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BUREAU OF MINES

Victoria, B« O

April, 1932,

79 the Honourable W.L. McKenzie,
Minister of Minés.
Bl —

I beg to submit herewith Report No. 2 of a
series on Non~ Metallic Investigations by L. M. Richmond.

In accordance with your instructions, Mr.
Richmond commenced this investigation in June, 1931, and
has been continucusly engaged since that time. The
objective is to investigate primarily many non-metallic
mineral deposits to see if they can be utilized im Sritish
Columbia manufactures and industries. It involves field
examination, a study of imports of non-metallics, specifi-
cations of purchase and many intricate factors in non-
metallic trade.

It is hoped that the facts obtained ard in-
ferences drawn therefrom will stimulate the use of
Provineial deposits of certain non-metallic minerals.

Further revorts in the series will be issued

from time to time as completed.

I have the honour to be,
AL
Your obedient servant,
JOHN D GALLOWAY,

Provincial Mineralogist.
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ASBESTOS IN BRITISH CCLUMBIL

By

Ae Ms Richmond

The purpose of this report, the second of & series to
be issued by the Department of Mines on the non-metallic
minsrals of the Province and the possibilities existing
for their economic development, is to give briefly, infor-
mation about the hAsbestos Minerals, such as the varieties
found, their chemical and physical characteristics,
ocecurrence, uses, markets and prices, etc.s to describe
the known occurrences of asbestiform minerals in British
Columbia; and, from the assembled data, come to some
definite conclusions as to the economic value of the local
deposits so far discovered.

The selected bibliography listed at the end of this
report has supplied much of the information for the first
part of this paper and is herewith gratefully acknowledged.
The bibliography is not a complete one and for further
references the reader is referred to pages 133-139 of
Bulletin No. 707, “"Chrysotile Lsbestos in Canada”™ by Je. Go
Ross, recently issued by the Mines Branch, Department of
¥ines, Cttawa.

ADBESTOS

The word asbestos means indestructible or inconsumable
and technically speaking it is the name of the hormnblendc or
Italian asbestos of the amphibole group of minerals. General
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commercial usage has extended the meaning of the word ﬁntil
it ik now given to all minerals wiich separate easily into
flexible, tareadlike fibres.

P Asbestos Minerals.

Asbestos minerals are found in two mineral .groups, the
AMPZEIBOLES, which include anthophylite, tremolite, actinolite,
"Ttalian or hornblende asbestos (the mineralogist's asbestcs),
erocidolite and amosite, and thne SERPENTINES, which include
picrolite and ehrysotile (the asbestos of commerce).

These minerals are all found in fibrous form of varying
commercial value. Where sz fine, flexible, silky, strong,
acid, water and fire-resisting, spinning fibre is reqguired
Chrysotile is much superior to the other varieties and is
consequently the most valuable of the asbestos minerals.

The looseness in definition of the term "asbestos" has
resulted in some confusion and disappointment because the
discovery of any fibrous mineral by the uninformed is a dis-
covery to them of great potential wealth, whereas there is
actually only a limited, low-priced market for any other
than eahrysotile, tne ore of asbestos fibre.

T Composition.

The amphibole minerals (iron or calcium silicates with
either magnesium, aluminium, and or, sodium) are generally
found in slips and fault planes as slip-fibre. Tuhe fibres
are harsh, coarse, brittle, weak, and poor non-gconductors of
heat. Generally speaking, the amphiboles are not suitable
for spinning and weaving into yarns and textiles but their
guperior neat and acid-resisting qualities give them a
limited market in tne chemical 1ndustry for filter purposes.

Anthophylite, grey to brown in color, occurs as mass
or slip-fibre and 1s unsuited for textiles but of some value
for chemical uses because of its superior heat and acid-
resisting qualities. Tremolite and actinolite, respectively
greyish white and green in color, occur as blade-like crystal
aggregates in columnar or radiating structures, the fine
0 fibrous silky varieties resembling flax being called Italian
or hornblende asbestos. OCrocidolite and amosite are found
as cross-fibre, the first being a lavender blue color with
fibre as much as two incnes in length, the second being a
grey~green color and with cross-fibres four to seven inches
long. They are used to g limited extent for textile purposes,
the fibres being quite harsh and coarse though very tough and
strong-
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The serpentine minerals are hydrous silicates of magnesium !
the picrolite variety naving the same chemical composition as '
chrysotile but different phoysical gualities. TFiegraolite is
found as slip-fibre, six to ten inches or more in length and it i
ijs tough, not easily separated into fibres, often brittle and I
harsh to the touch and exnibits 2 splintery fracturc. It is
not used commerciallye.

