses for the dry separation of finely pule-
verized materials such as silica and the iron oxides; economical
methods for drying hydrous materials such as marl, peat, ochre;
markets or uses for mine taillngsj the extraction of potash from
feldspars for use as fertilizer. These are only a few examples,

and it is quite likely that the next important development will be
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based on a new approach to some problem that nome has even

thought of yet.

UNGAVA IRON.

Among the formatlions recognized in the Laurentian
Plateau area, are a serles of late Pre Cambrian or Proterozoic
rocks, for the most part relatively unaltered well-bedded
formations of sediméntary origin, During the past few years
great Interest has been awakened in an area of these rocks
that occuples a geological unit known as the Labrador Trough
which extends northwestwards from the headwaters of the Hemilton
River to beyond the Koksoak, a length of over 300 miles; the
width of the trough is about 40 miles.

Within this serles of Proterozoic rocks are bands of
iron formation, whicﬁ, due to folding and fauiting, are rnow
repeated many times. Attention was first drawn to these in
1894 by officers of the Geological Survey of Canada and it
has been common knowledge since then that the area contains
immense reserves of iron formation. It is essential, however,
to stress at this point that an immense reserve of iron forme
ation does not necessarily imply a single ton of iron 'ore?,
i.,e, of material from which iron may be profitably extracted.
Iron 1s the fourth most abundant element in the crust of the
earth, and concentrations rich enough to be termed iron-
formatlon are common enough. Furthermore, the whole iron

and steel industry 1s intensely competitive.
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The current interest in the Labrador-Ungava district
stems from the fact that an enterprising organization has
located large concentrations of iron minerals of a grade
favourably comparable to ores treated in the great iron produ-
¢ing centres of the continent., The blocking out of 300,000,000
tons of high grade iron deposits has been followed by announcement
of plans to develop the deposits on a scale that suggests
the Province of Quebec is approaching a turning point as
eventful as the discovery and development of the Western Quebec
mining belt. This happy result 1s the reward of a campaign
of intensive (and expensive) exploration that is unique in
fhe mining industr; of Quebec « and perhaps of Canada, Othér
organizations with more irons in the fire, have devoted more
energy and money over periods of years té the search for new
mineral deposits, but I do not know of a more intensive effort
put Into a single project.

As for the rest of the Shleld Area, the lack of
available information imposes brevity in comments. Mineral-
ization has been reported from several localited, and once again,
there 1s no reason to doubt that this vast unexplored area has
been endowed with the mineral resources favouring the establish-
ment of major mining camps. Incidentally unless we step up
the pace it will be 300 years before geological maps of the

whole region are made at a scale of one inch equals one mile.
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IHE ST WRENCE LOWLANDS.

Turning now from our largest geological unit, the
Laurentian Plateau, to the smallest, -~ the St., Lawrence
Lowlands, we meet quite different geological conditions, and
mineral resources., The lowlands oécupy a triangular area
between Quebec City, Ottawa, and the outlet to lac Champlain;
they are bounded on the north by the Plateau, and on the south
by the great Champlain fault which separates the flat lying
palaeozoic beds of the lowlands from the folded formations
of the Appalachian Regilon.

The St. Lawrence Lowlands supply the bulk of our
materials of construction, that useful if unglamorous portion
of our mineral production that accounts for more than one
fifth of the total value; this fraction in 1948 is estimated
at 32,900,000 dollars. In order of relative value the
principal products are cement; sand and gravel; limestone for
building and construction purposes; clay products, brick and
others.

These are the raw matérials to the use of which
engineers apply thelr talents the year round. Members of
this Institute will hardly expect me at this time to say
anything new about them.

| The development of these mineral resources are
closely dependent upon economics and human geography. The
expansion of this section of our industry will necessarily
follow the demands imposed by the growth and industrialization

of the Province.



- 16 ~

The deposits of sultable or usable material are
widespread and abundant, but the cholce of depcsits of the
best material that can be expected to yleld products marketable
at competitive prices requires careful study in each and every

instance.

APPALACHIAN REGION.

In the Province of {uebec, the Appalachian region
lies to the southeast of a line Joining the outlet to Lake
Champlain and Quebec City, from whence it continues along the
south shore of the St. Lawtence River and Gulf. It includes
the Eastern Townships, Beauce, Temlscouata and Matapédia, and
the whole of Gaspé Peninsula., It occupies about five percent
of the Province. The rock formations are palaeozoic sedimentary
and volcanic beds that have been strongly compressed to form
& series of folds trending from the socuthwest to the northeast,
Intrusive rocks occupy a very small but economically important
part of the region.

