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SOME UNDEVELOPED CLAY DEPOSITS OF BRITISH COLUMBIA 

By 

A.M. Richmond; Non-Me t a l 1 i cs E n g i n e e r , 

V i c t o r i a , B. C. 

INTRODUCTION 

T h i s r e p o r t , the f o u r t h of a s e r i e s on the n o n - m e t a l l i c 
m i n e r a l s to be i s s u e d by the Department of Mines, has as i t s 
o b j e c t the p r e s e n t a t i o n of i n f o r m a t i o n p e r t i n e n t t o the c l a y -
wo r k i n g i n d u s t r y of B r i t i s h Columbia w i t h s p e c i a l r e p o r t s on 
s e v e r a l of the undeveloped and b e t t e r q u a l i t y d e p o s i t s of c l a y s 
whi ch are found i n w i d e l y s c a t t e r e d s e c t i o n s of the P r o v i n c e . 

I t i s m a n l f e s t l y i m p o s s i b l e i n a sh o r t r e p o r t to g i v e a 
d e s c r i p t i o n of a l l the c l a y d e p o s i t s and c l a y - w o r k i ng p l a n t s 
of the P r o v i n c e , nor i s i t n e c e s s a r y as many of them have been 
we 11 d e s c r i b e d i n v a r i o u s p u b l i s h e d a v a i l a b l e r e p o r t s , but i t 
Is f e l t t h a t a t a b u l a t e d r e c o r d of t h i s phase of the i n d u s t r y 
i s d e s i r a b l e , i n order t o g i v e some i d e a of the f a i r l y e x t e n s i v e 
common c l a y - w o r k i n g b u s i n e s s now e x i s t e n t i n B r i t i s h C o l u m b i a . 
For d e t a i l e d d e s c r i p t i o n s of the many a c t i v e and abandoned c l a y 
p l a n t s i n tne P r o v i n c e the r e a d e r i s r e f e r r e d to the many 
e x c e l l e n t r e p o r t s l i s t e d i n the s h o r t s e l e c t e d b i b l i ography 
accompanying t h i s r e p o r t . Many undeveloped common»clay d e p o s i t s 
s u i t a b l e f o r the manufacture of common red b r i c k are to be 
found i n p r a c t i c a l l y a l l p a r t s of the c ount r y and summari zed 
i n f o r m a t i o n c o n c e r n i n g them i s to be found h e r e i n i n t a b u l a t e d 
f orm. 

The w r i t e r g r a t e f u l l y acknowledges the v a r i o u s g e n e r a l 
t r e a t i s e s on c l a y s which have p r o v i d e d most of the i n f o r m a t i o n 
f o r the s e c t i o n of t h i s r e p o r t on the g e n e r a l s u b j e c t of c l a y s , 
t h e i r c o m p o s i t i o n , o c c u r r e n c e and p r o p e r t i e s , c l a s s i f i c a t i o n , 
e t c . , and i n p a r t i c u l a r the r e p o r t of P a u l M. T y l e r of the U n i t e d 
S t a t e s Bureau of M i n e s , e n t i t l e d " C l a y " p u b l i s h e d i n 1929 as 
I n f o r m a t i o n C i r c u l a r 6155 by the U n i t e d S t a t e s Department of 
Commerce, from which much i n f o r m a t i o n has been taken v e r b a t i m . 
The as s i s t a n c e and h e a r t y c o - o p e r a t i on of the Department of Mines 
at Ottawa i n making the n e c e s s a r y p h y s i c a l t e s t s on many c l a y 
samples i n the Ceramics L a b o r a t o r i e s under the d i r e c t i o n of 
Howe l i s F r e c h e t t e , were of i n e s t i m a b l e v a l u e . 
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GENERAL NOSES ON CLAYS 

A few b r i e f notes on the g e n e r a l s u b j e c t of c l a y are i n 
cluded f o r the i nformat i o n of those who may not have ac c e s s to 
the r e p o r t s l i s t e d i n the b i b l i o g r a p h y but who may be i n t e r e s t e d 
i n b e t t e r u n d e r s t a n d i n g the v a l u a t i o n of c l a y s and c l a y d e p o s i t s 
from an economic v i e w p o i n t . 

C l a y i s the name a p p l i e d to those n a t u r a l l y o c c u r r i n g 
e a r t h y m a t e r i a l s which beeome p l a s t i c when w e t t e d . No two c l a y s 
are e x a c t l y a l i k e but p r a c t i c a l l y a l l of the u s e f u l ones e x h i b i t 
somewhat s i m i l a r p h y s i c a l c h a r a c t e r i s t i c s i n t h a t they can be 
moulded when wet and p l a s t i c . The moulded mas s, i n d r y i n g , w i l l 
r e t a i n i t s shape and upon f i r i n g ( o r burning) change i n t o a ha r d 
r o c k - l i k e s u b s t a n c e . 

Co mjf̂ o s i , jii_o n__ and_ 0 r i,gi_ n^. 

C l a y s are a l l of secondary o r i g i n , r e s u l t i n g p r i n c i p a l l y 
from the e r o s i o n of s h a l e s , impure l i m e s t o n e s , and ig n e o u s r o c k s 
c o n t a i n i n g f e l d s p a r . I f the c l a y i s found o v e r l y i n g i t s p a r e n t 
r o c k , i t i s known as a " R e s i d u a l c l a y " , but i f t r a n s p o r t e d by 
g l a c i e r s , water or wi nd, i t i s known r e s p e c t i v e l y as g l a c i a l c l a y , 
s e dimentary c l a y and l o e s s . A f t e r d e p o s i t i o n the beds of c l a y 
may be f o l d e d , t i l t e d and f a u l t e d by movements of the under l y i n g 
r o c k s , and e r o s i o n may have removed and r e d e p o s i t e d c l a y s e l s e 
where l e a v i n g the d e p o s i t p h y s i c a l l y much d i f f e r e n t than i t 
o r i g i n a l l y was. 

As would n a t u r a l l y be e x p e c t e d , c l a y s c o n s i s t of a number 
of d i f f e r e n t m i n e r a l s , among the commonest of which are k a o l i n i t e , 
quart z, f e l d s p a r , i r o n o x i d e s , m i c a , b a u x i t e , l i m e s t o n e and 
manganese o x i d e s . The exact c o m p o s i t i o n of any c l a y w i l l depend 
on the paren t r o c k , or r o c k s , and the e x t e n t to which d i s i n t e g 
r a t i o n and secondary a l t e r a t i o n has changed the c o n s t i t u e n t 
m i n e r a l s . While the c h e m i c a l c o m p o s i t i o n of any c l a y may i ndi ca t e 
to an expert some of i t s q u a l i t i e s , the best i n f o r m a t i o n about 
the p r o p e r t i e s of a c l a y i s d e t e r m i n e d by c a r e f u l l y conducted 
l a b o r a t o r y p h y s i c a l t e s t s and f i r i n g s , or by l a r g e s i z e s e m i-
commercial t e s t s conducted i n an e x i s t i n g c l a y - w o r k i n g p l a n t 
under a c t u a l o p e r a t i n g c o n d i t i o n s -

C o n c l u s i v e t e s t i n g i f p r o p e r l y d o n e i n v o l v e s the e x p e n d i t u r e 
of c o n s i d e r a b l e time and money and t h i s i s gene r a l l y not re qui r e d 
nor j u s t i f i e d u n t i l data r e s p e c t i n g the s i z e , u n i f o r m i t y and 
p o s s i b l e u s e f u l n e s s of the c l a y d e p o s i t has been a p p r o x i m a t e l y 
a s c e r t a i n e d i n the f i e l d . ̂ ^^we v e~r^ '.-MC h can be l e a r n e d about the 
p r o p e r t i e s of any 
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but i t sh o u l d be d e f i n i t e l y u n d e r s t o o d t h a t c l a y s which appear 
to be of p o s s i b l e economic v a l u e on p r e l i m i n a r y t e s t i n g must, 
i f o t h e r g o v e r n i n g f a c t o r s such as l o c a t i o n and markets are 
f a v o u r a b l e , be g i v e n e i t h e r a thorough l a b o r a t o r y t e s t i n g , both 
c h e m i c a l and p h y s i c a l , or a commercial t e s t r u n I n some a l r e a d y 
e x i s t i n g c l a y p l a n t , p r e f e r a b l y b o t h . 

P r o ^ e x i i g ^ j . 

The p r o p e r t i e s of c l a y s which i n f l u e n c e t h e i r v a l u e i n c l u d e 
c o l o u r before and a f t e r f i r i n g ; s t r u c t u r e and f i n e n e s s of g r a i n ; 
v i s i b l e o b j e c t i o n a b l e i m p u r i t i e s , i n c l u d i n g concreti'ons and 
nodules of i r o n , manganese, p y r i t e or l i m e ; v a r i o u s working 
p r o p e r t i e s such as the ease w i t h which the c l a y can be ground, 
i t s p l a s t i c i t y , i t s tendency t o l a m i n a t e , or moulding and d i e -
f o r m i n g d i f f i c u l t i e s . The d r y i n g p r o p e r t i e s a f t e r moulding are 
a l s o i m p o r t a n t , and the ease and r a p i d i t y w i t h v/hich the c l a y 
a r t i c l e s a i r d r y , t h e i r s h r i n k a g e , tendency to c r a c k , warp or 
scum should be determined. B u r n i n g p r o p e r t i e s such as the ease 
w i t h which o x i d a t i o n t a k e s p l a c e and i n the f i n i s h e d p r o d u c t s , 
p o r o s i t y , h a r d n e s s , s h r i n k a g e and b e h a v i o r on o v e r f i r i n g must 
a l s o be d e t e r m i n e d . In the case of f i r e c l a y s , the f u s i o n p o i n t 
i s r e q u i r e d t o g e t h e r w i t h l o a d i n g t e s t s at h i g h t e m p e r a t u r e s . 

Some of these p r o p e r t i e s a r e d i f f i c u l t to d e s c r i b e except 
i n g e n e r a l terms. P l a s t i c i t y f o r example depends on p r o d u c i n g a 
m i x t u r e w i t h w a t e r , h a v i n g the p r o p e r working temper and i s 
u s u a l l y s a i d to be e x c e l l e n t , f a i r or poor a c c o r d i n g to the 
judgment of the t e s t e r . A p r o p e r l y tempered c l a y w i l l take any 
r e q u i r e d shape w i t h r e a s o n a b l e p r e s s u r e , w i l l not slump due to 
i t s own weight and not be so s t i c k y t h a t i t w i l l adhere to the 
hands or me t a l p a r t s of the c l a y machinery. P l a s t i c i t y may be 
determined i n the f i e l d by m o i s t e n i n g the c l a y and working i t 
w i t h the f i n g e r s to determine i f i t can be moulded i n t o a 
d e f i n i t e shape which i s r e t a i n e d w i t h o u t d e f o r m a t i o n or c r a c k i n g 
when the c l a y i s d r i e d . 

S l a k i n g , v/hich i n d i c a t e s the ease w i t h whioh c l a y can be 
tempered, may be determined by d r o p p i n g a lump of dry c l a y i n t o 
water and n o t i n g the l e n g t h of time r e q u i r e d f o r i t to s l a k e or 
crumble. C l a y s which s l a k e i n a few min u t e s are e a s i l y tempered 
and can be r e n d e r e d p l a s t i c w i t h o u t f i n e g r i n d i n g . 

"Shrinkage i n d r y i n g i s u n d e s i r a b l e because i t tends to make 
the p r oduct warp and c r a c k . I t may be reduced v e r y o f t e n by 
m i x i n g the c l a y w i t h sand or o t h e r c l a y s , and i n the case of 
f i r e c l a y s i t i s customary t o i n t r o d u c e grog ( c a l c i n e d c l a y or 
ground b r i c k ) . B a l l c l a y s o r d i n a r i l y are mixed w i t h ground f l i n t 
to reduce t h e i r s h r i n k a g e . Por p r e l i m i n a r y t e s t purposes a rough 
b r i c k can be moulded, t h e d r i e d b r i c k g i v i n g a f a i r i d e a as to 
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the s h r i n k a g e percentage and the deforming c h a r a c t e r i s t i c s . 
I f the b r i c k c r a c k s , crumbles or warps out of shape the v a l u e 
of the c l a y i s v e r y d o u b t f u l and j u s t to be sure of the r e s u l t 
a f u r t h e r b r i c k s h o u l d be made by t h o r o u g h l y g r i n d i n g and 
c a r e f u l l y t empering the c l a y a f t e r which the b r i c k i s d r i e d 
s l o w l y . 

The f i r e d c o l o u r i s o f t e n c o n s i d e r e d the most i m p o r t a n t 
s i n g l e p r o p e r t y of c l a y s , Red c l a y s u s u a l l y burn r e d , but o f t e n 
b l u e , grey and even l i g h t - c o l o u r e d c l a y s wi11 burn r e d or to 
v a r i o u s shades of b u f f and brown, depending l a r g e l y on the i r o n 
p r e s e n t as o s i d e s * U n l e s s c l a y s are f a i r l y pure they are l i k e l y 
to be g r e y , cream, or s l i g h t l y c o l o u r e d when wet, even though to 
the u n t r a i n e d eye they may l o o k p e r f e c t l y w h i t e when dry« For 
f i e l d purposes a s m a l l p i e c e of c l a y may be r o a s t e d i n a b l a c k 
smith f o r g e w i t h f r e e a c c e s s of a i r (never i n a smoky flame) 
and then c o o l e d * I f the c l a y t u r n s r e d cr brown t h e r e i s 
p r o b a b l y a h i g h p e r c e n t a g e of i r o n o x i d e p r e s e n t (more than 4$)? 
T h i s t e s t i s o f t e n i n c o n c l u s i v e because many c l a y s re qui re. to 
be f i r e d to a h i g h temperature be f o r e develop!ng t h e i r f i n a l 
c o l o u r s. 

G r i t and g e n e r a l l y the f i n e n e s s of a c l a y may be t e s t e d 
a g a i n s t the t e e t h , or by s e p a r a t i o n as w i t h r e p e a t e d washing and 
d e c a n t a t i o n i n a g l a s s or beake r <> S o l u b l e s a l t s may o f t e n be 
d e t e c t e d by the p r e s e n c e of an e f f l o r e s c e n c e c o v e r i n g p r o t e c t e d 
s e c t i o n s of the c l a y beds<> B i t t e r s a l t s l i k e alum and magne s i urn 
s u l p h a t e are r e a d i l y r e c ognized by t a s t i n g a Such s o l u b l e s a l t s are 
o b j e c t i o n a b l e because they cause white wash c o a t i n g s or scum on 
the f i n i s h e d ware* 

High lime content w i l l r u i n a c l a y and may be determined by 
the a d d i t i o n of a few drops of s t r o n g h y d r o - c h l o r i c a c i d to the 
sample. I f li m e or d o l o m i t e are pr e sent the a c i d wi11 cau se 
e f f e r v e s c e n c e i n the c l a y sample c • • 

The f u s i b i l i t y of c l a y s i s measured p r i n c i p a l l y by com¬
p a r a t i v e methods, n o t i n g the f u s i n g p o i n t of the c l a y sample i n 
d i r e c t compari son w i t h s p e c i a l l y p r e p a r e d t e s t c l a y cones -
c a l l e d Seger cones a f t e r t h e i r i n v e n t o r ' s name - p l a c e d i n the 
k i I n wi t h the ware and whi ch fuse at known t emperature s. The 
cones which a r e made of c l a y m i x t u r e s w i t h v a r i o u s f l u x e s are so 
graded t h a t they r e p r e s e n t a s e r i e s of f u s i o n p o i n t s each a few 
degrees h i g h e r than the one next below i t . R e p r e s e n t a t i v e Seger 
cones and t h e i r m e l t i n g p o i n t s are shown i n Table I w h i l e Table 
I I g i v e s the temperatures at whi ch some of the c emmon c l a y war e s 
are f i r e d (burned)* 



TABLE I . REPRESENTATIVE SOFTENING POINTS OF SEGER CONES 
Heat r a i s e d 20°G and 160°C per hour. 