Chrysotile when pure contains 45.0% magnesia, 44.1%
gilica, and 12.9% water. As mined, it usually contains some
alumina and iron oxide. It should be noted tnat the moisture
content of carysotile is four times or more than found in ths
amphibole asbsstos minerals and is tae chief chemical difference
petween the two groups. Cummercial chrysotile ore always
contains morec than 13% mcisture whersas the harsh asbestos
£ibres such as tremolite and actinolite seldom contzin morec than
gne to two percent moisturec.

Carysotile has =z greasy, silky lustre and feel, is found
as both slip and cross~fibre and is usually white or light grs
to dark green or brown in color. It has & hardness 0f' 3 to Ga
and ean be easily scratched with a knife. The specific gravity
of RB.2 1is lecss than that of sither the amphiboles or quartz.
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The smooth, greasy feel, the white ccoclor of the fincly
divided fibres togocther with their spinnability and superior
tensile strength distinguishes chrysotile readily from the
other asbestos minerals. If a small guantity of chrysotile be
heated in a closcd tube moisture will collect on the inside of
the tube.

leeurrencs .-

The amphibole asbestos minerals are generally found as
slip-fibre aggregates in mstamorpheosed crystalline schists of
high magnesia content and never as alteration products of
serpentine.

‘Both picrolite and chrysotile ane found in altercd
peridotitic rocks (rocks of igneous origin low in silica and
high in iron and magnesia content) and in metamorphosed
erystalling limestone near contacts with intrusive sills of
basic ignsous rock. Chrysotile occurs mostly as cross-fibrs
(the fibres are arranged perpendicular to thc¢ plane of tihe
vein) forming a network of narrow veins tarough the ser-
pecntinized peridotitee The veins vary in thickness from one-
sizteenth of an inch and less to as much as three inches or
more, though scldom over three-fourtas of an inch. The
Canadian occurrencé of chrysotile in Quebec, the most productive
ficld of high-gradec asbestos fibre in the world, is found in
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serpentine, an altered olivine rock of the peridotite group
of igneous rocks.

5

Valuable Cualities of Asbestos.

Asbestos is commercially valuable chiefly because 1t can
be woven into sitrong, non-combustible fabrics. Canadian
gnrysotile from BQuebec is considered the best spinning fibre
[ tiie werld dve bto hls extreme filexihility, lts white silict-—
mcos of colow and Gexvure, its finemegs eof fibre bthrezd ang
iits supexior tensile strength. For seme uses asbestos is
reguired to be a good non-conductor of heat and electricity
as well as noa-combustible and unaffected by acids, alkalies
or moisture. Some amphibole varieties meet these last
mentioned reguirements in part and can be used where brittle-
ness and harshness of flbre is not detrimental, such as in
filters in industrial chemical plants.

s
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As stated in the section on Asbestos, pp. 62-63, of H.
e liadoo's | "Nen- JMetallic Ninervals, Zheir Ccenrrence,
Preparation and Utilization” a few simple tests which can be
made by aanyvone interested will show the quality and sulta-
bility of asbestos for most uses. Ladoo states "Length,
color, silkiness, flexibility and, toc some extent, fineness
of fibre and tensile strength may be determined by inspection.
A sample of asbestos should be fiberized by rubbing or
crushing between the fingers: ©5Home fibres may then be tested
for flexibility and tensile strength by bending and breaking.
Several fibres may be twisted into a strand or yarn and again
tested for flexibility and strength. Asbestos of good guality
gshould be soft, easily fiberized, silky, strong, flexible snd
easily twisted into a stroug yarn. Fibres one-quarter of an
ineh in length or longer and otherwise of good grade are of
commercial interest.”

Tests for heat conductivity and final tests for temnsile
strength and resistance to corrosive acids and alkalies, etc.,
must be conducted in the Ilaboratory but generally it may be
gaid that any asbestos fibre which successfully meets and
vasses the simple tests enumerated above has some eccnomic
value as a source of commercial asbestos,; 1f reasonabdly
situated with regard to transportation, and provided other
factors such as grade and quantiiy of fibre can be established

for steady production.

