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POSSIBILITIES FOR THE MANUFACTURE OF MINERAL WOOL
IN BRITISH COLUMBIA.

INTRODUCTION.

HE USE of insulation in dwelling-houses as a means of decreasing heating costs and
Tinereasing comfort is receiving rapidly growing attention. Many excellent insulating

media are available for this purpose, differing in properties, composition, and price; one
of the most generally satisfactory of all is mineral wool.

The information contained in this report is derived largely from other publications, and
it is offered with the hope of stimulating interest in the subject of house insulation and more
particularly to point out the possibilities of manufacturing mineral wool in British Columbia.

Acknowledgments are particularly due M. F. Goudge, Bureau of Mines, Department of
Mines and Resources, Ottawa, for his help in testing certain samples and in supplying
general information on the subject of mineral wool; publications by Goudge form the basis
of the following description of the properties and manufacture of mineral wool. Other pub-
lications consulted are acknowledged in the text. The section on caleareous and dolomitie
deposits is compiled largely from publications of the Geological Survey and Bureau of Mines,
Department of Mines and Resources, Canada.

MINERAL WOOL.

Mineral wool is a soft, light, fluffy substance composed of interlaced glassy fibres, rang-
ing from 2 to 15 microns in diameter and from 3 to 3 inches in length. A variable amount
of fine glassy shot is usually present as well. The bulk density varies from 8 to 12 lb. per
cubic foot for short-fibred wool and from 3 to 6 1b. per cubic foot for long-fibred wool, the
weight being due largely to included shot.

The material owes its high efficiency as an insulating medium to the large proportion of
“dead ” air which it contains (90 to 97 per cent.), this air being entrapped by the fine net-
work of fibres in such small spaces that convection currents are eliminated. A close approach
to the insulating value of still air is thus obtained.

A number of other materials, many organic in nature, are available having equal or
nearly equal insulating value. Few, however, possess all the other desirable features of
mineral wool, outstanding among which are its lightness, cleaflliness, freedom from odour,
fire- and vermin-proof nature, physical and chemical stability and resistance to moisture.
The last may be of importance, not only in preventing the acecumulation of moisture within
walls, with accompanying dampness and discomfort, but in maintaining the actual insulating
value of the material itself. Allcut® has pointed out the serious influence of moisture on the
conductivity of construction materials, the ease with which a given material conduects heat
increasing with the moisture content.

An outstanding advantage of mineral wool is its resistance to high temperatures, being
suitable for use up to 1,200 degrees Fahrenheit. The actual insulating value decreases with
increased temperature, but it remains one of the most effective of available media up to the
limit of its application.

Mineral wool is marketed in bulk, as rvolls, batts, or blankets, and in a granulated form.
It is also reinforced with a suitable binder, wire screening, metal lath, or heavy paper, and
sold in various shapes, an example being the so-called “ rock cork ” used for low-temperature
insulation.

For house insulation mineral wool is usually applied as batts, blankets, rolls, or in the
bulk or granulated form during the process of construction. In the case of houses already
constructed, granulated wool may be poured or blown into walls, floors, and ceilings.

Mineral wool is finding a rapidly increasing use as a thermal insulator in industry: In
bulk or blanket form for insulating boilers, pipes, furnaces, tanks, ete.; in the form of
“rock cork ” for cold-storage plants, refrigerators, ete. It is also incorporated into certain
insulating bricks and cements.

* Heat Insulation as Applied to Buildings and Structures—Inst. of Mech. Eng., London, pp. 225-228; Decem-
ber, 1934.
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8 DEPARTMENT OF MINES.

In addition to its value for thermal insulation, mineral wool is one of the most effective
materials for sound-insulation purposes, absorbing sounds of great variety of pitch, both
reflected and transmitted. For this purpose it is generally applied as blankets, rigid sheets
or pads, or in plasters or tiles.

The following table gives a comparison of the conductivity of mineral wool with a number
of other common insulating materials:—

