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Since the days of the earliest settlers, Ontario's rich 
endowment of readily available and inexpensive indus 
trial minerals has been oneof the foundation stones for 
the economic wealth of the province and its citizens. 
We can admireour heritage of fine residences and other 
buildings of brick and stone around us that were con 
structed by ourconfident ancestors. We can admirethe 
structures being built to-day by new generations and be 
proud that many of the raw materials we require are 
mined, processed, and manufactured into useful 
goods here in Ontario. Although we are aware of sky 
scrapers and highways and even windows and glass 
ware around us, we hardly notice the limestone from 
which we make cement, provide aggregates, form 
glass, prepare flux for steel making, and manufacture a 
whole host of other products. 
Ontario has been indeed fortunate to possess many of 
the important industrial minerals needed for the con 
struction, chemical, and manufacturing industries of 
the province. However, there is a growing recognition 
by all of us that our seemingly inexhaustible mineral 
heritage is a nonrenewable resource that we should 
develop wisely for our present benefit and for those 
who follow after.
This brochure brings together information about 
Ontario's industrial minerals so that the importance of 
these resources and the uses they serve may be better 
understood. More detai led data is avallable i n the many 
published and open-file reports of the Ontario Geologi 
cal Survey that deal with the geology and the pro 
duction of Ontario's industrial minerals.

Preface



Industrial minerals, and the products 
made from them, are familiar to all of 
us. Many are so familiar that we take 
them for granted and do not realize 
how fortunate Ontario is to have an 
abundance of the rocks and minerals 
on which our industries depend. 
Manufacturers of abrasives, auto 
mobiles, carpets, ceramic dinner- 
ware, ferroalloys, glass of all types, 
paint, paper, and plastics rely on 
Ontario's barite, limestone, nephe 
line syenite, silica, and talc as well as 
many other industrial minerals. 
The construction industry depends 
on the province's bricks and tiles 
made from clay and shale, concrete 
products, gypsum wallboard, lime, 
portland cement, roofing granules, 
sand and gravel, stone, and the 
hundreds of other products based on 
local sources of industrial minerals 
with which our towns and cities are 
built.
The chemical industry requires salt 
and limestone which are the basic 
starting materials for thousands of 
inorganic and organic chemical 
processes and products that benefit 
everyone. Rock salt is important for 
snow and ice control. 
It is difficult to imagine any aspect of 
modern life that isn't affected by 
industrial minerals; our economic 
successes and personal comfort 
depend on them. Ontario is relatively 
self-sufficient in most of the indus 
trial minerals we need, but the few 
exceptions focus our attention on 
the high costs to be paid when we

rely on distant sources and must 
transport raw materials many miles 
to our local manufacturers. 
During the past 31 years while 
Ontario's population has nearly 
doubled to 8.6 million residents, the 
value of industrial mineral produc 
tion has increased nearly thirteen 
fold to S774 million. The value of 
production tells part of the story but 
it is really the growing scope of end- 
use industries that demonstrates the 
importance of these minerals to 
Canada. Over the years Ontario's 
industrial minerals have helped to 
build the nation by contributing in 
many direct and indirect ways to the 
approximately 40 percent of the 
estimated S326 billion Canadian 
Gross National Product in 1981 that 
was generated in Ontario. 
Our forefathers recognized the 
importance of industrial mineral 
resources as well as the metallic 
mineral resources and through great 
effort encouraged the development 
of both.
Attractive post offices, churches, 
universities, residences, govern 
ment buildings and many other fine 
'places for people' built from Ontario 
stones and minerals, are a tribute to 
the initiativeandconfidenceof those 
who preceded us as well as those 
who are to-day's achievers. 
The Provincial Legislature at 
Queen's Park was built from beauti 
ful red Medina sandstone quarried 
by the Forks of the Credit at the turn 
of the century. The Whitney Block
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built in 1925, the Frost, Hearst, Hep 
burn, Macdonald, Mowat buildings, 
and many other government com 
plexes erected in the Nineteen 
Sixties are only a few of the hundreds 
of structures throughout Ontario 
that were constructed with gray 
Queenston dolomitic limestone and 
eastern Ontario marbles. The 
Canadian Parliament Buildings in 
Ottawa were built from locally 
quarried buff and brown coloured 
Nepean sandstone. 
We tend to take the continued avail 
ability of industrial minerals for 
granted. As Ontario grows however, 
our requirements will change and

manufacturers will seek new 
markets with new products that our 
abundant industrial minerals help to 
make possible. Minerals that are not 
produced now may well become 
economic. Our demands for 
minerals should be in harmony with 
the growth of our cities, with the 
recreational needs of our residents, 
and with other land uses. It is there 
fore important that we identify and 
protect promising mineral resources 
and that we be as self-sufficient as 
possible so future generations may 
enjoy the benefits of our foresight 
and initiative.

Ontario Nepheline Syenite in Glass and Ceramics



Industrial minerals are those non- 
fuel minerals and rocks that are 
mined, processed, and utilized for 
purposes other than their metal 
content. As with many definitions, 
this one too has exceptions and 
includes manufactured products 
that are neither rocks nor minerals. 
The term Industrial Minerals 
includes a multitude of rocks and 
minerals that could constitute a list 
extending from AtoZin thealphabet, 
from Asbestos for brake linings and 
fire protection to Zeolites for water 
softeners and petroleum catalysts. 
The list would include commodities 
as common and inexpensive as con 
struction aggregates and as rare and 
expensive as diamonds. Although it 
would be difficult to name an 
industrial mineral that has not been 
identified at one time or another in 
Ontario, only a few deposits have 
been found to date with the quality, 
and grade, and in the quantities 
required to economically justify 
development.
Two classes of industrial minerals 
are recognized in Ontario: the non 
metallic minerals and the structural 
materials. Nonmetallic minerals and 
rocks mined in Ontario include 
barite, gemstones, gypsum, nephe 
line syenite, quartz (silica), salt, 
serpentinite and talc. Other minerals 
known in Ontario that have been 
mined or could be considered for 
development include asbestos, 
chromite, kaolin, refractory clays, 
potash feldspar, fluorspar, graphite, 
kyanite, magnesite, spodumene

(lithium mineral), olivine, apatite 
(phosphate mineral), strontianite, 
titanium minerals, and vermiculite. 
Structural materials consist of 
naturally occurring sand and gravel, 
crushed stone, building and orna 
mental stone, and also include lime, 
cement, and clay and shale pro 
ducts, even though these materials 
are manufactured from rocks(except 
clay which is a sediment) having 
special chemical and physical 
characteristics.
The table of Ontario mineral pro 
duction on page 7 provides an 
indication of the wide rangeof values 
of industrial minerals produced 
averaging, in 1981, as little as two 
dollars per tonne for sand and gravel, 
to S60.50 per tonne for lime, and even 
more for gemstones such as ame 
thyst and sodalite which are sold by 
the kilogram. Large investments, 
amounting in manycasestomillions 
of dollars, are required for the com 
plex plants andequipment needed to 
produce industrial minerals that 
meet the stringent specifications set 
by consumers. The finished product 
may be the entire rock mined, as with 
some structural materials, or only a 
small percentage of the rock, as with 
graphite.
This brochure briefly describes the 
industrial minerals presently being 
produced in Ontario, those which 
have been produced, and those that 
deserve attention because they help 
make our industries competitive and 
provide us with many necessary 
products for daily living.

Industrial Minerals - What are they?



In 1981, S774 million of the estimated 
34,274 million total value of Ontario 
mineral production was industrial 
minerals (i.e. the nonmetallic miner 
als and structural materials). In 1950, 
when the province's population was 
4.5 million, industrial mineral pro 
duction was S60 million. In the 31 
years since, production has experi 
enced a thirteen fold increase while 
the population has nearly doubled to 
8.6 million. The table on page 7 
shows the mineral production for 
1950and1980and estimates for 1981. 
Metallic minerals, which represent 
the bulk of provincial mineral pro 
duction, supply the domestic users 
as wel l as export markets where they 
earn much needed foreign currency 
and benefit Canada's balance of pay 
ments. Industrial minerals on the 
other hand are relatively inexpensive 
commodities that ordinarily cannot 
be competitively transported great 
distances and are intended essen 
tially for local markets. However, 
well-developed roads, railways, and 
waterways do permit Ontario's non 
metallic minerals, cement and 
gypsum products to reach many 
distant points.
Whereas most metallic mineral pro 
duction comes from mines in 
northern Ontario, most industrial 
mineral production is concentrated 
in southern Ontario close to the 
major consuming centers. Approxi 
mately 83 percent of the value of 
Ontario industrial mineral pro 
duction in 1981 was represented by 
the structural materials. The large

amounts of these materials pro 
duced year after year should be 
recognized as invaluable resources 
that fulfill our vital construction 
needs. It is difficult to imagine what 
housing and all types of products 
would cost if sand, gravel, stone and 
other structural materials were not 
so accessible and inexpensive.
A variety of nonmetallic minerals 
were represented by the remaining 
17 percent of the value of production 
in 1981.
Salt has led nonmetallic industrial 
mineral production for many years, 
benefiting from the location of high 
grade rock salt deposits adjacent to 
deep-water shipping at Windsor and 
Goderich. Brine wells at Amherst 
burg and Sarnia supply salt to 
chemical companies in Ontario and 
Michigan.
Nepheline syenite ranked second in 
value of production of nonmetallics 
in 1981. Ontario is the world's largest 
producer of nepheline syenite, used 
to make glass, ceramics, and ex 
tender pigments. In 1981, nepheline 
syenite was shipped to 24 different 
countries although more than 66 
percent of production was sold to 
United States consumers.
Sulphur ranked third in value in 
nonmetallic production although 
elemental sulphur minerals do not 
occur in Ontario. Sulphur is re 
covered in elemental form during 
petroleum refining or as sulphuric 
acid during roasting of metallic 
sulphide ores. Sulphur production