A significant fact which should not be overlooked is that
the average fibre content (er grade) of the asbestos ore mined

in Bastern Canada during the past few years has been 5e25%
of the total asbestos-bearing rock mined.

R S R
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The uscs for asbestos arc¢ so mony and varicd that only
tnec botter kanown applications will be listed herc. Thoe beat
fibre is madc into yarn, cordrgc and textiles, from which arc
made brake linings, clutch facings, stcam patkings, fircproof
theatrc curtalns, fircproof clothing such as caps, hclmot
loggings, glovos, etecs., mailbags, webbing, clectrical
insulation and counveyor belts, etcs The shorter fibres arc
made into paper, compresscd sheets and blocks, from which
many sccondary articles sych z2s roof and wall covoerings, heat
and clectrical insulating matcrials, brake blocks, automobile
Wuciler linings, table mats, pads, etce., are manufactured.

In combination with Pertland coement the fibre is made into
siiingles, lumber, wall tile, switchboards, blackboards aznd
similar productse. Whon miﬂoa with mauucsltu and properly
prceparcd, asboestos finds a rket as heat and electrigal
insulating ccmentbs, as pipu nnd boiler covorings. TheoSshericar
gbre s arc used foxr paint £illcors, tho pulyerized asbostos
being callcd asbostine. OSome of the amphibolc varictics of
gibre arc better heat and acid resisters than chrysotile and
mrotused for chemical f£ilters whero length, Plexibility and
strouctn of f£ibra wre not regquired.

5,

as the prineipal use of asgbestos is in the autemobile
Hudus try o where 4t s used for brake linings., elutich facla;sg
guifler linings, etc., 1t follows that the prosperity of the
asbcstos miner depends on the prosperity of the automobilce
busingss to a markcd degrcc.

Grading, Svecifications and Princs.

Hibre ssbestos grades arce different with differont pro-
ducers and ecountries, the followinhg table giving the imecrican
and Canadian practices:

ks GRADES AND PRICED OF 4ASBESTOS TIJRU o
amcrican usage in ¢ - Canadian Clagsi- ¢ Length of :Priccs
METAL A¥ND MINSRLL ; \ 'fl\_, 100, = : Fibr{) in :3 per
MAREETS » 1 See Notc Pago 12. ¢ 3nches. 0 T
Grude No. I : rude Hoe I : Plus 3 /4 : 5400
Crude No. LI : Crude No. II ¢ 5/16 to 3/4 : 5200
Svinning Fibre s Mil1 Stopk £1 & Blus. 5/18 1580 - 125
Shingle Stock . Mill Stock #2 y 1/32 to /16106580 - 65
Bapern Sitoeds, etans ¢ 'Llll Stook 43 s Minue 1/32 :EB? = Gl
Cement ,Plastcr S5t, @ ) i 1 i Minus 1432 & :315 = 20
wshbestic ! Powdere fibre c;ylo = b

Hlloats, Rillers.

an
POy

211l prilccs feoeb. Guchbece mincs, APrs 28, 1932, NMotal & Mineral Mkt
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Some manufacturers use the screenm classification of
aasbestos fibre. In this method one pound of fibre is placed
in the top sereen of three and vibrated 600 times in the

gpace 0f two minutes, after which time the amount of f£ibre
contained on ¢ach of the three screens and the bottom pan is
wcighed in ounces. Should 2 ounces of fibre be retainecd on
screen Nos 1 (2-mesh #11 wire), 8 ocunces be retained on scrcen
Nos 2 (4-mesh #17 wire ), 4 ounces bc retained on serecen Noe. 3
(10-mesh #18 wire), and only 2 ounccs shake through to the
bottom pan, the fibre would be classed as long spinning fibre
aud numerically referrsd to as 2-8-4-2 fibre. The screcas are
24 = 14 x 4 inches in size and vibration is produced by a 13
inckh throw ccecentric cams.