Material. Description. Ref. Density. Temp. Cﬁﬁﬁ‘;‘:
Deg
Rock Wool _. Short fibre, loose (1) 7.9 54 F. 0.23
Rock Wool Long fibre, loose..... E (1) 3.0 53 F. 0.27
Rock Wool Granulated (1) 8.7 53 F. 0.28
Rock Wool Pad with small amount of honding material ____ (1) 5.0 0.240
Rock Wool Pad with small amount of bonding material (1) 11.3 0.248
Rock Cork. Rock wool with binder (3) | 145 0.33
Mineral Wool.. Cement ... ) | 350 0.60
Glass Wool Loose (2) 6.0 0.196
Diatomite ___ (PP owderade—tae e s s oo (5) 10.0 100 F. 0.30
Diatomite . .. ... | Powdered (5) | 18.0 100 F. 0.46
Diatomite.... Blocl LN Sl (5) 12.0 100 F. 0.37
Diatomite.. Block (5) 16.0 100 F. 0.41
Zomnolite . NMermiculite. .~ L - (4) 6.0-8.0 it 0.48
Cellular concrete. (6) 40.0 75 F. 1.06
Cellular concrete (6) 70.0 TR, 2.18
Sheet (7) 48.3 110 F. 0.29
Millboard, pressed (3) 60.5 86 F. 0.84
Chemically-treated fibre between paper. (3) 2.2 90 F. 0.27
Cabots Quilt.... Hel-grass between paper ¥ (3) 3.4 90 F. 0.25
Dry Zero Blanket made from ceiba fibre..._.__._ s e (6) 1.6 75 F. 0.24
Flaxinum . Flax fibre (3) 13.0 90 F. 0.31
Torfolum. .. Compressed peat-mos: (3) 10.2 92 F. 0.29
Kork-o-board e v s b e I s B e e (2) 14.9 100 F. 0.31
Fnofelt on Flax fibres between paper. (3) 4.9 90 F. 0.28
Thermofill _ Dirys Attty fAake sypsume == 228 P E (3) 19.8 90 F. 0.35
Thermofill ____ Dry, fluffy, flake gypsum (3) 34.0 90 F. 0.60
Thermofelt_ Hair and asbestos fibres felted....... ... (3) 7.8 90 F. 0.28
Corls - . | Loose, granulated (3) 8.1 90 F. 0.31
Corkboard No binder (3) 7.0 90 F. 0.27
Corkboard . No binder .. (3) 14.0 90 F. 0.34
Beaverboard Rigid insulation made from sugar-cane fibre (6) 13.8 75 F. 0.33
Celotex......... Rigid insulation made from sugar-cane fibre____ (3) 13.2 90 F. 0.34
Aluminum Foil - Various forms (8) | 1.5-4.5 70 F. 0.2-0.3
Thermax Shredded wood andeement...._ (6) 24,9 72 F. 0.46
Ten Test..__ Rigid, wood fibre (9) 12.0 48 F. 0.26
Shavings... Ordinapy St B 4 {3 e IR = 86 F. 0.71
Sawdust.____ _.| Ordinary (3) —— 86 F. 1.04
Masonite Rigid, exploded wood fibre (6) 19.8 75 F. 0.33
859, mag., 159, asbestos, rigid. . (3) 19.3 86 F. 0.51
Cellular gypsum (3) 8.0 90 F. 0.33
Cellular gypsum (3) 30.0 90 F. 1.00
Plaster (3) 46.2 86 F. 2.32
Gypsame o = [iSolid tiler (10) 75.6 76 F. 2.96
Still Air. (1) e Ord. 0.175
Fir Agyongarratytes WL Ten L (7) 33.4 SR 1.00
Yellow Pine.._____________ | Across grain (Dl = 1.00
Brickwork. Mortar bond (7) 132.0 100 F. 4.0-5.0
Plaster____ Gementl. - Lo (7) S e 8.00
Concrete. 1-2—4 mix (7) 140.0 110 F. 8.30
Stuceo ___ A S e s e e s oheie fariy- e ks @ 8.00
Stone Building (11) ey~ Anla S [ 12.50
[
REFERENCES : (6) Armour Institute of Technology.
(1) National Research Council, Canada. (7) University of Illinois.
(2) Mellon Institute. (8) Ind. and Eng. Chem., p. 245; Mar., 1933.
(3) U.S. Bureau of Standards. (9) University of Toronto.
(4) Schaeffer—Ind. and Eng. Chem.; Nov., 1935. (10) University of Minnesota.

(5) Ind. and Eng. Chem.; May, 1924. (11) A.S.H.V.E. Guide, 1934.
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Conductivity is the amount of heat (in B.T.U.’s) transmitted through a unit area (per
square foot) of unit thickness (per inch) with unit difference of temperature (per degree
Fahrenheit) in unit time (per hour). The lower the conductivity of a substance, therefore,
the less heat transmitted by it in a given time and consequently the greater its insulating
value.

From the above table it is evident that mineral wool is one of the most effective, at
ordinary temperatures, of the inorganic insulating media listed, and is equalled by few of the
organic materials. It is interesting to note that the short-fibred wool, in the above table, with
a bulk density of 7.9 lb. per cubic foot has lower conductivity than the long, with bulk
density of 8 lb. per cubiec foot. On the other hand, however, the long-fibred material is
resistant to mechanical vibration, while the short-fibred variety tends to “ pack.”

Because of its acid-proof property mineral wool is commonly used as packing for acid
carboys, and as a filter medium for acids and corrosive liquids and gases.

MANUFACTURE OF MINERAL WOOL.

Mineral wool is divided into two types—rock wool and slag wool—on the basis of the
raw material used for its manufacture. The properties of rock and slag wool are similar,
although, in general, the best-quality wools are produced from rock.

Rock wool and slag wool are not new products; slag wool was made in Germany in 1870
and rock wool in the United States in 1897. There has been little change in the method of
manufacture since the early days of the industry.

In general mineral wool is made by subjecting a thin stream of molten rock or slag to a
blast of steam or air. The following excerpt by Goudge* outlines the common method
employed :—

“The usual type of cupola furnace used in the making of rock wool in the United States
is the vertical, water-jacketed, cylindrical variety constructed of steel. It is unlined and has
a removable base. Inside diameters vary from 4 to 6 feet, and the height from 8 to 15 feet.
A bustle pipe with 8 small tuyeres, which enter the furnace about 18 inches above the base,
supplies the air for combustion. Rock and coke are charged through a trap door near the
top of the furnace. A fuel ratio as low as 1 part coke to 6 of rock is reported in one
instance where preheated air is used for combustion, but the average is 1 to 3.5. The molten
rock comes from the base of the furnace in a stream about the thickness of a lead pencil and
falls just in front of a nozzle of special shape from which steam or air issues at a pressure
of about 90 pounds. The blast of steam, inclined upwards at an angle of 50 degrees from
the horizontal, blows the molten rock stream into myriads of tiny globules which are directed
into a chamber known as the wool room, the bottom of which is usually a wide belt conveyor.
The fibres form behind the molten globules as they are propelled through the air. The fibres
fall on the moving floor in a fluffy mass and are transported from the wool room. The
capacity of the average size cupola is 900 pounds of wool per hour. A certain proportion
of glassy globules (shot) is always present in the raw wool. In order to make a dustless
product a tiny stream of high-flash paraflin oil is run on to the stream of molten rock globules
just after they begin their flight from the steam jet. This gives what is known as oiled wool.”

