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To the Honourable W.A• M c K e n z i e , 

M i n i s t e r of l£ines« 

I i n ¬
I beg to submit her ewi th. Report l i d 2 of a 

s e r i e s on Kon- M e t a l l i c I n v e s t i g a t i o n s by A. II« Hichmond. 

In ac c or dance w i t h y our i n s t r u e t i one , Mr. 
Richm ond c omnia need t h i s i n v e s t i g a t i o n i n June, 1931, and 
has been c o n t i n u o u s l y engaged s i n c e t h a t time• The 
o b j e c t i v e i s to i n v e s ti&'ate pr imar i l y many non -me t a l l i c 
m i n e r a l d e p o s i t s to sec i f they can be u t i l i s e d i n . B r i t i s h 
G olumb i a manufactures and indus t r i e s . I t i n v o l v e s f i e l d 
e x a m i n a t i on, a s tudy of imports of n o n - m e t a l l i c s , spec i f i -
c a t i o n n of purchase and many i n t r i c a t e f a c t o r s i n n c n -
m e t a l l i c t r a d e . 

I t i s hoped t h a t the f a c t s o b t a i n e d and i n 
f e r e nc e s drawn t h e r e f r o n w i l l s t i m u l a t e the use of 
P r o v i n e i a l d e p o s i t s of c e r t a i n n o n - m e t a l l i c m i n e r a l s . 

F u r t h e r r e p o r t s i n the s e r i e s w i l l be i s s u e d 
from t ime to t ime as c omple te d. 

I have the honour to be, 
S i r , 

Your obedient s e r v a n t , 

JOHK D. GALLOWAY, 

P r o v i n c i a l M i n e r a l o g i s t . 
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ASBESTOS IN BRITISH COLUMBIA 

By 

A• M. Richmond 

INTRODUCTION 

The purpose of t h i s r e p o r t , the second of a s e r i e s to 
be i s s u e d by the Department of Mines on the n o n - m e t a l l i c 
m i n e r a l s of the P r o v i n c e and the p o s s i b i l i t i e s e x i s t i n g 
f o r t h e i r economic development, i s to g i v e b r i e f l y , i n f o r 
m a t i o n about the A s b e s t o s . . M i n e r a l s , such as the v a r i e t i e s 
found, t h e i r c h e m i c a l and p h y s i c a l c h a r a c t e r i s t i c s , 
o c c u r r e n c e , u s e s , ma rise t s and p r i c e s , e t c . ; to d e s c r i b e 
the known o c c u r r e n c e s of asbe s t i f ' orm m i n e r a l s i n B r i t i s h 
C o l u m b i a ; and, from the assembled d a t a , come to some 
d e f i n i t e c o n c l u s i o n s as to the economic v a l u e of the l o c a l 
d e p o s i t s so f a r d i s c o v e r e d . 

The s e l e c t e d b i b l i o g r a p h y l i s t e d at the end of t h i s 
r e p o r t has s u p p l i e d much of the i n f o r m a t i o n f o r the f i r s t 
p a r t of t h i s paper and i s h e r e w i t h g r a t e f u l l y ac'knowl e dge d • 
The b i b l i o g r a p h y i s not a complete one and f o r f u r t h e r 
r e f e r e n c e s the r e a d e r i s r e f e r r e d to pages 133-139 of 
B u l l e t i n No. 707, " C h r y s o t i l e A s b e s t o s i n Canada" by J . G • 
Ros s , r e c e n t l y i s s u e d by the Mines 3 r a n c h , Department of 
M i n e s , Ottawa. 

ASBESTOS 
The word asb e s t o s means i nde s t r u e t i b l e or i n c on sumable 

and t e c h n i c a l l y s p e a k i n g i t i s the name of the h o r n b l e n d e or 
I t a l i a n asbestos of the amphibole group of m i n e r a l s . G e n e r a l 



commercial usage nas extended the meaning of the word u n t i l 
i t i s now g i v e n to a l l mi ne r a l s which separa te e a s i l y i n t o 
f l e x i b l e , t h r e a d l i k e f i b r e s . 

£sbj3st£jLJij.ne raIjs° 

Asbestos m i n e r a l s are f ound i n two m i n e r a l g r o u p s , the 
AMPSI BO LjiS , which i n c l u d e a n t h o p h y l i t e , t r e m o l i t e , a c t i n o l i t e , 
I t a l i a n or hornblende a s b e s t o s (the m i n e r a l o g i s t ' s a s b e s t o s ) 9 

c r o c i d o l i t e and a m o s i t e , and the SSRP3KTINES, which i n c l u d e 
p i c r o l i t e and c h r y s o t i l e (the a s b e s t o s of c ornme r c e ) . 

These m i n e r a l s are a l l found i n f i b r o u s form of va ry i ng 
commercial v a l u e . Where a f i n e , f l e x i b l e , s i l k y , s t r o n g , 
a c i d , water and f i r e - r e s i s t i ng, s p i n n i n g f i b r e i s re qu i re c1 

C n r y s o t i l e i s much s u p e r i o r to the other v a r i e t i e s and i s 
c o n s e q u e n t l y the most v a l u a b l e of the a s b e s t o s m i n e r a l s . 