Ontario Mineral Production



has risen in recent years as 
companies reduce sulphur 
emissions to the atmosphere. 
Quartz ranked fourth among non- 
metallics in estimated value of pro 
duction in 1981. Most of the tonnage 
was represented by metallurgical 
applications, but most of the value 
represented by applications in glass, 
ceramics, abrasives, and ferroalloys. 
Crudegypsum ranked fifth in valueof 
production in 1981. Most production 
was utilized by manufacturers of 
gypsum wallboard while a relatively 
small amount was sold to manu 
facturers of portland cement. Al 
though production of barite, talc, 
crystalline limestone, gemstones, 
and peat is currently small it can be 
expected to grow significantly in the 
years ahead.
Exports of Ontario minerals include 
portland cement, rock salt and salt 
brine, nepheline syenite, gypsum 
products, lump quartz, talc, and 
barite, mostly to nearby states in the 
U.S.A.
Imports consist mostly of minerals 
that are not produced in Ontario, or 
are produced in insufficient amounts 
to meet the demand, or can be 
imported at less expense than the 
delivered cost from local suppliers in 
the province. Examples are kaolin, 
ball clays and refractory clays, 
magnesia, phosphates, potash 
feldspar, and silica sand. For the 
most part, they have either not yet 
been discovered in sufficient 
quantity or acceptable quality, or

else the markets are too small to 
merit development of these re 
sources at the present time. This 
situation is changing as government 
and industry work together to find 
low cost local mineral supplies forall 
manufacturers.
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The physiography and the geologi 
cal history of Ontario have an impor 
tant bearing on the kinds of industrial 
minerals found in the province and 
on their potential for development. 
Ontario has an area of 106,860,575 
hectares (412,582 square miles) of 
which some 89,121,360 hectares is 
land and the remainder lakes and 
streams. The surface features vary 
over the vast expanse of the province 
that extends nearly 1680 km from the 
sub-arctic terrain of the north to 
peach growing country in the south, 
and nearly 1550 km from the farm 
lands of Glengarry County in the east 
to the forests and lakes of Ontario's 
western border. They reflect to a 
great extent two major time intervals 
in the earth's h i story. 
Figure 1 on page 27 shows the distri 
bution of geological regions in 
Ontario. Ancient rocks of Pre 
cambrian age form the 'Shield' that 
covers almost 62 percent of the 
province diagonally from the 55th 
parallel of latitude in the northwest to 
the Thousand Islands in the St. 
Lawrence River. The rugged pene- 
plained and lake-covered features 
of northern Ontario resulted from the 
frequent periods of igneous 
intrusion and extrusion, from 
mountain-building, and from erosion 
and sedimentation during the 
Archean and Proterozoic Eras early 
in the earth's history. The 
Precambrian rocks are divided into 
three geological 'provinces'.
Rocks of the Superior Province are

mixtures of volcanic and sedi 
mentary rocks that formed in marine 
environments between 2,750 and 
4,000 million years ago. During the 
following approximately 200 million 
years, these rocks were intruded by 
large batholithic granitic magma 
masses that now constitute more 
than half the area. 
Rocks of the Southern Province are 
mainly sedimentary derivatives that 
began to form about 2,500 million 
years ago from rocks of the Superior 
Province and were affected to a 
degree in the northern part of the 
region by some volcanism. 
The Grenville Province forms the 
southeastern part of the Pre 
cambrian Shield in Ontario. The 
northwestern two thirds of the 
Grenville were mainly clastic sedi 
mentary rocks laid down over a 
period beginning 2,500 million years 
ago and subsequently intruded by 
igneous rocks. During late Pre 
cambrian time commencing 1,500 
million years ago a sequence of 
volcanic rocks, clastic sedimentary 
rocks derived from the volcanics, 
dolomites and limestones were 
deposited in the southeastern third 
of the Grenville province in Ontario. 
At different periods throughout Pre 
cambrian time many of the rocks 
were subjected to metamorphic 
activity that altered their original 
mineralogical and structural charac 
ter. In addition there were intrusions 
of igneous rocks ranging in compo 
sition from granite to gabbro and
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anorthosite. The Grenville marbles 
were formed from dolomites and 
limestones during a period of meta 
morphic activity that took place 
some 1,050 to 1,200 million years 
ago.
The remainder of the province is 
underlain by relatively younger and 
mainly sedimentary and unconsoli 
dated deposits of Phanerozoic age. 
During the Phanerozoic, nearly flat- 
lying sedimentary rocks formed in 
the southern part of the province 
bordering much of the Great Lakes 
and in the north bordering Hudson 
Bay and James Bay. 
Rocks of Phanerozoic age include 
sandstone, limestone, dolomite and 
shale as well as sequences of 
gypsum and salt. They are repre 
sented by three geological regions: 
the Hudson Bay Lowland, the Great 
Lakes Lowland, and the Ottawa-St. 
Lawrence Lowland. These rocks 
range in age from those of the 
Cambrian Period which commenced 
forming some 570 million years ago 
and include those being formed at 
the present time. A continuous 
sequence of Phanerozoic rocks does 
not occur in each of the three 
geological regions. 
Over the past two million years, 
during glacial periods, Ontario was 
subjected to many advances of ice 
sheets that have scoured, mixed, 
sorted, moved, and re-deposited the 
weathered detrital materials and 
soils formed from the bedrock. The 
agricultural lands of southwestern

Ontario, the hummocky ridges and 
hills of central Ontario, the clay belt 
of northern Ontario, and the drum- 
lins, eskers, kames and moraines in 
which many sand and gravel 
deposits are found are some of the 
land forms that have resulted. 
Most of the structural materials 
produced in Ontario come from 
rocks and sediments of the Phanero 
zoic age. The major distinction 
between them is whether the 
materials are derived from consoli 
dated rocks (limestone, shale, sand 
stone, etc.) or from unconsolidated 
deposits (sand and gravel, clay, etc.). 
The nonmetallic minerals may come 
from rocks of either Phanerozoic age 
(salt, gypsum, kaolin, silica sand) or 
of Precambrian age (nepheline 
syenite, talc, crystalline limestone, 
barite, quartzite, etc.) (Table 2, page 
10). Although it is difficult to grasp 
the significance of the long time 
interval through which geological 
processes have been active, we can 
remind ourselves that the products 
made from industrial minerals are 
not really new but are changes of 
form, metamorphism if you will, of 
rocks and minerals that have existed 
for hundreds of millions and even 
billions of years.
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Barite
Barite, also known as Heavy Spar or 
Barytes, is a barium sulphate mineral 
with the chemical formula BaSO4 . 
Barite crystallizes in the ortho 
rhombic system commonly forming 
tabular, prismatic crystals and 
fibrous, lamellar and globular 
masses. It is brittle, has a hardness of 
2.5 to 3.5 and a specific gravity of 4.3 
to4.6. It has avitreous lustre that may 
occasionally be resinous. The colour 
when pure is characteristically white 
but may be yellow, gray, blue, red or 
brown.
The main use for barite relates to its 
relative softness and high specific 
gravity. Ground barite is used in very 
large tonnages as a weighting agent 
in drilling muds circulated during 
rotary drilling for oil and gas. The 
drilling muds are mixtures of water, 
clay, barite and various proprietary 
chemicals specially formulated to 
help lubricate the drill string of tools, 
seal the walls of the hole, removedrill 
cuttings and help retain oil and gas in 
the hole.
Barite is also used as a minor 
ingredient in glassmaking to help 
homogenize the melt and improve 
clarity and brilliance. Ground white 
barite has a wide variety of uses as a 
filler in plastics, paper-based 
products, rubber and paint. 
Although the total quantities 
consumed are small, there are many 
special applications for barium 
chemicals. A survey in 1961 listed 
more that 2000specific applications. 
In Ontario, barite for filler, extender

and glass applications is produced 
by Extender Minerals of Canada 
Limited near Matachewan. The 
exceptionally pure white barite 
occurs in veins in Precambrian 
volcanic rocks. The value of 
production in 1981 was estimated at 
S800,000.
Barite occurrences in Ontario are 
restricted to vein-type deposits in 
Precambrian rock with the veins 
varying in width from a few centi 
metres to several metres and can be 
traced for lengths of up to several 
kilometres. While major recent 
investigations have centred around 
Timmins-Matachewan, vein depo 
sits are known in the vicinity of 
Thunder Bay and at scattered 
locations in eastern Ontario. The 
major production of barite in other 
parts of the world comes from lead- 
zinc ores in which it is present as a 
gangue mineral and from sedi 
mentary formations where it has 
formed as residual or bedded 
deposits.

Calcite and Dolomite
Calcite is the mineral name for 
calcium carbonate that crystallizes 
as rhombohedrons in the hexagonal 
system. Its chemical formula is 
CaCO 3 . When well crystallized, 
calcite exhibits excellent rhombo 
hedral cleavages at angles of 750 
and 105 0 . It has a hardness of 3 and a 
specific gravity of 2.7. Calcium car 
bonate also crystallizes as the ortho 
rhombic mineral aragonite but it is

The Nonmetallic Minerals
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Barite Vein, Matachewan
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not common in Ontario. Calcite 
forms the bulk of the sedimentary 
limestones and the metamorphic 
crystalline limestones. 
Dolomite is a mineral composed of 
calcium and magnesium carbonate 
having the chemical formula 
CaMg(CO3)2 that also crystallizes in 
the hexagonal system and has many 
properties similar to calcite. How 
ever, it has a hardness of 4 and a 
specific gravity from 2.8 to 2.9. It is 
widespread too in sedimentary dolo 
mitic limestones (also known as 
dolostones) and metamorphic 
crystalline dolomites. Both minerals 
are widely distributed throughout 
areas of Phanerozoic and Late Pre 
cambrian age rocks of Ontario. They 
form rocks under similar conditions 
of sedimentation and meta 
morphism.
Finely ground pure white calcite 
from crystalline limestone and 
marbles of the Grenville geological 
province, is used widely as afillerand 
pigment extender in paints and 
plastics of all types. Coarser grades 
are used for such different purposes 
as ornamental stone, terrazzo chips, 
stucco, and poultry grit. The Gren 
ville calcites are also suitable for 
glass-making. Limestones and 
dolomites of Precambrian and 
Phanerozoic age used for other 
purposes are discussed in the 
section dealing with structural 
materials.
Steep Rock Iron Mines Limited is the 
largest producer of calcite in 
Ontario. The company's 200,000

tonne per year capacity plant near 
Perth began production in 1979. Mill 
feed is obtained from the large open 
pit mine at Tatlock about 30km to the 
north. Many grades of snow-white. 
dry-ground, micron-sized, and 
granular calcite products are made 
and transported by truck to markets 
in eastern Canada and eastern and 
midwestern United States. 
Throughout the Grenville geological 
province are many deposits of 
crystalline limestones and dolo 
mites that may be suitable for uses i n 
numerous applications. Calcite also 
occurs in many veins either alone or 
with base metal minerals in northern 
and northwestern Ontario. Multi 
coloured calcite and dolomite rocks 
such as pink, blue, green, gray, 
yellow, brown and black are mined 
and crushed for terrazzo chips and 
exposed aggregate concrete. Pro 
duction is centred mainly around 
Madoc and Haliburton.