Where the rock or slag is of uniform composition it may be charged in pieces ranging
from 8 inches down to dust, provided that the fine material is not present in sufficient quan-
tity to choke the draught. Where a mixture is used it is preferable to have the more infusible
material in a finer state of division than the remainder.

Various refractory-lined furnaces have been employed, but the high operating tempera-
ture (up to 3,000 degrees Fahrenheit) and the intense slagging action of the charge necessi-
tate frequent relining (as often as daily) no matter what refractory is used. The result is
a constantly recurring interruption to production, whereas the water-jacketed cupola may be
kept in blast continuously for long periods of time.

Within recent years an increasing number of electrical furnaces have been used for the
melting of woolrock and slag. A recent innovation} by which an exceptionally long-fibred,

*Raw Materials for the Manufacture of Rock Wool in the Niagara Peninsula of Ontario—Mem. Series No. 80
(Aug., 1931, p. 17), Mines Branch, Canada.
7Spun Rock Wools, Ltd., Thorold, Ontario—ref. in Rock Products for January, 1937, p. T5.
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light-weight wool is produced involves the mechanical production of fibres by means of a
rapidly rotating disk upon which the molten material impinges, melting being done electri-
cally.

RAW MATERIALS FOR THE MANUFACTURE OF MINERAL WOOL.

Mineral wool is composed essentially of calecium-magnesium-aluminium silicates. The
following table gives analyses of a number of typical commercial wools:—

Material. Ref. Si0s. Al203. Fes0s. Ca0. MgO. Mise. A/B.
RockaWioolsmrse oo =unto o hoa e T (1) 37.20 10.96 3.68 31.52 I 14.48 2.44 0.8
Rock Wool (1) 36.98 13.05 2.45 32.27 | 14.13 252 0.8
Rock Wool (1) 38.11 13.25 1.75 28.20 | 16.29 8.22 0.9
Rock Wool (1) 38.36 9.56 1.10 41.24 10.06 1.72 0.8
Rock Wool (1) 40.50 1Bl B 1.75 30.07 11.64 3.44 1.0
RoeldWonlxlr 2t v or v o obo e (2) 42.80 1.40 et 51.70 ’ 2.80 1.3 0.7
Rock Wool (3) 49.20 2.46 0.64 | 44.30 | 2.68 0.80 1.0
SlapaWioolit oL ne b n L Bdn b e (2) 38.0 11.0 1.0 28.0 | 19.0 3.0 0.8
Slag Wool......... (2) 38.4 10.5 0.7 315 | 15.3 3.6 0.8
Slag Wool o (4) 30.9 24,7 0.5 | 35.6 I _________ 8.3 ateal
Slag Wool (5) 32.3 19.0 0.7 39.7 5.0 3.3 1.0
Slag Wool (5) 34.0 LHE 2.7 38.7 ‘ 6.2 9.3 | 0.7

|
REFERENCES :

(1) Rock Wool—C.I.M.M. ; Sept., 1936.

(2) Mineral Wool—Inf. Cire. 6142, U.S. Bureau of Mines; June, 1929—Thoenen.
(3) Mineral Wool from Wollastonite—Min. and Met.; March, 1936.

(4) Gas J. (Lond.), Sup. 23-27; July 22, 1925—Green and Edwards.

(5) Stahl und Eisen, 49, 97; Jan. 24, 1929—Guttman.

A—weighted percentage of Si02 and AlsO3 (if in excess of 8 per cent.).
B—weighted percentage of Ca0O, Mg0O, FeoOgz, and alkalis.

The four major components entering into the composition of mineral wool are silica
(8i102), alumina (Als03), lime (Ca0), and magnesia (Mg0O). The following table compares®
the calculated minimum and maximum limits of composition of mineral wool according to
four different authorities:—

Thoenen. Goudge. Logan. I1l. Geo. Sur.
|
800 39.3-46.5 I 838.7-44.3 22.5-49.2 35-65
R2037 13.5-16.1 | 13.7-21.6 5.4-15.4 0-33
(GE g e 21.3-32.5 | 21.4-30.6 21.0-68.1 5-50
MgO 11.6-16.8 | 13.3-18.9 4.0-18.8 0-32

T AloO3 and FeoOs.

As illustrated by the composition of several of the commercial wools listed above, alumina
and magnesia are not essential for the manufacture of satisfactory wool, one planti utilizing
a mixture of silica and limestone, and another§ using wollastonite. Aluminium and mag-
nesium, however, are desirable constituents in adding to the viscosity range and fluidity of
the melt above 2,500 degrees Fahrenheit.