The l o o s e n e s s i n d e f i n i t i o n of the term ! ' a s b e s t o s " has 
r e s u l t e d i n some c o n f u s i o n and d i s a p p o i n t m e n t because the 
d i s c o v e r y of any f i b r o u s m i n e r a l by the u n i n f o r m e d i s a d i s 
covery to them of g r e a t p o t e n t i a l w e a l t h , whereas there i s 
ac t u a 1 l y only a l i m i t e d , 1ow-pri ce d marke t f o r any o the r 
than c n r y s o t i l e , the ore of a s b e s t o s f i b r e . 

0 om£ o ŝ  j._t_i_o n . 

The amphibole m i n e r a l s ( i r o n or c a l c i u m s i l i c a t e s w i t h 
e i the r magnes ium, a l u m i nium, and o r , sodium) are gene r a l l y 
found i n s l i p s and f a u l t p l a n e s as s l i p - f i b r e . The f i b r e s 
are n a r s n , c o a r s e , b r i t t l e , weak, and poor non-conductors of 
h e a t . Gene r a l l y s p e a k i n g , the amphi b ole s are not s u i t a b l e 
f o r sp i n n i n g and weaving- i n t o yarns and t e x t i l e s but the i r 
s u p e r i o r neat and a c i d - r e s i s t i n g q u a l i t i e s g i v e tnem a 
l i m i t e d market i n tne c h e m i c a l i n d u s t r y f o r f i l t e r p u r p o s e s . 

Anth o p h y 1 i t e , grey to brown i n c o l o r , occurs as mass 
or s l i p - f i b r e and i s u n s u i t e d f o r t e x t i l e s but of s ome v a l u e 
f o r c h e m i c a l uses because of i t s s^^perior neat and a c i d -
r e s i s t i n g q u a l i t i e s . T r e m o l i t e and a c t i n o l i t e , r e s p e c t i v e l y 
g r e y i s h white and green i n c o l o r , occur as b l a d e - l i k e c r y s t a l 
a ggre ga te s i n columna r or r a d i a t i n g s t r u c t u r e s , the f i n e 
f i b r o u s s i l k y v a r i e t i e s r e s e m b l i n g f l a x b e i n g c a l l e d I t a l i a n 
or hornblende a s b e s t o s . C r o c i d o l i t e and amosite are found 
as c r o s s - f i b r e , the f i r s t being a l a v e n d e r blue c o l o r w i t h 
f i b r e as much as two i n c n e s i n l e n g t h , tne second b e i n g a 
g r e y - g r e e n c o l o r and w i t h c r o s s - f i b r e s f o u r to seven i n c h e s 
1 ong-. They are used to a l i m i t e d e x t e n t f o r t e x t i l e p u r p o s e s , 
the f i b r e s be i n g q u i te harsh and coarse though ve r y tough and 
s t r o n g . 
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The s e r p e n t i n e m i n e r a l s are hydrous s i l i c a t e s of magnesium 
the p i c r o l i t e v a r i e t y h a v i n g the same c h e m i c a l c o m p o s i t i o n as 
c h r y s o t i l e but d i f f e r e n t p h y s i c a l q u a l i t i e s . P i c r o l i t e i s 
found as s l i p - f i b r e , s i x to ten inches or more i n l e n g t h and i t 
j _ 3 tough, not e a s i l y se pa r a t e d i n t o f i b r e s , o f t e n b r i t t l e and 
harsh to the touch and e x h i b i t s a s p l i n t e r y f r a c t u r e . I t i s 
not used c o m m e r c i a l l y . 

G h r y s o t i l e when pure c o n t a i n s 43.0^ magnesia, 44•1% 
s i l i c a , and 12 #9$ water. As mined, i t u sua l i s c on t a i n s s ome 
alumi na and i r o n o x i d e . I t s h o u l d be noted tna t the mo i s ture 
content of c h r y s o t i l e i s f o u r t ime s or more than f ound i n the 
amphibole a s b e s t o s m i n e r a l s and i s tne c h i e f c h e m i c a l d i f f e r e n c e 
b etwe en the two groups. 0 umme r c i a1 c h r y s o t i l e ore a1way s 
c o n t a i n s more than isfo m o i s t u r e whereas the h a r s h a s b e s t o s 
f i b r e s such as t r e m o l i t e and act!no l i t e seldom c o n t a i n more than 
one to two p e r c e n t m o i s t u r e . 

C h r y s o t i l e has a g r e a s y , s i l k y l u s t r e and f e e l , i s found 
as both s l i p and c r o s s - f i b r e and i s u s u a l l y white or l i g h t green 
to dark green or brown i n c o l o r . I t has a hardness of 3 to 3.5 
and can be- e a s i l y s c r a t c h e d wi th a k n i f e . The s p e c i f i c grav i ty 
of 2.2 i s l o s s than t h a t of e i t h e r the amphibole s or q u a r t z . 

The smooth, greasy f e e l , the w h i t e c o l o r of the f i u c l y 
d i v i d e d f i b r e s t o g e t h e r w i t h t h e i r s p i nna b i 1 i ty and supe r i or 
t e n s i l e s t r e n g t h d i s t i n g u i s n e s c h r y s o t i l e r e a d i l y from the 
other a s b e s t o s m i n e r a l s . I f a s m a l l q u a n t i t y of c h r y s o t i l e be 
heated i n a c l o s e d tube m o i s t u r e w i l l c o l l e c t on tho i n s i d e of 
the tube. 

Occurrenco. 

The amphibolo a s b e s t o s m i n e r a l s are gene r a l l y f ound a s 
s l i p - f i b r e a g g r e g a t e s i n me tamorpho se d c r y s t a l l i n e s c h i s t s of 
h i g h magne s i a c o n t e n t and never as a l t e r a t i o n p r o d u c t s of 
s e r p e n t i n e . 