Gemstones
Interest in gemstones has been 
growing year by year, as clearly 
demonstrated by the rapidly increas 
ing memberships of mineral col 
lecting clubs, the number of shops 
selling mineral specimens, and the 
prominent displays of minerals in 
museums.
Throughout the province can be 
found strikingly beautiful gem 
quality examples of many rocks and 
industrial minerals as well as the 
many metallic minerals for which
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Ontario is famous. Amethyst, a 
purple variety of quartz, was desig 
nated the official mineral of Ontario 
in May, 1975. Good amethyst crystals 
are found in fractures and cavities 
within brecciated granitic and 
sedimentary rocks in MacGregor 
and McTavish Townships, near 
Thunder Bay.
Other gemstone varieties of silica to 
be found include agates and 
carnelian in volcanic rocks near 
Thunder Bay, chert and deep-red 
jasper conglomerates in the iron 
formations of northern Ontario, rose 
quartz in Renfrew County, and clear 
quartz crystals at many locations in 
Leeds County. 
A highly prized blue to lavender blue

coloured variety of sodalite is found 
at the Princess Mine near Brancroft 
and at other locations in Hastings 
and Peterborough Counties. Less 
well known are the varieties of 
amazonite and peristerite feldspars, 
apatite, blue or star corundum, 
garnets, staurolite, serpentine and 
many other gem-quality minerals of 
igneous, metamorphic, and sedi 
mentary origin that attract 
thousands of collectors each year. 
Geological Circular 13, entitled 
'Rocks and Minerals of Ontario', as 
well as various guidebooks to 
regional geology published by the 
Ontario Geological Survey, suggest 
many areas for investigation by 
those searching for gemstones.

Gypsum Bridge, Gypsum Mountain, Moosonee District
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Gypsum
Gypsum is a hydrous calcium 
sulphate mineral with the formula 
CaSO4.2H 2O. It may form monoclinic 
crystals or it may be present in 
massive or granular form. It is a very 
soft mineral with a hardness of 1.5 to 
2 and a specific gravity of about 2.3. 
The colour of pure gypsum is white 
but the typical gypsum of southern 
Ontario is frequently light to dark 
gray coloured. Northern Ontario 
gypsum is white, yellowish and pink 
coloured. The transparent crystal 
line variety of gypsum is called 
selenite, while certain dense 
massive varieties with delicate 
shading are known as alabaster. The 
fibrous variety which has a pearly 
opalescence is called satin spar. 
Anhydrite is a common form of 
anhydrous calcium sulphate. 
Gypsum has the property that, when 
heated gradually from 120 0 C to 
205 0 C, it loses three quarters of the 
20.9 percent of water present in the 
gypsum crystal. When the water is 
restored the calcium sulphate 
reforms the crystal and sets as a firm 
hard material. It is this property that 
is responsible for the major present 
day use of gypsum in the manufac 
ture of wallboard and plaster for 
numerous construction uses. Close 
to 80 percent of gypsum production 
in Ontario is for the manufacture of 
wallboard.
A second important property of 
gypsum is that, when added to port 
land cement during grinding of the 
cement clinker, the gypsum retards 
the 'set' of the cement during sub 

sequent use. Nearly 20 percent of 
gypsum production is utilized by 
cement manufacturers for this 
purpose. Minor uses of gypsum 
include plaster of paris for pottery 
molds, casts and special cements. 
Gypsum mining began in Ontario in 
1822 from near surface deposits 
close to Paris. The product was 
ground for fertilizer and known as 
land plaster'. Shortly thereafter 
small plants for calcining gypsum 
were erected and 'plaster of paris' 
and other products were made. At 
present there are three companies 
mining gypsum and producing wall 
board. DomtarConstruction Division 
of Domtar Inc. operates a mine and 
two wallboard plants at Caledonia, 
Canadian Gypsum Company 
Limited operates a mine and 
wallboard plant at Hagersville and 
Westree Industries Limited operates 
a mine at Drumbo near Kitchener and 
a wallboard plant at Mississauga. 
Production of gypsum in 1981 was 
estimated at 688,000 tonnes valued 
at 35,353,000.
Gypsum occurs in beds from 1-1/2 to 
2-1/2 metres thick in Salina For 
mation rocks of Silurian age lying 
typically less than 30 metres below 
the surface in Oxford and Haldi- 
mand-Norfolk Counties. In the 
Moose River Basin of northern 
Ontario are thick beds of massive 
white, yellowish and pink coloured 
gypsum of Devonian age with some 
selenite and reported thicknesses of 
more than 30 metres. These are the 
purest deposits known in the
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province but development has been 
prevented due to their distance from 
established markets. Gypsum has 
also been reported in underground 
sedimentary rocks in eastern and 
southwestern Ontario but the extent 
of the deposits is not known.

Nepheline Syenite
Nepheline syenite is a rock 
composed mainly of sodium and 
potassium feldspar, the feldspathoid 
mineral nepheline and minor quan 
tities of several iron bearing 
minerals. Ontario has led the world in 
the development of commercial 
applications of nepheline syenite in 
glass and ceramics. Being a mixture 
of minerals nepheline syenite has no 
fixed chemical formula. The typical 
average composition of the 
commercial product though is Si02 , 
60.7 07o; AI 2O3 , 23.4 07o; Na2O, IQ.2%; 
K20,4.8 07o;CaO,0.5 07o. 
The Ontario nepheline syenite is an 
important constituent of glass con 
tainers, sheet glass, glass tableware 
and glass fiber. It adds strength, 
impact resistance and permits 
energy savings by lowering the 
temperature at which the chemical 
reactions take place. Nepheline 
syenite acts as a flux and adds 
needed quantities of sodium, 
potassium, aluminum and silica to 
sanitaryware, ceramic floor and wall 
tile, electrical porcelain, finest 
quality dinnerware and other 
ceramic products. Finely ground 
nepheline syenite is also an impor 
tant ingredient in many paint and

plastics formulations where its 
exceptionally white colour, density, 
light refracting properties and 
resistance to weathering add impor 
tant properties to the finished 
products.
The deposit in Methuen Township 
has been known since 1897 but 
development had to await favour 
able events of the 1930's. In the early 
years nepheline syenite ore was 
taken by barge to Lakefield, 
processed in a former cement plant, 
then transported across Lake 
Ontario by ferry to the United States 
for grinding and distribution. At 
present there are two companies 
operating up-to-date mines and 
plants at Nephton and Blue Moun 
tain on a deposit that has not been 
equalled elsewhere in the world for 
size, quality, and uniformity. Ore 
reserves are immense and should 
satisfy commercial needs well into 
the next century. Total production in 
1981 was an estimated 606,000 
tonnes valued at nearly 318 million. 
As much as 80 percent of production 
is exported to morethan 20countries 
around the world.
Nepheline bearing gneisses and 
carbonatites and other nepheline 
syenites have been identified and 
evaluated in many other parts of 
Ontario. All deposits found to date, 
with the exception of one in Bigwood 
Township, have been too high in 
impurity levels or have other draw 
backs that preclude their commer 
cial development.
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Salt
Salt is the common nameforsodium 
chloride. It crystallizes as the mineral 
halite in the cubic (isometric) system 
and has the chemical formula NaCI. 
Salt typically crystallizes in cubes 
but may also form other crystal 
shapes and massive, granular to 
compact beds. It is a rather brittle 
mineral with a hardness of 2.5 and a 
specific gravity that ranges from 2.1 
to 2.6. It has a vitreous lustre. The 
pure mineral is transparent to trans 
lucent and may be colourless or at 
tractive yellow, red, blue and purple 
colours. It is readily soluble and 
easily identified by its saline taste.
There are said to be over 14,000 uses 
for salt although the major ones can 
be listed in a few categories. These 
are as a nutrient, as a preservative for 
food processing, as a freezing point 
depressant, for metallurgical pro 
cessing and miscellaneous pro 
cessing. The most important volume 
use world-wide is in chemical 
manufacturing.
The sodium and chlorine are 
separated to form a host of chemi 
cals such as soda ash, sodium 
sulphate, hydrochloric acid, caustic 
soda, sodium metal, chlorine gas 
and many more building blocks of 
chemistry without which our world 
economies would not have 
developed to their present state. It is 
difficult to think of any industrial 
process which is not dependent on 
chemicals derived from salt for its 
successful application. Of course 
many forms of life require finite 
amounts of salt for survival.

Another major use for salt, and the 
largest single use for Ontario rock 
salt, is for snow and ice control on 
roadsduringwintermonths. Another 
important use in this province is for 
the manufacture of sodium car 
bonate by the Solvay process, which 
is a major ingredient in glass manu 
facturing and the preparation of 
many industrial chemicals. 
Salt was discovered in Ontario at 
Goderich in 1866 and commercial 
production began that same year. 
For many years Ontario supplied the 
rest of Canada with all its salt needs 
and even yet is a major producer and 
exporter of salt.
1981 salt production in Ontario 
amounted toan estimated 4.9million 
tonnes valued at 377,121,000. At 
Goderich, Domtar Inc. operates a 
2.25 million tonne capacity rock salt 
mine that is currently being 
expanded to a capacity of 3.5 million 
tonnes. Domtar also operates brine 
wells for the production of special 
salt products. At Windsor, The 
Canadian Salt Company Limited 
produces both rock salt from an 
underground mine and vacuum salt 
products from brine wells, as well as 
brine for export from facilities having 
a rated capacity of more than two 
million tonnes annually. 
At Sarnia, Dow Chemical of Canada 
Limited produces brine from wells 
for the production of caustic soda 
and chlorine. At Amherstburg, Allied 
Chemical Canada Ltd. produces 
brine from wells to manufacture 
sodium carbonate in one of only two
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plants remaining in North America 
that manufacture synthetically this 
important chemical compound by 
the Solvay process. A secondary 
product at the Allied plant is calcium 
chloride used to prevent dust on 
unpaved roads, as a well drilling fluid 
and for certain other industrial appli 
cations.
Immense deposits of salt underly a 
large part of southwestern Ontario 
and southern Lake Huron in beds of 
the Salina Formation of Silurian age. 
Salt horizons have been found as far 
east as a curving boundary connect- 
ing Kincardine on Lake Huron, 
through London to New Glasgow on 
Lake Erie. The combined thickness 
ofthesixSalinasaltbedsamountsto 
as much as 215 metres. The 
Canadian Salt Company mine at 
Windsor recovers salt at a depth of 
297 metres from a 8.2 metre thick 
bed, whileatGoderich Domtarmines 
at a depth of 536 metres from a 24.4 
metrethick bed beneath Lake Huron.