The Appalachian region 1s a mining district and its
mines have been continuously exploited since the American Civil
war, Until the development of our metal deposits in the
Laurentian pleteau, its asbestos mines were the mainstay of
our mining industry. Today 70 years after the discovery of
the deposits, asbestos heads the list, well above any other
single item in the table of our mineral production arranged
according to value., The value in 1948 set a mew record at over
42 million dollars which is 28 percent of the total value of

the mineral production of the Province,
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The 1list of useful minerzl products found in the
Appalachians includes metals, gold, copper, chromite, lead,
zincj non-metallics, asbestes, talc, industrial limestone and
0il; rmaterials of construeticon, granite, marble, sand and
gravel,

The BEastern Townships of Quebec has been termed
the 'cradle of copper mining in Cansda'. Since the Eustis
mine at Cabelton closed down in 1949 after 74 years of
continuous operation, copper production has been reported
from only one mine in the district; this was in 194k-L5,
Minerallzation 1s widespread and occurrences can be numbered
by the tens of dozens. Most of the surface outcrops have
been prospected, but there are good possibilities that
improvements in technique of prospecting will lead tothe
discovery of new orebodies.

Near the eastern end of the Appalachian iegion in
Holland Township, Gaspé North county, a large body of low grade
copper ore has been partially outlined by diamond drilling.
The owners of the property recently announced that there are
35,000,000 tons of ore carrylng 0.9 percent of copper.
Exploration is continuing and the economics of development
are under study.

The deposit has some features in comﬁon with the
porphyry copper deposits of the Western United States, and
the progress of exploration is being followed with great

interest,



- 19 -

The lead and zinc deposits of central Gaspé, in
Lemieux township, have also attracted much attention. Veins
are numerous and some of then are very large. Exploration to
date suggests that there are at least 600,000 tons of possible
ore carrying about 5 percent of zinc and one percent of lead.
Further exploration is required.

The asbestos deposits of the Appalachian region
are mined at the two important producing centres of "Asbestos"
and the Black Lake Thetford district. Despite the fact that
the operators have successively stepped up production to
attain new records for the past several years, they do not
seem to have been able to keep up with the demand. In
consequence, prospecting has been active, with the result
that at least one new deposit of major importance has been

discovered.
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RESUME.

In 1948, the total value of the mineral production
of the Province 1s estimated at $147,0003000. Twenty five
years ago, the corresponding figure was about $20,000,000.

A major factor in this increase was the discovery and develop-
mnent of the metal mining field of Western Quebec., At the
same tlme however, great increases have been registered in

the production from mining centres estsblished at that time
in the Appalachian region and the St, Lawrence Lowlands. 1In
other words, new mineral resources have been developed both
in new fields and in long established centres of mineral
production.

The situation is very similar toway. The programmes
for the development of the iron deposits of New Quebec and the
ilmenite of the North Shore indicate that other mining camps
are on the horizon. At the same time, new mines are being
brought into production in Western Quebec and an important
asbestos discovery has been made.

Undeveloped mineral resources are in the ground, not
above it'where they can be seen., Mineral occurrences are very
numerous, but mineable deposits are rare. A great deal of work
must be put into a deposit before it can be considered to be
a worthwhile undeveloped mineral resource and as a rule, develop-
ment follows rapildly.

Prospectors, using that term in its broadest senee,

should remember that the initial phase of a new mining
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development may be the discovery of new ore-bodles, or it
may be the discovery of processes for the utilization of
known but apparently worthless minerals,

The Province of Quebec produces at least fifty
different mineral substances, but a very small number of
these account for about 95 percent of‘the total production.
These are the metals, gold, copper and zinc from Vestern
Quebec; asbestos from the Appalachian Regionj and materials
of construction, cement, brick, limestone and sand, mostly
from the St. Lawrence Lowlands,

The remarkable expansion of the mining industry
in Quebec showe so far at least we have been able to locate
progressively the necessary undeveloped mineral resources,