Both p i c r o l i t e and c h r y s o t i l e ane found i n a l t e r e d 
p e r i d o t i t i c r o c k s ( r o c k s of igne ous o r i g i n low i n s i l i c a and 
h i g h i n i r o n and magnesia c o n t e n t ) and i n metamorphosed 
c r y s t a l l i n e l i m e s t o n e near c o n t a c t s w i t h i n t r u s i v e s i l l s of 
b a s i c igneous r o c k . C h r y s o t i l e occurs m o s t l y as c r o s s - f i b r e 
(the f i b r e s are a r r a n g e d p e r p e n d i c u l a r to the p l a n e of tne 
v e i n ) f o r m i n g a ne twork of narrow v e i n s through the s e r -
pe n t i . n i s e d p e r i d o t i t e . The v e i n s v a r y i n t h i c k n e s s from one-
s i x t e e n t h of an i n c h and l e s s to as much as t h r e e i n c h e s or 
more, though seldom over t h r e e - f o u r t h s of an i n c h . Tne 
Canadian o c c u r r e n c e of c h r y s o t i l e i n Quebec, the most p r o d u c t i v e 
f i e l d of h i g h - g r a d e a s b e s t o s f i b r e i n the w o r l d , i s f ound i n 
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s erpen t i n e , an a l t e r e d o l i v i n e r o c k of the p e r i d o t i t e group 
0 f igneous r o c k s ° 

j ^ j ^ u a b l e C u a l i t i e s .of , A s b e s t o s -

A s b e s t o s i s c o m m e r c i a l l y v a l u a b l e c h i e f l y b e c a u s e . i t can 
be woven i n t o s t r o n g , non-combustible f a b r i c s . C anadian 
c h r y s o t i l e from Quebec i s c o n s i d e r e d the best s p i n n i n g f i b r e 
i n the w o r l d due to i t s extreme f l e x i b i l i t y , i t s wh i te s i l k i -
ness of c o l o r and t e x t u r e , i t s f i n e n e s s of f i b r e t h r e a d and 
i t s s u p e r i o r t e n s i l e s t r e n g t h . F o r some uses a s b e s t o s i s 
re q u i r e d to be a go od non-c onduc t o r of heat and e l e c t r i c ! t y 
as "we 11 as non-c ombus t i b l e and unaf f e c ted by a c i d s , a l k a l i e s 
or m o i s t u r e . Some amphibole v a r i e t i e s meet these l a s t 
mentioned r e q u i r e m e n t s i n p a r t and can be used where b r i t t l e -
ness and h a r s h n e s s of f i b r e i s not d e t r i m e n t a l , such as i n 
f i l t e r s i n i n d u s t r i a 1 c h e m i c a l p l a n t s . 

As s t a t e d i n the s e c t i o n on A s b e s t o s , pp. 62-63, of H. 
B . Lad oo 1 § " l i o n - M e t a l l i c M i n e r a l s , T h e i r O c c u r r e n c e , 
P r e p a r a t i o n and U t i l i z a t i o n 1 7 a few s i m p l e t e s t s which can be 
made by anyone i n t e r e s t e d w i l l show the q u a l i t y and s u i t a 
b i l i t y of a s b e s t o s f o r most us e s . Ladoo s t a t e s '''Length, 
c o l o r , s i l k i n e s s , f l e x i b i l i t y and, to some e x t e n t , f i n e n e s s 
of f i b r e and t e n s i l e s t r e n g t h may be de termi ne d by i nspe c t i on. 
A sample of a s b e s t o s s h o u l d be f i b e r i z e d by r u b b i n g or 
c r u s h i n g be twee n the f i n g e r s ; Some f i b r e s may then be t e s t e d 
f o r f l e x i b i l i t y and t e n s i l e s t r e n g t h by bending and b r e a k i n g . 
S e v e r a l f i b r e s may be t w i s ted i n t o a s t r a n d or y a r n and a g a i n 
t e s t e d f o r f l e x i b i l i t y and s t r e n g t h . A s b e s t o s of good q u a l i t y 
s h o u l d be s o f t , e a s i l y f i b e r i z e d , s i l k y , s t r o n g , f l e x i b l e and 
e a s i l y t w i s t e d i n t o a s t r o n g y a r n . F i b r e s o n e - q u a r t e r of an 
i n c h i n l e n g t h or l o n g e r and o t h e r w i s e of good grade are of 
commercial i n t e r e s t . 1 5 

Tests f o r heat c o n d u c t i v i t y and f i n a l t e s t s f o r t e n s i l e 
s t r e n g t h and r e s i s t a n c e to c o r r o s i v e a c i d s and a l k a l i e s , e t c . , 
must be conducted i n the l a b o r a t o r y but g e n e r a l l y i t may be 
s a i d t h a t any a s b e s t o s f i b r e whi ch suece s s f u l l y me e ts and 
passes the simple t e s t s enumerated above has some economic 
v a l u e as a source of commercial a s b e s t o s ^ i f r e a s o n a b l y 
s i t u a t e d w i t h r e g a r d to t r a n s p o r t a t i o n , and p r o v i d e d o t h e r 
f a c t o r s such as grade and q u a n t i t y of f i b r e can be e s t a b l i s h e d 
f o r s teady produe t i on• 