Apart from other considerations, the material, rock or slag, must be self-fluxing; this
is assured if the proportion of weighted acidic and basic constituents is nearly equal.
Goudge|| sets the limits of the acid-base ratio at from 0.8 to 1.5, but points out that mineral
wool can be made from materials in which the components are not so evenly balanced,
provided sufficiently high furnace temperature can be obtained to ensure fluidity. Under
stable temperature conditions the result of increasing the acid-base ratio is to produce a
more viscous melt, which in turn yields a coarser-fibred wool. Viscosity may be reduced
by adding certain fluxes such as soda or fluorspar, but in general the most economic operation

*Rock Wool from Illinois Mineral Resources—Bull. 61, Ill. State Geol. Survey, 1934,

IMineral Wool—Inf. Cire. 6142, U.S. Dept. Commerce Bur. of Mines, 1929—Thoenen.

§Mineral Wool from Wollastonite—Min. and Met. ; March, 1936—Thorndyke.

|[Raw Materials for the Manufacture of Rock Wool in the Niagara Peninsula of Ontario—Mem. Ser. No. 50,
Mines Branch, Dept. Mines, Canada, 1931.
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results from the use of a material in which the acidic and basic constituents are roughly
equal in amount. An excess of basic constituents produces either a short dusty wool or fails
to yield fibres. In referring to the manufacture of slag wool Lang* points out that a slag
too rich in iron blows into dust and not fibre, but does not specify the limits.

A quick and approximate criteriont of the suitability of an impure limestone for the
manufacture of rock wool is given by the percentage of COs which it contains; a rock in
which the CO» content lies between 20 and 30 per cent. is a potential woolrock, otherwise
additions of other material must be made.

Rocks within the following limitsi will yield a good grade of wool without the necessity
of using excessive temperatures or admixture of other materials:—

Minimum. Maximum.
Per Cent. Per Cent.

F6203 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, M e e el B e 2 3
Cla{Dasinaiamn il ek on EEnmc 00 IE Som il B L i e 0L 21
MO T2 b ol 2 i b et A il AT T 10 13
Violatilesmatteriat oo s Bl Tood Eom deneell L 000 BARAL Lo i 26 29

Many rocks and slags outside of these limits will produce satisfactory wool, however,
with proper adjustment of manufacturing conditions and the possible addition of other
materials.

The rapid expansion in the demand for mineral wool in recent years, coupled with the
exceedingly high freight rates on materials of this type, has led to the establishment of many
plants in localities where true woolrock was not available. The difficulty is met by mixing
different rocks, or slag with rocks, in suitable proportions. If possible, however, it is prefer-
able to use a single rock of uniform composition and definite melting-point, because, with
mixtures of rocks having diverse melting-points, trouble is often encountered in cupola-
furnace operations owing to a gradual acecumulation of the more infusible rock on the bottom
of the cupola.

In general the quality of slag wool is inferior to rock wool. In using an argillaceous
limestone or dolomite, however, there is a loss of from 20 to 30 per cent. of the raw material
charged to the furnace, owing to the carbon dioxide heing driven off during melting; this
loss does not occur when using slag, with the result that the production of mineral wool per
ton of slag is greater than that for rock.

The mineral-wool industry is young and much remains to be done in investigating the
effects of chemical composition and operating conditions upon the properties of the wool
produced.

RAW MATER[ALS FOR THE MANUFACTURE OF MINERAL WOOL IN
BRITISH COLUMBIA.

WOOLROCK AND SUB-WOOLROCK.

An actual search for suitable woolrock in the Province has not, as yet, been undertaken.
The following section, however, based‘éﬁpon available information, is intended to direct
attention to certain possible occurrences along major lines of transportation and within easy
reach of tide-water.

Silica and alumina are important constituents of most common rocks; lime and mag-
nesia, however, are in most cases but minor constituents and concentrations are of relatively
restricted occurrence. Since lime is an essential and magnesia a desirable constituent of
mineral wool, limestone and dolomite form the basis of the following notes in the hope that
either impure portions of certain deposits will yield true woolrock, or that given abundant

*Some Problems Encountered in Designing and Operating a Slag Wool Plant—Chem. and Met. Eng., No. 9, 1923.

TRock Wool from Illinois Mineral Resources—Bull. 61, Ill. State Geol. Sur., Urbana, Ill., 1934.

iRaw Materials for the Manufacture of Rock Wool in the Niagara Peninsula of Ont.—Mem. Ser. No. 50, Mines
Branch, Dept. Mines, Canada, 1931.
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lime, or lime and magnesia, suitable mixtures can be prepared from adjacent rocks. Un-
fortunately nearly all the information available on limestone and dolomite in the Province
is concerned with only the purer deposits, whereas for the present purposes impure material
is of greater interest.

COASTAL AREA.

Calcareous and dolomitic rocks in the coastal area are essentially restricted to Triassic
and Jurassic formations, in which they usually occur associated with basic volcanic flow-
rocks and their tuffaceous equivalents, or less commonly with argillites and quartzites. In
general, metamorphism has altered the purer limestone-beds to marbles and the assomated
host-rocks to their metamorphic equivalents,

In themselves the limestone deposits of the Coast are for the most part too pure to be
suitable for the manufacture of rock wool. In many cases, however, the associated rocks con-
tain a relatively high proportion of lime, and again certain of the limestone-beds have been
converted to a complex of garnet, epidote, and diopside which approximates the desired com-
position. It is possible that a detailed investigation of the following deposits would discover
suitable woolrock. Nearly every listed deposit may be considered a potential source of
material if admixture with adjacent rocks is contemplated.