89 percent of our territory is still virgin; successful
exploration 1s still underway even in the areas close to
producing mines wlth leong histories; plans have been announced
that will bring into existence new mining camps., It seems to
me therefore that we may be confident the progress of our
mining industry will remain proportional to our efforts in

the search for new deposits.
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INTRODUC ‘ION. N S ——— T——

s First of ally, I wish to express my appreeiaﬁion

of the honour attached to an invitatiOn from your distinguished

assure you that T consider it a privilage~to be on this
platform. W_w;
Since 'Undeveloped Mineral Resources! is to be the
object of our study, a procedure that seems simple and logilcal
would be to inspect a few of these -~ figuratively speaking -
and then to discuss our observations. If this 1s tried however,
- it will soon become apparent that undeveloped mineral resources
present a characteristic which separates them sharply from

,‘mf\t’;"w
undevelopedeower resources or undeveloped forest resources,
vorsmtesd_ ko ELS
Generally speaking,kﬁhﬂy are not open to inspection
An explorer whose wanderings lead him close to a

water fall can first hear it, then he can see ity further-more,

(1) Chief, Mineral Deposits Branch, Quebec Department of Mines.
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£ e tagexperionce;—he—ean—teli-whethertt—is—=atargs Tall
or—a—smatI—fallyand If ne considers it of some interest, he
may add itvto a 1list compiled‘from his observationé and those
of his predecessors and contemporarles. Later, as the frontiers
of the unsettled areas are rolled back and centres of lndus-
triallization approach the location of the fall, farsighted
promotors or manufacturers will be tempmed to investigate the
site more closely; they will engage engineers and experts to
‘survey'this 'undeveloped resource's The point that I wish to
emphasize is that before the posslble power site héd become
an 'undeveloped resourcaf, someone had seen it, had noted 1t,
and had probably described it., Whether or not to develop the
site may be a very complex economic and englneering problem,
but the fall itself is there for all to see. Its existence
is common knowledge.

Similar remarks are applicable to our forest
resources, The trees too ére there for all to see. Nowadays
we can even photograph them;with surprising accuracy and detall.
from planes that travel at one hundred miles per hour. Study
of the pictures supplemented by well chosen traverses run by
expert timber cruisers permit at least preliminary appralsal
of these 'undeveloped resources'.

Undeveloped mineral resources on the other hand,
may (and I am sure do) exist, but not where all ﬁay see them,

For in large part, our mineral resources are scattered here
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and there throughout the crust of the earth where they
constitute concentrations extremely small compared to the
total volume of the rock formations.

The surface of bedrock affords a single cross~
section of these rock formations, and if the deposits in
which we might be ilnterested lle completely below this
natural section, only most unusual lubk or skill will ever
locate them, Still worse, in our Province, about ninety
percent of this single avallable section 15 effectively
concealed by surficlal deposits - overburden, soil, moss
- and watér.

All things considered, our prospectors have to
meet very adverse conditions. The success so far achieved 1s
- remarkable and highly encouraging, but at the same time even
slight acquaintance with these conditions leads to the cone
vifetion that many more minas remain to be discovered even in
areas that have most &ttached the attentlon of prospectors,
Perhaps this is just as wellj 1t would be impossible to over
stress the fact that developed mineral resocurces are wasting

assets,

oXocky and the deposits we mine are the cream of a crop that
took a thousand million years to mature. Future generations
will doubtless be grateful that nature has supplied a brake

Tiam
to our desire to reap. move Lhat our share of the harvast,



Since,
is impossible\fg==aa to line wp our undeveloped x@ﬁeral
respurces, to 1nspbct them and te appralse theﬂ diréqyly,-; w o
pnapcsa by indirect approach to attampt to eonvince you- of
thelr existence, and to suggest to you that their diséovery‘
and &evelopment offers. a field of interest to enterprising
individuals and orgﬂnizations.

GEOLOGICAL SUB~DIVISIONS.

The total area of the Province of Quebec is given
as 594,534 square miles, Geologically this vast area may
be divided into three regions or units that are remarkably
distinct, Thése three geological units are also physiographic
divisions. They are by no means equal in size, since the
largest, the Laurentian Plateau, occuples about 93 per cent
of the area of the Province, whereas the St, lLawrence Lowland
account for barely two percentj the Appalachian region makes
up the remaining five percent, The mineral resources, developed
and undeveloped, of each of these are different and must there=-

fore be treated separately.

LAURENTIAN PLATEAU.