A s i g n i f i c a n t f a c t which s h o u l d n o t be o v e r l o o k e d i s t h a t 
the average f i b r e c o n t e n t ( o r grade) of the a s b e s t o s ore mined 
i n E a s t e r n Canada d u r i n g the p a s t few y e a r s has been 5.25c/:> 
of the t o t a l a s b e s t o s - b e a r i n g rock mined-

http://because.it
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Tho uses f o r asb e s t o s are so many and v a r i e d that only 
'the b e t t o r known a p p l i c a t i o n s w i l l be l i s t e d here-. Tho b e s t 
f i b r e i s made i n t o y a r n , cordage and t e x t i l e s , from which a rc 
made brake l i n i n g s , c l u t c h f a c i n g s , steam p a c k i n g s , f i r e p r o o f 
t h e a t r e cur t a i n s , f i r e p r o o f c1o th i n g such as caps, holmo t s, 
l e g g i n g s , g l o v e s , e t c . , mai1 bags, webbing, o l o o t r i c a l 
i n s u l a t i o n and conveyor b o l t s , e t c . The s h o r t e r f i b r e s are 
made i n t o paper, compressed sheets and b l o c k s , from which 
many secondary a r t i c l e s ' sijch as r o o f and w a l l c o v e r i n g s , h e a t 
and e l e c t r i c a l i n s u l a t i n g m a t e r i a l s , brake b l o c k s , a u t o m o b i l e 
m u f f l e r l i n i n g s , t a b l e mats, pads, e t c . , are manufactured. 
In c ombina t i o n wi th Por t l a n d cement the f i b r e i s made i n t o 
s h i n g l e s , lumber, w a l l t i l e , s w i t c h b o a r d s , b l a c k b o a r d s and 
s i m i l a r p r o d u c t s • When mixed w i t h magna s i t e and p r o p e r l y 
p r e p a r e d , a s b e s t o s f i n d s a market as he a t and e l e c t r i c a l 
i n s u l a t i n g cements, as pipe and b o i l e r c o v e r i n g s . The s h o r t e r 
f i b r e s are used f o r p a i n t f i l l e r s , the p u l v e r i z e d a s b e s t o s 
being c a l l e d a s b e s t i n e . S ome of tho amphibole v a r i e t i e s of 
f i b r e are b e t t e r heat and a c i d r e s i s t o r s than c h r y s o t i l e and 
are used f o r c h e m i c a l f i l t e r s where l e n g t h , f l e x i b i l i t y and 
s t r e n g t h of f i b r e are not r e q u i r e d . 

As the p r i n c i p a l use of as b o s t o s i s i n the aut o m o b i l e 
indus t r y , where i t i s used f o r brake 1 i n i n g s 9 c l u t c h f a c i n g s , 
m u f f l e r l i n i n g s , e t c . , i t f o l l o w s that, the p r o s p e r i t y of the 
asb o s t o s miner depends on the p r o s p e r i t y of the aut o m o b i l e 
b u s i n e s s to a marked degree. 

g r a d i n g . S p e c i f i c a t i o n s and ?rine-s • 

F i b r e a s b e s t o s grades are d i f f e r e n t w i t h d i f f e r e n t pr o -
ducers and c o u n t r i e s , tho f o l l o w i n g t a b l e g i v i n g the American 
and Canadian p r a c t i c e : : 

• ' C-RADI JS AI€) PRICES OF ASBI :ST0S FIBRE 
American usage i n 
METAL AND MINERAL 
MARKETS . 

•Canadian C l a s s i 
f i c a t i o n , i 

See Note P a g o I E . < 
Length of 
F i b r e i n 
inche s . 

P r i c e s 
$ per 
Ton. 

Qrude No. I 
prude No. I I 
S p i n n i n g F i b r e 
S h i n g l e Stock. 
Papo r S t ock, e t c . 
Ce m e n t , P l a s t o r S t . 
F l o a t s , F i l l e r s . 

Crude No. I 
Crude Ho. II 
M i l l S t o ck #1 
M i l l S t o c k #2 
\ M l 1.1 S t o c k #3 
A s b o s t i c 

P l u s g/4 
5/16 to 3/4 
P l u s 5 / l 6 
1/3 2 to s / l 6 
Minus l/32 
Minus l/? n c§ 
Powdered f i b r e 

$4 00 
$2 00 

$80 - 125 
. $50 - 5 5 
.$2 7 - 3 5 
$15 - 2 0 
$10 - 15 

11 p r i c e s fyo.bT Quqbec"""minesr -Pr« 28, 1952. M e t a l & M i n e r a l Mkt 
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S ome ma n u f a c t u r e r s use the s c r e e n c l a s s i f i c a t i o n of 
as b e s t o s f i b r e - In t h i s method one pound of f i b r e i s p l a c e d 
i n the top s c r e e n of throe and v i b r a t e d 600 times i n the 
space of two mi n u t e s , a f t e r which time tho amount of f i b r e 
c o n t a i n e d on each of the three s c r e e n s and tho b o 11om pan i s 
wo ighed i n ounce s. Should £ ounce s of f i b r e be r e t a i n e d on 
s c r e e n K 0• 1 (2-me sh #11 w i r e ) , 8 ounce s be r e t a i n e d on s c r e e n 
No. £ (4-mo sh #17 w i r e ), 4 ounce s be r e t a i n e d on s c r e e n No. 3 
(10-mesh #18 w i r e ) , and only £ ounces shake through to tho 
bottom pan, the f i b r e would be c l a s s e d as l o n g s p i n n i n g f i b r e 
and n u m e r i c a l l y r e f e r r e d to as £-3-4-2 f i b r e . The screens are 
24 x 14 x 4 i n c h e s i n s i z e and v i b r a t i o n i s produced by a l 4 
i n c h throw e c c e n t r i c cam. 