02 £ 585°C 605°C Gone 5 1180°C 1205°C 

019 630°<3 660°C 7 1210°C 1250°C 
016 735°C 795°C 10 1260°C 1305°C 
013 825°C 860°C 15 1410°C 1435°C 

010 89 0°C 895°C 20 1520°C 1530°C 
07 975°C 990°C 26 1595°C 

05 1030°C 1040°C 26 1615°C 
03 1080°C 1115°C 30 1650°C 
02 1095°C 1125°C 32 1700°C 
01 ll"lO°Q 1145°C 34 1760°C 
1 1125°C 1160°C 36 1810°C 

3 1145°C 1170°C 42 — — _ 2015°C 

TABLE I I - TEMPERATURES TO WHICH COMMON CLAY WARES ARE BURIED. 

P r o d u c t . Seger Cone No. Degrees C e n t r i g r a d e 
(approx.) 

Comm on b r i c k , 012 - 02 875 - 1125 
Buff face b r i c k , 02 - 9 1125 - 1285 
F i r e p r o o f i n g , 03 - 4 1115 - 1190 
T e r r a C o t t a , 02 - 8 1125 - 1260 
Whi te earthenware, 8 - 9 1260 - 1S85 
F i r e b r i c k , 5 - 15 1205 - 1435 
P o r c e l a i n , 11 - 18 1325 - 1490 
Sewer .Pipe,, , , 02 - 7 1125 - 1250 
Hotel To change C e n t i g r a d e t e m p e r a t u r e s to F a h r e n h e i t t e m p e r a t u r e s 

i n the above t a b l e , m u l t i p l y by 1.80 and add 32 
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ijF*ttle%ie8 of C l a y s and t h e i r Use s» 

Olays are g e n e r a l l y named a c c o r d i n g t o t h e i r l e a d i n g uses 
and s i n c e one c l a y may be s u i t a b l e f o r s e v e r a l purposes i t may 
be c a l l e d by two or more names, or c o n v e r s e l y , one name may be 
a p p l i e d to w i d e l y d i f f e r e n t o l a y s , a l l of which has r e s u l t e d i n 
much m i s u n d e r s t a n d i n g . The c l a y b u s i n e s s i s conducted l a r g e l y 
on an e m p i r i c a l b a s i s , o f t e n by h i t or miss methods, and u n t i l 
r e s e a r c h has extended the p r e s e n t knowledge to a b e t t e r under
s t a n d i n g of the p h y s i c a l and c h e m i c a l c h a r a c t e r i s t i c s of c l a y s 
the f o l l o w i n g nomenclature w i l l p r o b a b l y c o n t i n u e to be used. 

C_HINA CLAY. T h i s i s the commercial name f o r k a o l i n w h ich, s i n c e 
i t r a r e l y o c c u r s n a t u r a l l y i n d e p o s i t s of s u f f i c i e n t 

p u r i t y , i s o b t a i n e d by washing out more or l e s s accompanying sand, 
mica, and ot h e r i m p u r i t i e s . I t burns w h i t e , i s h i g h l y r e f r a c t o r y , 
not p a r t i c u l a r l y p l a s t i c and i s the c h i e f c o n s t i t u e n t of chinaware 
and p o r c e l a i n and o f t e n i s used w i t h o t h e r c l a y s or a l o n e f o r the 
m a n u f a c t u r i n g of whi teware, f l o o r t i l e , e l e c t r i c a l s e m i - p o r c e l a i n , 
and as a f i l l e r i n t e x t i l e s , p a per, and c o l d water p a i n t s . C h i n a 
c l a y s are sometimes used as f i l l e r s i n rub b e r goods, p a t e n t 
r o o f i n g s , o i l c l o t h s , and, depending on the n a t u r a l d r i e d c o l o r , 
f e * d i f f e r e n t grades* of paper f i l l e r s {known as paper o l a y s ) • 

BALL OLAYg. These are h i g h l y p l a s t i c c l a y s w i t h a tendency to b a l l 
when wet i n t o l a r g e b a l l - l i k e masses of c l a y . They 

are s t r o n g c l a y s and burn white or l i g h t cream, n i t r i f y i n g between 
cones 5 and 10. They are used mixed w i t h c h i n a c l a y s to g i v e the 
b o d y - p l a s t i c i t y and bending s t r e n g t h ; such a r t i c l e s as white 
earthenware, p o r c e l a i n ^ f l o o r and w a l l t i l e , e l e c t r i c a l p o r c e l a i n , 
and g l a s s r e f r a c t o r i e s are made from the c l a y mix. 

£LLI£_GMX±ii These are f i n e - g r a i n e d c l a y s w h ich, due to a h i g h 
p e r c e n t a g e of f l u x e s, me 11 t o a br own or g r e e n i s h 

g l a s s at or below about cone 5 (see t a b l e f o r c o r r e s p o n d i n g 
t e m p e r a t u r e s ) . They s h o u l d be f r e o from lumps, have s m a l l d r y i n g 
s h r i n k a g e and g e n e r a l l y b e i n g made i n t o a s l i p by m i x i n g w i t h 
w ater. The s l i p i s a p p l i e d to the s u r f a c e of i n f e r i o r c l a y wares 
by d i p p i n g or s p r a y i n g . F o r m e r l y s l i p c l a y s were used f o r g l a z i n g 
stoneware but now f i n d t h e i r p r i n c i p a l market as a b i n d e r i n the 
making of a r t i f i c i a l a b r a s i v e s . 

FIRE CLAYS. C l a y s which w i l l w i t h s t a n d h i g h t e m p e r a t u r e s and which 
w i l l not fuse ( o r m e l t ) below about cone 28 are 

c a l l e d f i r e c l a y s . T h i s l o o s e n e s s i n d e f i n i t i o n has r e s u l t e d i n 
p r a c t i c a l l y a l l p l a s t i c c l a y s found i n a s s o c i a t i o n w i t h c o a l seams 
b e i n g e r r o n e o u s l y c a l l e d f i r e c l a y s whether r e f r a c t o r y or no t . The 
American S o c i e t y f o r T e s t i n g M a t e r i a l s makes the f o l l o w i n g 
d i s t i n c t i o n s , d i v i d i n g the f i r e c l a y p r o d u c t s i n t o f o u r c l a s s e s ? -
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U ) High heat duty f i r e b r i c k f u s i n g above cone 
30-33 ( d i v i d e d a c c o r d i n g t o c o m p o s i t i o n i n t o 
c l a y f i r e b r i c k and s i l i c e o u s - c l a y f i r e b r i c k > ) 

(2) I n t e r m e d i a t e heat duty b r i ck f u s i ng at cone 
28-30. 

( 3 ) Moderate heat duty b r i c k f u s i n g at cone 26-28 
and 

(4) Low heat duty b r i c k f u s i n g at or above cone 19. 

F i r e - c l a y s are used f o r making f i r e - b r i c k , r e f r a c t o r y 
cements, r e t o r t s , f u r n a c e l i n i n g s , c r u c i b l e s , coke oven b r i c k , 
saggers and a wide range of m i s c e l l a n e o u s r e f r a c t o r y p r o d u c t s . 
S p e c i a l t y p e s of f i r e - c l a y s i n c l u d e f l i n t f i r e - c l a y s , r e f r a c t o r y 
bond c l a y s and n o d u l a r f i r e - c l a y s . 

STONEWARE CLAYS. These c l a y s are o f t e n as r e f r a c t o r y as f i r e 
c l a y s but they must f i r e t o a dense body at a 

r e l a t i v e l y low b u r n i n g temperature f o r use as stoneware c l a y . 
Good p l a s t i c i t y , t oughne s s , good bonding s t r e n g t h , low s h r i nkage 
and low f i r i n g range are a l l e s s e n t i a l r e q u i r e m e n t s which o f t e n 
may on l y be a t t a i n e d by making m i x t u r e s of d i f f e r e n t c l a y s . They 
should burn t o a ere am or l i g h t t a n c o l o r w i t h low p o r o s i t y at 
from cone 5 to cone 9, w i t h o u t y i e l d i n g s o l u b l e s a l t s . As the 
name i m p l i e s , they a r e used f o r making stoneware, a l s o being used 
f o r making y e l l o w ware, a r t ware, earthenware and t e r r a c o t t a . 
G e n e r a l l y s p e a k i n g , however, t e r r a c o t t a c l a y s are s e m i - f i r e 
c l a y s or m i x t u r e s of such c l a y s wi th l e s s pure c l a y s and s h a l e . 

SP^FIN5„5ILE_CLAY^ji. These c l a y s must be p l a s t i c and s t r o n g , the 
r e s u l t i n g product d r y i n g and b u r n i n g w i t h o u t 

warping or c r a c k i n g to g i v e a f l a t t i l e . I f the t i l e i s u n g l a z e d 
i t s h o uld f i r e t o a hard dense body. 

gEffER PIPE CLAYS. These c l a y s s h o u l d , a c c o r d i n g t o H. R i e s , be 
s u f f i c i e n t l y p l a s t i c t o mould i n the p i p e 

p r e s s , dry and burn w i t h o u t c r a c k i n g , have good t r a n s v e r s e 
s t r e n g t h when d r y , and show freedom from s o l u b l e s a l t s , as w e l l 
as f r om lumpy fu s i b l e i m p u r i t i e s . They should be s i l i c e o u s c l a y s 
to p e r m i t the a p p l i c a t i o n of s a l t g l a z e s Sometimes a f i r e - c l a y -
impure c l a y m i x t u r e i s used .for sewer p i p e m a n u f a c t u r e . 
COMMON BRICK CLAYS. Almost any c l a y which w i l l mould e a s i l y , dry 

w i t h o u t excess s h r i n k a g e or d e f o r m a t i o n , and 
burn hard at a low temperature (below cone l ) can be used f o r 
making common b r i c k . They are u s u a l l y red b u r n i n g and almost 
aIways a 1ow-grade c l a y . E x c e s s i v e d r y i n g and f i r e s h r i n k a g e 
may o f t e n be reduced by m i x i n g w i t h the o t h e r c l a y s or sand 
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( c a l l e d t e m p e r i n g ) . 

£A2I-JSlG^_CMISi To be s a t i s f a c t o r y f o r face b r i c k purposes 
c l a y must be of b e t t e r q u a l i t y than f o r 

common b r i c k . The r e s u l t i n g b r i c k s must be "of u n i f o r m c o l o r on 
b u r n i n g w i t h freedom from warping and s p l i t t i n g , have no s o l u b l e 
s a l t s i n t h e i r c o m p o s i t i o n , have s u f f i c i e n t s t r e n g t h and h a r d n e s s , 
show low a b s o r p t i o n and have a good range of v i t r i f i c a t i o n t o 
a v o i d l o s s i n f i r i n g due to hard burning.. Face b r i c k c l a y s are 
red b u r n i n g , white b u r n i n g and b u f f b u r n i n g . S e m i - r e f r a c t o r y 
c l a y s are o f t e n used f o r t h i s purpose. 

FIRE-PROOFING AND HOLLOW These are o f t e n s i m i l a r t o c l a y s used 
B^PJC_OR„T_XLE_GIjAJf-gi f o r common f a c e - b r i c k . They need be 

only s l i g h t l y s t r o n g e r i n order t o 
f l o w through the f o r m i n g d i e i n t h i n n e r s e c t i o n s . 

PAYING BRI03£ CLAYS. M i x t u r e s s i m i l a r t o those from which sewer 
pipe' i s made are used f o r p a v i n g b r i c k s . 

Toughness of c l a y i s the e s s e n t i a l q u a l i f i c a t i o n f o r t h i s type 
of ware. 

Other c l a y s than those l i s t e d above i n c l u d e c h e m i c a l s t o n e 
ware c l a y s , sagger c l a y s , enamel b r i c k c l a y s , c o l l o i d a l c l a y s , 
h i g h a l u m i n a c l a y s , b o u l d e r c l a y s and cement c l a y s , a l l b e i n g 
used f o r the purposes i n d i c a t e d and b e i n g s i m i l a r i n most i n s t a n c e s 
to o l a y s a l r e a d y d e s c r i b e d . 

U,s os. 

B r i e f mention has been made of the more i m p o r t a n t uses of 
v a r i ous c l a y s , such as? f o r s t r u c t u r a l b r i c k s , t i l e s , t e r r a c o t t a , 
f i r e and r e f r a c t o r y b r i c k s , p o r c e l a i n and chi n a w a r e , e t c . , but a 
few a d d i t i o n a l uses f o r c l a y p r o d u c t s are l i s t e d here as a 
matter of i n t e r e s t . S p e c i a l c l a y s , such as b e n t o n i t e , are used 
f o r face and beauty c l a y s and as food a d u l t e r a n t s , w h i l e o t h e r s 
are used f o r m o d e l l i n g and o i l f i l t e r i n g . O r d i n a r y burned and 
cru s h e d b r i c k s are b e i n g e x t e n s i v e l y used f o r r a i l r o a d b a l l a s t 
and f o r g r a n u l e s used i n the c o l o u r i n g of p a t e n t e d r o o f i n g 
mat e r i a l s • 

Ec_onom.i c__a._.Q f ..Clay Depp s i t s . 

Iz should be remembered t h a t i t t a k e s more than j u s t a u s e f u l 
c l a y s u i t a b l y l o c a t e d to p r o v i d e the b a s i s f o r a c l a y or b r i c k 
i n d u s t r y . S u i t a b l e c l a y s f o r making the" common typ e s of b r i c k 
are f a i r l y common i n B r i t i s h Columbia and i t i s a b s o l u t e l y e s s e n t i a l 
t h a t a market c l o s e to the c l a y d e p o s i t be a v a i l a b l e or the 
e n t e r p r i s e w i l l be doomed to f a i l u r e b e f o r e i t i s p r o p e r l y s t a r t e d . 
G e n e r a l l y s p e a k i n g , a thousand b r i c k s w i l l weigh from zi to zi tons 
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0 r more and f o r the more common v a r i e t i e s w i l l s e l l f o r $14 to 
818 per thousand 6 Obvi o u s l y t h e r e i s smal1 leeway between 
co s t and s e l l i n g p r i c e a l l o w a b l e f o r f r e i g h t r a t e s and i t might 
p r o p e r l y be c o n c l u d e d that a poor c l a y d e p o s i t c l o s e to market 
i s g e n e r a l l y motfe V a l u a b l e than a good c l a y d e p o s i t s i t u a t e d 
at some d i s t a n c e r'rom the p o i n t of consumption. F i r e b r i c k , 
sewer p i p e , p r e s s e d b r i c k and stoneware command b e t t e r p r i c e s 
and c o n s e q u e n t l y can be shipped g r e a t e r d i s t a n c e s to market. 
A l s o d e p o s i t s of c l a y s u i t a b l e f o r tho manufacture of b e t t e r 
q u a l i t y c l a y - p r o d u c t s are s c a r c e r g i v i n g l e s s chance of 
c o m p e t i t i o n i n any g i v e n market a r e a . 