The Laurentlan Plateau in the Province of Quebec

extends northward to Hudson's Bay and Strait. The southern
boundary 1s‘a sinuous line extending from Ottawa to Quebec,
and to the east of Quebec it follows the north shore of the
Ste. Lawrence rivery this southern boundary is well marked by

an escarpment commonly referred to @s the Lsurentian Hills,
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This Laurentian Plateau forms part -~ almost one

third in fact - of the Canadian Shield of which the mineral
resources are a factor of prime importance in the_economy of
the éountry. To appreciate this, it will suffice to call to
mind the gold-copper and zinc deposits or_Weétarn Quebecs the
gold mines of Porcuplne, Kirkland Lake and Little lLong Lac iﬁ
Ontarioj the silver deposits of Cobaltj the great copper-nickel
mines of Sudburyj the iron deposits of the Lake Superior region
and New Quebecj the iron-titanium deposits of the Allard Lake
areaj the silver-uranium and the gold deposits of the North
West Territorless the zinc»copper deposits of Manitobaj all
ﬁhesa and many other minor deposits lie inzganadiaﬁ,shield,
nearly one third of whichy I repeat, l1es in the Province of
Quebec, Fu;thermore, it is pertinent to point ocut that of

this vast area - over half a million square miles - only ‘the
southern fringe has been partially exploreds 85 per cent 1s
virgin territory as far as the geologlst or the orospector

are cohcefned. It is tempting to speculate on the undeveloped

bod= Blafaiupte, BT, <> &
mineral resources of this vast regiony they are unknown, and-

consequenhly_itmwou;dmbeméé##&eu&%mﬁowcantraﬁict“exaggeratinn

: Tﬂ&hﬁ"ﬁ»— 2By «ﬁ%«u 2. 'M

reason why this unexplored part ofrthe Shield should be less
well endowed than the rést; and im—my-opinten, only most
unjustifiable pessimism could inspire doubt that 1t contalns

kits shafe of major mineral deposits as yet undiscovered and

undeveloped.
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vith the exception of very small areas of later
sedimentary formations, ali the rocks of the Laurentian

Plateau are Pre Cambrian, the oldest of the earth's crust,

- In the Province of Quebec, it 1s in the south
western corner of the lLaurentian Plateau that geclogical
mapping has progressed mosty the greater part of our population
i1s concentrated in the southern portion of the Province, and
quite naturally we have first sought to develop the mineral
resources nearest to our door steps, |

In this corner of the plateau, two distinet geo-
logieal units have been distingulshed, anddesignated respect-
ively as the Temiscamian and the Grenville sub-provinces.

In each are found characteristic formations that reflect
different geological histories. The boundary between the
two 1s a zone of deformation or faulting with granitice
intrusions whiech in Quebec hus been traced northeastward
from the south end of lake Temiskaming to the area to the
east of Mistassini Lakej beyond this the boundary loses
itself in the realm of unexplored territory. Towards the
southwest the boundary has been traced in the Province of
Ontario as far as Georglan Bay. The Teuwlscamian sub-province
ilies to the northwest of the contact-zone and extends northe
ward to the 56th parallel of latitude; the Western Onkeséo
mining belt in Temiskaming, and Abitibi counties lles wholly
within it. The Grenvllle sub=-province lies to the scoutheast

and includes Pontlac, the areas to the north of Ottawa, Montreal
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and Quebec, the Lake St. John district and the North Shore
of the St. Lawrence; it occuples a much larger part of the

Province than does the Temiscamian sub=-province.

TEMISCAMIAN SUB-PROVINCE.

So far, more than forty producing metal mines have
been developed in the Temiscamian sub-provinece in Quebec, and
of these, 29 were in operation in 1948, Llast year, these
mines producaﬂzgold, copper, zinc and minor amounts of other
metals having a value nearly 61 million dollars, or more
than 40 per cent of the value of our total mineral production
which has been estimated at 147,466 miliion dollars.