Sc r e e n c l a s s i f i c a t i o n grades as g i v e n by B, Marcusu may 
be taken as r e p r e s e n t a t i v e and are as f o i l o w s : -

CLASSIFICATION. SCREENINGS IN OUNCES 

Scre e n #1 #2 #3 Pan 
Long s p i n n i n g f i b r e 2 - 8 - 4 2 
Medium s p i n n i n g f i b r e 0 - 8 - 6 - ,2 
Pip e C o v e r i n g f i b r e 0 - 5 - 8 - 13 
S h i n g l e s t o c k f i b r e . 0 - i j - 94* 5 
Paper and J l i l l b o a r d 
s t o c k , 0 - 0 -10 - 6 

Cement s t o c k f i b r e . 0 - 0 - 5 - 1 1 

3£a£Mts. 

No a s b e s t o s f i b r e has been produced c o m m e r c i a l l y i n 
B r i t i s h C d u m b i a , the market be i n g suppl i e d by shipments 
from Quebec and i m p o r t a t i o n s from the U n i t e d S t a t e s , England 
and I t a l y . The imports I n t o Canada f o r 1929 and 1930 and 
the imp or t s i n t o B r i t i s h C olumb i a f o r the year end i n g March 
3 1 s t , 1931, are shown i n the f o l l o w i n g t a b l e , k i n d l y p r e 
pared by the Depar tmen t of N a t i o n a l Revenue, Ot tawa. 

XiBPor te d_ArJ;j.c l_e^_ 0 anad ia.n_Tp t a l s _ . B *C . T o t a l 
19 2 9 19 30 1930-51  

As b e s t o s brake l i n i n g - &193,824 $26,126 
A s b e s t o s p a c k i n g s $116,207 § •82,111 $ 7,956 
A s b e s t o s n.o.p. #897,229 $597,915 #47,413 

TOTALS? . " 1FIT0l5T436 ~38 75"7850"" Q e i T j i i " " 
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A.bout 8 5% of tho imports i n t o Canada are from tho U n i t e d 
Stato s, the remainder coming from England and o tho r c o u n t r i e s 
i n tho B r i t i s h Empire. The reason f o r th i s i s t h a t u n t i l a 
few years ago only a s m a l l amount of the C a n a d i a n asbostos 
p r o d u c t i o n was p r e p a r e d and manufactured i n Canada. 

The l i s t of uses g i v e n w i l l i n d i c a t e to the r e a d e r whe ro
th o l o c a l - markets f o r a s b e s t o s m i n e r a l s are to be found. Most 
of the a s b e s t o s br ough t i n t o the P r o v i n c e i s i n the manu
f a c t u r e d form f o r use a brake l i n i n g s and c l u t c h f a c i n g s . The 
•paint companies of Vaneouvor and V i c t o r i a use about 150 tons 
of a s b e s t i n e per year f o r which they pay $32 to $40 per ton 
d e l i v e r e d . A s b e s t i n e i s f i n e l y p u l v e r i z e d f i b r e , v e r y white 
and u s u a l l y screened through 32 5 mesh screens f o r marke t i n g 
purposes. I n the r o o f i n g i n d u s t r y of the P r o v i n c e there i s a 
demand f o r s e v e r a l thous and t on s of r o of i n g and pape r q u a l i ty 
f i b r e per annum, i f i t c o u l d be o b t a i n e d f o r $45 to $55 per 
ton. F i b r e f o r t h i s purpose can be s h o r t but i t must have 
f i n e n e s s , s t r e n g t h , f l e x i b i l i t y and p u l p a b i l i t y ( t h a t i s , i t 
mus t fo rm a p u l p i n s t e a d of a powder when beaten i n the p u l p 
v a t s ) • 

TarJL f f s_ * 

C anadian Asbestos i n any form other than crude f i b r e and 
a l l manu f ac t u r o s t h e r e of i s s u b j e c t to a 2 5/; 

g e n e r a l t a r i f f or a 15 % B r i t i s h p r e f e r e n c e t a r i f f . 

Bri.t_i.s_h There arc no d u t i e s * 

U n i t e d S t a t e s Asbc s t o s unmanufactured, f i b r e s , s t u c c o and 
sand c o n t a i n ! n g not more than 15$ f o r e i g n 

m a tter i s a d m i t t e d f r e e , but manufactures of y a r n and woven-
f a b r i c s c omposed w h o l l y or c h i e f l y of a s b e s t o s are sub joe t 
to a &Qfo ad v a l o r e m d u t y , and a l l o t h e r manufactures of 
a s b e s t o s are s u b j e c t to a 2 5$ ad v a l o r e m d u t y . 