A f t e r p r e l i m i n a r y t e s t i n g has i n d i c a t e d a u s e f u l c l a y , 
the s i z e and u n i f o r m i t y of the beds must be determined and the 
d e p o s i t sampled by e i t h e r t e s t p i t s or d r i l l h o l e s at u n i f o r m 
spaced i n t e r v a l s . For r e g u l a r d e p o s i t s , t e s t h o l e s on the 
c o r n e r s of 100-foot squares are s u f f i c i e n t ; on i r r e g u l a r 
d e p o s i t s , 50-foot squares s h o u l d be used as the base p l a n . 
Samples are t a k e n from e v e r y one, two or f i v e f e e t of the bed 
t h i c k n e s s , a c c o r d i n g to the t h i c k n e s s and u n i f o r m i t y of the 
d e p o s i t , i t always b e i n g remembered t h a t t e s t i n g subsequent to 
sampling can o n l y r e f e r t o the samples t a k e n . 

F o l l o w i n g sampling and d e t a i l e d c h e m i c a l and p h y s i c a l 
t e s t i n g i n a p r o p e r l y equipped ce r a m i c l a b o r a t o r y at l e a s t one 
or two commercial t e s t runs s h o u l d be made i n an e x i s t i n g c l a y 
p l a n t as a f i n a l check on the t e s t i n g e x p e r i m e n t s . 

Knowing the v a r i e t y of wares i t i s p o s s i b l e t o make from 
the c l a y i t i s next e s s e n t i a l t h a t an e x h a u s t i v e study be made 
of p r o d u c t i o n c o s t s and p o s s i b l e market demand f o r the p r o d u c t s 
at any p r i c e above the a c t u a l c o s t of p r o d u c t i o n . T h i s market 
demand must c o n s i d e r not o n l y c o s t of p r o d u c t i o n , s e l l i n g and 
t r a n s p o r t a t i o n but a l s o c o n s i d e r p o s s i b l e c u t - r a t e c ompeti t i on 
from o t h e r companies• 

Other c o n s i d e r a t i o n s which e n t e r i n t o the f i n a l a n a l y s i s 
of the worth of any c l a y p r o p e r t y i n c l u d e s o u r c e s of f u e l , 
m i s c e l l a n e o u s s u p p l i e s , l a b o u r , and f i n a n c i a l arrangements f o r 
p l a n t c o n s t r u c t i o n and w o r k i n g c a p i t a l . 

I t s h ould be remembered t h a t the manufacture of c l a y 
p r o d u c t s i s nb b u s i n e s s f o r the u n e x p e r i e n c e d . B r i c k - m a k i n g and 
a l l i e d c l a y product m a n u f a c t u r i n g p r o c e s s e s appear qui te simple 
to the uninformed but the l a r g e number of abandoned c l a y -
product p l a n t s i n such a c omparat i v e l y young c o u n t r y as B r l t i sh 
Columbia i s ample e v i d e n c e of e i t h e r an improper u n d e r s t a n d i n g 
of the p r o p e r t i e s of c l a y s and t h e i r w o r k i n g , or the d i f f i 
c u l t i e s of e x c e s s i v e t r a n s p o r t a t i o n c o s t s and c o m p e t i t i o n . The 
p l a n t and machinery nece s s a r y f o r c l a y - w o r k i n g c o s t s a g r e a t 



-10- % 

d e a l of money and the r i s k s of a d o p t i n g the wrong p r o c e s s or 
making the f a t a l m i s t a k e i n t r y i n g to make c e r t a i n p r o d u c t s from 
the v/rong type of c l a y raw m a t e r i a l are so r e a l and many that 
money spent f o r an ounce of p r e v e n t i o n i n the form of r e l i a b l e 
d i s i n t e r e s t e d p r o f e s s i ona1 a d v i c e i s money we 11 spent. 

I n t h i s c o n n e c t i o n the work of the Department of M i n e s , 
Ceramics D i v i s i o n , at Ottawa, under Mr. Howells F r e c h e t t e r e n d e r s 
a v e r y v a l u a b l e s e r v i c e to those i n t e r e s t e d i n making p r e l i m i n a r y 
and, i f j u s t i f i e d , e x h a u s t i v e t e s t s on Canadian c l a y s . An 
e x c e l l e n t s t a f f i n a t h o r o u g h l y modern ceramic l a b o r a t o r y are 
a v a i l a b l e to those d e s i r i n g d e t a i l e d knowledge of Canadian c l a y 
sample s. 

BMgISH_OOLUM_BIA CLAY PRODUCTION • 

Sine© the f i r s t r e c o r d s of p r o d u c t ! o n were kept i n 19 05 
when a p p r o x i m a t e l y $3 60,000 worth of red b r i c k and d r a i n t i l e were 
manufactured, there has been a t o t a l p r o d u c t i o n of $12,861,415 
worth of c l a y p r o d u c t s made i n the s i x t e e n a c t i v e and twenty-two 
i n a c t i v e or abandoned c l a y - w o r k i n g p l a n t s of B r i t i s h C o l u m b i a . 
P r o d u c t i o n f i g u r e s by c l a s s e s of product f o r t h i s p e r i o d are shown 
i n Table I I I , the 1?31 p r o d u c t i o n of $495,786 b e i n g c o n s i d e r a b l y 
s m a l l e r than the normal p r o d u c t i o n of a p p r o x i m a t e l y $750,000. 

TABLE I I I . TOTAL PRODUCTION OP CLAY PRODUCTS IN BRITISH 

P r o d u c t . 1905-1931. 1931 . Approx. normal 
p r o d u c t i o n 

Common red b r i c k , $ 3,234,778 $ 130,438 $ 185,000 
Pace, p a v i n g and 
sewer b r i ck, 3,720,718 56 ,419 80,000 

P i re - b r i ck, 1,720,935 99,762 200,000 
P o t t e r y and t i l e , 4,083,147 205,294 250,000 
C l a y and m i s c e l l a n e o u s 
produc t s, 97,458 10,184 14,500 

S p e c i a l c l a y s , b e n t o n i t e 4,379 3, 779 500 

$12,861,415 $495,786 $750,000 

In a d d i t i o n to the l o c a l p r o d u c t i o n consumed almost e n t i r e l y 
w i t h i n the P r o v i n c e , c o n s i d e r a b l e q u a n t i t i e s of sewer p i p e from 
R e d c l i f f , A l b e r t a , and s p e c i a l r e f r a c t o r y c l a y s ̂ and f i r e - b r i c k s 
from the Uni ted S t a t e s and Great B r i t a i n are annua 1 l y s o l d i n 
B r i t i sh 0 olumbia. The f ol1owing f i gure s k i n d l y c o m p i l e d by the 
Department of N a t i o n a l Revenue, Customs Branch, 01 tawa, show the 
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ol a y p r o d u c t s imported i n t o t h i s P r o v i n c e f o r the twelve-month 
p e r i o d e n d i n g March 3 1 s t , 1931. 

TABLE IV. IMPORTS OF CLAY PRODUCTS INTO BRITISH COLUMBIA 
FOR TWELVE-MONTH PERIOD ENDED MARCH 3 l s t , 1931. 

— 

Gommodity i m p o r t e d . V a l u e . Commodi t y import ed. Value. 

China c l a y , unmanf. # 685 Furnace r e p a i r f i r e b r i ck, $27,283 
F i r e c l a y , " 10,312 F i r e b r i c k , n.o.p. 2,945 
Other c l a y n.o.p. " 1,949 P a v i n g b r i c k , 1,995 
B u i l d i n g b r i c k , 15,149 B u i l d i n g b l o c k s and 
Chrome f i r e b r i c k , 5,112 h o l l o w t i l e , 75,739 
Magnesite f i r e b r i c k , 5,377 D r a i n , sewer p i p e s , 
P l u s 90% s i l i c a b r i c k , 1,331 g l a z e d or u n g l a z e d , 6,921 
F i r e b r i c k worth over T i l e s , b l o c k s earthenware , 17,109 
#100 / M, 16,515 Earthenware t i l e s , 65,837 

Cla y or sand c r u c i b l e s , 5,195 

$259,454 

In a ddi t i o n to the above t o t a l of $259,454 worth of the 
b e t t e r c l a y p r o d u c t s , l a r g e amounts of p o r c e l a i n , c hinaware, 
stoneware, e a r t h e n w a r e , plumbing f i x t u r e s , such as b a s i n s , b a t h s , 
e t c . , e l e c t r i c a l p o r c e l a i n , e t c . f o r whi ch f i g u r e s are not 
a v a i l a b l e , were brought i n and s o l d i n B r i t i s h C o l u m b i a . The 
f i g u r e s showing l o c a l i m p o r t s i n d i c a t e p o s s i b i l i t i e s f o r the 
development of at l e a s t one or two of the hig h - g r a d e c l a y s found 
i n B r i t i s h Columbia. 

TARIFF 

Canadi an. 

Cla y p r o d u c t s e n t e r i n g Canada are s u b j e c t to the f o l i o w i n g 
d u t i e s i n a d d i t i o n to the p r e v a i l i n g s p e c i a l E x c i s e t a x e s i 

general„ B r i t i s h P r e f e r e n c e 

1. C l a y s i n c l u d i n g c h i n a c l a y , f i r e 
c l a y and p i p e c l a y not f u r t h e r 
manufac t u r e d than ground, Free Free 

2. C r u c i b l e s of c l a y , Free Free 

3. B u i l d i n g b r i c k , p a v i n g b r i c k and 
manufactured n.o.p. 22g$ 12"i$ 
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Genera1, B r i t i s h P r e f e r e n c e 

4. D r a i n t i l e , u n g l a z e d , 20$ 15$ 

5. D r a i n p i p e s and sewer p i p e s , 35$ 25$ 

ffni ted S t a t e s . 

C l a y s and p r o d u c t s e n t e r i n g the U n i t e d S t a t e s must pay to 
the American Customs the f o l l o w i n g t a r i f f s -

1. C l a y s unwrought or unmanufactured, i n c l u d i n g blue common c l a y 
and g r o s s Almerode g l a s s pot c l a y , not s p e c i a l l y p r o v i d e d 
f o r #1.00 i er t o n . 

2. Wrought or manufactured, not s p e c i a l l y p r o v i d e d f o r . . . $ 2 . 0 0 
per t o n . 

3. China c l a y or k a o l i n $2.50 per t o n . 

BH.Xg.XSH COLUMBIA CLAY WORKING PLANTS PAST__AND_PRESENT 

The p r o d u c t i o n of c l a y p r o d u c t s l i s t e d i n Table I I I was made 
i n 39 c l a y - w o r k i n g p l a n t s s i t u a t e d at many p o i n t s throughout the 
P r o v i n c e , but p r i n c i p a l l y at those near the c e n t r e s of p o p u l a t i o n 
on the lower mainland and Vancouver i s l a n d . Of t h i s t o t a l 
number of companies o n l y t h r e e , the C l a y b u r n Company, the B» C. 
R e f r a c t o r i e s , and the B.C. P o t t e r y Company, the l a t t e r l o n g s i n c e 
out of b u s i n e s s , produced f i r e b r i c k and s p e c i a l r e f r a c t o r y b r i c k . 
The p r o d u c t i o n i n the case of the C l a y b u r n and B.C. P o t t e r y 
Companies was i n a d d i t i o n to a wide range of b u i l d i n g b r i c k , 
sewer p i p e and t i l e . The ot h e r 36 companies produced d r a i n t i l e , 
common red b r i c k , t o g e t h e r w i t h , i n some i n s t a n c e s , f a c i n g and 
b u i l d i ng b r i ck. At the pre sent time o n l y 16 companies or 40$ 
of the t o t a l number which have operated are capable of making 
c l a y p r o d u c t s , and these are m o s t l y of the lowest grade of common 
b r i c k and t i l e . C o m p e t i t i o n and the u n f a v o u r a b l e s i t u a t i o n of 
m a n u f a c t u r i n g p l a n t s w i t h r e s p e c t to markets have e l i m i n a t e d 
over h a l f the c l a y e n t e r p r i s e s which have been s t a r t e d , g i v i n g 
ample p r o o f of the statement t h a t a good c l a y remote from a 
market i s p r a c t i c a l l y v a l u e l e s s . 

Many of the 16 a c t i v e p l a n t s are of s m a l l c a p a c i t y and o n l y 
e x i s t t o supply a l i m i t e d l o c a l demand f o r common red b r i c k , 
t r a d i n g as they do on the margin of p r o f i t made p o s s i b l e by h i g h 
t r a n s p o r t a t i o n charges on d i s t a n t competing p r o d u c e r s ' ware. 

The a c t i v e p l a n t s and t h e i r l o c a t i o n s a r e g i v e n i n Table V 
and where p o s s i b l e , r e f e r e n c e s t o more d e t a i l e d i n f o r m a t i o n are 
g i v e n . Por those pro>e r t i e s ab out whi ch c omple te i nf orma t i on i s 

http://BH.Xg.XSH
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de s i red and whi ch have not been p r e v i o u s l y r e p o r t e d on, the 
reader may o b t a i n i n f o r m a t i o n by w r i t i n g t o the Bureau of Mi n e s , 
V i c t o r i a , B. C. 

The once a c t i v e but now dormant or abandoned c l a y p l a n t s , 
t o g e t h e r w i t h r e f e r e n c e s , are t a b u l a t e d i n Table V I . 

TABLE V. ACTIVE CLAY-WORKING PLANTS OF BRITISH COLUMBIA. 

1. C l a y b u r n Company, L i m i t e d , p l a n t s a t C l a y b u r n and K i l g a r d , 
of 100 and 200 tons d a i l y c a p a c i t y r e s p e c t i v e l y . J , W. B a l l , 
Manager. M a n u f a c t u r e s of v i t r i f i e d sewer p i p e , f i r e b r i c k 
and s p e c i a l r e f r a c t o r i e s , a c i d r e s i s t i n g and s t r u e t u r a l 
b r i c k . Ref. G.S.C. Memoir 24E pp 126-131; G.S.C* Memoir 25, 
pp 76, and M i n i s t e r of Mines R e p o r t s f o r 1908, p.186;1926,p.326 

2. P o r t Haney B r i c k and T i l e Company, p l a n t of 50 tons d a i l y 
c a p a c i t y at P o r t Haney. B.B. Baynes, P r e s i d e n t . Manu
f a c t u r e r s of s t r u c t u r a l and common b r i c k , h o l l o w t i l e and 
d r a i n t i l e . R ef. G.S.C. Memoir 24E, pp. 141. M i n i st er of 
Mines Report 1908, p. 186. 