Apart from the calcarenite-beds at Nanaimo and on Lasqueti Island, the sandstones and
shales of the Upper Cretaceous series are non-calcareous and from the point of view of
mineral-wool manufacture are of interest only for admixture with limestone or dolomite.

1. QUATSINO SOUND.

Limestone outerops continuously along the east shore of Neroutsos Inlet of Quatsino
Sound, through the narrows, and as far east as Marble Creek on Rupert Arm, also appearing
on the west shore of Neroutsos Inlet and on Holberg Inlet.

The limestone, where unaltered, is fine-grained and very pure, but in places is interbedded
with argillites and tuffs. The B.C. Pulp and Paper Company obtains limestone from the
vicinity of Port Alice.

2. NOOTKA SOUND.

Granular crystalline limestone is exposed for more than a mile on Tlupana Arm.
A medium-greyish type is most common, but variations to white and bluish types are present
as well as argillaceous phases. In places the deposit is cut by numerous basic dykes.
A marble-quarry was formerly opened up on this deposit at Deserted Creek. Similar deposits
up to 2,000 feet thick, in places interbedded with tuffs, oceur on Kennedy Lake, Kokshittle
Inlet, Herbert Arm, Bedwell Sound, and Sidney Inlet.

3. NITINAT LAKE.

Massive beds of light-grey to white marble outerop at the southern end of Nitinat Lake
on the west shore. The deposit is a member of the Nitinat formation, exposed typically along
the shores of Nitinat Lake. The formation underlies a belt 10 to 12 miles wide extending
west from the mouth of Gordon River to Barkley Sound. The marbles are sometimes thick-
bedded, but more commonly are thin-bedded and greatly jointed and fractured. Shear-zones
are frequent, along which alteration has taken place, producing dark-weathering rocks in
which quartz, diopside, and plagioclase occur. Amphibolites are well developed along contact-
zones with large bodies of intrusive rocks.

Other limestone members of the series occur néar the head of Pipestem Inlet, in Effing-
ham Inlet, on Tzartus Island in Barkley Sound, on the north side of Uchucklesit Harbour, at
Smith’s Landing nearly opposite the mouth of Nahmint River, and a short distance up Gordon
River from Port Renfrew.

4. ROSEBANK, EsSQUIMALT HARBOUR.

A deposit of light-blue crystalline limestone, highly f1 actured, and traversed by numerous
dykes, occurs at Rosebank, enclosed in voleanic rock. A quarry was operated on this deposit
by the Rosebank Lime Company for the manufacture of lime. ;

5. BAMBERTON.

A vertical lens of crystalline limestone, in places intimately associated with volcanic
material, occurs on the west shore of Saanich Inlet at Bamberton. The B.C. Cement Com-
pany obtains limestone from this deposit for the manufacture of cement.
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6. SOUTHERN VANCOUVER ISLAND.

Other easily accessible deposits of limestone, occurring as lens-like bodies in volcanics,
are found near Cobble Hill, near Parson’s Bridge, in the Highland District 2% miles north of
Goldstream, and near the 17-Mile Post, Esquimalt & Nanaimo Railway. Although in general
very pure, portions of these deposits are siliceous or intimately intermingled with voleanic
material.

7. NANAIMO.

Beds of impure limestone or calcarenite outcrop along the north shore of Departure Bay,
immediately west of the Dominion Government Biological Experimental Station.

Similar rocks are found at the north end of Lasqueti Island and on Sangster Island.

8. NANOOSE.

A highly siliceous deposit of limestone outcrops along the north shore of Nanoose
Harbour.

9. HORNE LAKE.

Extensive beds of limestone are exposed at the foot and along the northern side of Horne
Lake. The formation varies from white to dark grey, the most common type, as exposed
along the logging-railroad at the foot of the lake, being crystalline and bluish-grey in colour.

10. TEXADA ISLAND.

One of the best deposits of limestone on the Pacific Coast occurs on Texada Island as a
belt 2 miles wide extending along the north-east coast for 6 miles from the northern tip of
the island, then crossing in a southerly direction to within one-quarter of a mile of the south-
west coast. The formation is enclosed in, and invaded by, igneous rocks which have converted
what was once a fine-grained, dark-blue limestone to a light-grey medium-grained marble.
Although high-caleium limestone predominates, numerous interbeds of dolomite occur in places
up to 8 feet wide. Quarries are operated at Blubber Bay by the Pacific Lime Company and
the B.C. Cement Company, and at Vananda by F. J. Beale. The Powell River Company
formerly obtained limestone for their own consumption from a quarry at the head of Marble
Bay.

About half-way down the south-west coast is a separate deposit of comparatively
unaltered, fine-grained, grey to blue, high-calcium limestone. At the southern end of this
area, limestone cliffs rise to a height of 900 feet, 1 mile from the shore.

At the south end of the island within one-quarter of a mile of the head of Anderson Bay,
red and white crinoidal marble was quarried at two places from a bed over T0 feet thick, inter-
stratified with schists and slates. The slates and schists exposed at the head of Anderson
Bay are somewhat calcareous.