BHITISE COLUMBIA DEPOSITS OF ASBESTOS. MPTERAJ.S„ 

Many samples of a s b e s t i f o r m m i n e r a l s from w i d e l y s c a t t e r e d 
p a r t s of the P r o v i n c e havp been r e c e i v e d i n the p a s t by the 
Bureau of Mines f o r i d e n t i f i c a t i o n , but i n most i n s t a n c e s the 
sample s have been of the amphib ole v a r i e t i e s of f i b r e w i t h 
n e g l i g i b l e v a l u e . One o c c u r r e n c e of c h r y s o t i l e i s found a t 
Sidmouth i n the R e v e l s t o k e M i n i n g D i v i s i o n , and f a i r samples of 
c r o s s - f i b r e were r e c e i v e d l a t e i n 1931 from the Kamloops a r e a 
and to the s outh of t h a t c i t y . Other a r e a s from which f i b r ous 
samples have been r e c e i v e d i n c l u d e , Vanderhoof, Tulameen, L y t t o n , 

http://Bri.t_i.s_h
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Hope and H a r r i s o n Lake, Those o c c u r r e n c e s arc mentioned 
b r i e f l y i n the f o l i o w i n g n o t e s : 

A3BESTOS GROUP The A s b e s t o s group of e i g h t c l a i m s , h e l d on 
l o c a t i o n by J . T. L a u t h o r s and a s s o c i a t e s of 

Hove 1s toko , i s s i tua ted 3 m i l e s nor theas t of S idmouth, a s m a l l 
s t a t i o n on the Rove 1stoko-Arrowhead branch of the Canadian 
P a c i f i c R a i l w a y i n the R u v e l s t o k e M i n i n g D i v i s i o n of the 
•Eastern M i n e r a l Survey D i s t r i c t . The main showings are l o c a t e d 
on the steep b l u f f s o v e r l o o k i n g the Columbia r i v e r from an 
[•elevation of 4,2 00 f e e t above s u a - l e v e l . The n e a r e s t p o i n t of 
the1' r a i Iwaj i s two m i l e s due we s t and 2:f,8 00 f e e t below the 
•oroporty snowings • A s t e e p , rough, narrow t r a i l c o nnects the 
camp and S idmouth. 

The c h r y s o t i l e i n a s s o c i a t i o n w i t h t a l c o s o mate r i a l , 
o ccurs i n s e r p e n t i n e , an a l t e r e d p o r t i o n of a l a r g e i n t r u d e d 
dyke of b a s i c i gne ous rock wh i ch c u t s through the quar t z i to s 
and c r y s t a l l i n e l i m e s t o n e c o u n t r y r o c k s of the a r e a . The 
s e r p e n t i n e b e l t i s from 800 to 1,000 f e e t wide, the b o l t 
s t r i k i n g nor th and s ou th and p a r a l l e l i n g the C olumb i a r i v e r . 
Both c r o s s - f i b r e and s l i p - f i b r e aru found i n the s e r p e n t i n e , 
the s l i p - f i b r e b e i n g from 3 to 10 i n c h e s i n l e n g t h and tho 
c r o s s - f i b r e u s u a l l y from l / 8 to 3/8 i n c h e s l o n g . C r o s s - f i b r e 
up to l / 2 i n c h i n l e n g t h i s o c c a s i o n a l l y found• 

An e x a m i n a t i o n of the three l a r g e opencuts which con
s t i t u t e tho major p o r t i o n of the development work, t o - d a t o , 
i n d i c a t e s p o s s i b i l i t i e s f o r a l a r g e tonnage of f i b r e c o n t a i n i n g 
s e r p e n t i n e - No measurements to show tho f i b r e c o n t e n t c o u l d 
be made w i t h any degree of a c c u r a c y , but a v i s u a l e x a m i n a t i o n 
of the f i b r e r o c k would suggest from 1$ to 2$ f i b r e c o n t e n t , 
w i t h s e l e c t e d s e c t i o n s c o n t a i - n i n g as much as 4$ and more f i b r e . 
The f i b r e i s somewhat h a r s h to the t o u c h , s h o r t i n l e n g t h , of 
medium s i 1 k i n o s s and low t e n s i l e s t r e n g t h . vifhone2amined 
m i c r o s c o p i c a l l y tho i n d i v i d u a l threads of f i b r e are v e r y much 
c o a r s e r and a p p a r e n t l y more b r i t t l e than the Quebec c h r y s o t i l e 
used f o r comparative purposes . The Sidmouth f i b r e s are needle -
l i k e r a t h e r than t h r e a d - l i k e i n form and i n d i v i d u a l l y much 
l a r g e r i n diameter than the E a s t e r n f i b r e . 

In 1S23 the Lardoau Mines E x p l o r a t i o n S y n d i c a t e , L t d . 
of Vancouver, under tho d i r e c t i o n of !£. Humphreys, took an 
o p t i o n on tho p r o p e r t y and shipped 300 pounds of f i b r e r o c k to 
the Ore D r e s s i n g and M e t a l l u r g i c a l L a b o r a t o r i e s of the. 
Department of Mines a t Ottawa f o r t e s t i n g p u r p o s e s . S a l i e n t 
p o i n t s from the r e p o r t by the Mines Branch show t h a t when a 
p i e c e of s o f t white f i b r e from the shipment was h e a t e d to 
1000°C. i t l o s t 35.8$ of i t s w e i g h t , t u r n e d p i n k i n c o l o r and 
became v o r j b r i t t l e . Tho l o n g e s t f i b r e s ( p l u s 2 to 4 mesh) 
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wore found to bo woody i n t e x t u r e , of low t e n s i l e s t r o n g t h and 
u n s u i ted f o r s p i n n i n g , sh i n g l e or pape r-making s t o c k . The 
only p o s s i b l e m a r k e t a b l e s t o c k which c o u l d be made from tho 
sample would be cement s t o c k g r a d i n g 0-0-5-11, and asbe 8 t i c 
sand f o r p l a s t e r work. 