3. Baker B r i c k and T i l e Company ( w i t h which i s a s s o c i a t e d the 
Vi c t o r i a B r i ck C ompany) p l a n t s on Douglas S t r e e t , V i c t o r i a . 
W.A. Luney, Manager. M a n u f a c t u r e r s of s t r u c t u r a l b r i c k , 
p o t t e r y , d r a i n and h o l l o w t i l e , c r u s h e d b r i c k and common red 
b r i c k . Ref. M i n i s t e r of Mines Report 1908, p. 184. 

4. G a b r i o l a Shale P r o d u c t s , L i m i t e d , p l a n t at G a b r i o l a i s l a n d , 
about 8 m i l e s from Nanaimo. M a n u f a c t u r e r s of common r e d 
b r i c k , c a p a c i t y of 17,000 per w o r k i n g day. 

5. B.C. R e f r a c t o r i e s , L i m i t e d . L.T. F a i r e y , Manager. P l a n t at 
660 T a y l o r s t r e e t , Vancouver. M a n u f a c t u r e r s of p l a s t i c f i r e 
c l a y s , h i gh t empe r a t u r e cements and r e f r a c t o r y l i n i n g s , 
b e n t o n i t e c l a y s , e t c . 

6 . Vancouver B r i ck and T i l e Company . V/. A y l i ng , Manage r . 
24,000 t o 32,000 common b r i c k s per day c a p a c i t y . The p l a n t 
i s l o c a t e d at S u l l i v a n , near C l o v e r d a l e . 

7. P a c i f i c B r i c k Company - New We s t m i n s t e r . Red b r i c k . 

8. B.C. Cla y P r o d u c t s , Foot Crompton Road, Vancouver. P. A. 
S e i d e l , Manager. M a n u f a c t u r e r s of c l a y f l o w e r p o t s . 500,000 
c a p a c i t y per y e a r . 

9. M a i n l a n d T i l e Company. W. P o n s f o r d , Manager. P l a n t one m i l e 
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n o r t h of C l o v e r d a l e . 1,000 t i l e s per day c a p a c i t y - makers of 
d r a i n t i l e and common b r i c k . 

10. J e n n i n g s and Sen operate a common r e d b r i c k p l a n t at 
Somenos. 

11. C h r i s t i a n Coramrni.ty of U n i v e r s a l B r o t h e r h o o d (Douhkabors) . 
P l a n t s i n v i c i n i t y of Grand P o r k s . Makers of common r e d 
b r i c k . 

12. Wm. Haug and Sen operate a p l a n t , at Kelowna. 10,000 to 
12,000 d a i l y c a p a c i t y common red b r i c k . 

13. Enderby B r i c k Company. P.A. Gorse, p r o p r i e t o r (Salmon Arm). 
P l a n t c a p a c i t y 10,000 per day common b r i c k or 10,000 per day-
d r a i n t i l e . Ref. G.S.C. Memoir 24E, pp. 118. 

14. P r i n c e George B r i c k Gompany - J . R e i f e n r a t h , Manager. 
P l a n t c a p a c i t y 3,000 common r e d b r i c k d a i l y . 

15. S m i t h e r s B r i c k Company - L.B. Warner, S e c r e t a r y . C a p a c i t y 
of 5,000 common r e d b r i c k per day. 

16. T e r r a c e B r i c k Company. M a n u f a c t u r e r s of c ommon red b r i c k . 

TABLE 71. INACTIVE OR ABANDONED CLAY-WORKING PLANTS IN 
BRITISH COLUMBIA 

1. B.C. P o t t e r y Company, L t d . - abandoned p l a n t at V i c t o r i a . 
Ref. M i n i s t e r of Mines Report 1908, pp. 185. 

2. N o r t h S a a n i c h J-rick and T i l e Company at Sidney - i n a c t i v e . 

3• Vi ct or i a B r i ck Company, now a s s o c i a t e d w i t h Baker B r i ck 
and T i l e Compary. 

4. Humber B r i ck C cmpany, V i c t o r i a . Ref. M i n i s t e r of Mines 
R e p o r t , 1908, pp. 184. 

5. Mayne I s l a n d B i i c k Company has abandoned p l a n t . 

6. S m a l l p l a n t at Somenos, f o r m e r l y owned and operated by 
Chinamen; now abandoned. 

7. H i l l b a n k d e p o s i t s of c l a y near K o k s i l a h ; p a r t i a l l y 
d eveloped but not now worked. 
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8. Abandoned b r i c k p l a n t of W e l l i n g t o n C o l l i e r i e s , L t d . at 
Uni on Bay • 

9. B r i c k p l a n t at Pender Harbour l o n g s i n c e abandoned. 

10. Vancouver C l a y P r o d u c t s , Vancouver; i n a c t i v e . 

11. A n v i l I s l a n d B r i c k Company, A n v i l i s l a n d ; abandoned. 
Ref. G.S.C. Memoir 24E, pp. 142, 

12. Columbia C l a y Company, L t d . , A n v i l i s l a n d , abandoned. Ref. 
G.S.C. Memoir 24E, pp. 142. 

13. Coughlan and Sons, New Wes t m i n s t e r ; i n a c t i v e . Ref. G.S.C. 
Memoir 24E , pp. 123¬

14. E r a s e r R i v e r B r i c k Company - 2 m i l e s below New We s trains t e r ; 
i n a c t i v e . Ref. G.S.C. 24E, pp. 123* 

15. C l a y b u r n p r o p e r t y a t C l a y b u r n - not worked, the Company 
c e n t e r i n g i t s o p e r a t i o n s at the E l l g a r d p l a n t . Ref. 
M i n i s t e r of Mines Report 1908, pp. 186. 

16. Heaps B r i c k Company at R u s k i n ; i n a c t i v e . Ref. G.S.C. 
Memoir 47, pp. 55. 

17 t o 23. 
- L 6 -

Sm a l l common red b r i c k - m a k i n g p l a n t s l o c a t e d at (17J Karaloop 
{•18) Nelson:(:l9) ^ r a n b r o o k .,( 20) Kimber ley. (;21) :.Wihdermere .( 22) 
H e r r i 1 1 ( 2 3 ) Q u o s n e l , and p o s s i b l y o t h e r l o c a l i t i e s about whi ch 
t h e r e i s no r e c o r d , have been unworked f o r s e v e r a l seasons or 
have bete-h .abandoned due ̂ p r i n c i p a l l y to .lack, of l o c a l m arkets. 

,L, SQiilE UNDEVELOPED CLAY DEPOSITS OF BRITISH COLUMBIA 

Throughout the Pr o v i n c e ' are to be found many undeve loped 
o-l ay depo:Sit.s. I n most of these! the c l a y s, are s u i t.able. o n l y f o r 
the manufacture of ; poor 'quail t y reel common brick'' and, I n some 
i n s t a n c e s , d r a i n t i l e and p r e s s e d b r i c k . The development of these 
depo s i t-s,. canno t be- expect ed,.. nor would i t . be j u s t i f i e d - u n t i l „ 
market s c l o s.e t o the depo s i t s have been c r e a t e d by a l a r g e i n c r e a s e 
i n the p o p u l a t i o n * o'if the d i s t r i c t . C l a y s s u i t a b l e f o r the manu
facture., of high-grade, r e f r a c t o r i e s , , s t r u c t u r a l - , b r i c k , sewer ; p i p e , , 
and, i n one -or two instances^, stoneware .and p o r c e l a i n , have 'been 1 

d i s c o v e r e d , and i t i s b e l i e v e d t h a t the e x i s t i n g markets f o r t h i s 
c l a s s of ware now. b e i n g s u p p l i e d , . l a r g e l y - :by impor t e d goods are 
s u f f i c i e n t ' t o j u s t i f y . f u r t h e r development' of one 'or. two, of the 
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d e p o s i t s of such c l a y s . Bent o n i t e c l a y s have been d i s c o v e r e d at 
s e v e r a l l o c a l i t i e s I n the s o u t h e r n i n t e r i o r i n the v i c i n i t y of 
N i c o l a and P r i n c e t o n , 

In t h i s s e c t i o n of the r e p o r t are g i v e n n o t e s on the b e t t e r 
q u a l i t y c l a y s o c c u r r i n g near P r i n c e George, Qu e s n e l , Chimney c r e e k , 
on the F r a s e r r i v e r , W i l l i a m s Lake at Blue M o u n t a i n , and K i l g a r d 
i n the Sumas a r e a , and at Kyuquot on the west c o a s t of Vancouver 
i s l a n d . Notes are a l s o g i v e n on the o c c u r r e n c e s of b e n t o n i t e 
c l a y s i n the N i c o l a - P r i n c e t o n a r e a . 

Table VII has oeen c o m p i l e d from s e v e r a l s o u r c e s and shows 
the l o c a t i o n of d o p o s i t s of common c l a y s u i t a b l e f o r common b r i c k 
and d r a i n t i l e m anufacture, and r e f e r e n c e s t o where more d e t a i l e d 
i n f o r m a t i o n may be socured. In a d d i t i o n t o those i n t h i s s h o r t 
l i s t t h e r e are undoubtedly many undi scovered c l a y d e p o s i t s which 
w i l l be found as the c o u n t r y ' s p o p u l a t i o n grows and c r e a t e s 
markets which w i l l warrant the e x p l o i t a t i o n of c l a y s now some 
d i stance from t r a n s p o r t a t i on. 

TABLE V I I . REFERENCES TO KNOWN UNDEVELOPED CLAY DEPOSITS 

NOTE: T h i s l i s t i s a d d i t i o n a l t o the c l a y d e p o s i t s l i s t e d 
i n T able V I , some of whi ch were c l o s e d f o r l a c k of 
markets r a t h e r than f o r l a c k of m a t e r i a l . 

1• Small c l a y s u r f a c e d e p o s i t near F e r n i e s u i t a b l e f o r common 
b r i c k o n l y . Ref, G.S.C. Memoir 25, pp 67. 

2. S i l t y c l a y f o r common b r i c k and p o s s i b l y cheap p o t t e r y o c c u r s 
i n the v a l l e y pie i n s at Golden. Ref. G.S-C* Memoir 25, pp. 69. 

3• C l a y f o r c ommon b r i ck o c c u r s at F i e l d and i n the Yoho v a l l e y . 
Ref. G.S.C. Memoir 24E, pp. 117. 

4. C l a y s u i t a b l e f o r common rod b r i c k and d r a i n t i l e o c c u r s on 
S i x m i l e c r e e k , 6 m i l e s n o r t h of F o r t S t e e l e , Ref. G. S. C. 
Memoir 47, pp. 50. 

5. C l a y s s u i t a b l e f o r common b r i c k and p o s s i b l y d r a i n t i l e occur 
a l o n g the C o l u m b i a • r i v e r near Ford c r e e k , i n the B i g Bend 
area n o r t h of R e v e l s t o k e . Ref. G.S.C. Memoir 47, pp. 48-50. 

6. D e p o s i t s of commc n b r i c k c l a y o c c u r at Goat canyon and between 
Goat canyon and C r e s t o n . Ref. G.S.C. Memoir 65, pp. 39-40. 

7. C l a y s u i t a b l e f o r common b r i c k and d r a i n t i l e appears i n the 
Canadian N a t i o n a j R a i l w a y c u t s o p p o s i t e S i l v e r d a l e on the 
Canadian P a c i f i c R a i l w a y . Ref* G.S.C. Memoir 47, pp. 56. 



q, Common b r i c k c l a y i s found at G u i l l i f o r d s i n the Tulameen 
a r e a . Hef. G.S.C* Memoir 24E, pp. 123* 

9 - 15. The r e p o r t on the Resources of the P a c i f i c Great 
R a i l w a y l a n d b l o c k s which was p r e p a r e d under the d i r e c t i o n 
of Major Cry s d a l o , c o n t a i n s much i n f o r m a t i o n about d e p o s i t s 
of common b r i c k c l a y l o c a t e d at the f o l l o w i n g p l a c e s i n the 
C a r i b o o ; - ( 9) At r i v e r l e v e l on the Stone I n d i a n r e s e r v e , 
C h i l c o t i n r i v e r ; ('10) On the E r a s e r r i v e r a s h o r t d i s t a n c e 
below the mouth of the C h i l c o t i n r i v e r ; ( l l ) On the l e f t 
bank of the F r a s e r r i v e r o n e - q u a r t e r of a m i l e below 
Woodpecker i s l a n d ; (12) On Lot No. 4884, on the l e f t bank 
of the F r a s e r r i v e r about o n e - q u a r t e r .of a m i l e below White's 
La n d i n g ; (13) In the most n o r t h e r l y p a r t of the B i g S l i d e 
n o r t h of Q u e s n e l j (14) On the l e f t bank of the F r a s e r r i v e r 
and i n the B i g S l i d e 8 m i l e s n o r t h of Quesnel; and (15) I n 
the Baker Creek canyon o p p o s i t e Quesnel. 

The f o l l o w i n g r e p o r t s on the b e t t e r q u a l i t y c l a y d e p o s i t s 
are segregated a c c o r d i n g to the M i n e r a l Survey D i s t r i c t s , w i t h 
the r e p o r t s on b e n t o u l t e c l a y s s i m i l a r l y s e g r e g a t e d bub i n a 
s e c t i o n by t hem s e l v e s f o l i o wing the d e s c r i p t i o n of the Kyuq,uot 
p y r o p h y l l i t e d e p o s i t s . 

M i n e r a l Survey D i s t r i c t No. 1 

Only low-grade c l a y s so f a r have been d i s c o v e r e d i n t h i s 
M i n e r a l Survey D i s t r i c t . 