Silica
Silica is the common name for 
silicon dioxide which is the most 
abundant rock forming compound, 
amounting to nearly sixty-one 
percent of the crust of the earth, and 
is present in many kinds of igneous, 
metamorphic and sedimentary 
rocks. It is even present as part of the 
skeleton of diatoms, horsetail plants 
and many other forms of life. We 
most easily recognize silica as the 
mineral quartz that occurs as beach 
sands because it is so resistant to

weathering forces when many other 
minerals are slowly destroyed. 
Quartz is a most common and 
interesting silica mineral that 
crystallizes in several forms in the 
hexagonal system. It has the 
chemical formula SiO2 . It has the 
peculiar property of changing form 
slightly at 5730 C, 8700 C and 1470 0 C 
and it melts at 1723 0 C. Quartz is 
brittle to tough, has a hardness of 7 
and a specific gravity in crystals of 
2.653 to 2.660. When pure, quartz is 
colourless, but it is often various 
shades of yellow, red, brown, green, 
blue and black. Special colours of 
quartz are valued as a semi-precious 
gemstone. A few of the many 
gemstone varieties of silica found 
are amethyst, smokey quartz, 
chalcedony, carnelian, flint, jasper 
and various forms of opal. 
Pure quartz crystals have special 
optical and electrical properties that 
make them highly valued for 
industry.
The main industrial uses for pure 
silica, as much as 99.9 percent pure 
or more, are in the manufacture of 
glass containers, tableware, window 
and automotive glass, and glass 
fibers for textiles and insulation. 
Silica is also a major constituent in 
the manufacture of silicon carbide 
abrasives, ferrosilicon and silicon 
metal alloys and of the silicones and 
silicon based electronic products. 
Silica sands are vital for the molds 
used to cast iron, steel and many 
non-ferrous metals. Large quantities 
of ground silica are used in the
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manufacture of ceramic dinnerware, 
sanitaryware, concrete bricks and 
blocks, household cleanser and 
many other everyday products that 
one hardly notices. Less well-known, 
but also important, is the role of 
specially prepared silicas in 
adhesives, paints and plastics 
products. Less pure silica is used as 
an important flux in non-ferrous 
metal smelting.
Ontario production of quartz (silica) 
in 1981 was estimated at one million 
tonnes, having a valueofSH million, 
of which about 600,000 tonnes was 
flux stone and 400,000 tonnes was 
for other high quality purposes. 
Indusmin Limited is the sole Ontario 
producer of si licaforglass, ceramics 
and ferroalloys manufacture. The 
company operates a mine on 
Badgeley Island in Georgian Bay and 
a processing plant at Midland, 
Ontario with total annual sand 
capacity of about 500,000 tonnes. 
Ontario has many different quartz 
deposits that could be considered or 
have been used for industrial 
purposes. The Precambrian 
quartzites of northern Georgian Bay, 
the Precambrian vein quartz of 
northern Ontario, the Cambro- 
Ordovician sandstones of eastern 
Ontario, the Devonian and Silurian 
sandstones of western Ontario, the 
unconsolidated Cretaceous sands 
of the Moose River Basin and even 
the Recent glacial sands in parts of 
southern and northern Ontario are 
worthy of investigation.

Talc
Talc is a hydrous magnesium silicate 
mineral having thechemical formula 
H 2Mg3(SiO3)4 that in crystalline form 
is orthorhombic or monoclinic. It 
forms thin flexible flakes that are 
very soft and have a g reasy f eel. It has 
a hardness of 1 to 1.5 and a specific 
gravity of 2.7 to 2.8. It has a pearly 
lustre and hasa white togreen colour 
of varying intensity. It istypicallysub- 
transparent to translucent. Talc is a 
metamorphic mineral formed by the 
alteration of ultrabasic rocks and 
dolomite and similar rocks rich in 
magnesium.
The uses for talc depend on its 
physical and chemical properties. 
When white and exceptionally pure it 
is used for talcum powder because 
of its ability to absorb moisture while 
the flakes provide lubrication 
between surfaces. It is also widely 
used in the manufacture of certain 
types of ceramicware to control 
thermal expansion, improve craze 
resistance and durability, and to 
provide magnesium and silica as 
required. Talc is also widely used in 
the manufacture of fine qualities of 
paper where it aids in 'pitch control' 
because it selectively absorbs 
resinous pitches released from the 
cellulose wood fibers. Ultra-fine 
grades of talc are used also to coat 
and fill different grades of paper 
because the talc helps to improve 
brightness, gloss, and opacity. 
In paints talc helps to reinforce paint 
films, control gloss and act as an 
inert filler that helps to maintain the
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required balance of properties of all 
the paint ingredients. Talc is also 
used widely as a filler and extender 
in plastics, roofing and rubber 
products.
In 1981 production of talc in Ontario 
was valued at an estimated 
S2,684,000 and came from two 
mines. Canada Talc Industries 
Limited produces talc from an 
underground mine at Madoc that has 
been operating continuously since 
1896. High quality, platey, white talc 
is crushed, ground, classified and 
bagged for use in paint, tile, 
linoleum, rubber and other filler 
applications. The total annual 
production capacity is estimated at 
18,000 tonnes. Steetley Talc Division 
of Steetley Industries Limited 
produces talc from an open pit mine 
in Penhorwood Township southwest 
of Timmins. The talc is separated 
from a magnesite gangue in the 
flotation plant at the mine property 
and then transported to Timmins 
where it is dried, ground to micron 
sizes, then bagged for shipment. 
Annual capacity of the Steetley 
complex is about 23,000 tonnes. 
Talc deposits of different qualities 
and mineral mixtures are located at 
different parts of Ontario. In eastern 
Ontario the talcs have formed 
through metamorphism of dolo 
mites of Grenville age. In northern 
Ontario near Timmins talc occurs in 
talc-magnesite deposits derived 
from the alteration of ultrabasic 
volcanic rocks of Precambrian age. 
The reserves of both talc and 
magnesite in the area are large.

Other Talc Related Rocks
Other minerals related to talc but 
having different properties are found 
inOntario. NearMatheson in Warden 
Township, Hedman Mines Limited 
since 1969 has produced finely 
ground serpentine. Serpentine is a 
hydrous magnesium silicate mineral 
like talc but has the chemical 
formula H 4 Mg 3Si 2O9 . The Hedman 
products are used in refractories and 
asafillerin many paints, plasticsand 
insecticides. In northwestern 
Ontario there is a belt of soapstone in 
the Lake of the Woods - Rainy River 
area. Soapstone was produced in the 
1920's at Eagle Lake near Vermilion 
Bay for refractory blocks in pulp 
mills. Soapstone is a massive 
talcose rock that contains chlorite 
and other magnesium silicate 
mineralsand is formed undersimilar 
conditions to talc. When dense and 
fracture-free soapstone may be cut 
into blocks for certain refractory 
purposes, carved into ornaments, or 
used as special laboratory ware 
because of its chemical resistance.
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Talc Plant and Mine, Madoc

\

Talc Processing Mill, Penhorwood Township
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This category of industrial minerals 
includes those minerals and their 
derivitives that are used for the most 
part in construction applications. 
The minerals may be used in their 
original state (pit-run sand and 
gravel), after simple crushing and 
screening (crushed stone), or may be 
subjected to carefully controlled 
chemical and physical changes 
(cement, lime). Those that are 
subjected to the least amount of 
treatment such as building stone, 
crushed stone and sand and gravel 
are normally low cost materials. The 
cost of transport of the raw or 
finished products frequently 
exceeds the value of the mineral. 
Chemical and mineralogical purity 
of raw materials as well as the cost of 
energy are significant factors in the 
cement, clay and shale products and 
lime industries.
Most structural materials are readily 
available in Ontario close to centres 
of demand and they meet the con 
stant need for the lowest cost raw 
materials to serve the construction 
industries. Thus production tends to 
take place near cities and becomes 
the focus of environmental concerns 
by the public. Only recently have 
people become aware that extrac 
tion of aggregates and other 
structural materials should be only a 
temporary activity on lands and that 
alternative long term uses can ulti 
mately be found.
Much imaginative rehabilitation of 
pits and quarries has taken place 
over the years in many parts of

Ontario, so that residents do not 
recognize the prior history of 
resource removal.

Building and Ornamental 
Stone
Throughout this province are many 
beautiful buildings constructed of 
Ontario limestone, sandstone, 
marble, granite and other natural 
stones. Mention has already been 
made of some government 
buildings that are also illustrated in 
this brochure. It is a tribute to the 
craftsmen and architects, and to 
Ontario's stone that as the structures 
built from them growolderthey grow 
more attract! ve. One has on ly to strol l 
through parts of Brockville, 
Kingston, Toronto, Ottawa, Perth, St. 
Mary's and many other towns, 
villages and hamlets of Ontario to 
view examples of the fine craftsman 
ship of stone masons. One can 
sense that the builders and original 
owners of the stone structures built 
for permanence and beauty. Part of 
the native character of a region has 
been set by the masons who worked 
local hand-hewn and cut stone to 
construct memorable buildings. 
Natural stone lasts for hundreds of 
years with a minimum of mainte 
nance. In many parts of Ontario one 
can find quarries that were opened 
by enterprising individuals to supply 
the citizens with beautiful stone of 
many different types. The quarries at 
the Forks of the Credit River provided 
beautiful pink and red Medina sand 
stone for the Ontario Legislative

The Structural Materials
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Building at Queen's Park and the 
former Toronto City Hall. The main 
Parliament Buildings in Ottawa were 
constructed from local buff and 
brown coloured Nepean sandstone.
The Queenston quarries near 
Niagara Falls were opened in 1871 
and were the source of the well- 
known light gray dolomitic lime 
stone used for university and 
government buildings, churches, 
many commercial buildings and 
residences throughout the province. 
Newer buildings such as the former 
head office of the Canadian Imperial 
Bank of Commerce in Toronto are 
faced with Queenston limestone.
In recent years more and more 
structures have been built of pre-cast 
concrete in which attractive, 
naturally rounded and angular 
stones are embedded and exposed 
to view. The modern methods of 
construction take advantage of the 
lower cost of cast concrete. Gravels 
of Ontario originate from many rock 
types that have been transported 
during glacial epochs and more or 
less mixed. The well-rounded 
cobbles or red granite from Lake 
Superior, white quartzite from 
Killarney, and the earthy brown 
limestones and dolomites of south 
western Ontario are examples of the 
many natural materials available to 
architects and builders. Crushed 
chips from the white, green, pink, 
brown, black and other colours of 
marble of eastern Ontario are widely 
used for exposed aggregate, 
concrete and terrazzo construction,

landscaping, and other public and 
private building applications.
Angelstone Limited nasa large plant 
at Cambridge some 70km west of 
Toronto for the production of lintels, 
sills, steps, facings, and brick 
veneers. The stone used is an 
attractive blue-grey dolomite of the 
Amabel Formation from the 
company's quarry in the Wiarton 
area on Bruce Peninsula. Other 
stone producers on Bruce Peninsula 
near Owen Sound include Owen 
Sound Ledgerock Limited and Ebel 
Quarries who produce a range of 
impressive and colourful dolomite 
flagstones, lintels and slabs of many 
sizesand thicknesses. Buff and pink- 
coloured sandstone ashlar and 
flagstones are produced from 
Medina Formation sandstone of 
Silurian age near Georgetown, 40km 
west of Toronto.
Ontario has a wide variety of beauti 
ful building and ornamental stone to 
suit all tastes and requirements.