The low q u a l i t y f i b r e p r o d u c t s such as j u s t mentioned are 
never mined a l o n e , b e i n g always o b t a i n e d as a by-product from 
rock c o n t a i n i n g the bet t o r l e n g t h f i b r e s . F u r t h e r p r o s p e c t i n g 
at tho p r o p e r t y w i t h a view to f i n d i n g b e t t e r q u a l i t y f i b r e 
a r e a s s h o u l d bo done, but u n t i l such areas are found l i t t l e i n 
the way of commercial e x p l o i t a t i o n c o u l d be attempted i n view 
of tne s m a l l l o c a l markets f o r low-grade f i b r e m a t e r i a l s . 

INDUSTRIAL GROUP T h i s group of three c l a i m s , h e l d on l o c a t i o n 
by G. Bower and K. K a m i n i s h i of Vancouver, 

i s s i t u a t e d on the west s i d e of Jones c r e e k , a n o r t h e r l y 
f l o w i n g stream which e n t e r s the E r a s e r r i v e r about 15 m i l e s 
bolow Hope. Tho d e p o s i t of f i b r o u s m i n e r a l i s e a s i l y r e a c h e d 
by h a l f a m i l e of t r a i l from the Vaneouver-Hope highway and i s 
i n the New Westminster M i n i n g D i v i s i o n of the Western M i n e r a l 
Survey D i s t r i c t . I t i s about one m i l e from the main l i n e of 
the Canadian N a t i o n a l R a i l w a y . 

The f i b r e , more a c c u r a t e l y an a c t i n o l i t e , i s found i n a 
s e r i e s of n o r t h e r l y and w e s t e r l y s t r i k i n g f r a c t u r e s i n an area 
of a l t e r e d b a s i c d i o r i t i c r o c k s . P r o s p e c t i n g and s m a l l 
development s t r i p p i n g o p e r a t i o n s have uncovered s e v e r a l wide 
s l i p s of f i b r e a l o n g the bank of the c r e e k . The exposed ar e a 
i s 150 to 200 f e e t l o n g . S e v e r a l s ample s were taken f o r t e s t i n g 
and a n a l y s i s , the average grade of s e l e c t e d f i b r e c o n t a i n i n g ! 

S i l i c a , 5 5.2$ Lime, 13.2$ 
I r o n Oxide, 5.6$ M agnesia, 18.9$ 
Alumina 3.2$ Water, 2.9 

l k a l i e s by d i f f e r e n c e 2.9 p 

T h i s a n a l y s i s c l o s e l y approxima tes t h a t of a c t i n o l i t e , 
though c o n t a i n i n g l e s s i r o n and some al u m i n a . Examined m i c r o 
s c o p i c a l l y , the f i b r e s when powdered tend to m a i n t a i n t h e i r 
l e n t i c u l a r shape but are c o a r s e and b r i t t l e , and wi th ou t tho 
s i I k y appearance so d e s i r a b l e . P r a c t i c a l t e s t s showed the 
f i b r e to be w i t h o u t t e n s i l e s t r o n g t h , b r i t t l e and u n s u i t e d f o r 
any use except f o r m i n e r a l f i l l e r i n rubber goods, moulded and 
p r e s s e d a r t i c l e s where s y n t h e t i c r e s i n s can be used f o r b i n d i n g 
the m i n e r a l p a r t i c l e s t o g e t h e r . On account of i t s b r i t t l e n o ss 
i t c o u l d not be used f o r paper or r o o f i n g s t o c k . 
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MISCELLANEOUS Samples of t r e m o l i t e (amphibole) from a d e p o s i t 
nnjTURRENCES . 18 m i l e s s on th of Vando rh o o f i n the Oraino ca 

M i n i n g D i v i s i o n of tho H or th -Eas te r n M i n e r a l 
Survey D i s t r i c t were examined but were of no economic v a l u e , 
the f i b r e s b e i n g e a s i l y powdered, v e r y b r i t t l e and d i r t y . The 
t r e m o l i t e was found by an I n d i a n on the upper s l o p e of S i n k u t 
mountain and s u b m i t t e d by G. Ogston of Vanderhoof. 

In tho C e n t r a l M i n e r a l Survey D i s t r i c t two d e p o s i t s of 
f i b r e have been found, one b e i n g s i t u a t e d south of Kamloops 
and the other at tne head of Quoiock c r e e k , s e v e r a l m i l e s west 
of Kanaka, a s m a l l s t a t i o n of the C a n a d i a n P a c i f i c R a i l w a y near 
L y t t o n . The d e p o s i t south of Kamloops was not examined as the 
d i s c o v e r y was made l a t e i n the f a l l of 1931, but f a i r q u a l i t y 
s l i p - f i b r e specimens have been taken from the p r o p e r t y . I t i s 
owned by J.C. Couture and a s s o c i a t e s of Kamloops. The p r o p e r t y 
west of Kanaka i s i n the A s h c r o f t M i n i n g D i v i s i o n and can bo 
reached by t r a i l from t h a t p o i n t . The c r o s s and s l i p - f i b r e 
occurs i n a s e r p e n t i n e b o l t of r o c k s t r a v e r s i n g the a r e a , but 
u n f o r t u n a t e l y , s e l e e ted s ample s f r om the p r o p e r t y c r u s h r e a d i l y 
to a powder and l a c k t e n s i l e s t r e n g t h and s p i n n a b i l i t y . As 
the a r e a i s at a h i g h e l e v a t i o n (6,000 f e e t and h i g h e r ) and 
d i f f i c u l t of a c c e s s , the known f a c t o r s are u n f a v o r a b l e f o r tho 
p r o p e r t y . 