M i r e r al_Survey_ D i s t r i c t No. 2 
J*C. MACLURE DEPOSIT T h i s d e p o s i t , owned by J.C. M a c l u r e of 
OF CLAY ON LOT 3991. 125-Mile House, Lac La Hache, and a s s o c i a t e s 

of Vancouver, i s s i t u a t e d on the r i g h t bank 
of the F r a s e r r i v e r , 25 m i l e s above P r i n c e George and a p p r o x i 
m a t e l y 7 m i l e s by r i v e r barge above Y e l l o w R i v e r , a s m a l l s t a t i o n 
on the Canadian N a t i o n a l R a i l w a y . The f o l l o w i n g notes were 
s u p p l i e d by R e s i d e n t E n g i n e e r D ouglas Lay, who examined and 
sampled the d e p o s i t d u r i n g the f a i l of 1931« Mr- Lay s t a t e s ; 

"The d e p o s i t i s reached from the P r i n c e George-Summit Lake 
road by t u r n i n g o f f on a branch r o a d about 22 m i l e s n o r t h of 
P r i n c e George, and f o l l o w i n g t h i s branch road f o r about o n e - h a l f 
a m i l e , at whi ch p o i n t a b l a z e d l i n e , somewhat d i f f i c u l t to f o l l o w , 
l e a d s to the d e p o s i t . " , 

"At t h i s p o i n t on the E r a s e r r i v e r , which i s j u s t below 
Gi scorne r a p i d s , t h e r e i s an e x t e n s i v e bank on the r i g h t bank of the 
r i v e r , about 50 to 6C f e e t above w a t e r - l e v e l . P r a c t i c a l l y no work 
has been done, and exposures are v i r t u a l l y a l l by n a t u r a l a g e n c i e s , 



lugnea m- Trie oi-av can Be seen 
of the r i v e r from a s h o r t d i s t a n c e 
over a d i s t a n c e of a jout .300 f e e t , 
would d i s c l o s e f u r t h e r exposures. 
d r y i n g white 

v a r 1 o u s p o i n t s m the D a n j 

above wat e>r -1 e ve 1 upwa r d s 
and q u i t e p o s s i b l y s e a r c h 
The c l a y i s cream c o l o u r e d , 

i n main, and somewhat darker- I n c o l o u r i n p l a c e s 
doubt,le s s due t o organ! c mafcber. At one p o i n t the expo sure of 
o r e - A m - c o l o u r e d c l a y i n d i c a t e s a t h i c k n e s s of at l e a s t 25 f e e t , 
and i t i^s s t a t e d t h a t the a c t u a l . t h i c k n e s s determined by b o r i n g 
at fchi s t p o i n t was. -27 f e e t . U n d e r l y i n g the c l ay, i t was st at ed , 
i s a s t r a t u m of sand," 

A sample (2095B) ^aken at t h i s p o i n t , about the m i d d l e of 
the exposure* was t e s t e d i n the Ceramics L a b o r a t o r y of the 
Department of M ines, Ottawa. The sample proved to be a v e r y f i n e 
working p l a s t i c c l a y which d r i e d s a t i s f a c t o r i l y and showed an 
average d r y i n g s h r i n k a g e of 6.6$. The b u r n i n g t e s t s gave the 
f o l i o v / i n g r e s u l t s : -

Abj3i>rptXp^u C o l o u r . Rem_arks_. £pne ?i_.re_Shr_lnkage_. 

03 3.0$ 17.9$ 
3 4.7$ 16.0$ 

10 7.4$ 10.2$ 

C l e a n w h i t e . Hard 
C l e a n w h i t e . Very hard 
A v e r y good white Very hard 
but s l i g h t l y i r o n 
s t a i n e d . 

The s o f t e n i n g p o i n t was above Cone 30 (l650°C) but c o u l d 
not be a c c u r a t e l y determined as the f u r n a c e c o u l d not be c a r r i e d 
to a h i g h e r t e m p e r a t u r e . T h i r t y - t h r e e per cent (33$) water was 
r e q u i r e d to temper the c l a y to a s t i f f p l a s t i c s t a t e . 

The I n v e s t i g a t o r , J.Gi P h i l l i p s , of the Mines Branch s t a f f , 
s t a t e s t h a t " T h i s i s a very h i g h - g r a d e c l a y of the c h i n a - c l a y 
t y p e . I t has p o s s i b i l i t i e s f o r the f o l l o w i n g commercial u s e s ! 
the manufacture of high-grade r e f r a c t o r i e s ; as the c h i n a - c l a y 
i n g r e d i e n t i n the manufacture of c e r t a i n grade s of whi te-ware, 
p o r c e l a i n , and f l o o r and w a l l t i l e , and o t h e r purposes where a 
high-grade c h i n a c l a y i s r e q u i r e d . While t h i s c l a y i s not c o n 
s i d e r e d to be of as good q u a l i t y as E n g l i s h c h i n a c l a y , from the 
i n d i c a t i o n s of the t e s t s t h i s c l a y i s judged as comparing 
f a v o r a b l y w i t h the h i g h e r grades of c l a y found on the N o r t h 
Ameri can cont i n e n t . " 

Sample 2096B tak e n of a n o t h e r exposure of the white c l a y 300 
f e e t downstream from the f i r s t sample was s i m i l a r l y t e s t e d at 
Ottawa. T w e n t y - s i x per cent (26$) water was r e q u i r e d f o r 
t e m p e r i n g . The c l a y sample was p l a s t i c , worked we 11 and on 
s a t i s f a c t o r y d r y i n g showed a s h r i n k a g e of 5.8$. The f i r i n g t e s t 

i 
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showed the f o l l o w i n g r e s u l t s : -

Cone Ii£e -^ri.nka£e Abso,rut i o n j . C o l o u r . R e m a r k s ^ 

03 1»3$ 17.0$ Good w h i t e Hard 
3 3.0$ 16.0$ Good w h i t e Hard 

10 3.1$ 12.7$ Good w h i t e but Very hard 
w i t h s l i g h t i r o n 

I , ' s t a i n . __________ 
The f u s i o n p o i n t was Gone 28 and the I n v e s t i g a t o r , J . G. 

P h i H i p s , makes the f o l l o w i n g remarks c o n c e r n i n g the economic 
p o s s i b i l i t i e s of the c l a y : 

"The c l a y was observed t o c o n t a i n an a p p r e c i a b l e q u a n t i t y 
of sandy m a t e r i a l , p r o b a b l y s i l i c a , and i s not as pure as sample 
2095B, which r e s u l t s i n i t s h a v i n g a lower f u s i o n p o i n t . I t has 
p o s s i b i l i t i e s f o r the manufacture of t h i r d - g r a d e r e f r a c t o r i es, 
sewer-pipe and stoneware*" 

Sample 2097B r e p r e s e n t i n g a t h i c k n e s s of 8 f e e t near where 
sample 2096B was t a k e n , r e q u i r e d 24$ water f o r t e m p e r i n g . The 
c l a y was f a i r l y p l a s t i c , worked w e l l and d r i e d w i t h a s h r i n k a g e 
of 5.3$. The f i r i n g b e h a v i o r i s shown i n the f o l l o w i n g t a b l e s -

Cone F i r e S h r i n k a g e A b s p r p t j o n j C o l o u r ^ Remarks. 

03 0.7$ 17.1$ Good w h i t e F a i r l y hard 
3 1-0$ 16.2$ Good w h i t e Hard 

T h i s c l a y i s of the same grade as sample 2096B and c o u l d 
be used f o r the same purpos e s , namely, t h i r d - g r a d e r e f r a c t o r i e s 9 

sewer-pipe and st oneware• 

The apparent e x t e n t and e x c e l l e n t q u a l i t y of at l e a s t 
s e c t i o n s of t h i s d e p o s i t of c l a y o f f s e t to a l a r g e e x t e n t the 
v e r y adverse l o c a t i o n . I t i s c o n s i d e r e d p o s s i b l e t h a t barge 
t r a n s p o r t a t i o n from the c l a y d e p o s i t to the r a i l w a y , e i t h e r at 
Y e l l o w R i v e r or P r i n c e George, would be e c o n o m i c a l and p e r m i t the 
development of t h i s e x c e l l e n t c l a y . D e t a i l e d work i s c e r t a i n l y 
j u s t i f i e d i n making an e x h a u s t i v e study of the market c o n d i t i o n s 
f o r t h i s type of m a t e r i a l , both i n the raw and manufactured forms. 

QUESNEL STONEWARE A p p a r e n t l y 8 m i l e B n o r t h of Quesnel by wagon-
C^AT DEPOSITS. road up the west bank of the F r a s e r r i v e r , t h e r e 

o c c u r s a d e p o s i t of g r e y - w h i t e , bedded s e d i -
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mentary c l a y i n a s s o c i a t i o n w i t h the d i a t o m i t e found on Lot Ho. 
8642. Qmesnel i s the n o r t h e r n t e r m i n u s of the P a c i f i c Great 
E a s t e r n R a i l w a y . The c l a y and d i a t o m i t e occur near the top of 
_teep b l u f f s o v e r l o o k i n g the r i v e r from an e l e v a t i o n of about 500 
feet and a p p a r e n t l y nave been s u b j e c t e d to s l i d i n g , the beds 
l y i n g i n detached masses. A sample tak e n a c r o s s a bed of 10 f e e t 
of c l a y and exposed .long a l e n g t h of 100 f e e t was t e s t e d i n the 
Cerami cs Laborat ory i t Ottawa . J . G. P h i H i p s d i d the t e s t i n g and 
r e p o r t e d t h a t the c l a y , which i s a s o f t , g r e y - w h i t e c o l o u r e d 
m a t e r i a l , r e q u i r e d 25jJ water to make i t p l a s t i c . T h i s wet c l a y 
v/orked w e l l and d r i e d s a t i s f a c t o r i l y w i t h a s h r i n k a g e of 5.3$. 
The f i r i n g b e h a v i o r was as f o l l o w s * -

Cone P i re S h r i n k a g e A b s o r p t i o n C o l o u r 

03 

3 

10 

0.0$ 

0.4$ 

0.6$ 

18.8$ Almost pure white 
c l e a n . 

17.6$ Almo st pur e whi t e 
s l i g h t l y i r o n -
s t a i n e d . 

16.3$ Almost pure w h i t e 
s l i g h t l y i r o n ¬
st a i n e d _ _ J l l i u _ a _ _ 

Remarks... 

F a i r l y 
ha r d 

Hard 

Very 
hard 

The c l a y f u s e d 
would be s u i t a b l e as 
shape s of whit e colo,u 
s t a t e , i t s p l a s t i c i t y 
d i a t o m i t e i t would ca 
t e s t s , p r e f e r a b l y on 
c l a y , has a f a i r l y h i 
c o l our. Should l a r g e 
q u a l i t i e s to be s a t i n 
maki ng s e wer-pi pe and 
found i n i t s o r i g i n a l 1 

the west would re s u i t 
tonnage can be seen ; 
r e s t to form a bench 

at Cone 19 and as i n d i c a t e d by the t e s t s , 
a b i n d e r i n the p r o d u c t i o n of d i a t o m i t e 
r . While the c l a y works w e l l i n the p l a s t i c 
i s not of a h i g h degree, and the amount of 

r r y would have to be determined by a d d i t i o n a l 
a l a r g e s c a l e - I St i s r a t h e r a h i g h - g r a d e 
gh f u s i o n p o i n t and f i r e s to a good white 
s c a l e working t e s t s prove i t s w o r k i ng 

f a c t o r y , i t would p r o b a b l y be s u i t a b l e f o r 
stoneware. While the c l a y has not been 
p o s i t i o n i t i s v e r y l i k e l y t h a t s e a r c h to 
i n f i n d i n g the o u t c r o p s . A f a i r l y l a r g e 

n the detached masses which have come to 
about 100 f e e t below the o r i g i n a l p o s i t i o n . 

Canada, r e p o r t s 
L. R e i n e e k e , i n Memoir 118 of the G e o l o g i c a l Survey of 

s ampling a bed 20 f e e t t h i c k by 50 f e e t l o n g , and 
the e x i s t e n c e of a d j o i n i n g beds 20 f e e t t h i c k which were o v e r l a i n 
by d i a t o m i t e . The r e s u l t s of s a m p l i n g by Reinecke i n d i c a t e t h a t 
i f the c l a y i s mixed w i t h the lower grade c l a y s from Baker Creek 
canyon, 9 m i l e s s o u t h , s e m i - r e f r a c t o r y c l a y s can be manufac t u r e d 
from the m i x t u r e . 
CHIMNEY CREEK BRIDGE 

SIDUAL CLAY DEPOST 
The f o l l o w i n g notes c o v e r i n g the o c c u r r 
ence of a No* 1 r e s i d u a 1 f i r e - c l a y near 
the Chimney Creek b r i d g e are from the 
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r e p o r t by L. R e i n e c k o , i n Memoir 110 of the G e o l o g i c a l Survey of 
Canada, pages 67 - 6 9 l -

"Samples 1 to 4 were take n ffom a - p o i n t 1,400 f e e t I n 
e l e v a t i o n above Chimney Creek b r i d g e , west of the F r a s e r r i v e r 
and w i t h i n s i g h t of the b r i d g e ; The b r i d g e i s about 26 m i l e s by 
road from 150-Mile House and 15 to 16 m i l e s over a h i g h grade 
from the P a c i f i c Great E a s t e r n R a i l w a y at W i l l i a m s Lake. The 
C l a y s occur as r e s i d i a l masses produced by the a l t e r a t i o n of a 
s e r i e s of Cache Creek f i n e - g r a i n e d q u a r t z i t e s and a r g i l l i t e s . 
The c l a y - b e a r i n g zon3 i s much crumpled and f a u l t e d , whereas the 
u n d i s t u r b e d beds below and to the s i d e are h a r d ? f r e s h , and f r e e 
from c l a y . Over the c l a y t h e r e are s i l t s and b a s a l t s of T e r t i a r y 
age. A s e c t i o n of the d e p o s i t from the top down i s as f o l l o w s f c -

Thi ckne s s i n 
F e e t . 

(a) B l a c k b a s a l t n e a r l y f l a t - l y i n g and f o r m i n g the 
summit of the s l o p e . The lower 15 f e e t i s 
broken up and c o n s i s t s of broken b a s a l t f r a g 
ments mixed w i t h the c l a y 40 

(b) F i n e s i l t , u n c o n s o l i d a t e d and w e l l bedded, 
p r o b a b l y of T e r t i a r y age 10 

(c) F i n e - g r a i n e d a r g i l l i t e or quart z i t e , y e l l o w ! s h 
w h i t e and p a r t l y a l t e r e d t o c l a y • • • .. ....... 30 

(d) B l u i sh, f i n e - g r a i n e d quart z i t e , the bed much 
crumpled and a p p a r e n t l y w h o l l y a l t e r e d to c l a y , 
a l t h o u g h the sample No. 1 t e s t e d c a r r i e d 50$ 
n o n - s l a k i n g m a t e r i a l „ z to 4 

(e) S i 1ty a r g i H i te or quart z i te changed to y e l l o w i s h 
w h i t e c l a y , 15 to 20$ of f r e s h r o c k p r e s e n t i 25 
(Sample No. 2) 

( f ) Seam of white c l a y w i t h p i n k i s h s t r e a k s , showing i n 
p l a c e s o n l y , i n a much crumple d and f a u l t ed bed. 
T h i s i s the best c l a y i n the bank*(Sample No. 3) . . . 2 t o 3 

(g) Resembles (e) w i t h seams of white c l a y through i t , 
percentage of f r ^ s h r o c k about the same as i n (e) 
(Sample No. 4) ... 1....... v . _ . . 25 

(h) A l t e r n a t e beds of s i l t y a r g i l l i t e or q u a r t f t i t e 
v a r y i n g s l i g h t l y i n t e x t u r e and c o l o u r , l a r g e l y 
a l t e r e d to c l a y t u t w i t h more rock p r e s e n t t h a n i n 
(d) , (e) , ( f ) , and (g) . ...... 65 
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( j ) B l a c k , carbonaceous a r g l l l i t e somewhat a l t e r e d to c l a y . 