Cement
Portland cement, commonly known 
as just 'cement', is a hydraulic set 
ting mixture of several calcium sili 
cates, calcium aluminates and cal 
cium aluminoferrite made by blend 
ing high calcium limestone with 
shale or clay of appropriate compo 
sition together with minor amounts 
of other rocks such as sandstone, 
then firing the mixture in a kiln to 
incipient fusion that results in clinker 
of the crystalline compounds men 
tioned above. A small amount of
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Dolomite Quarry, Wiarton

Granite Quarry, Vermilion Bay
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Queenston Limestone, Whitney Block and 
Hepburn Block

Credit Valley Medina Sandstone,0ntario 
Legislative Building

Typical Marbles, Eastern Region Serpentine Marble, Tatlock
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gypsum that retards the set of 
cement is added to the resulting 
clinker while it is ground to a fine 
powder known as portland cement. 
By altering the composition of the 
basic components, cement with dif 
ferent properties can be manufac 
tured to meet particular needs for 
chemical resistance, rapid setting, 
setting under water, high early 
strength and many other special 
applications.
Cement is a most important element 
in the growth of any industrial econo 
my and its role in helping Ontario 
prosper over the past years cannot 
be overstated. Cement production 
has risen since 1950 from 843 
thousand tonnes val ued at nearly S11 
million to an estimated 3.6 million 
tonnes in 1981 valued atS200 million. 
Five companies with seven well 
located plants are able to serve 
Ontario's needs and export oppor 
tunities. A sixth company produces 
hydraulic slag cement from granu 
lated blast furnace slag. Cement's 
role is well known in mass concrete, 
for bridges, roads, and other engi 
neering projects of all types, for 
concrete products such as brick and 
block, for exposed aggregate con 
crete panels and many other appli 
cations.
Cement is such a versatile building 
material that it is possible to design 
and to build structures of striking 
beauty as well as utility. Because it is 
relatively inexpensive and offers 
such freedom for expression cement 
and concrete products made with it

are the principal construction 
materials in Ontario. 
Excellent limestones and shales for 
cement manufacturing are found 
throughout much of southern 
Ontario that is underlain by Paleo 
zoic sedimentary rocks such as 
along the north shore of Lake Ontario 
between Oshawa and Kingston. 
Cement plants or quarries at Bath, 
Picton, Bowmanville and Clarkson 
are able to take advantage of the 
excellent transportation network 
serving Ontario.
There are other cement plants at 
Woodstock and St. Mary's. In years 
past there have also been cement 
plants at many more locations such 
as Belleville, Lakefield, and Port 
Colborne. To keep costs low the 
trend has been to bigger and bigger 
plants to serve large market areas 
such that a million tonne per year 
capacity cement plant is now 
generally considered the minimum 
size to build.
Raw materials suitable for cement 
manufacture are available else 
where in the province, for consider 
ation when market conditions 
encourage development.

Clay and Shale Products
The clay and shale minerals are 
divided into three main groups; 
kaolinite, montmorillonite and illite 
and are all essentially hydrous 
aluminum silicates. Illite is the main 
clay mineral in the shales and 
Pleistocene clays of Ontario.
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When fired in kilns or by other 
methods at elevated temperatures 
the clay minerals bond together to 
form dense strong products of 
differing colours. The principal use 
for shales in Ontario is the manu 
facture of bricks, quarry tile, drain 
tile, sewer pipe and pottery products. 
The natural colouring compounds, 
as well as commercial additives and 
minerals in clays and shales, result 
in a range of beautiful colours from 
light buffs and yellows to rich reds 
and browns. The strikingly attractive 
brick of many of Ontario's oldest 
homes and business structures is 
evidence of the fine quality shales 
and clays throughout southern 
Ontario and parts of northern 
Ontario.
Shales of the Queenston and 
Georgian Bay Formations of Ordo 
vician age outcrop mainly close to 
the Niagara Escarpment and at other 
locations in southern Ontario close 
to major centres for products. They 
are the principal raw materials for 
brick making in Ontario. Queenston 
shales are typically red coloured with 
minor green bands, while the 
Dundas shales are gray-coloured. 
Both can be fired to make bricks of 
several colours. Hamilton Formation 
shales of Devonian age have been 
used to make pleasantly coloured 
red-brown brick and tile in 
southwestern Ontario.
Most clays of Ontario are of Pleisto 
cene or Recent age having been dis 
tributed as a result of glacial activity. 
These clays tend to form buff-

coloured and red-coloured porous 
ceramic bodies due to the presence 
of varying amounts of admixed cal 
careous minerals and iron oxides. 
Clays are used mainly for the manu 
facture of field drain tile and formerly 
for brick in southwestern Ontario. 
Varved clay deposits, derived from 
Recent glacial lakes, have also been 
the raw material source for brick and 
tile plants in centres such as Hunts 
ville, New Liskeard and Thunder Bay.
In 1981 production of clay and shale 
products was valued at an estimated 
S59,527,000, more than half of which 
is represented by bricks. 1981 brick 
production in Ontario amounted to 
384 million brick equivalents that 
was about 57 percent of total 
Canadian production. More than 95 
percent of Ontario's brick needs are 
met by the 9 plants operating in the 
province. In addition, there are 
fifteen other plants manufacturing 
structural clay tile, drain tile and 
other industrial pottery products.
In 1906 there were a total of 186 brick 
plants in Ontario. This emphasizes 
the trend through the years of a 
reduction in number, from many 
producers manufacturing small 
quantities of brick in simple plants, 
to a few producers of largequantities 
of high quality brick in carefully con 
trolled and automated plants.
Ontario's heavy clay products indus 
try is able to meet current and pro 
jected needs of the province for 
attractive products to meet every 
technical requirement and taste.
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Lime
Lime is the term for calcium oxide 
(CaO) and calcium magnesium oxide 
(CaO.MgO) made by calcining 
limestone (CaCO 3) and dolomite 
(CaMg(CO3)2) in a kiln at appropriate 
temperatures as high as 900 0 C. 
Although the word lime is occasion 
ally improperly used to refer to finely 
ground limestone, it actually refers 
only to quicklime, to slaked lime 
(lime to which a fixed amount of 
water is added) and to lime hydrate 
(slaked lime that has been dried and 
sometimes reground). 
Lime is one of the earliest building 
materials devised by man from fire. 
Although agricultural and construc 
tion uses of lime come readily to 
mind, only about five percent of the 
lime produced in Ontario is used for 
these purposes now. The leading 
industrial uses for all types of lime 
are in iron and steel plants, pulp 
mills, glass manufacturing, fertilizer 
plants, uranium plants, water and 
sewage treatment, non-ferrous 
smelters, mine process plants, sugar 
refineries, soda ash manufacturing, 
magnesium metal production and 
many other similar activities. 
1981 production in Ontario was an 
estimated 1.7 million tonnes valued 
at S103.5 million. High calcium and 
dolomitic lime was produced at 
various centres throughout Ontario 
using locally quarried stone as plant 
feed. Lime plants at Spragge and 
Sault Ste Marie used imported stone.
The Detroit River Group of high 
calcium limestones of Middle

Devonian age and the dolomites of 
the Guelph and Lockport Forma 
tions of Si l u rian age are source rocks 
for most Ontario lime production. 
Dolomite of the Amabel Formation 
at the west end of Manitoulin Island 
has potential for many metallurgical 
and chemical purposes including 
lime.
Production of soda ash (sodium car 
bonate) by the Solvay process, used 
in the manufacture of g lass, cleaning 
compounds and many other indus 
trial products, requires high purity 
calcium limestone and salt, avail 
able in southwestern Ontario at 
Amherstburg.

Sand and Gravel
Ice sheets and melt-waters that 
covered many parts of Ontario 
during the four main periods of 
glaciation over the past two million 
years have left good sand and gravel 
deposits. It is the Wisconsinan 
glaciation that started 100,000years 
ago that was responsible for the 
present form and character of 
deposits presently being worked. 
These are in no small measure 
responsible for the excellent roads 
for which Ontario is renowned. The 
mixtureof sedimentary, igneous, and 
metamorphic pebbles and sands 
provides the right blend of properties 
for portland cement concrete, 
bituminous concrete, road-way base 
materials and many other types of 
construction requiring sound aggre 
gate materials.
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In addition to their use because of 
their physical properties and inert 
ness, sand and gravel are finding 
applications in concrete where the 
attractive appearance of the ex 
posed aggregates enhances the 
architectural design of the struc 
tures. Concretes lend themselves to 
the free flow of architectural 
imagination; they are less costly 
than many other building materials 
but have great permanence. The 
earthy, warm browns, reds and ochre 
colours of Ontario's glacial aggre 
gates lend beauty to the pebbled sur 
faces of special concrete panels 
made from them.
Deposits within and close to major 
population centres have been so 
successfully developed and rehabili 
tated that few people know that 
many playgrounds, gardens, resi 
dential areas and industrial com 
plexes were formerly aggregate 
sources.
Production of sand and gravel in 1981 
amounted to an estimated 75 million 
tonnes at an estimated value of S150 
million. This is about three times the 
amount and ten times the value of 
1950 production. There are more 
than 1500 licensed pits and quarries 
in the province serving its construc 
tion needs.
While there are ample resources to 
meet future demands of Ontario's 
citizens, some of the lowest cost 
deposits may not be available for 
development due to zoning or other 
restrictions. Careful consideration 
will be required to balance the

various economic and social priori 
ties so that the benefits of low cost 
aggregates will continue to be 
available.

Crushed Stone
The fortuitous distribution of good 
aggregate-making limestones and 
dolomites throughout much of 
southern Ontario as well as the 
industrial heartland has meant avail 
ability of very economical sources of 
attractive crushed stone for the 
manufacture of all types of concrete. 
The natural buff and grey colours of 
the sedimentary source rocks distin 
guish the structures built from them, 
as architects design buildings with 
the time-tested properties of cement 
and stone in mind. 
Crushed stone production comes 
mainly from the Paleozoic lime 
stones and dolomites that underlie 
much of central and southwestern 
Ontario. The quality is suitable for 
many purposes in addition to con 
struction aggregates, such as the 
manufacture of soda ash, steel, 
glass, lime, and dolomite-based 
refractories. Much of the production 
is concentrated within the Amabel 
Formation dolomite on the Niagara 
Escarpment from Hamilton to Hal- 
ton Hills, within the Simcoe Group 
l i mestones to the northwest and east 
of Lake Simcoe, and the high- 
calcium limestones of the Detroit 
River Group in the vicinity of 
Beachville near Woodstock and 
Windsor.

35



In 1981 production was estimated at 
35 million tonnes valued at S122 
million.
Most aggregates are transported by 
truck to job sites but some com 
panies are equipped to load and ship 
sixty-car trains of up to 4,400 tonnes 
todistribution terminals in the Metro 
politan Toronto area. Although the 
Precambrian areas of Ontario are 
well endowed with basalt, anortho 
site, granites and granite gneiss, as 
well as other suitable igneous and 
metamorphic rocks, there has been 
little production from them for con 
struction aggregates. At Marmora

one company produces basalt ag 
gregates for hot-laid asphalt pave 
ment surface coatings and at Have 
lock another company produces 
basalt granules for use in the manu 
facture of asphalt roll roofing and 
shingles.
There are at least eight major pro 
ducers of crushed stone for con 
struction purposes in Ontario 
capable of producing more than one 
million tonnes per year. There is no 
shortage of suitable stone and 
deposits from which to obtain all the 
crushed stone needed within 
Ontario for export opportunities.