It is of interest to note in passing that twenty
five years ago, before the development of the Western Quebec
mining belt, the value of our production of metals was 13
per cent of our total mineral production, valued atipearlgf
19 million dollars. At that time, exploration on the Horne

property gave indications of events to come, but this was the

inis
. only occurrence in:whole belt that could be referred to

accurately as an 'undeveloped mineral resource', and even
there the estimateg of the deposit were given as 600,00C tons
of ore of a gross value of 124 million dollars. By 1948,
this great mine had produced a cumulative total of 1,269,931!985
pounds of copper, 4,591,540 ounces of gold, and the management

still could report ore reserves of 19,%85,900 tons.
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In the Western Juebec mining district ﬁhere are
three nain types of deposits: 1) complex gold bearing sulphide
wasses nined for copner or zinc, oranda is the largest of
these, Two new ones, Quemont and Fast Sullivan, will soon
joip the ranks of the producers; 2) replacement deposits of
irregular shape localized by shear‘or fracture zones, mined
for gold, in which the accompanying s lphides - mostly pyrite -
are disseminated and no attempt 1s made to recover them. The
Beattie, in Duparguet township, and the Malartic group of
nines in Fournidre township, are typical examples; 3) zold
bearing quartz veins. Iost of the mines in the Val d'Or district,
and the Belleterre in Guillet, belong to this groupj so too do
many of the mines in the Rouyn district,

The molybdenite deposits of Preissac and Lacornc
townships constitute a fourth type of econonic mineral occurrence

in the district; eniy—ene—is—at-—present-—deing nined on a small

scale.,

At some places, the distribution of the deposits
suggests that there 1s a genetic correlation between ore and
certain intrusive rock types, but gcnerally speaking no
correlation has been established between ore and any particular
rock type.

All but half a dozen of the producing mines both of
base metals and of gold lie in a belt within a distance of a

few miles of the major Kirkland Lake-Val d'Ur {ault zone, which
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in Quebec extends from the Ontario boundary to bayond Val

a‘oOr, a distance of about 125 miles. It appears to be
terminated by the major northeast trendiiig zone of disturbance
that separateg the Temiscamian and C-enville sub-provinces,

The depogits 2re not necessarily loc -4 in the fault zone
itself,like beads on a string, but _ they appear to be
related to the minor fractures subsidlary to the 'main break'.
This of course greatly’enlarges the fleld for search for

other deposits since the belt of favourable prospecting ground-
1s wide. As usual, overburden is the rule, rock exposure the
exception. The deposits are commonly associated with zones of
fracture, which are zones of weakneés, most easily eroded to
form depressions where the dverburdep 1s now the thickest.

Thus the most promising areas are those 1n wh1ch condlitions for
exploration are the least favourable.lwz;M;~;;;;zz_gg—giiwzﬁgggﬁkt:f
factors, the search for new deposits 1s expensive. The cost

of appfaisél of undéveloped forest resources with the aid of
aerial photographs may be measured in.tens ofvdollars per
square mile, but in mining exploration it is not ﬁnusual to.
spend hundreds of dollars per acre to establlish the existence
of orebodies that constitute proven undeveloped mineral
resoﬁrces. This may éxplain in part why such resoﬁrces seldom
remain long undeveloped., By the time their existence is proven,

the principals baﬁd evary effort to their rapid development so
that they can get return on an inves#ment that is already large.
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although the cost is high
the reward to the successful is proportionally great,

It would be highly presumptuous of me to try to
undertake here to point out the most likely places ﬁo look for
new deposits., ‘I~coui&*name(ﬁﬁny top noteh geologists wies have
devoted years to the speclalized fleld of prospecting in Western
Quebécg wiﬁhin the mining belt itself and in the area in general.
The government geologists, whosé funetion 1t is to ald and |
guilde the prospector, are working on two long-term programnes,
first to locate the major structural breaks in the :egioﬂ; with
a view to the discovery and development of one or more new
mining camps, secondl& to compile detailed information on the
distribution of formations and the fracture pattern along the
main belt with a view to facilitating the most economical search
for the néw mines needed to maintéin this established producing
centre.

Before leaving this Western Quebec mineral field, ¥
J;ggf§§E§;§§:§;§;2ﬁigzagiggugnghe‘progress of recent years

in the exploration of the area between Senneterre and Chibougamau,

.There are fairly clear indications of a major break running

through the Bachelor Lake section - it takes time to build up

the picture to the point where hypotheses become confirmed

facts - but the evidence 1s suggestive, and
noreover at least two deposits have been outlined that are now

undeveloped mineral resources, When adequate transportation
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facilities are available, the Dome and the O'Brien finds in
Lesueur township should becomelmines. Further &fielé, in
McKenzie township, the Norbeau property is also the site of a
"daposit uhasa developmeéé only awalts more favourable economic
conditlions, The completion of the road now under construction
by the Department of Kines from St, Félicien to Chibaugamau
will reduce ﬁhe handicaps to exploration and davelopmentlof

"~ the mineral resources of the areas this road will serve.