Screen clagsification grades as given by B. Marcuse may
be ftaken as represe¢atative and are as follows: -

CLASSIFICATICN . SCREENINGS IN OUNWCES
Screen #1 #2 #53 Pan

Long spinning fibre = 8 =4 2

ledium spinning fibre C G S

Plipe Ceovepring fibre =Eoh e

Shingle stock fibre. 14~ 98~ 5

Paper and Millboard
stoclk,
Cement stock fibre.

(a5 ) @l Ne N
1

Kaorkets.
No asbestos fibre has been produced commercially in
British Columbia, the market being supplied by shipments
from Quebec and importations from the United States, England
and Ttelye. -The imports fnto Canadg for 3929 and 1930 and
the imports intoc British Columbia for the year endiag March
Blat, 1951, are ishiown insthesdoillowing  table Mleindlysipras
varcd by the Department of National Revenue, Ot tawa.

Importcd Articls. Canadian Totals. Bialle Tg;al

1929 1950 S G - o]
Asbestos brake lining ‘ - $193,824 $26,126
Asbestos packings $116,207 fhedies A0 B 7,958
Asbcstos neo.p. $897,289 8597,915 B4V ,413

=g

TOTALS : TR Dim.azZh L aB15.850 581.495
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About 85% of the imports into Canada are from the Unitcd
states, the remaindcer coming from England and othcr countrics
in the British Empirc. OThe rcason for this is that until a
fow years ago only a small amount of the Canadian asbestos
production was preparced and maanufacturcd in Canada.

PThe l1ist of uses given will indieate to the reader where
the loeal markets for asbestos mincrals are to be found. Most
of the asbcstos brought into the Provinee is in the manu-
gacturcd form for use a brake linings and ecluteh facings. Tho
paint companies of Vancouver and Victoria use about 150 tons
of asbestine mcr year for which they pay $32 to $40 pcer ton
delivercd. asbestine is fincly pulverized fibre, very white
and uwsually scrcened through 325 mesh screens for marketing
purposés. In thé roofing industry of the Provinec thcere is a
demand for scveral thousand tons of roofing and paper quality
fibrc por annum, if it could be obtained for $45 to $55 per
fone. Fibre f£o0or this purpose can be short but it must have
finencss, strength, flexibility and pulpability (that is, it
must)form a pulp iastiad of a powder when beaten in the pulp
vats)s

Canadian Asbestos in any form other than crude f£ibrc and
all manufactures thereof is subject to a 25
general tarlf” or & 15 9% British proforence tariff.

British There are no dutiss.

United States Asbestos unmanufactured, fibres, stuecco and
sand containing not more than 15% foreign
matter is admitted free, but manufactures of yarn and wovcn
fabrics composcd wholly or chiefly of asbecstos are subjcct
to a 40% ad valorem duty, and all other manufactures of
asbestos arc subject to a 25% ad valorem duty.

BRITISH COLUMBIA DEPOSITS OF ASBESTOS MINERALS

Many samples of asbestiform minerals from widely scattcored
parts of thc Province have been received in the past by the
Bureau of Mines for identification, but in most instances the
samples have becen of the amphibole varictics of £ibre with
negligible value. One oceurrence of chrysotile is found at
Sidmouth in the Revelstokc Mining Division, and fair samples of
cross-fibrc were received late in 1931 from the Kamloops arca
and tio. the south” cf that ecitys Other arcas from which fibrous
samples have been rceceived includc, Vanderhoof, Tulameen, Lytton,


http://Bri.t_i.s_h

-8 -

Hope and Harrison Lake. Thesc oceurrences arc mentioncd
pricfly in thc following notes:

LSBESTOS GROUP The Lsbestos group of cight claims, held on

location by J» T. Laythors and assocciates of
Beveclatoke, is situated 3 milcs northeast of Sidmouth, 2 small
atation on the Rovelstoko-Arrowhead -branch of the Canadian
Eacific Railway in fthoe Ruevelstoke Mining Division of the
wastorn Mincral Survey District. The main showings are located
on the stecp bluffs overlooking the Columbia river from an
Blevation of 4,200 fect above gua-level. The nearecst point of
the railway is two miles due west and 2,800 fect below the
property saowingse. 4L stcep, rough, narrow trail connects thc
camp and Sidmouth.