Dolomite Crushed Stone Quarry, Manitoulin Island
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Asbestos
Asbestos is the namefora number of 
minerals, mainly of the Serpentine 
and Amphibole groups that occur in 
fibrous habits. Chrysotile asbestos, 
a fibrous form of serpentine having 
the chemical formula Mg3Si 2O5(OH)4 , 
occurs as cross fibres and slip fibres 
characteristically in veins in ser- 
pentinized ultrabasic rocks. Most of 
the estimated 4.5 million tonnes of 
asbestos produced annually world 
wide is the chrysotile variety. 
The other types of commercial as 
bestos represented in the Amphi 
bole group of minerals are, antho 
phyllite ((Mg, Fe) 7Si 80 22(OH, F)2), 
amosite ((Mg, Fe^SigO^OH);,) and 
crocidolite (Na 2 Fe 5 Si 8O 22 (OH) 2 ) 
which form flexible fibers and are 
found in metamorphosed rock for 
mations. By far the largest volume 
use for asbestos is in asbestos 
cement products where it improves 
their flexural strength and impact 
strength. Chrysotile asbestos is 
used widely because of its flexibil 
ity, the ease with which it can be 
formed into a wool and into woven 
fabrics, as well as its renowned 
resistance to heat. 
Prior to 1950 total production of 
asbestos in Ontario amounted to 
only 211 tonnes valued at 3102,456 
coming intermittently from a num 
ber of small deposits. Between 1950 
and 1964, Canadian Johns-Manville 
Company Limited operated a mine 
in Munro Township, District of 
Cochrane and produced approxi 
mately 323,000 tonnes of asbestos 
valued at about 357 million before

the ore body was exhausted. Sub 
sequently Johns-Manville also 
operated another mine in Reeves 
Township before ceasing production 
altogether in 1975.
The success of Johns-Manville 
generated much exploration for 
asbestos in the province and more 
than 77 prospects were investi 
gated up to 1970. United Asbestos 
Inc. developed a property at Mid 
lothian Township in 1975 near Mata 
chewan but did not sustain produc 
tion beyond early 1977. Asbestos 
producers world-wide have been af 
fected by the major new regulations 
governing emissions of asbestos 
particles at mines and industrial 
work areas and are experiencing 
uncertainty about the nature and size 
of future markets. While there is 
every reason to believe northern 
Ontario has a number of good 
asbestos deposits, production 
would depend on economic con 
ditions and the ability of asbestos 
producers and users to meet in 
creasingly stringent health 
standards.

Feldspar
The Feldspars form a group of 
mineral species that crystallize in 
the monoclinic and triclinic sys 
tems. The monoclinic minerals are 
aluminum silicates containing 
potassium and potassium-sodium 
or rarely barium. The principal 
member species is the potassium 
feldspar called Orthoclase. The

Other Industrial Minerals
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triclinic minerals are also aluminum 
silicates, some containing potas 
sium and known as Microcline and 
others composed of sodium and 
calcium singly or in combination 
forming a suite of minerals called the 
Albite-Anorthite series of Plagio- 
c/asefeldspars. Individual members 
of the Plagioclase series are named 
Albite, Oligoclase, Andesine, Labra 
dorite, Bytownite and Anorthite and 
contain different percentages of 
sodium and calcium. 
Feldspars typically form brittle 
crystals with good cleavage and a 
vitreous lustre. They have a hardness 
of from 6 to 6.5 and a specific gravity 
betwen 2.5 and 2.9. The colour is 
typically white or pale shades of 
yellow, red or green, and less 
commonly dark colours. 
Orthoclase (KAISi 3O8), microcline 
(KAISi 3O 8) and albite (NaAISi 3O 8) 
feldspars have achieved widespread 
use in many glass and ceramic appli 
cations. The potassium and sodium 
atoms help to lower the melting 
point of the mineral mixtures that 
form the compositions. The 
aluminum atoms help to strengthen 
the end products.
Feldspars occur in pegmatite dikes 
and in large granitic masses in 
many parts of Ontario. From the late 
1870's to 1952 potassium feldspar 
was produced in small quantities 
from numerous pegmatite dikes, 
mainly in areasof Precambrian rocks 
in eastern Ontario and in the vicinity 
of Sudbury and North Bay. The bulkof 
the crude feldspar was shipped to

grinding plants in New York and 
other nearby States for use in the 
manufacture of dinnerware, sani- 
taryware and glass. Competition 
from nepheline syenite that is more 
uniform in composition and can be 
produced more cheaply than potas 
sium feldspars in pegmatite dikes 
caused the disappearance of the 
small producers. The small size of 
the dikes and the need to employ 
many people to hand-pick the dif 
ferent qualities of 'spar' raised costs 
to the point where the product was 
not competitive.
Techniques have been developed 
and improved frequently since the 
late 1940's to permit recovery of high 
quality potasium and sodium feld 
spars from a host of rocks by 
flotation, by electromagnetic 
removal of iron-bearing mineral 
impurities and many other novel 
techniques. If economic conditions 
permit, Ontario feldspar deposits 
could be once again considered for 
development.

Fluorspar
Fluorspar is the commercial name 
f or the mineral fluorite, composed of 
calcium and fluorine, that crystal 
lizes in the isometric system. It has 
the chemical formula Ca F2 . Fluorite 
is a brittle mineral with a hardness 
of 4 and a specific gravity ranging 
from 3.01 to 3.25. It has a vitreous 
luster and often forms beautiful 
transparent to translucent crystals 
that may range in colour from white
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Kilpatrick Fluorspar Mine, Madoc

Graphite, Renfrew County
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to red, green, blue, violet and yellow. 
The crystals are typically cubic but 
may also be octahedral and dodeca 
hedral. The colour of fluorspar may 
be altered by heat, x-rays, ultra-violet 
rays and other means. 
The principal uses for fluorspar are 
for the production of hydrofluoric 
acid and many fluorine derivitives, 
as a flux in the production of 
steel because fluorspar promotes 
thefluidityof slag making impurities, 
and in the manufacture of synthetic 
cryolite (Na3AIF6) that is a critical 
ingredient in the manufacture of 
aluminum metal. Fluorsparisalsoan 
important ingredient in the manufac 
ture of certain types of glassware, 
fiberglass insulation, porcelain ena 
mels and a variety of other products. 
There is currently no production of 
fluorspar in Ontario although mines 
were intermittently active in eastern 
Ontario near Madoc starting in 1905, 
during the Second World War and up 
to 1961 when the last mine ceased 
operating.Total recorded production 
of fluorspar in Ontario was more than 
140,000 tonnes from some 24 dif 
ferent properties, mainly in Halibur 
ton and Hastings Counties. 
The Madoc fluorspar deposits occur 
mainly in lenses and veins as 
sociated with the margins of the 
Moira fault. Despite much effort, no 
large ore bodies have been found 
although prospects exist should 
conditions warrant their investi 
gation. Ontario's fluorspar is best 
known currently from the beautiful 
mineral specimens seen in many 
museums and private collections.

Graphite
Graphite is a mineral composed of 
carbon that crystallizes in the hexa 
gonal system. Typically it is black to 
silvery gray in colour, and common 
ly occurs as thin flakes or laminae 
that are very soft and greasy feeling. 
Graphite has a hardness of 1 to 2 and 
aspecific gravity of2.09to2.23.lt has 
metallic lustre that may be some 
times dull or earthy. It melts at 
3500 0 C, is chemically inert and is a 
good conductor of heat and elec 
tricity.
Its principal use is in the manufac 
ture of electrodes and crucibles, re 
fractory ware, lubricants, foundry 
facings, pencils and many minor 
uses.
Graphite is classified by particle 
size as crystalline, flake or amor 
phous. The commonest form found 
in Ontario is flake graphite typically 
occurring disseminated in marbles 
and paragneisses, as contact meta 
morphic or metasomatic graphite in 
marble, or pegmatites in rocks of the 
Grenville geological province. 
Graphite was produced in Ontario 
between 1896 and 1954 from a 
number of mines, mainly in the 
counties of eastern Ontario. Total 
production during that period was 
reported as 86,306 tonnes valued 
at S6,114,768. The most important 
mine in Ontario was the Black 
Donald Graphite Mine in Renfrew 
County which produced 77,243 
tonnes valued at S5,751,631 over its 
58 year life. In recent years 
exploration has been renewed in 
eastern Ontario where prospects for 
finding deposits appear good.
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Kaolin and Refractory Clays
In the Moose River Basin of northern 
Ontario are extensive undeveloped 
reserves of kaolin and refractory 
clays. These deposits are of 
Cretaceous age and lie beneath a 
cover of up to 100 metres of muskeg 
and glacial clays. The kaolin is inter 
spersed in amounts of up to 15 
percent through high purity quartz 
sands. Although first reported by 
government geologists in the late 
1800's and examined by prospectors, 
companies and government geo- 
logistson many occasionssince, the 
remoteness of the kaolin and quartz 
deposits has hampered proposals 
for development.
Kaolin isaclay consisting principally 
of the mineral kaolinite, a hydrous 
aluminum silicate. The principal 
uses for kaolin are for filling and 
coating many types of paper and for 
the manufacture of ceramicware of 
all kinds. Other uses include filler 
and extenders for paints, plastics, 
and rubber. Refractory clays include 
varieties of kaolinitic clays that are 
used to manufacture products that 
resist high temperatures. The range 
of operating temperatures is 
typically from 15200 Cto18200 C.The 
refractory clays of northern Ontario 
occur as lenses of varying extent and 
thickness in the same Cretaceous 
horizons that contain the quartz 
sands and kaolin.
The major user of refractory clay 
products in Ontario is the iron and 
steel industry. Producers of refrac 
tory clay products presently depend 
on imported clays from nearby 
American states. The northern

Ontario refractory clays range in 
colour from white through orange, 
to grey and black. Limited testing 
indicates theclays would besuitable 
for many medium and high tempera 
ture refractory purposes as well as 
for other kaolin-based ceramic pro 
ducts. Vast quantities of refractory 
clays are associated with the Ona 
kawana coal deposits. 
In 1981, total kaolin imports into 
Canada amounted to nearly 232,000 
tonnes valued at about S23 million. 
The diverse and scattered nature of 
the market makes it difficult to con 
struct any single type of plant to 
prepare the many products needed 
by the paper and other industries. In 
addition to kaolin, some 49,000 
tonnes of refractory fireclay valued 
at S3.8 million and 132,000 tonnes of 
other ground clays valued at S8.9 
million were imported into Canada in 
1981. With constantly rising freight 
rates from existing distant supply 
sources, Ontario's kaolin and 
refractory clays may come into their 
own to satisfy the steadily growing 
markets for such minerals.