GRENVILLE oUB»PROVLEQ

When we turn from the Temiscamian to the Grenville
sub=province, we enter a field where the varlety of useful
minerals afferds ampla scope for the aetivities of the
prospector~mineralogist. In addition to metals - such as the
preclous metal bearing lead and zinc deposits of Calumet Island
aﬁd the Tetrault at Mont&ﬁban-les-%ines,~tge molybdenite depoéit
at Quydn, « 1ts mineral products include iédustfial ninerals
such as feldspar, mégnesite, bruecite, graphite, mica, 11megite,
apatite or phosphate rock, kaolin, siliéa, lime,éand finally
stone for bullding and,conétruction purposes.

In addition, occurrences have been noted of asbestos,
beryl, copper minerals, sillimanlte; magnetite, garnet, rutile,

fluorite, semi-precious stones and radio-active minerals; none
. of ﬁhese so far has prbven of economig_importance.
\

Despite the wide variety of‘ggeful mineral substances

found and mined in the Grenville, the value of the mineral
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production of this geological sub-province is a small
proportion of the total for Quebec, Small to woderate scale
operations are the rule,

The great majority of the producing riines are in
the western part of the Grenville sub-province, tiby=bs close
to the centres ol population., The principal reason for this
is that both in the fleld of nonemetallic or industrial
ninerals, and in the marketing of stone for construction or
ornanentation, competition 1s extremely keen and prices are
low, The cost of trénSport 1s therefore so important a factor
that deposits in far away or inaccessible localitles have
received 1ittle attention,

The development of the rineral resources of the
Grenville sub-province presents unusually interesting and
complex problems, The prospector, who {inds a deposlt of gold,
copper, lead, zinc or of most metals, has a mineral product for
which there is a world market at prevailing prices; generally
speaking the processes of separation are known; he will still
have problems a plenty to solve, but the critical phase of a
. successful development 1s the discovery of the orebody., The
| Industrial mineral fleld offers nore scope for the lumagination,
and opportunitiles for a different approach to the developnent
of n:ineral resources, A recent example that has surely
attracted your attention i1s afforded by the developnent of the
Allard Lake llmenlte deposits. Ilmenite is an iron-titanium
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oxide assoclated with anorthosite, a highly characteristic

rock type that occupies large areas in our Grenville sub-province,
Within the last three years, probably the largest known deposits
in the world have been blocked out on the North Shore of the

{ 8t« Lawrence, 27 miles from Havre St. Pierre. Plans have been

announced for their exploitation and treatment of the ore at ___

-71 ] -~ il P
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sorel. Tht—m%halmapecially desire to-drav-your
QiiiEnQEEE?EEVEhat the principals in this development spent a
good deal more in laboratory research than 1t cost them to
locate the deposits. This laboratory research was probably
the critical phase of the development, for in this case the
sucéessful and economical processidg of the ore had to be
discovered. In my opinion, the metallurgists who carried

out this reséarch were prospecting just as truly as are the
men who go into the bush with canoe and packsack to search for
undeveloped mineral resources.

The Grenville sub-province with its varied assort=-
ment of uséful minerals offers a fertile field for this approacﬁ
to the development of mineral resources. The problems of pre
cessing, marketing and the economics of industrial minerals
present at least as many opportunities as that of locating
deposits. As examples, we might cite,gsearch for methods of
separating minerals having very nearly the same physlcal préé
perties, such as the feldspars, or calcite, magnesite, dolomite
and brucite; processes for the dry separation of finely pul-

verized materials such as silica and the iron oxidesj; economicl
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methods for drying hydrous materials such as marl, peat,
ochrej markets or uses for mine tallings; the eitraction
of potash from feldspars for use as fertglizsr. These are
only a few examples, and 1t 1is é@QE;ihééééiﬁﬁky that the
next important development will befbased on a new approach

to some problem that no one has even thought of yet.

UNGAVA TRON.

Among the ermations recognized in the Laurentian

. Plateau area, are a series of late Pre Cambrian or Proterozoilc
rocks, for the most part relatively unaltered well-bedded
fornations of sedlmentary origin, During the past few years
great interest has been awakened in an érea of these rocks

that occuples a geological unit known as the Labrador ;;ough
which extends northiﬁestw&rds from the headwaters of the Hamilton
River to beyond the Koksoak, a length of over 300 milesj the
width of the trough is aboéut 4O miles.