11. QUADRA ISLAND.

A large deposit of dark-blue, fine-grained limestone outcrops along the shore of Open
Bay; argillites and quartzites appear to the east and volecanic material to the west.
12. REDONDA ISLAND.

A band of white to grey crystalline limestone appears on the northern side of Redonda
Island. A quarry was formerly operated on this deposit.
13. DINNER ROCK.

A vertical band of crystalline limestone, 65 feet wide, outcrops a short distance south of
Dinner Rock, 8 miles north of Powell River. The marble is associated with argillite and
greenstone.

14. NELSON ISLAND.

A vertical band of white crystalline limestone, 60 to 90 feet wide, is exposed near the head
of Blind Bay, and continues uphill to an elevation of at least 500 feet. In places the limestone
is intersected by a network of dykes. The deposit is being quarried by the International
Lime Corporation, Limited.
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15. SALMON ARM, JERVIS INLET.

A large body of white erystalline limestone is reported to oceur a short distance from
tide-water on Salmon Arm.

16. HHARBLEDOWN ISLAND.

Greyish crystalline limestone, much broken and mixed with igneous material, outerops for
300 yards along the south shore, half a mile from the east end of the island. An exposure of
argillaceous limestone, interbedded with argillites and quartzites, is reported to occur at
Parsons Bay on the west coast of the island.

17. BEAVER COVE.

A large deposit of white to blue, high-caleium marble outerops along Sultan Creek a
short distance from the shore of Beaver Cove. A quarry was commenced on this deposit at
one time for the recovery of building-stone.

18. NORTHERN VANCOUVER ISLAND AND VICINITY.

Blue limestone, more or less altered to marble, outerops for 100 yards near the entrance
to Frederick Arm and appears on the west side of Fanny Bay in Phillips Arm and c¢n the
southerly shore of Loughborough Inlet, 1 mile beyond Campbell Point. To the south the lime-
stone erosses the northern corner of Maurelle Island and appears along the southern shore of
Cordero Channel a short distance south-east of Hall Point. The limestone is somewhat argil-
laceous in places.

Extensive beds of massive, argillaceous limestone appear on the north-east coast of
Vancouver Island 10 miles east of Cape Scott.

19. SMITH INLET.

A very large body of white, coarse-grained, crystalline limestone occurs along the shore
of Smith Inlet, 3 miles from the head. The deposit consists largely of an intimate mixture
of high-caleium and dolomitic limestone traversed by numerous dykes of trap-rock. A quarry
was operated on this deposit by the Coast Calcite Company.

20. RIVERS INLET.

Limestone is reported to occur at the mouth of False Inlet and at Kilbella Bay in Rivers
Inlet.

21. KoeYE RIVER.

Limestone appears on the south side of Koeye River, one-half mile from its mouth on
Fitzhugh Sound and 7 miles south of Namu. The rock is quarried for use at Ocean Falls by
P. Christensen.

22. CUNNINGHAM ISLAND.

A wide band of white, coarsely crystalline, high-calcium limestone outerops on the south
shore of Cunningham Island, off Gunboat Passage, 22 miles from Ocean Falls, and extends
inland for 3 miles. Dolomite is practically absent and dykes are rare. The deposit was
formerly quarried by F. J. Beale.

23. KiNG ISLAND.

A large deposit of pure limestone, operated at one time by F. J. Beale, occurs at the
south-east end of King Island.

24, ARISTAZABLE ISLAND.

Limestone interbedded with volcanics outerops along the east shore of Aristazabal Island
on Laredo Channel.

25. PRINCESS ROYAL ISLAND.

A band of limestone is reported to occur on the east coast of Princess Royal Island
approximately opposite Swanson Bay. A series of white to grey limestones alternating with
schist and siliceous beds is exposed on Sarah Island, between Finlayson and Tolmie Channels.
26. BANKS ISLAND.

Several extensive beds of dolomite associated with metamorphosed volcanics appear on
the east coast of Banks Island just opposite Anger Island.
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27. OTHER LIMESTONE DEPOSITS.

Other limestone deposits of this area are reported to occur at the head of Kumealon Inlet
off Grenville Channel; on Porcher Island; and on Gurd Island.

28. SMITH ISLAND.

Limestone-beds several hundred feet thick outcrop for 3 miles along the shores of a
narrow inlet at the north-west corner of Smith Island. The deposit is reported to be of good
quality.

29. DiGBY ISLAND.

Beds of bluish-grey crystalline limestone 200 yards wide and bordered by schists are
exposed at the south end of Dighy Island.

O

30. WHITE CLIFF ISLAND.

White to light grey crystalline limestone forms cliffs 75 feet high on the coast of White
Oliff Island. The limestone is highly shattered and cut by dykes and shows in places a lami-
nated structure due to the incorporation of schist.

31. CLAXTON.

A large deposit of dolomite is reported to occur about 1,000 feet from the Skeena River at
Claxton, 15 miles from Prince Rupert.
32. SwAMP POINT.

Blue siliceous, low-magnesian limestone occurs at Swamp Point in Portland Canal. This
material was quarried at one time by the Granby Company for flux-rock.
33. GRAHAM ISLAND.

Massive beds of light-grey, partly crystalline, bituminous limestone are exposed on the
south end of South Island.

Thin bands of buff and grey limestone are interbedded with argillites on the south shore
of Maude Island.

Calcareous argillites occur in the Maude formation.