Kyanite
Kyanite is one of three minerals that 
have the same chemical compo 
sition and many similar properties. 
The other two are andalusite and s/7- 
limanite. All three are anhydrous 
aluminum silicates having the 
formula AljSiOsOrA^OgSiOj. Kyanite 
crystallizes in the triclinic system 
while the other two minerals crystal- 
lize in the orthorhombic system.
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Kyanite occurs usually as long 
bladed crystals, that may be 
columnar to sub-fibrous. It is 
typically a blue to white, colour and 
may also be gray, green and black. It 
has a vitreous to pearly lustre and is 
transparent to translucent. Kyanite 
has a hardness of 5 to 7.25 and a 
specific gravity of about 3.6.
Kyanite minerals are valued because 
of their refractory properties. When 
heated above 1200 0 C kyanite is 
transformed into mullite and silica. 
Because of the highly refractory 
nature of kyanite and mullite derived 
from it, their mechanical strength 
under load at high temperature, and 
their resistance to thermal shock, 
kyanite refractories find many 
special applications in furnaces, 
linings for burners, and in many 
ferrous and non-ferrous appli 
cations. Kyanite is also used in cera-

mic applications such as spark 
plugs, insulators and kiln furniture. 
The best known deposits of kyanite 
in Ontario are situated near Crocan 
Lake in Nipissing District and near 
Wanapitei in Sudbury District. 
The Ontario kyanite occurs in highly 
metamorphosed gneisses and 
schists in amounts of from 10 to 20 
percent together with garnet, mica, 
hornblende, and feldspar. The 
Crocan Lake deposit was mined for 
a brief period in the 1960's, but the 
excessive variation in the grade of 
the kyanite throughout the schist 
eventually forced cessation of the 
operation. Although immense 
resources of kyanite and associated 
minerals are known world-wide, 
production is relatively small. It 
depends on economic conditions 
and expecially on the needs of 
refractory producers and users.

Kaolin and Silica Sand, Moose River Basin
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Lithium
The element lithium occurs in cer 
tain brine deposits and in a variety 
of minerals including lepidolite 
mica, petalite, eucryptite, and the 
lithium phosphate amblygonite, to 
name a few. However, it is lithium in 
the mineral spodumene which is of 
interest in Ontario. Spodumene is a 
lithium aluminium silicate mineral 
that crystallizes in the monoclinic 
system. Its chemical formula is 
LiAI(SiO3)2 . It occurs frequently as 
prismatic crystals, with a lamellar 
structure that f racturesunevenly.lt is 
brittle with a hardness of 6.5 to 7 and 
a specific gravity of 3.1 to 3.2. The 
colour may be greenish white, gray, 
yellowish-green, yellow and ame 
thystine purple. Crystals are trans 
parent to translucent. Spodumene is 
a member of the Pyroxene group of 
minerals that are common in 
igneous and metamorphic rocks of 
Ontario. Pure spodumene contains 
8.4 percent lithium oxide but the 
actual lithium concentration in the 
mineral varies from 2.91 to 7.66 
percent due to the substitution of 
potassium and sodium for lithium. 
Spodumene, low in iron and other 
impurities, is marketed as a con 
centrate that may be used directly in 
the manufacture of special glass, 
ceramics and porcelain enamels. 
Spodumene is also the source of 
lithium for the production of lithium 
carbonate used also by the ceramic 
industry, the aluminium industry and 
in the treatment of certain health 
disorders. 
Lithium hydroxide is an ingredient

in long-life alkaline storage bat 
teries and high temperature lubri 
cants. Lithium metal, alloyed with 
magnesium and aluminum improves 
such properties as elasticity and ten 
sile and high temperature strengths. 
Many other lithium compounds find 
important industrial and consumer 
uses.
Spodumene has not been produced 
in Ontario but has been identified 
in many pegmatite dykes in northern 
and northwestern Ontario. The 
greatest number of occurrences 
have been found in the Crescent 
Lake and Georgia Lake areas of 
Thunder Bay District but many show 
ings have been found in parts of 
Rainy River, Kenora, Fort Hope and 
Cochrane Districts.

Magnesite
Magnesite is a magnesium car 
bonate mineral that crystallizes in 
the rhombohedral class of the hex 
agonal system. It has the chemical 
formula MgCO3. It most commonly 
occurs in granular, massive or earthy 
form. It has a hardness of 3.5 to 4.5 
and a specific gravity of 3 to 3.12 
when in crystalline form. It devel 
ops a perfect rhombohedral cleav 
age, conchoidal fracture and tends 
to be brittle. It has a vitreous to silky 
luster. The colour is white, yellowish 
or grayish white or brown. 
The principal use for magnesite is to 
produce magnesium oxide (MgO) 
which is used to manufacture re 
fractories for the steel, and other in-
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dustries utilizing high temperature 
furnaces. In recent years magnesia 
produced from sea water has tended 
to displace magnesia from magne 
site in many applications. 
Magnesite occurs mainly in Ontario 
in metamorphosed serpentine 
marble or alteration zones in serpen- 
tinized ultramafic rocks (dunite). In 
Deloro and Penhorwood Townships 
near Timmins are a number of 
deposits where magnesite is 
associated with talc. The deposits 
are large but much research would 
be required before acceptable 
commercial products could be made 
from them.

Marl
Marl is an imprecise term for uncon 
solidated accumulations of Shells, 
calcareous sands, calcareous clays 
and silts and natural chemical pre 
cipitates of calcium and calcium 
magnesium carbonates. In Ontario, 
the term is used to describe uncon 
solidated sediments consisting of 
more than 50 percent calcium car 
bonate that have accumulated in 
post-glacial time with the remainder 
being organic matter, clay and fine 
sand. Marl deposits in central and 
eastern Ontario are typically not 
much older than 10,000 years. Marl 
forms around the edges of lakes as a 
result of removal of carbon dioxide 
from the shallow water by lime- 
secreting green and blue-green 
algae during photosynthesis with 
the resulting precipitation of calcium

carbonate. Marl lakes are typically 
crystal clear and have a beautiful 
blue-green colour caused by 
chlorophyll in the algae growing in 
them. These lakes are charac 
teristically close to bedrockdeposits 
of limestone and dolomite and are 
usually land-locked and spring-fed. 
The marl is mostly gray, to buff, to 
creamy white in colour. Deposits are 
shallow, many being from one to two 
metres thick, but seldom as much as 
five metres thick. The particle size of 
the marl grains is usually very fine, a 
large percentage being finer than 74 
microns (200 mesh). A 1969 Ontario 
Government report identified 107 
occurrences mostly in Grey, Ren 
frew, and Peterborough Counties. A 
government study is currently under 
way of marl occurrences in Thunder 
Bay District.
Although there is widespread 
interest in it, there are few present 
uses for marl. Between 1889 and 
1919 many Ontario cement pro 
ducers used marl for their kiln mix. 
However, the manufactureof cement 
can be more efficiently carried out 
with dry limestone and marl useage 
dropped quickly once alternative 
production techniques were esta 
blished. Marl can be used for Ph 
control in soils. Perhaps a forth 
coming use will be to leave marl right 
where it is in the lakes to protect their 
eco-systems from the effects of air 
pollution.
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Mica
The true micas are a group of 
hydrous aluminum silicate minerals 
of different composition that crystal 
lize in the monoclinic system and 
most of which also contain potas 
sium.They all have the characteristic 
property of yielding tough, thin 
laminae because of their basal 
cleavage, that are usually flexible. 
They all contain typically 4 to 5 
percent water. Members of the group 
are Muscovite (potassium mica), 
Paragon ite (sodium mica), Lepidolite 
(Lithium mica), Zinnwaldite (lithium- 
iron mica), Biotite (magnesium-iron 
mica), Phlogopite (magnesium mica 
containing fluorine) and Lepidome 
lane (iron mica). There are some 
other varieties of mica that contain 
other distinctive elements. They 
have a hardness of 2 to 2.5 and a 
specific gravity of 2.7 to 3.
Muscovite, phlogopite and biotite 
are the commonest mica minerals 
in Ontario. Muscovite is typically 
a colourless to silvery coloured 
mineral, occasionally pale gray, 
brown and other colours, and 
transparent to translucent. It has the 
chemical formula KAI 2(AISi 3O 10) 
(OH)2. It is distinguished from biotite 
by its pale colour and from 
phlogopite by its laminae which are 
more flexible and elastic. Muscovite 
is common in granites, syenites, 
granite pegmatites, in gneisses and 
mica schists, some of which are 
erroneously called talcose schists 
because the mica has a talc-like feel 
and pearly lustre. It occurs also in 
crystalline limestones of the Gren 

ville geological province and in 
Cretaceous sediments of the Moose 
River Basin. Large books of musco 
vite were mined in past years in peg 
matites of southern Ontario 
separately or as a co-product along 
with sodium and potassium feld 
spars.
Ontario phlogopite is typically 
amber coloured but may occasional 
ly be other colours. When light is 
passed through a thin sheet, phlogo 
pite demonstrates asterism of a star 
having six rays. It has the chemical 
formula KMg 3(AISi 3O 10) (OH) 2 . 
Phlogopite is characteristically 
found in crystalline limestone or 
dolomite, pyroxenites and mafic 
pegmatites. Its properties aresimilar 
to muscovite except its flakes are 
more brittle. It too has been mined in 
pegmatites in eastern Ontario. 
Biotite is typically black, to dark 
green to dark brown in colour and is 
opaque to translucent. It has the 
chemical formula K(Mg.Fe)3 
(AISi3O 10) (OH)2 . It is a common rock 
forming mineral in granite, syenite 
and other igneous rocks, in gneisses 
and schists and frequently in granite 
pegmatites.
The best known use for the mus 
covite and phlogopite micas has 
been as an electrical insulator in 
many products. Past applications 
demanded mainly large crystals that 
could be divided into thin sheets. 
More recently, finely ground micas 
have found use as reinforcement in 
different kinds of plastic, as a 
viscosity control and weighting
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agent in drilling muds, and as a car 
rier in certain insecticides and fertili 
zers. Because of a trend to uti l ization 
of finer sizes of mica, some mica 
schists in eastern Ontario are being 
evaluated forthefillerpotential of the 
contained muscovite mica. 
Biotite has had no significant com 
mercial value due to its dark colour 
and the presence of iron that 
detracts from many potential appli 
cations.