Within this series of Proterozoic rocks are bands of
iron formation, which,due to folding and faulting.are now
repeated many times. Attentlon was first drawn to these in
189% by officers of the Geological Survey of Canada and it
has been common knowledge since then that the area contains
immensé reserves of iron formation. It is essential, however,
to stress at this point that an immense reserve of iron form-
ation does not necessarily imply a single ton of iron ‘ore‘,

i.e., of material from which iron may be profitably extracted.
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Iron is the fourth most abundant element in the crust of the
earth, and concentrations rich enough to be termed iron-
formation are common enough. Furthermore, the whole iron
and steel industry is intensely competitive.

The current interest in the Labrador-Ungava district
stems from the fact that an enterprising organization has
located large concentrations of iron minerals of a grade
favourably comparable to ores treated in the great iron produ-
cingvcentres of the continent. The blocking out of 300,000,000
tons of high grade iron deposits has been followedggnnouncement
of plans to develop the deposits on a scale that suggests
the Province of Quebec is approaching a turning point as
eventful as the discovery and development of the Western Quebec
mining belt. This happy result is thg reward of a campaign
of intensive (and expensive) égiiﬁzzélian that 1s uniéue in
the mining history of Quebec ~ and perhaps of Canada. Other
organizations with more irons in the fire, have devoted more
energy and money over periods of yeafs to the search for new
mineral deposits, but I do not know of a more intensive effort
put into a single project. 1

As for the rest of the Shield Area, the—avatlable
timpmané'the lack of available‘igformatian»both imposg breviﬁy‘
inley comments. I-wish to-point-euty however;—that Miinerale
ization has been reported from several localities, and t® o< )
repeat-that there is no reason to doubt that this_vaat‘unexplored
area has been endowed with the mineral resources éﬁgggéhgyhtq;
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the establishment of major mining e¢amps, Peyhapsw§~m&y S
add-bmt unless we step up the pace it will be 300 years
before geological naps of the whole reglon are made at a

scale of one inch equals one mile.

Turning now from our largest geologlcal unit, the
Laurentian Plateau, to the smallest, - the 3t. Lawrence
Lowlands, we neet quite different géological conditions, and
mineral resources, The lowlands occupy a triangular area
between Quebec Clty, Ottawa, and the outlet to lac Champlainj
they are bounded on the north b&?@lateau, and on the south by
the great Champlaln fault which sepafates the flat lying
palaeozolc beds of the lowlands from the folded formations
of the Appalachian Region.

The 3t. Lawrence Lowlands supply the bulk of our
materials of construction, that useful if unglamorous portion
of our mineral production that acecounts for nore than one ’
fifth of the total value; this tgigéuin 1948 41s estimated
at 32,900,000 dollars. In order of relative value the
principal products are cement; sand and gravel; limestone for
building and construction purposes; clay products, brick and
otheqﬁ

These are the raw materlals to the use of which yem

Mtasmbasan ’], T, ?—u—.m
engineers apply yenr talents the year round, Yeu—wiiinot

SRR G i e TR
expect me, in thefew minutes at my dlsposal to teli-yeu
S E

anything about them_ that—yeou—do Tiot already know,
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The development of these mlneral resources are
closely dependent upon economics and human geography. The
expansion of this section of our industry will necessarily
follow the demands imposed by the growth and industrialization
of the Province. n

wradle, | .

The deposits of sultable or passable material are
‘widqé;épraad and abundant, but the choice of deposits of the
best material that can be expected to yield products marketable

at conpetitive prices requires careful study in each and every

instance,

APPALACHIAN REGION

In the Province of Quebec, the Appalachian regilon
lies to the southeast of a line Jolning the outlet to lLake
Champlain and Quebec City, from whence it continues alohg the
south shore of the St. Lawrence River and Gulf, It includes
- the Eastern Townships, Beauce, Temiscouata and Matapsdia, and
the whole of Caspé Peninsula, It occupies about five percent
of the Province, The rock formations are palaeozoic sedlmentary
and voleanic beds that have been strongly coumpressed to form
a'series of folds trending from the southwest to the northeast,
Intrusive rocks occupy a very small but economiecally important
part of the regilon,

The Appalachian region is a mining distriet and its

mines have been continuously exploited since the American Civil
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war., Until the development of our metal deposits 1ln the