The chrysotile in asscciation with talcosc material,
peours in serpeitvine, an altercd portion of a large intrudcd
dyke of basic igncous rock whlch cuts through the quartzitcs
and crystalline limestone country rocks of the area. The

~serpentine belt is from 80C to 1,000 fcct wide, the bolt
gstriking north and south and paralleling thc Columbia river.
Both cross—fibre and slip-fibre are found in the scrpeatine,
the slip-fibre being from 3 to 10 inches in length and the
cross-fibrc usually from 1/8 to 3/8 inches longe. Cross-fibre
up to 1/2 inch in leungth is occasionally found.

An ezamination of the three large ovpencnts which con-
stitute the ma jor portion of the devclopment work to-dato,
indicatcs ‘possibilities for a large tonnage of .fibre¢ contalining
serpentinc. Ko measurcments to show the fibre coantent could
be made with any degree of accuracy, but a visuwal cxamination
of the fibre rock would suggost from 1% to 2% fibrc content,
with selccted scetions containing as much as 4% and morc fibro.
Phe fibre is somewhat harsh to the touech, short in lcngth, of
mcdium silkincss and low tensilc strength. When cxamincd
microscopically the individual threads of fibre arc¢ very much
coarscr and apparently morc brittle than the fucbec chrysotile
uscd for comparative purposes. Thc Sidmouth fibres arc needle-
1ikc rather than thread-like in form and individually much
larger in diameter than the Eastern fibre.

In 1928 the Lardcau Mines Exploration Syndieate, Ltd.
‘of Vancouver, under the dircetion of L. M. Humphreys, took an
option on the property and shippcd 300 pounds of fibre rock to
the Ore Dressing and Meoctallurgical Laboratories of the
Department of Mincs at Cttawa for testing purposes. Salicnt
points from the report by the Mincs Branch show that when a
picce of soft white f£ibre from the shipment was heatcd Yo
1000°C. 11t lost Bb.8% -of ite welght, turrned pink in colop and
boeame very brittle. The longest fibres (plus 2 to 4 mcsh)
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were found to bc woody in texturc, cof low tecmsile strength and
mnsuited for spinning, shingle or paper-making stock. The
only possible markctablc stock which could bc made from the
gsamplc would bc ccment stoek grading 0-0-5-11, and asbestic
sand for plaster work.

The low guality £ibre products suech as just mentioned are
nover mincd alonc, being always obtained as a by-product from
rock containing the botter length fibres. Purtncr prospecting
Bt bhe property with a view to finding beotter quality fibre
arcas should bc done, but until such areas are found little in
the way of commercial cxploitation could be attempted in view
of the small local markets for low-grade fibrc materialse

INDUSTRIAL GRCUP This group of thres claims, held on location

by G. Bowcr and K. Kaminishi of Vancouver,
s situated on the west side of Jones creek, a northerly
flowing stream which enters the Fraser river about 15 milcs
helow - Hope. The deposit of fibrous mincral is easily reached
by half a mile of trail from the Vancouver-Hopc highway and is
in: the Necw Westminster Mining Division of the Western Mineral
Survey District. It is about one mile from the main linc of
the Canadian National Railway. i

Phe fibre s more” securately dy actlnolite ) S sfound S dn s
series of northerly and westerly striking fractures in an area
of alterod basic dioritic rocks. Prospecting and small
development stripping operations have uncovered several wide
slips of fibre along the bank of tho creek. The exposed arca
te 150 to 200 feet long. ©Scveral samples were teken £0n testing
and analysis, the average grade o0f selcctcd fibrc containing:

Silioa, 55.2% Lime, 1%.2%
I1fon Oxide, 5.6% Magnesia, 18.9%
Alumina, 3.2% Water, 2.9%

Alkalies by differeace 2.9%

This analysis closely approximates that of actinolite,
though containing less iron and some alumina. Examined micro-
gscopically, the fibres when powdered tend to maintain their
lenticular shape but arc coarse and brittle, and without tho
sllky appearance so dcsirable. Practical tcsts showed the
£ibre to bc without tensilc strength, brittlc and unsuited for
any us¢ except for mineral filler in rubber goods, moulded and
pressed articles wherc synthetic resins can be used for binding
the mineral particles together. On account of ‘its brittlencss
it could not be used for papcr or roofing stock.
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MISCHLLLNECUS Samplcs of tremolitc (amphibolc) from a dcposit
OCCURRLENCES . 18 milcs south of Vandcorhoof in thc Ominceca
i Mining Division of thce North-Eastern Mincral
gurvey District were cxamined but were of no cconomic valuc,
B fibres being casily powdored, wery brittle and dirty. The
grcmolite was found by an Indian on the upper slope of Sinkut
mountain and submittecd by G. Ogston of Vanderhoof.