(k) A l t e r n a t i o n s of a r g i l l i t e and q u a r t z i t e exposed f o r 800 f e e t 
down the s l o p e . These beds are not changed to c l a y . " 

"The beds from (k) downward s t r i k e a l o n g the s l o p e and are 
p r a c t i c a l l y u n d i s t u r b e d ; those from {cj to (g) a r e v e r y much 
crumpled, t w i s t e d , and appear i n a l l a t t i t u d e s , and the bed from 
(h) i s l e s s d i s t u r b e .. The a l t e r a t i o n to c l a y of beds (c) to 
(g) i s v e r y pronounced; (h) i s p a r t l y a l t e r e d t o c l a y and from 
(k) down the beds ar e q u i t e f r e s h . " 

The r e s u l t s of t e s t i n g on the samples t a k e n were as f o l l o w s : 

"Sample No. 1. S e m i - i - e f r a c t o r y . A w h i t e , r e s i d u a l c l a y . Washing 
and s c r e e n i n g through 80-mesh s i e v e y i e l d s 50$ of 

p l a s t i c c l a y resembl? ng stoneware c l a y - T h i s burns t o a l i g h t 
grey hard body. The crude c l a y , ground to pass a 16-mesh s c r e e n , 
has low p l a s t i c i t y , but i s e a s i l y moulded, burns to a dar& g r e y , 
hard body at Cone 5. T o t a l s h r i n k a g e at Cone 5, 8$, a b s o r p t i o n 
at the same t e m p e r a t i r e 6$...The washed c l a y f u s e s at Cone 15 
and the crude c l a y at Cone 18. 

Samule No. 2,, A No. 3 f i r e - c l a y . A w h i t e and p i n k r e s i d u a l c l a y . 
P l a s t i c i t y low. Burns to a h a r d 9 b u f f body at 

Cone 5 w i t h t o t a l s h r i n k a g e of 11$ and a b s o r p t i o n 11$. Twenty-
f i v e per c e nt of the crude i s c l a y . 

Sam_i!£„N_:__3• No. 1 f i r e - c l a y or k a o l i n . White and p i n k r e s i d u a l 
c l a y . Ground to pass ' 16-me' sh s c r e e n . P l a s t i c i t y 

low. As a l l the p a r t i c l e s do not s l a k e the c l a y i s g r a n u l a r 
when w e t t e d . Burns to a c r e a m - c o l o u r e d body at Cone 5 w i t h t o t a l 
s h r i n k a g e of 15 and a b s o r p t i o n of 17$. P o r t i o n ground to pass 
an 80 mesh s c r e e n ; p l a s t i c i t y good, c l a y smooth when w e t t e d . 
F l o o r t i l e burnt t o Gone 5 s l i g h t l y o f f w h i t e c o l o u r and not 
v i t r i f i e d . C l a y makes a good c a s t i n g s l i p when poured i n t o 
p l a s t e r moulds, but needs the a d d i t i o n of p o t t e r ' s f l i n t because 
of h i g h s h r i n k a g e . C l a y not a f f e c t e d when heated to Cone 30, 
hence h i g h l y r e f r a c t o r y . 

Sample No. 4. S e m i - r e f r a c t ory c l a y . L i ght b u f f , re s i d u a l c l a y . 
Ground t o p ass 150-mesh s c r e e n ; p l a s t i c i t y f a i r 

but s h o r t i n t e x t u r e . Burns to drab grey v i t r i f i e d body at Cone 
5 w i t h a t o t a l s h r i n k a g e of 14$. Fuses a t Cone 17, :f 

"Mr * Keele remarks on the r e s u l t s as f o l l o w s * 'These t e s t s 
show t h a t the d e p o s i t i s uneven i n q u a l i t y , that the c l a y - f o r m i n g 
p r o c e s s e s are not completed, as p l a s t i c i t y i s g e n e r a l l y low and 
f l u x i n g i m p u r i t i e s are r a t h e r h i g h i n c e r t a i n p o r t i o n s . The c l a y s 
of t h i s d e p o s i t as a whole might he worked f o r the manufacture of 
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a low grade of f i r e b r i c k - , or as a m i x t u r e w i t h a more p l a s t i c 
c l a y f o r making sewer-pipe. I f the m a t e r i a l was c rushed and 
washed i t would y i e l d a c e r t a i n amount of f i n e c l a y which c o u l d 
be used i n the manufacture of stoneware goods, but the y i e l d of 
washed c l a y would p r o b a b l y be too s m a l l to repay t h a t o p e r a t i o n . 
As the m a t e r i a l i s not f i n e - g r a i n e d and i s not w h i t e i n e i t h e r 
the raw or burned s t a t e , i t cannot be c l a s s e d as a commercial 
k a o l i n or c h i n a c l a y • 1 1 1 

G.H. TURNER'S WILLIAMS T h i s p r o p e r t y , c o m p r i s i n g L o t s Nos. 5177, 
M M ^ L A X _ M £ 0 £ I T _ . 5178 and 5180, i s s i t u a t e d 4.3 m i l e s by 

road i n a s o u t h - w e s t e r l y d i r e c t i o n from 
W i l l i a m s Lake s t a t i o n on the P a c i f i c Great E a s t e r n R a i l w a y . 
A c c o r d i n g to G.H. Turner, he i s the owner of the l a s t two 
mentioned l o t s w h i l e the f i r s t one i s h e l d j o i n t l y by B. A. 
G u n l i f f e and h i m s e l f . 

A s e r i e s of a l t e r e d a r g i l l i t e s has been exposed a l o n g the 
r o a d s i d e and by open-cuts some 300 f e e t to the west of the r o a d . 
Samples of r e s i d u a l c l a y e y m a t e r i a l s i m i l a r to t h a t s a i d to have 
been shipped to the p l a n t of the B.C. R e f r a c t o r i e s Company i n 
Vancouver were tak e n from the r o a d s i d e p i t , and from a 3 0 - f o o t 
open-cut to the west of the r o a d , and 20 f e e t above i t . 

The sample from the r o a d s i d e p i t r e q u i r e d 27$ m o i s t u r e to 
temper to a s t i f f p l a s t i c s t a t e and was worked w i t h d i f f i c u l t y 
due t o the s h o r t n e s s of the c l a y . The d r y i n g was s a t i s f a c t o r y 
and was accompanied by a s h r i n k a g e of 1.7$. On f i r i n g the product 
to Cone 10 i t was found t h a t the s h r i n k a g e was 0.0$, the 
a b s o r p t i o n was 23.6$, the c o l o u r was a d i r t y b u f f , f u l l of s p e c k s , 
and s o f t and f r i a b l e . J.G. P h i H i p s , the cerami st c o n d u c t i n g the 
t e s t s , notes t h a t the c l a y f u s e s at Cone 18 and due t o the poor 
w o r k i n g and f i r i n g p r o p e r t i e s , c o n c l u d e s t h a t the c l a y i s of l i t t l e 
or no v a l u e as a raw m a t e r i a l i n the ceramic i n d u s t r y ^ 

The sample from the 30-foot open-cut t e s t e d s i m i l a r i l y i n 
the Cerami c Laborat ory of the Department of Mine s, Ottawa, re -
q u i r e d 23$ water to temper the c l a y , and w h i l e i t was i n c l i n e d to 
be s h o r t i t was found to work f a i r l y w e l l . The m a t e r i a l d r i e d w i t h 
s a t i s f a c t o r y r e s u l t s and showed a s h r i n k a g e of 4.7$. On f i r i n g , 
the r e s u l t s were as f o l l o w s : -

C one F i r e S h r i n k a g e Abs.or.pt i on C o l o u r Remarks. 

03 0.0$ 19.4$ White, c l e a n F a i r l y hard 
3 0.0$ 19.0$ " " if t» 

10 0.0$ 19.0$ " " •< » 
C l a y fused at Cone 19 

http://Abs.or.pt
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The h e a v i l y wooded.mountain s l o p e s show a few o u t c r o p s 
below 2,500 f e e t e l e v a t i o n . The best s e c t i o n of sedimentary 
sandstones, s h a l e s , and r e d and blue s h a l e s may be seen i n a 
r a v i n e t r i b u t a r y to Gold stream. The s e c t i o n was 250 f e e t t h i c k , 
the lower 150 f e e t b e i n g l a r g e l y red s h a l e . At the j u n c t i o n of 
the main stream w i t h i t s t r i b u t a r y t h e r e i s a heavy bed of r e d 
sha l e exposed on a 23-foot f a c e . Above the red sh a l e i s a blue 
s h a l e , and s i m i l a r m a t e r i a l i s found out c r opping up t he t r i b u t a r y 
r a v i n e near an o l d t u n n e l . F i v e samples were t a k e n by R i e s and 
the f o l l o w i n g r e s u l t s were o b t a i n e d * -

Sampie_^oi_,j.£42. Red shale from the j u n c t i on of the two creek s 
above r e f e r r e d t o . On bei n g t e s t e d t h i s c l a y 

proved to be adapted to the making of good q u a l i t y common red 
b r i c k and showed p o s s i b i l i t i e s when mixed w i t h more p l a s t i c c l a y 
f o r the manufacture of sewer-pipe^nd p a v i n g - b r i c k * 

Sam_ile_No_._JL945. T h i 3 sample was taken from the blu e shale o v e r 
l y i n g the red sh a l e beds and may p r o p e r l y be 

classedi.as a f i r e - o l a y . I t i s the best c l a y on the p r o p e r t y . I t 
i s f i n e - g r a i n e d and dense l i k e the o t h e r s h a l e s on the p r o p e r t y , 
and worked best w i t h wet pan grinding,- i t s p l a s t i c i t y b e i n g good 
and the a i r - d r i e d p r o d uct showing a s h r i n k a g e of a p p r o x i m a t e l y 
8$. I t s f u s i o n poin-. was Cone 30, the f o l l o w i n g f i r i n g t e s t s 
showing the b e h a v i o r of the s h a l e when f i r e d from Cone 010 to 
Cone 15s-

Cone JEL_e Shrinft&fle Ab s o r p t i on C o l our and Rema r k s 

010 2.8$ 17.60$ S o f t body though not 

05 4.4$ 15.55$ 
v e r y p o r o u s . 

05 4.4$ 15.55$ B u f f c o l o u r and s t e e l 

5.6$ 
hard . 

1 5.6$ 10.35$ Buf f and f a i r l y dense 10.35$ 
body. 

7 7.0$ 7.00$ 
9 7.4$ 5.1 $ 

15 11.5$ 2.6$ 
L-_fl_,_ ^ , Fused 

2.6$ 

T h i s s h a l e i n i t s p l a s t i c c o n d i t i o n c o u l d be used f o r making 
p r e s s e d b r i c k and, w i t h the use of g r o g , f o r making f i r e - b r i c k . 
I t i s almost as r e f r a c t o r y as the Sumas f i r e c l a y s . 

Sample flo.» 1944 T T h i s sample, t a k e n from the t u n n e l on the t r i b u 
t a r y st ream, showed good p l a s t i c i t y , worked 

w e l l , and on f i r i n g burned to a dense b r i c k s t e e l hard at Cone 05. 
F u s i o n p o i n t was Cone 27. 



gamble Nft. T h i s sample was t a k e n from an i r r e g u l a r d e p o s i t 
of white c l a y of unknown d i m e n s i o n s . I t i s a 

v e r y p l a s t i c c l a y , t a m p e r i n g w i t h 18$ water, d r y i n g w i t h an a i r 
s h r i n k a g e of 5$ and b u r n i n g to a cream or b r i g h t b u f f c o l o u r at 
Cone 010, at which temperature i t i s n e a r l y s t e e l h a r d -

I n g e n e r a l , R i ^ s c o n c l u d e s t h a t the Blue Mountain s h a l e s 
are s o f t e r and more e a s i l y ground than the Sumas s h a l e s , but have 
a h i g h e r s h r i n k a g e w?.en f i r e d at lower cones. The blue s h a l e , 
sample No. 1943, i s a f i r e - c l a y and i t seems t h a t these m a t e r i a l s 
might be s u c c e s s f u l l y used f o r the manufacture of t e r r a c o t t a , 
s e w e r - p i p e , and f i r e - p r o o f i n g . 

ATLAS CLAY PRODUCTS,LxDc T h i s p r o p e r t y , c o m p r i s i n g 130 a c r e s of 
j^umas...Mountain P r o p e r t y ^ the Pooks r a n c h , i s s i t u a t e d n o r t h of 

the o l d Great N o r t h e r n R a i l w a y t r a c k s 
at K i l g a r d , b e i n g s e p a r a t e d on the east boundary from the C l a y b u r n 
p r o p e r t y by a narrow s t r i p of I n d i a n Reserve l a n d * I t i s owned 
by the A t l a s C l a y P r o d u c t s , L i m i t e d , the a u t h o r i z e d c a p i t a l b e i n g 
|150,000 d i v i d e d e q u a l l y i n t o common and 7$ p r e f e r e n c e s h a r e s . 

The c l a y and s b a l e measures o u t c r o p a l o n g the rai1way t r a c k 
and up the south s i d e of Sumas mountain and a r e the w e s t e r l y 
c o n t i n u a t i o n of the r e g u l a r c l a y and s h a l e measures now b e i n g 
worked by the C l a y b u r n Company. Acce ss i s by means of the Great 
N o r t h e r n Rai1way and r o a d . The best exposures are 50 m i l e s east 
of Vancouver and w i t h i n h a I f a m i l e of the main P r a s e r V a l l e y 
south r o a d . 

Test work has t e e n l i m i t e d , but t h e r e i s s u f f i c i e n t evldenoe 
i n the form of n a t u r a l l y opened c u t s and o u t c r o p s to i n d i c a t e 
a r e g u l a r s e r i e s of s a n d s t o n e s , blue c l a y s and s h a l e s , d i p p i n g 
at a p p r o x i m a t e l y 10 degrees to the S.W. w i t h a s t r i k e of about 
S. 40 degrees K. The r e g u l a r i t y of the o u t c r o p s and the t h i c k n e s s 
of the i n d i v i d u a l beds of s h a l e would i n d i c a t e beds of con
s i d e r a b l e e x t e n t , i n f o r m a t i o n which would have bo be determined 
by d r i l l i n g . S u r f a c e development work, c o n f i n e d to the more 
f a v o u r a b l e s e c t i o n s of the p r o p e r t y near the s o u t h - e a s t end a l o n g 
the r a i l w a y t r a c k s , would a l s o be n e c e s s a r y . 

Seven samples i n a l l were taken and sent to the Ceramics 
L a b o r a t o r y of the M i n i s Branch, Ottawa, where t e s t s were conducted 
by J . G. P h i l l i p s . Tne r e s u l t s were as f o l l o w s i -

§ample_^g__1_l_. T h i s sample was t a k e n a c r o s s a w i d t h of 12 f e e t of 
f r e s h c l a y e y s h a l e on the east end of the l o w e r , 

or s o - c a l l e d No. 1 seam, and from a p o i n t about 150 f e e t from the 
e a s t e r n boundary of the p r o p e r t y . I t was a grey s o f t s h a l e , 
r e q u i r e d 22$ m o i s t u r e f o r t e m p e r i n g , b e i n g p l a s t i c and w o r k i n g 
w e l l , and d r i e d w i t h an a i r s h r i n k a g e of 7*2$. The f i r i n g 
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behavi or was as fol1owsi-» 

Con^ S h r i n k a g e A b s o r p t i o n GoTour_and Remarks,. 

010 1.0$ 15.5$ L i g h t b u f f , f a i r l y hard 
03 3.2$ 12.7$' Good l i g h t b u f f , hard 
3 4.1$ 10.4$ Good l i g h t b u f f , hard 

l£ I^sejL____. 