—

Laurentian plateau 1ts asbestos mines were the malnstay of

S

our mining industry. Today 70 years after the discovery of
the deposits, asbestos heads the list, well above any other
single iten in the table of our mineral production arranged %

-aceording to value., The value in 1948 set a new record at over fb'

42 million dollars which is 28 percent of the total value of Mg'

e | /—!x-v
R w{tae“;n a;—. R

the mineral production of the Province.,

The list of useful mineral products found in the “1( J {
Appalachians includes metals, gold, copper, chromite, lead, \5

zines non-metalllcs, asbestos, talc, industrial limestone and
0il, matérials of construction, granite, marble, sand and ‘i 0
gravel, ¢ .§7 8
The Eastern Townships of Quebec has been termed §4 o~
y
¢

the 'cradle of copper mining in Canada'. Since the Tustis

continuous operation, tf:-- 2 pRer/min oLz
Aufug.a%+~4$”. éﬁff::fszzzfzfa;

disteied, Mineralization 1s wide-spread and occurrences .

be numbered by the tens of dozens, Most of the surface outcrops

have been prospected, but there are good possibillities that

improvements in technique of prospecting will lead to the

discovery of new orebodles. _

Near the eastern end of the Appalachlan region in
Holland Township, Caspé lorth county, a large body of low‘grade

copper ore has been,ﬁh partially outlined by dismond drilling.



Linitedy recently announced that there are 35,000,000 tons
of ore carrying 0.9 percent of eopper. Exploration is
continuing and the econonids of development are under study.
The deposit has some featuregs in common with the
porphyry copper deposits of the Western United Sﬁates, and
the progress of exploration is being followed with gréat
interest.
/The lead and zinc deposits of central Gaspé, in
Lemieux Township, have also attracted much attentlon, Veins
aée nﬁmerous and some of them are very large. Explbration to
date suggests that there are at least 600,000 tons of possible
ore carrying about 5 percent of zinc and one percent of lead,
Further exploration 1s required,
The asbestos deposits of the Appalachlan region
are nined at the two important producing centres of “Asbestos
and the Black Lake Thetford district, Despite the fact that
the operators have successively stepped up proeduction to
attain new records for the past several years, tﬁey do not.
seen to have been able to keep up with the demand., In
consequence, prospecting has been active, with the result that
at least one new deposit of major importénce has been discovered.
Soaraae i o B sigd -glm s (sl R sawees . cv:\gq#rﬁ—\
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In 1948, the total value of the mineral production
of the Province is estimated at $147,000,000, Twenty five
years ago, the corresponding figure was about"geo,OO0,000.

A major factor in this increase was the discovery and
development of the metal mining field of Western Quebec. At
the same time however, great Increases have been registered in
the production from mining centres established at that time in

the Appalachian region and the St. Lawrencé Lowlands, In
other words, new mineral resources have Sean developed both
in new fields and in long established centres of mineral
pfbduction.

The situation is very similar today. - The programmes
for the development of the iron dappsits of New Quebec and the
ilmenite of the North Shofe mador Indlcate that other mining
‘canps are on the horizon, At the same time, new mines are being
brought into production in Western Quebee and an important
asbestos disgo?ery has been made,

UndeveloPed'mineral resources are in the'grcund, not

above 1t whare they can be seean,

oo %

Mineral oceurrences are very numerous, but m*neable
deposits are rare, A great deal of work must be put into a
deposit before 1t can be considered to be a worthwhile undeveloped

( mineral resource and as a rule development follows rapidly.

O due = ,
iﬁ@xwﬁ”<:2”_‘ The Province of Quebec produces at least {fifty

different mineral substances, but a very small number of these
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acecount for about 95 percent of the total production. These
are the metals, gold, cdpper and zinec from Western Quebec;
asbestos from the Appalachian Region; and materials of
construction, cement, brick, limestone and sand, mostly from
the 3t. Lawrence Lowlands,

| Thé renarkable ﬁ;gg;;;;“bf the mining industry in
Quebec shows that so far at least we have been able to locate
progressively the necessary undeveloped mineral resources.
85.percent'of our territory is still virging successful
exploration 1s still underway even in the areas close to
produecing mines with long historiess; plans have been announced
that will bring into existence new mining camps., It seems to

me therefore that we may be confident the progress of our

mining industry will remain proportional to our efforts.