34. MoORESBY ISLAND.

Massive grey limestones, usually more or less crystalline, occur along the east coast of
Moresby Island from Carpenter Bay north to Lockeport, largely as inclusions in later intru-
sive rocks. Dolomitic limestones are reported to occur along the northerly end of the east
coast of the island.

ANALYSES, COAST LIMESTONE DEPOSITS.

(1) (2a) (2B) (2c) (34)
Per Cent. Per Cent. Per Cent. Per Cent. Per Cent.
1.80 1.26 0.30 0.10 2.64
0.60 0.17 0.10 Trace 0.40
92.10 95.50 97.90 99.80 96.85
6.00 2,34 0.92 None 0.42 }

REFERENCES :
(1) Mines Branch No. T19—Analysis of typical material by Port Alice Co.
(2A) Mines Branch No. 452—white marble from old marble-quarry.
(28B) Mines Branch No. 452—grey marble from old marble-quarry.
(2c) B.C. Minister of Mines’ Report, 1911.
(34) G.S.C. Mem. 13—white crystalline marble from west shore, south end of Nitinat Lake.
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ANALYSES, CoasT LiMESTONE DEPOSITS—Continued.

(38) (4a) (4B) (4c) (64)

Per Cent. Per Cent. Per Cent. Per Cent. Per Cent.
45.00 0.95 1.95 1.50 1.80
27.00 0.29 0.16 0.20 2.00
28.00 { 98.65 95.35 98.00 93.12
1 0.40 2.85 Trace 0.96

(68) (6c) (6p) (6E) (7)

Per Cent. Per Cent. Per Cent. Per Cent. Per Cent.
Si0s 0.40 1.10 7.80 8.00 15.42
Feiand Al oxidegt = = 0 -~ & Trace 0.80 Trace Trace 5.40
CaCOg 99.50 97.50 92.00 91.50 75.80
MgCO3 None Trace None None 1.97
(8) (9) (104) (10B) (100)

Per Cent. Per Cent. Per Cent. Per Cent. Per Cent.
Si0:2 14.80 8.69 4.26 0.52 0.20
Fe and Al oxides- - .. .- - .o . Trace 1.10 0.29 0.38 0.21
CaCOg 85.00 84.50 93.40 95.07 99.09
MgCO3.... None 6.45 0.98 4.16 0.56
(10p) (10E) (10F) (10c) (10m)

Per Cent. Per Cent. Per Cent. Per Cent. Per Cent.
Si02. 0.76 0.54 2.30 0.72 0.88
Fe and Al oxides 0.54 0.35 0.67 0.65 0.36
CaCOs3. 92.82 97.96 84.11 62.48 98.50
T RO e O e o kg S S 4 temiiiie o 6.41 0.38 14.64 36.15 0.30
(101) (103) (11) (144) (148)

Per Cent. Per Cent. Per Cent. Per Cent. Per Cent.
Bigx 0.60 0.30 3.71 0.83 15.00
Wakands\Voxides > S0k 0 e 2 Trace Trace 0.84 0.50 0.50
CaCO3 99.00 93.60 95.00 97.78 84.00
MgCO3 0.20 5.10 1.28 0.10 None

REFERENCES—Continued.

(3B) G.S.C. Mem. 13—typieal garnet-epidote-diopside rock.

(4A) Mines Branch No. 719.
(48) Mem. 13, G.S.C.

(4c)
(64)
(68)
(6c)
(6p)
(6E)
(1)
(8)
(9)
(104)
(108)
(10c)
(10D)
(10E)
(10F)
(10G)
(10H)
(101)
(103)
(11)
(144)
(14B)

B.C. Minister of Mines’ Report, 1911.

G.S.C. Mem. 13—Raymond Crossing, near Cobble Hill.

G.S5.C. Mem. 96—Wriglesworth property, west of 17-Mile Post.
G.S.C. Mem. 18—Tod Inlet.

B.C. Minister of Mines’ Report, 1911—Parsons Bridge.

B.C. Minister of Mines' Report, 1911—Bamberton.

G.S.C. Mem. 51—ecalcarenite at Nanaimo.

B.C. Minister of Mines' Report, 1911.

Provincial Analyst—sample collected by writer of typical light-grey crystalline limestone.

Mines Branch No. 452—red crinoidal marble from Anderson Bay.
Mines Branch No. 719—Pacific Lime Co., top 17 feet of quarry.
Mines Branch No. 718—Pacific Lime Co., middle section of quarry.
Mines Branch No. 7T19—Western Lime Products, across 30 feet.

Mines Branch No. T19—Western Lime Products, typical sample of white crystalline limestone.

Mines Branch No. 719—Powell River Co., average sample across 60 feet.
Mines Branch No. 719—Powell River Co., dolomitie beds.

Mines Branch No. 7T19—Powell River Co., high-caleium beds.

B.C. Minister of Mines” Report, 1911—old quarry.

B.C. Minister of Mines’ Report, 1911—new quarry.

Provineial Analyst—sample collected by writer of typical limestone as exposed along Open Bay.

Mines Branch No. 719.
B.C. Minister of Mines” Report, 1927,
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ANALYSES, CoastT LimeEsToNE DEPOSITS—Continued.