T h i s c l a y has good working and f i r i n g p r o p e r t i e s , has a 
l o n g f i r i n g range w i t h i n d i c a t i o n s of g e n e r a l l y good f i r i n g 
q u a l i t i e s , f i r i n g to a good b u f f c o l o u r . I t c o u l d be used f o r 
making common b r i c k , h o l l o w b u i l d i n g t i l e , d r a i n t i l e , b u f f 
f a c i n g - b r i c k , sewer-pipe and r o o f i n g t i l e . 

Sam-pie No . 2 . T h i s s amp 1 e f r om the s ame l o c a l i t y as s amp 1 e No. 1, 
was t a k e n a c r o s s 4 f e e t of a 4-foot bed of s h a l e 

known l o c a l l y as seam No. 2, and l y i n g a s h o r t d i s t a n c e v e r t i c a l l y 
above seam No. 1. I t s w o r k i n g and d r y i n g p r o p e r t i e s were s i m i l a r 
to those of sample No. l f the s h r i n k a g e , however, be i n g but 6$. 
The f i r i n g p r o p e r t i e s were as f o l l o w s I -

glja--i.xl.a3.aga A M s - s i l o n calmr_ - B.I_a - . B g tii&_.-. Z 

08 0.6$ 18.1$ Salmon h o l o u r , f a i r l y hard 
06 2.0$ 15.5$ Salmon, hard 
03 5.0$ 12.7$ Dark salmon and v e r y h a r d . 
12 £us_d 

The u n f a v o u r a b l e f i r e d c o l o u r would p o s s i b l y l i m i t the 
u s e f u l n e s s of t h i s c l a y f o r f a c e b r i c k , but i t o o u l d be used f o r 
common wares and p o s s i b l y f o r sewer-pipe. 

Sample No. 5. Thi s sample, from the same l o c a l i t y as the f i r s t 
two samples but from a 7-foot bed of grey s o f t 

s h a l e o v e r l y i n g seam No. 2, c a l l e d l o c a l l y seam No. 3, tempered 
w i t h 21$ m o i s t u r e to a p l a s t i c mass which worked w e l l and d r i e d 
v/ith a s h r i n k a g e of 5.6$. I t s f i r i n g q u a l i t i e s at Cones 08, 03, 
were s i m i l a r to those f o r sample No. 2. Tho f u s i o n p o i n t was 
reached at Cone 3. The c l a y c o u l d be used f o r common b r i c k , 
h o l l o w b u i l d i n g t i l e and d r a i n t i l e , the u n f a v o u r a b l e d a r k salmon 
c o l o u r when f i r e d l i m i t i n g i t s use f o r f a c i n g b r i c k . 

Sample No. 4. T h i s sample was t a k e n from a 2 0 - f o o t exposure of 
b l u e c l a y , s i t u a t e d i n a s m a l l r a v i n e , a p p r o x i -

mately 400 y a r d s west of the three p r e v i o u s samples. The w o r k i n g 
q u a l i t i e s were s a t i s f a c t o r y , the d r y i n g s h r i n k a g e b e i n g 6.7$. The 
f i r i n g b e h a v i o r was as f o l l o w s : -

http://glja--i.xl.a3.aga
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Gone __.£_ S h r i n k a g e . .Absorption , C o l o u r and Remarks 

03 1*258 9 . 3 $ Dark b u f f , hard 
3 4 . 8 $ 8 . 3 $ Brown and ver y hard 

10 6 . 8 $ 3.1$ Dark brown, m o t t l e d from 
23 Fused 

3.1$ 
i r o n s p o t s and almost 
v i t r i f i e d . „,., 

The c l a y was fuund to b e . s l i g h t l y l a c k i n g i n d e s i r e d 
p l a s t i c i t y , but to have m e r i t i n h a v i n g a r a t h e r h i g h f u s i o n p o i n t , 
a l o n g f i r i n g range, and a g r a d u a l i n c r e a s e i n s h r i n k a g e and 
approach to v i t r i f i c a t i o n . I t s f i r e d c o l o u r was judged o n l y 
f a i r , and i t c o u l d be used f o r common c l a y p r o d u c t s , f a c e b r i c k , 
sewer-pipe and r o o f i n g t i l e . 

gamble Np. 5. One hundred and f i f t y y a r d s west of sample 4, a 
sample was take n a c r o s s a 5-foot w i d t h of a 10-

f o o t bed of c l a y exposed i n the r a i l w a y embankment. I t i s f a i r l y 
p l a s t i c , and crack e d d u r i n g moderately r a p i d d r y i n g , the 
s h r i n k a g e b e i n g 5.9$. She f i r e d p r o p e r t i e s were o n l y f a i r , but 
as i t f i r e s to a r a t h e r good red c o l o u r at Cone 03 and does not 
fuse u n t i l Cone 5, i t has p o s s i b i l i t i e s f o r the making of f a c e -
b r i c k . 

gample, No. 6. T h i s sample was taken a c r o s s 6 f e e t of c l a y at a 
p o i n t 150 f e e t west of sample No. 5. I t i s 

o n l y s u i t a b l e f o r the m a n u f a c t u r e o f oojwaon b r i c k , h o l l o w b u i l d i n g 
t i l e and d r a i n t i l e . At Cone OS the p r o d u c t chewed a f i v e 
s h r i n k a g e of 6.0$, the a b s o r p t i o n o f 4.0$ and a dark salmon 
c o l o u r and v i t r i f l c a t i f i n . F u s i o n p o i n t was Cone 1. 

gamnle ffo. 7. T h i s sample was t a k e n from a 2 0 - f o o t bed of bl u e 
s h a l e and c l a y s i t u a t e d above the road and near 

the c e n t r e of the p r o p e r t y . I t was found t o be somewhat l a c k i n g 
i n p l a s t i c i t y , had a s h o r t f i r i n g range and a low f u s i o n p o i n t , 
the f i r i n g b e h a v i o r b e i n g as f o l l o w s ! -

S_ j _ _ _i_J__S3_E_._j£_.E_ 4b£0£pj_ion gP.I„ur„and,. Remarks 
Ofi 0.3$ 16.8$ Brownish salmon, f a i r l y 

h ard 
06 1-7$ 14.5$ do do do . 
03 5.6$ 8.3$ (food red and very h a r d . 

_ 1 
The c l a y c o u l d be used f o r the making of common b r i c k 

h o l l o w b u i l d i n g - t i l e , d r a i n t i l e , e t c . , i f i t s working p r o p e r t i e s 
were proved s a t i s f a c t ory i n l a r g e - s c a l e working t e s t s . 
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I t i s c o n s i d e r e d very p r o b a b l e t h a t v e r y l i t t l e depth 
would be r e q u i r e d at the so u t h - e a s t c o r n e r of the p r o p e r t y to 
rea c h the g e o l o g i c a l h o r i z o n from which the f i r e - c l a y i s b e i n g 
mined on the a d j o i n i n g C l a y b u r n p r o p e r t y . I f such f i r e - c l a y beds 
were encountered the v a l u e of the p r o p e r t y would be m a t e r i a l l y 
enhanced. P r o v i d e d s u f f i c i e n t market can be o b t a i n e d f o r the 
face and p r e s s e d b r i c k p r o d u c t s , i t may be c o n c l u d e d t h a t the 
p r o p e r t y i s w e l l l o c a t e d f o r e c o n o m i c a l w o r k i n g , and moderately 
w e l l s i t u a t e d w i t h r e s p e c t to the Vancouver and F r a s e r V a l l e y 
market s. 

KYUQUOT SOUND PYROPHYLLITE For a complete d e s c r i p t i o n of the 
DEPOSITS. Vancouver I s l a n d . o c c u r r e n c e of q u a r t z - p y r o p h y l l i t e , 

which i s found on the Mont e l t h and 
D e a r t r a i l c l a i m s l o c a t e d on the p e n i n s u l a between Easy c r e e k and 
K o k s h i t t l e arm of Kyuquot sound (one of the l a r g e r i n l e t s on the 
north-west coast of Vancouver i s l a n d ) , the r e a d e r i s r e f e r r e d to 
the e x h a u s t i v e r e p o r t by C H . Clapp which appeared i n the 1913 
Summary Report of the G e o l o g i c a l Survey of Canada, pages 109-126. 

The q u a r t z - p y r o p h y l l i t e , an a l t e r a t i o n p r o d uct of f e l d -
s p a t h i c a n d e s i t e s and d a c i t e s , was used by the o l d B.C. P o t t e r y 
Company of V i c t o r i a as a " f i r e - c . l a y The p r o p e r t y i s s i t u a t e d 
on t i d e w a t e r w i t h i n a few f e e t of the sh o r e . A c c o r d i n g to C l a p p , 
a p p r o x i m a t e l y 500,000 tons of m a t e r i a l can be c o n s e r v a t i v e l y 
e s t i m a t e d as b e i n g i n r e s e r v e . 

H e i n r i c h R i e s , i n the G e o l o g i c a l Survey of Canada Memoir 
24E, page 140, makes the f o l l o w i n g remarks about a sample of the 
p y r o p h y l l i t e t a k e n from the s t o c k p i l e at the B.C. P o t t e r y 
Company's p l a n t i n V i c t o r i a s "The s t u f f c o n s i s t s of a m i x t u r e of 
c l a y and lumps of p a r t i a l l y decomposed r o c k , and t u r n e d out t o 
be one of the most r e f r a c t o r y c l a y s found i n w e s t e r n Canada, A 
sample l o t from the s t o c k p i l e at the f a c t o r y showed the c l a y t o 
be of r a t h e r low p l a s t i c i t y f o r the r e a s o n that much of i t 
r e p r e s e n t s but p a r t l y k a o l i n i z e d r o c k . " 

" I t was worked up w i t h 20$ wa t e r , and had an a i r s h r i n k a g e 
of 3$, w i t h a t e n s i l e s t r e n g t h of 84 pounds per square i n c h . " 

"The b u r n i n g t e s t s were c a r r i e d out i n some d e t a i l because 
of the r e f r a c t o r y c h a r a c t e r of the m a t e r i a l ! -



• 

-30-

C one P i re S h r i n k a g e Absor-st i o n C o l o u r 

010 S l i g h t l y s w e l l e d 15.50$ Salmon 
03 " 14.2 2$ P i n k 
1 " " 11-7 $ P i n k 
5 0.6$ 9.23$ Drab 
9 1.7$ 7.92$ Grey 

13 Not v i t r i f i e d 

I t burns s t e e l h a r d at Cone 1 and shows good r e f r a c t o r i n e s s 

I t i s unde r s t ood t h a t sample s of the more a l t e r e d r o c k were 
t e s t e d by s e v e r a l ce.'amiets i n Great B r i t a i n ^ The g e n e r a l 
r e s u l t of t h e i r t e s t s showed t h a t the c l a y was of poor p l a s t i c i t y 
but of e x c e l l e n t q u a l i t y f o r use i n p o t t e r y , p o r c e l a i n , c h i n a -
ware and high-grade t i l e and paper m a n u f a c t u r e . 

BENTONITE CLAYS 

B e n t o n i t e i s the name g i v e n to a v e r y p l a s t i c (when wet) 
c l a y - l i k e group of nu t e r i a l s c o n s i s t i n g m a i n l y of the m i n e r a l 
m o n t m o r l l l i on! te • When d r y , bent oni te i s r o c k and war;-like i n 
appearance and f e e l , som« v a r i e t i e s beeoming powdered cn i o n g 
expo s u r e . I t i s c rep. my whi te to o l i v e g r e e n i n c o l o u r , 
e x hi b i t i n g c one h o i d a l f r a c t u r e and when we t i s ext reiae l y smooth 
f e e l i n g and p l a s t i c . I t resembles s o f t coap when soaked i n water 
and some t y p e s of b e n t o n i t e are capable of a b s o r b i n g as much as 
f i v e t imes t h e i r own weight of water and c o i n c i d e n t l y i n c r e a s i n g 
t h e i r b u l k to severa] times t h e i r o r i g i n a l d r y s i z e . I t u s u a l l y 
o ccurs i n bedded d e p o s i t s of v a r y i n g t h i c k n e s s and g e o l o g i c a l 
re s e a r ch ha s i n d i c a t e d i t s fo rma t i on by the d e v i t r i f i c a t i on and 
p a r t i a l d e c o m p o s i t i o n of beds of v o l c a n i c ash« The o u t c r o p s are 
always b a r r e n of v e g e t a t i o n and g e n e r a l l y e x h i b i t a p e c u l i a r 
c r i n k l e d c o r a l - l i k e r p p e arance when d r y . 

B e n t o n i t e i s used p r i n c i p a l l y f o r o i l - r e f i n i n g as a f i l t e r 
to remove i m p u r i t i e s , the B r i t i s h Columbia v a r i e t i e s b e i n g p a r t i 
c u l a r l y w e l l adapted f o r t h i s use. I t i s a l s o used as a bonding 
i n g r e d i e n t i n foundry work, and i n a wide v a r i e t y of uses such 
as f o r s d e - i n k i n g of n e w s p r i n t ; as a bonding medium In f i r e 
b r i c k , a s b e s t o s cemerts, i n s u l a t i n g and a o c o u s t i c p l a s t e r s ; f o r 
i n c r e a s i n g the w o r k a b i l i t y of cement m o r t a r s ; as a t h i c k e n i n g 
and suspend i n g agent i n the heavy-mud system of r o t a r y , o i l - w e 11 
d r i l l i n g ; and f o r soaps, c o s m e t i c s , a n t i p h i o g i s t i n e < , h o o f -
p a c k i n g , e t c . 

B e n t o n i t e i s g e n e r a l l y s o l d as a f i n e l y powdered product 
and s h o u l d be f r e e from o b j e c t i o n a b l e amounts of sand., gypsum, 
carbonaceous matter and s o l u b l e s a l t s . P r i c e s are from about 
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$8 per t o n f o r the d r i e d and crushed Wyoming crude and $25 per 
t o n f o r s e l e c t e d a i r - f l o a t e d b e n t o n i t e , f.o.b. C h i c a g o , as at 
r e c e n t q u o t a t i o n s . 

BRITISH COLUMBIA OCCURRENCES OP BENTONITE 

There a r c no r e p o r t e d o c c u r r e n c e s of b e n t o n i t e i n M i n e r a l 
Survey D i s t r i c t s Nos. 1, 2, 5 and 6. 

K e e l * r e p o r t e * the d i s c o v e r y of b e n t o n i t e from the v i c i n i t y 
• f 1 7 - M i l e H O U S Q on the C a r i b o o road and a l s o from the mouth of 
Gorge creek, i n tho Deadman R i v e r v a l l e y , northwest of Kamloops 
l a k e . These d e p o s i t s were not examined as t h e i r d i s t a n c e from 
r a i l w a y t r a n s p o r t a t i o n p r e c l u d e s commercial deve1opment u n t i 1 
such time as the m o r e ' c o n v e n i e n t l y s i t u a t e d N i c o l a and P r i n c e t o n 
d e p o s i t s have been u t i l i z e d . 