Phosphates
The mineral apatite is a compound 
of calcium, fluorine, phosphorous 
and oxygen with the chemical for 
mula (CaF) Ca4 (PO4)3 . It occurs in 
minor amounts in many of the Gren 
ville limestones and pegmatites in 
eastern Ontario where it was mined 
about a century ago. Production 
from these low-grade apatite 
deposits in Ontario ceased when 
much richer sources elsewhere in 
the world became productive early 
in the 20th century. Phosphorus is 
one of the three key fertilizer ele 
ments as well as being used in many 
industrial processes. 
A large deposit of apatite, enriched 
from associated carbonatite rocks, 
has been discovered in Cargill Town 
ship in northern Ontario. Similar 
deposits are being sought in other 
possible carbonatite intrusives else 
where in the northern part of the 
province. Ontario presently relies 
entirely on imported phosphate rock

for the manufacture of fertilizers, 
phosphoric acid, and other phos 
phorus-based products. In 1981 total 
Canadian importsof phosphate rock 
amounted to 3.2 million tonnes 
valued at 3133 million. If the northern 
apatite reserves proveeconomical to 
mine and process, substantial 
benefits could be expected for the 
province.

Vermiculite
Vermiculite is a micaceous mineral 
whose composition is not fixed but 
is essentially a hydrous magnesium 
silicate with variable amounts of 
aluminum and iron. It occurs in 
flakes or books and exhibits the 
excellent basal cleavage of all 
micas. It crystallizes in the mono 
clinic system. The colour varies from 
silvery gray, amber, olive green and 
mauve to deeper green, brown and 
black. Vermiculite laminae are 
flexible but not elastic and have a 
waxy to pearly lustre. It is transparent 
to translucent. It has a hardness of 1 
to 2, a specific gravity of 2 to 2.6 and 
melts between 1204 0 C and 1371 0 C. 
The special properties that distin 
guish vermiculite from other mica 
minerals are its soft, pliable but in 
elastic flakes and its capacity to 
expand in volume as much as 20 
times when exposed suddenly to 
high temperatures. The change in 
volume is due to the sudden change 
to a gas of the water molecules in 
the crystal structure with the
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resultant forcing apart of the 
vermiculite flakes. 
Expanded vermiculite is used prin 
cipally for loose fill insulation, as an 
aggregate for insulating plaster and 
lightweight concrete, for miscel 
laneous uses in horticulture, as a 
refractory when mixed with suitable 
bonding materials and asa specialty 
filler in rubber, plastic and paints. 
There is no production of crude 
vermiculite in Ontario although 
muchoftheestimated32,379tonnes 
valued at nearly S4 million that was 
imported into Canada in 1981 was 
destined for exfoliating plants in 
Ontario. Deposits have been investi 
gated over the years in Lanark and 
Peterborough Counties, Nipissing 
and Sudbury Districts. Limited 
production of vermiculite took place 
from a belt of serpent!nized meta 
morphic pyroxenite nearStanleyville 
in North Burgess Township, Lanark 
County in the early 1960's. Recently a 
largedepositof vermiculite in altered 
pyroxene, more than 2km long, was 
discovered near the margin of the 
phosphate-bearing carbonatite in 
Cargill Township, Cochrane District. 
Vermiculite is a secondary mineral 
developed at the expense of pre 
existing mica minerals such as 
phlogopite and biotite, sometimes 
as a result of deep weathering of 
rocks that were exposed during 
earlier areas of the earth's history, 
sometimes as a result of recent 
surficial weathering, and also as a 
result of the mobility at great depths 
of hydrothermal solutions con 

taining magnesium. For this reason 
vermiculite deposits are usually 
found near basic igneous and meta 
morphic rocks, and carbonate rocks 
such as pyroxenite and amphibolite 
where the necessary lime and 
magnesia are assured. Some of the 
carbonatite occurrences in northern 
Ontario are potential targets for 
vermiculite resources in addition to 
the many other minerals found in 
them.
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Ontario has the diverse industrial 
mineral resource base to satisfy 
many local and foreign markets in 
the years ahead. Canada presently 
imports largequantitiesof rocksand 
minerals that occur within Ontario 
such as granite and marble building 
stone, kaolin clays, fireclay and other 
clays, magnesia, mica, phosphate 
rock, silica sand, talc, vermiculite 
and even crushed limestone and 
dolomite. Of course we import many 
other mineral commodities but only 
those are mentioned that appear to 
be consumed in significant quanti 
ties in Ontario and of which we have 
indigenous resources that might 
merit development. 
Economic conditions will determine 
whether existing mineral producers 
will expand their plants and whether 
new deposits will be brought into 
production. It is usually less expen 
sive to add incremental production 
capacity to existing facilities and 
Ontario's present producers can be 
expected to take advantage of any 
opportunities that appear. 
Some of the many industrial rocks 
and minerals not now produced 
commercially have been in the past 
and may well be again. Others have 
not even been sufficiently evaluated 
to establish their potential. Among 
the possibilities are:
- Refractory Clays and Kaolin in the 

Moose R i ve r Basin
- Potash Feldspar that occurs 

widely in pegmatites and other 
coarse-grained igneous rocks 
throughout the Eastern and North 
eastern Regions

- Fluorspar

- Crystalline Limestones of Algon- 
quin Region

- Graphite
- Kyanite from the Sudbury and Mat 

tawa areas
- Lithium pegmatites of Northern 

and Northwestern Regions
- Magnesite, of which there are 

several large deposits near Tim 
mins

- A whole host of colourful Marbles 
in Eastern and Algonquin Regions

- Muscovite and Phlogopite Micas 
occurring in mica schists as well 
as pegmatites in areas of Grenville 
age rocks

- Phosphates identified in car 
bonatite complexes of northern 
Ontario and in the Grenville 
crystalline limestones of Eastern 
Region where they were formerly 
mined

- Silica from sandstones of Eastern 
Region, silica sands of Northern 
Region

- Sillimanite
- Tremolite and Actinolite investi 

gated as mineral fillers and ex 
tenders

- Vermiculite found associated with 
ultrabasicsofthecarbonatitecom- 
plexes in Northern Region

- Attractive stones of sedimentary, 
igneous and metamorphic origin 
throughout the province from 
which many of Ontario's finest 
buildings have been constructed 
in the past years.

However, deposits of adequate size 
and grade, that respond to modern 
methods of ore treatment, will have 
to be identified before development 
can be contemplated.

New Development Potential
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Vermiculite, Stanleyville
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MDC 15. CLAY AND SHALE DEPOSITS OF ONTARIO, 1977, by 
G.R. Guillet, Mineral Deposits Circular No. 15, Price 
32.50.

FROM PITS TO PLAYGROUNDS, AGGREGATE EXTRACTION 
AND PIT REHABILITATION IN TORONTO, 1979, by S.E. Yundt and 
D.B. Augaitis. Price 32.00.

MDC 21. INDUSTRIAL MINERALS OF THE PEMBROKE-REN 
FREW AREA, PART 1: MARBLE, 1981, by C.C. Storey 
and M.A. Vos, Mineral Deposits Circular No. 21. Price 
33.50.

MDC 22. INDUSTRIAL MINERALS OF THE PEMBROKE-REN 
FREW AREA, PART 2, 1981, by C.C. Storey and M.A. 
Vos, Mineral Deposits Circular No. 22, Price 33.50.

IMBP 1. MINERAL AGGREGATES TRANSPORTATION STUDY, 
1980, by Peat Marwick and M.M. Dillon, IMBP 1, Price 
310.00.

IMR41. MINERAL FILLERS, 1973, by D.F. Hewitt, Industrial 
Mineral Report No. 41. Price 30.50.

MDC 19. SOME PEAT MOSS AND PEAT DEPOSITS IN SELECTED 
AREAS, 1979, by R.B. Graham, Mineral Deposits 
Circular No. 19, Price 32.00.

SILICA IN ONTARIO, INDUSTRIAL MINERALS SUPPLEMENT, 
1981, by M.A. Vos, Miscellaneous Paper 85. Price 32.00.

IMR40. TALC IN ONTARIO, 1972, by D.F. Hewitt, Industrial 
Mineral Report No. 40. Out of Print.

TREES AND SHRUBS FOR THE IMPROVEMENT AND REHABILI 
TATION OF PITS AN D QUARRIES, 1981, by S.B. Low. Price 32.00.

Order from: Public Service Centre, Ministry of Natural Resources, 
Room 1640, Whitney Block, Toronto, Ontario M7A 1W3. Please 
make remittance payable to: Treasurer of Ontario.

Sources of Additional Information
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Photographs courtesy of:

Domtar Inc. .^^^^^.——————^ pg. 20

G.R. Guillet _____________ pgs. 12,18 upper, 30 lower,
31 lower, 39 upper.

W.A. Hutchison ___________ pg. 16

Indusmin Limited ^^-^^—^^-^ pg. 3

Steetley Industries Limited _____ pg. 25 lower

Other photographs from the Ministry of Natural Resources files.

Cover: Quartzite Quarry, Badgeley Island, Georgian Bay 
Title Page: Quartz Crystals, Lyndhurst
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Industrial Mineral Background Papers
1. Peat, Marwick and Partners and M.M. Dillon

1980: Mineral Aggregate Transportation Study: Final Report; 
Ontario Ministry of Natural Resources, Mineral 
Resources Branch, Industrial Mineral Background 
Paper 10MBP1), 133pp.

2. Minnes, D.G.
1982: Ontario Industrial Minerals; Ontario Ministry of Natural 

Resources, Mineral Resources Branch, Industrial 
Mineral Background Paper 2 (lMBP2), 52pp.

3. Mackintosh, E.E. and E.J. Mozuraitus
1982: Agriculture and the Aggregate Industry: Rehabilitation 

of Extracted Sand and Gravel Lands to An Agricultural 
After-Use; Ontario Ministry of Natural Resources, 
Mineral Resources Branch, Industrial Mineral Back 
ground Paper 3 (IMBP 3), 44pp.

4. Matten, E.E.
1982: A Simplified Procedure for Forecasting Demand for 

Mineral Aggregate in Ontario; Ontario Ministry of 
Natural Resources, Mineral Resources Branch, Indus 
trial Minerals Background Paper 4 (IMBP 4), 160pp.

Publications of the Ontario Ministry of Natural Resources, 
Mineral Resources Group and price list may be obtained from:

Public Service Centre
Ministry of Natural Resources

Room 1640, Whitney Block
Toronto, Ontario

M7A 1W3
and

The Ontario Government Bookstore 
880 Bay Street 

Toronto, Ontario
M7A1N8

Orders for publications should be accompanied by cheque or 
money order, payable to the Treasurer of Ontario. 
Parts of this brochure may be quoted if credit is given to the 
Ontario Ministry of Natural Resources. It is recommended that 
reference to this brochure be made in the form indicated above. 
For additional information about Industrial Minerals please write 
to:

Industrial Minerals Section
Room 4646 Whitney Block
99 Wellesley Street West

Toronto, Ontario
M7A 1W3 

Telephone (416) 965-3127
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