(15) (19) (22) (31)

Per Cent. Per Cent. Per Cent. Per Cent.
S e e E e R R S S e 0.87 0.35 1.00 1.27
Fe and Al oxides 0.37 Trace 0.29
CaCOz.. 3 98.90 99.21 98.66 55.86
MgCOs.... None 0.44 Trace 41.89

REeFERENCES—Continued.

(15) Provincial Analyst—sample submitted by Mr. George Morrison.
(19) Analysis by Ocean Falls Pulp and Paper Co.

(22) Mines Branch No. 719—Beale limestone-quarry.

(31) Submitted by Mr. Angus McAllister, Claxton.

INTERIOR AREA.

The limestones of the interior of British Columbia are largely restricted to formations
of Precambrian to Triassic age. As might be expected, the deposits of the interior exhibit
greater diversity in character and occurrence than those of the coastal region. In general,
however, crystalline limestone and marble predominate.

Limestones are widely distributed in the interior of the Province; only those, however,
along major lines of transportation or readily accessible by water have potential value for
the manufacture of rock wool. For this reason the following section is restricted to a
description of deposits along railroads or close to centres of population.

CANADIAN PACIFIC RAILWAY.

VANCOUVER TO KICKING HORSE PASSs.

35. AGASSIZ.

Massive greyish crystalline limestone outcrops on Bear Mountain overlying a series of
black slates which appear on the low hills rising out of Agassiz Flat. High-calcium lime-
stone, containing up to 50 per cent. insoluble material, is reported to occur near Agassiz.

36. RuBY CREEK.

A band of schists containing a few thin beds of limestone appears at the mouth of Ruby
Creek.
37. HoPE.

A small exposure of conglomerate, dolomite, and greenstone occurs at Schkam Lake,
about 1 mile north of Hope. A kiln was operated at one time in the vicinity of Hope,
limestone being obtained from a deposit 1 mile above Hope and the same distance back from
the railway.

38. YALE.

A small patch of conglomerate, a band of rusty-weathering dolomite, and a considerable
mass of serpentine occur in the valley of Gordon Creek, 1 mile south of Yale. A deposit of
siliceous limestone is reported to outerop on the old wagon-road 6 miles above Yale.

39. SADDLE ROCK.

A small area of slates and quartzites, containing narrow bands of limestone and some
serpentine, is found at Saddle Rock.
40. NORTH BEND T0 KANAKA.

A series of slates and schists containing occasional beds of erystalline limestone extends
from 3 miles south of North Bend to within 3 miles of Kanaka.

41. PUKAIST CREEK.
Two miles south of Pukaist Creek beds of high-calecium marble are exposed.
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42, SPATSUM TO ASHCROFT.

Large exposures of fine-grained, light-blue, high-calcium limestone occur between Spat-
sum and Asheroft. These are associated with argillite and greenstone.

43. SAVONA To CHERRY CREEK.

Greenstone with interbeds of fossiliferous, often dolomitie, limestone are exposed from
Savona to Cherry Creek.

44, KAMLOOPS.

Cherty quartzites and altered argillites containing bands of medium- to fine-grained,
high-calcium limestone appear for 4 miles east of Kamloops. A large deposit of rather
impure dolomite is reported to occur in the vicinity of Kamloops as well.

45. DUCKS.

A large exposure of grey crystalline limestone, 1 mile wide, appears on the north bank
of the South Thompson River nearly opposite Ducks Station. The deposit, although pre-
dominantly high-caleium limestone, contains dolomitic lenses and siliceous layers.

46. NorcH HILL To SICAMOUS.

Extensive limestone deposits extend north of Carlin to Shuswap Lake, and outcrop on the
north shore of Salmon Arm opposite Canoe and on the west shore opposite Sicamous.

At and west of Sicamous for 2 miles similar limestone appears.

In general, the limestone is thin-platy, light bluish-grey to dark grey, and is commonly
interrupted by closely spaced sericitic films. The rock, although effervescing with cold acid,
is somewhat magnesian.

47. ALBERT CANYON.

A band of thin- to thick-bedded, white to bluish, magnesian marble, 170 feet thick, occurs
at Albert Canyon, overlying and passing by interbedding into an underlying arkosic quartzite.

48. TLLECILLEWAET GORGE.

Thin beds of blackish limestone and a 40-foot bed of light-grey limestone are intercalated
in argillite, 2 miles east of Albert Canyon.

49. COUGAR CREEK.

A band of light-grey, rather sericitic, finely erystalline limestone about 600 feet thick
occupies the bed of Cougar Creek. The limestone is interbedded with quartzite and argillite.

50. BEAR CREEK.

A band of grey limestone, interbedded with blackish limestone and rusty impure dolomite,
occurs just west of Bear Creek.

51. BEAVERMOUTH.
Limestone-bands similar to the above oceur 21 and 414 miles west of Beavermouth.
52. GLENOGLE.

Massive beds of grey dolomitic limestone associated with white quartzite and interbedded
shale are exposed for several miles west of Glenogle.

53. OTTERTAIL.

Massive beds of blue to grey limestone and dolomitic limestone, interbedded with cal-
careous shale, outcrop 7 miles east of Ottertail.

54. FIELD TO KICKING HORSE PASS.

Extensive exposures of limestone and dolomite, pure and impure, are found at various
places between Field and Kicking Horse Pass. In 1911 claims were staked for marble in Yoho
Valley about 2 miles north of the railway. The deposits are of dolomitic marble, 400 feet
thick, varying in colour from white to grey.
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