J . GUICHON RANCH T h i s d e p o s i t , s i t u a t e d Zi m i l e s east of 
BENTONITE DEPOSIT* Q u i l c h e n a by road and 10 m i l e s n o r t h e a s t of 

the rai1way at N i c o l a by r o a d , o u t c r o p s as 
an 8-foot bed of b e n t o n i t e o v e r l y i n g conformably a 5-foot bed 
of s h a l y l i g n i t e c o a l - The r o c k s i n the a r e a s u r r o u n d i n g the 
d e p o s i t a r e T e r t i a r y v o l c a n i o s , the immediate v i c i n i t y of the o u t -
c r o p p i n g s b e i n g covered w i t h c l a y e y d e t r i t u s . 

The only development on t h e b e n t o n i t e o u t c r o p i s a 3 0 - f o o t 
g h a f t put down from the c h a r a c t e r i s t i c a l l y c r i n k l e d s u r f a c e i n 
o r d e r t o o b t a i n samples of the c l a y f o r t e s t i n g . The beds 
s t r i k e a p p r o x i m a t e l y n o r t h and s o u t h , d i p p i n g i n t o the h i l l at an 
angle of 30 t 0 the h o r i z o n t a l . The b e n t o n i t e i s f u r t h e r 
exposed by the development of the l i g n i t e seam which i s used 
l o c a l l y f o r domestic f u e l . S e v e r a l s h o r t t u n n e l s have i n d i c a t e d 
the c o n t i n u i t y of the bed, w i t h a t h i c k n e s s of 8 f e e t , f o r some 
d i s t a n c e underground. The m a t e r i a l i s a dense, f i n e - g r a i n e d , 
g r e a s y - a p p e a r i n g , r o c k - l i k e , c l a y of creamy y e l l o w to o l i v e 
g r e en i n c o l o u r , and e x h i b i t i n g c o n c h o i d a l f r a c t u r e . 

Three Samples were t a k e n : No. 1 sample b e i n g a c r o s s 8 f e e t 
v f b e n t o n i t e near the p o r t a l of the upper or Iffoo 1 t u n n e l ; No. 2 
b e i n g a c r o s s 7 f e e t of impure sandy c l a y 130 f e e t i n from the 
p o r t a l of No. 1 t u n n e l ; and No. 3 from a c r o s s 6 f e e t of b e n t o n i t e 
exposed i n an open-cut d i r e c t l y above and to the r i g h t of the 30-
f o o t s h a f t . These samples were t e s t e d i n the Chemical D i v i s i o n 
L a b o r a t o r y of the Department of M i n e s , Ottawa, by A. S a d l e r . The 
f o l l o w i n g p h y s i c a l t e s t r e s u l t s were o b t a i n e d ; -
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t Mo.,1 Io A __£ . No. 3 
S p e c i f i c G r a v i t y de termined by 
pycnomet e r • 6 l a y d r i e d at 105 Q. 2,54 2.29 2.55 

F u s i o n p o i n t by Seger cones 12 11 14 

R e f r a c t i v e Index 1.548 1.556 1.548 

Ivloisture of c l a y d r i e d at 105°C 
M o i s t u r e a f t e r h e a t i n g to 400oC. 
M o i s t u r e a f t e r » " 500°C. 
M o i s t u r e » » " 600°C. 
M o i s t u r e 11 » » 700°C. 

3. 55$ 
2.42$ 

* 2.11$ 
1.64$ 
.68 $ 

5.05$ 
* 3.07$ 

1.96$ 
1.38$ 
-75$ 

-

* C o l l o i d a l p r o p e r t i e s competely d e s t r o y e d at these Temps. 

Water absorbed by 1 gramme 
of b e n t o n i t e c l a y 1.8 g r . 1.0 g r . 

T e s t s were a l s o made to determine how the degree of d i l u t i o n 
of a b e n t o n l t e - w a t e r s u s p e n s i o n and the time of s t a n d i n g a f f e c t e d 
the c l a y i n s u s p e n s i o n . Four 10-gram samples were d i s i n t e g r a t e d 
i n 350 cc of d i s t i l l e d water and d i l u t e d t o 500 c c , 1,000 c c , 
1,500 c c , and 2,000 c c . The amount of c l a y i n s u s p e n s i o n was 
determined a f t e r 1, 4, 6 and 10 days. R e s u l t s showed t h a t Sample 
No. 1 was the most c o l l o i d a l of a l l those t e s t s , t h e r e b e i n g 
17.90 per cent of the c l a y i n s u s p e n s i o n a t the end of 10 days 
( i n the 500 G C beaker) as. compared to 6.37$ and 7.02$ f o r 
samples No* 2 and No. 3. Complete r e s u l t s from t h i s t e s t , as 
we 11 as from t e s t s showing the c o a g u l a t i n g e f f e c t of v a r i o u s 
r e a g e n t s upon the. sample s are qui t e l e n g t h y , but those i n t e r e s t e d 
may o b t a i n them by wri t i n g to the Bureau of M i n e s . 

There i s a v a i l a b l e at t h i s Guichon Ranch d e p o s i t a l a r g e 
i n d i c a t e d supply of b e n t o n i t e which i t would be p o s s i b l e t o mine 
w i t h r e l a t i v e l y cheap underground methods, s h o u l d s u f f i c i e n t 
demand f o r b e n t o n i t e be found to more than ta x the c a p a c i t y of 
the more f a v o u r a b l y l o c a t e d P r i n c e t o n d e p o s i t s . 

Other o c c u r r e n c e s of b e n t o n i t e i n the M e r r i t t - N i c o l a a r e a 
a r e i n d i c a t e d by samples r e c e i v e d from Murdoch M c l n t y r e of 
M e r r i t t , and H. Stumbles and J.S. Morgan of Lower N i c o l a , a l l 
of whom r e p o r t s u b s t a n t i a 1 q u a n t i t i e s of the m a t e r i a l a v a i l a b l e . 

M i n e r a l Survey D i s t r i c t No. 4 . 

S e v e r a l d e p o s i t s of b e n t o n i t e o c c u r i n the P r i n c e t o n a r e a 
of the Similkameen M i n i n g D i v i s i o n . The m a j o r i t y o f these are 
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e x c e p t i o n a l l y w e l l s i t u a t e d w i t h r e s p e c t to r a i l w a y t r a n s p o r 
t a t i o n , two of them being i n r a i l w a y c u t s on the P r i n c e t o n -
Copper M o u n t a i n branch l i n e of the Canadian P a c i f i c R a i l w a y . 

PRtNCETON PROPERTIES,LTD. 
Ben,'tori.4te P e p p s i t j u 

and. Land 
seam and 
co u l d be 
the c o a l 

An 1 8 - i n c h bed of creamy w h i t e 
b e n t o n i t e i s found i n the now f l o o d e d 
c o l l i e r y of the former P r i n c e t o n Goal 

Company. The m a t e r i a l o c c u r s between the lower c o a l 
the shale f l o o r and i t i s d o u b t f u l i f such a t h i n bed 
worked e c o n o m i c a l l y i n c o n j u n c t i o n w i t h the .mining of 

B e n t o n i t e beds of good q u a l i t y and t h i c k n e s s o u t c r o p on 
the south side of the f i r s t r a i l w a y cut east from the r a i l w a y 
b r i d g e c r o s s i n g the Similkameen r i v e r on the Copper M o u n t a i n -
P r i n c e t o n branch of the Canadian P a c i f i c R a i l w a y , the main 
p o r t i o n of the d e p o s i t b e i n g on lands owned by P r i n c e t o n 
P r o p e r t i e s Limi t ed. The o u t c r o p shows a 14-foot bed of b e n t o n l t e . 
The upper t h r e e f e e t Are s l i g h t l y y e l l o w i s h - b r o w n i n c o l o u r and 
below t h i s i s 7 to 8 f e e t of y e l l o w c l a y . Next below i s a 4-foot 
bed of c l a y , then a t h i n seam of l i g n i t e c o a l and, l a s t l y , s h a l e . 
About 5 0 0 yards to the east of t h i s o u t c r o p the b e n t o n i te beds 
are found o u t c r o p p i n g at s l i g h t l y h i g h e r e l e v a t i o n s a l o n g the 
s outh w a l l of the r a i l w a y c u t , and he re a smal1 open-cut q u a r r y 
and s h o r t a d i t have been made on the bed of c l a y which at t h i s 
p o i n t i s about IE f e e t t h i c k . Shipments of c l a y have been made 
from both exposures to the p l a n t of the B.C. R e f r a c t o r i e s Company, 
L i m i t e d , 6 6 0 T a y l o r S t r e e t , Vancouver, B.C., and d u r i n g the 
summer of 1931 s e v e r a l c a r l o a d s were s o l d f o r o i l - r e f i n i n g 
p urposes• 

Two samples were take n 
sample b e i n g a c r o s s the c e n t r e 
sample b e i n g from the top 31r 
These samples were t e s t e d by 
Department of Mi n e s , Ottawa, 
o b t a i n e d : -

i n the e a s t e r n exposure, the No. 1 
4 f e e t of the bed and the No. 2 

f e e t of the bed at the same p o i n t . 
A. S a d l e r of the Che m i c a l D i v i s i o n , 
and the f o l l o w i n g r e s u l t s were 

S p e c i f i c G r a v i t y a f t e r d r i e d a t 
F u s i o n p o i n t by Seger Cones 
R e f r a c t i v e Index 
M o i s t u r e of c l a y d r i e d at 
M o i s t u r e a f t e r h e a t i n g t o 

It M II II 

105°C 
4 0 0 ° C 
5 0 0 Q C 

1 0 5 C 

Water absorbed by 1 g r . 

» 600 00 
11 700 C 
of sample. 

N p . _ l No. 2 

2 . 5 5 2 . 5 4 
1 4 1 4 

1 . 5 4 9 1 . 5 4 7 
4 . 9 2 4 . 3 5 

* 4 . 1 2 * 3 . 4 7 
2 . 5 7 3 . 2 5 
1 . 4 8 1 . 4 4 

. 7 8 . 6 4 
1 . 6 g r . 1 . 6 g r . 

C o l l o i d a l p r o p e r t i e s c o m p l e t e l y d e s t r o y e d at the s^e_TempsA  



-34-

B e n t o n i t e water s u s p e n s i o n t e s t s showed t h a t at the end of 
10 days, 7.6$ and 13.81$ of the c l a y r e s p e c t i v e l y f o r samples 
No. 1 and No. 2 was s t i l l i n s u s p e n s i o n i n the 500 cc beaker. 
These f i g u r e s compare w i t h f i g u r e s of 17.9$, 6.37$ and 7.02$ 
f o r the No. 1, No.. 2 and tfo. 3 samples from the Guichon d e p o s i t . 
P u l l data r e s p e c t i n g t h i s t e s t and the c o a g u l a t i o n t e s t s may be 
o b t a i n e d from the Bureau of M i n e s , V i c t o r i a . 

T h i s P r i n c e t o n d e p o s i t , d i p p i n g as i t does at a s l i g h t a n g l e 
i n t o the h i l l , and s. t u a t e d on the r a i l w a y , i s most f a v o u r a b l y 
s i t u a t e d f o r cheap m f n i n g . No t e s t i n g of the ground by t r e n c h i n g 
or d r i l l i n g has been n e c e s s a r y as l a r g e q u a n t i t i e s of b e n t o n i t e 
are exposed a l o n g th'' r a i l w a y c u t s . 

H a l f a m i l e ear-t of the above o c c u r r e n c e t h e r e i s an o u t c r o p 
of l i g h t - c o l o u r e d be..tonite which has been p a r t i a l l y developed 
by a sh o r t a d i t . Th< b e n t o n i t e as exposed i s 5 to 6 f e e t t h i c k , 
i s h a l f a m i l e by wagon-road from the r a i l w a y , and c o u l d be 
ch e a p l y worked by p i t s . T h i s and the ot h e r P r i n c e t o n d e p o s i t s 
are owned by P r i n c e t o n P r o p e r t i e s , L i m i t e d , P r i n c e t o n , B. 0., 
P.W. Gregory, agent. 

GONGLUSIONS 

The f o r e g o i n g n o t e s are i n t e n d e d to cover i n a c o m p a r a t i v e l y 
s h o r t space much i n f c rmat i on r e g a r d i n g the c l a y i n d u s t r y of 
B r i t i s h C o l u m bia, w i t h p a r t i c u l a r r e f e r e n c e s t o some of the 
b e t t e r and as yet undeveloped d e p o s i t s of c l a y s , whi ch are found, 
u n f o r t u n a t e l y , at some c o n s i d e r a b l e d i s t a n c e s from the c e n t r e s 
of consumption. I t i s worthy of note t h a t c e r t a i n high-grade 
c l a y s are a v a i l a b l e , and i t i s p r o b a b l e t h a t i n time they can be 
prope r l y adapt ed t o J i l l B r i t i s h Columbia's g r o w i n g demand f o r 
hig h - g r a d e r e f r a c t o r j , s t r u c t u r a 1 and ceramic ware s» The r e s u l t s 
of t e s t i n g the c l a y s from the P r i n c e George d e p o s i t show i t t o 
be w e l l adapted to the manufacture of high-grade wares. The 
u n f a v o u r a b l e market c o n d i t i o n s and somewhat d i f f i c u l t t r a n s p o r 
t a t i o n p roblems, however, h i n d e r the f u r t h e r development of t h i s 
d e p o s i t . The c l a y s of the C a r i b o o , w h i l e not of as good q u a l i t y 
as the more n o r t h e r n c l a y , are of f a i r q u a l i t y and have been 
used to a limi t - e d e x t e n t f o r h i g h - g r a d e r e f r a c t o r y wares• The 
p y r o p h y 1 1 i t e d e p o s i t s of Kyuquot sound have a l s o been used 
s u c c e s s f u l l y f o r r e f r a c t o r y (semi) wares, w h i l e the s l i g h t l y 
l o w er-grade c l a y s at the Blue M o u n t a i n and A t l a s C l a y p r o p e r t i e s 
can be used s u c c e s s f u l l y f o r a wide range o f the more common 
s t r u c t u r a l pr oduct s. T h e i r development w i l l o n l y be j u s t i f i e d , 
however, when a f a r l a r g e r market i s a v a l i a b l e f o r these 
pr o due t s. 

The numerous i n s t a n c e s of abandoned and i n a c t i v e common 
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c l a y - w o r k i n g p l a n t s i n B r i t i s h C o l u m bia, i t i s hoped, w i l l 
serve as a warning to those p r o p o s i n g to b e g i n other o p e r a t i o n s 
which would have a v e r y s m a l l chance of commercial s u c c e s s . 

The b r i e f resume g i v e n on the b e n t o n i t e d e p o s i t s of the 
P r o v i n c e i s s u f f i c i e n t to show t h a t the supply of t h i s c l a y i s 
p l e n t i f u l and t h a t the development of the i n d u s t r y , as i n the 
case of a l l the s p e c i a l c l a y d e p o s i t s of the P r o v i n c e , i s 
dependent on f i n d i n g a market f o r the p r o d u c t . F u r t h e r d e t a i l s 
may be found i n B u l l e t i n No. 626 on " B e n t o n i t e " by H.S. Spence, 
Mines Branch, Ottawa. 
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