Samples of a s b e s t o s f i b r e have been found by p r o s p e c t o r s 
at s e v e r a l l o c a l i t i e s i n the Tulamoen -country i n the o l i v i n e 
r ocks. T h i s area i s i n the S imilkameen D i v i s i o n of the S outhern 
M i n e r a l Survey D i s t r i c t . The asbostos so f a r d i s c o v e r e d has 
been s h o r t , u s u a l l y i n v e i n s l e s s than i i n c h wide, and w h i l e 
not of value i n themsolves, the d i s c o v e r i e s and the r o c k s of 
tho d i s t r i c t i n d i c a t e an e x c e l l e n t a r e a f o r p r o s p e c t i n g . 

An o c c u r r e n c e of a s b e s t o s of s c i e n t i f i c i n t e r e s t o n l y , i s 
r e c o r d e d i n L. R e i n e c k e 1 s "Ore D e p o s i t s of the B e a v e r d e l l Mar 
A r e a " on pages 79 and 143. T h i s p u b l i c a t i o n i s Memoir No. 7 
of the G e o l o g i c a l Survey of Canada, Ottawa. 

a s b e s t o s f i b r e d i s c o v e r i e s we re made i n 1931 i n the 
H a r r i s o n L&ke s e c t i o n of the New Westminster M i n i n g D i v i s i o n . 
The d e p o s i t owned by E. J . LeveeOn of V a n c o u v e r , i s s i t u a t e d o 
the n o r t h s i d e of the s o u t h e r n t r i b u t a r y of 15-Mi 1 e c r e e k an-d 
Is" m i l e s e a s t of the l a k e shore. Two exposures were examined 
the f i r s t % t the c r e e k camp c ons i s t i n g of a one-f o o t wid th of 
t r e m o l i t e developed a l o n g f r a c t u r i n g i n the a l t e r e d f©rro-
magne s ium r o c k s ; the second, at a c o n s i d e r a b l y h i g h e r o l e v a t i 
and to thw n o r t h c o n s i s t i n g of f o u r to s i x i n c h e s of t r e m o l i t e 
of poor q u a l i t y . The t r e m o l i t e i s l i g h t to d a r k green i n 
c o l o r , p o r t i o n s of i t b e i n g h i g h l y f i b r o u s , the i n d i v i d u a l 
f i b r e s b e i n g c o a r s e , b r i t t l e and w i t h o u t much t e n s i l e s t r o n g t h . 
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3. no poor q u a l i ty of the f i b r e , the l i m i t e d cjuan t i ty i n d i c a t e d , -
and the u n f a v o r a b l e p r o s p e c t i n g c o n d i t i o n s are not e n c o u r a g i n g 
f ac t o r s . 

S ample s of a s b e s t o s m i n e r a l s we re subm i t t e d by R. Fadden 
of McLood Lake, B. C , but no i n f o r m a t i o n as to tho source of 
the sample s i s a v a i l a b l e . 

COiIGLUSiOlS 

The a v a i l a b l e d a t a on the a s b e s t o s d e p o s i t s of the 
P r o v i n c e are not e nc o u r a g i n g f o r the developmcnt of th i s branch 
of n o n - m e t a l l i c m i n e r a l s ? the f i b r e i n g e n e r a l b e i n g u n s u i t e d 
to any but the lo w e s t grade p r o d u c t s . There i s a c o n v e n i e n t 
and ample r e s e r v e of cement and p l a s t e r s t o c k f i b r e a t Sidmouth 
but almost a n e g l i g i b l e demand f o r t h i s mate r i a l w i t h i n and 
a d j a c e n t to the P r o v i n c e . There i s a demand f o r s e v e r a l 
thousand tons per year of the b e t t e r q u a l i t y f i b r e s which would 
be s u i t a b l e f o r r o o f i n g and paper m a n u f a c t u r e s . The r e l a t i v e l y 
s m a l l demand f o r a s b e s t i n e as used i n the p a i n t indus t r y would 
not p e r m i t the economic w o r k i n g of the Hope d e p o s i t s of 
g r e y i s h white ac t i 2 1 0 l i t e . I t i s p o s s i b l e t h a t some of the un
i n v e s t i g a t e d s ource s of as be s t i f orm m i n e r a l f i b r e may have 
s u f f i c i e n t m e r i t to overcome d i f f i c u l t t r a n s p o r t a t i o n problems• 

The simple t e s t s g i v e n i n the f i r s t p a r t of t h i s s h o r t 
paper w i l l i n d i c a t e to those i n t e r e s t e d the economic p o s s i 
b i l i t i e s of any new d i s c o v e r i e s . I t s h o u l d always be r 0 -
membe rod t h a t to be of i n t e r e s t the f i b r e s h o u l d bo f l e x i b l e , 
f i n e , s i l k y and s t r o n g . 
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NOTE:. 
S i n c e t h i s r e p o r t was w r i t t e n a new 0 l a s s i f i -

c a t i o n of Canadian.Asbestos has be en adopted by the 
Quo bee producers of a s b e s t o s f i b r e and f o r a c omplete 
d i s c u s s i o n of t h i s now accept e d s t a n d a r d c l a s s i f i 
c a t i o n the r e a d e r i s r e f e r r e d to an a r t i c l e by A. 0. 
Dufrosne and E. L a r o c h e l l e i n the A p r i l 1932 i s s u e of 
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