In the Central Mincral Survey District two dcposits of
gibre have been found, one bcinmg situated south of Kamloops
and the othcér at thc head of Quoiececk creek, several miles west
of Kanaka, 2 small station of the Canadian Pacific Railway near
Lytton. The deposit south of Kamloops was not examined as the
discovery was made late in the fall of 1931, but fair quality
slip-fibre spccimens have been taken from the property. It is
owncd by J.C. Couturec and associatcs of Kamloops. Thc property
west of Kanaka is im the Asheroft Mining Division and can be
recachcd by trail from that point. The cross and slip-fibrd
occurs in a scrpentine bcelt of rocks traversing the arca, but
unfortunately, sclcected samples from tho propoerty crush readily
fo a powder and lack teunsilc strength and spinnability. 4s
the arca is at a high clevation (6,000 foct and higher) and
difficult of acccss, the known factors are unfavorable for the
propcrty.

Samples of asbestos fibre have been found by prospcectors
at several localities in the Tulamecn .country in the olivine
rocks. This area is in the Similkameen Division of the Southern
Mineral Survey District. The aghbcstos so far discovered has
been short, usually in veins less than % inch wide, and while
not of value in themsclves, thc discoveries and the rocks of
the district indicate an excellent area for prospecting.

An occurrence of asbestos of scientific interest only, is
récorded in L. Relnecke's Oro Deposits of the Beaverdell Mar
swrea" on pages 79 and 143. This publication is Memoir Noe 7
of the Geological Survey of Canada, Cttawa.

l.ebestos fibre discoveries were made in 1931 in the

Harrison LAke section of the New Westminster Mining Division.
The deposit owned by E. J. Leveson of Vancouver,is sitmated o
the north side of the southern tributary of 15-Mile creek and
15 miles cast of the lake shorc. Two exposurces werc cxamined
the first &t the creeck camp consisting of a one-foot width of
tremolite developed along fracturing in the altcred f£&€rro-
magnesium rocks; the second, at a considerably higher elevati
and to the¢ north consisting of four to six inches of tremolito
of poor quality. The tremolite is light to dark green in
color, portions of it being highly fibrous, the individual
fibres being coarse, brittle and without much tensile strength.



~e

mhe poor guality of the fibre, the limited guantity indicated,:
and the unfavorable prospecting conditions are not encouraging
facltorse.

Samples of asbostos mincrals were submitted by R. Fadden

of Mcleod Lake, B. C., but -no information as to the sourcc of
the samplcs is availablc.

CONCLUSIONS

The avalilable data on the asbestos deposits of the
Province are not encouraging for the development of this branch
of non-metallic minerals, the fibrc in general being unsuited
to any but the lowest grade products. There is a convenient
g6 ample reserve of cement and plastexr stoek £ibre at Sidmeuth
but almost a negligible demand for this material within and
ad jacent to the¢ Provinccs. There is a demand for several
thousand tons per year of the better gquality fibreés which would
be suitablc for roofing and paper manufactures. The rclatively
small demand for asbecstine as used in the paint industry would
ot permit the ccenomie working of the Hope deposits of
greyish white actinolite. It is possible that some of the un-
invcestigatod sources of asbestiform mineral fibrec may have
sufficicent merit to overcome difficult transportation problcms.

The simplc tests given in the first part of this short
paper will indicatc to those interested the ecconomiec possi-
bilities of any new discoveries. It should always be re-<
membercd that to be of interest the £ibre should be flexible,
fine, silky and strong.
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NOTE:

Since this report was written a new Classifi-
cation of Canadian./isbestos has been adopted by the
Qucbece producers of asbestos fibre and for a complete
discussion of this now accepted standard classifi-
cation the rcader is roferrcd to an article by ie Qe
Dufresne and E. Larochelle in the april 1932 issue of
Hohe Canadien Mining and Metallurgical Bullotin, !
pages 224 to 252.






