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4.3 S u r f i c i a l G eology 

^.3.1 Reg iona1 

The r e g i o n a l s u r f i c i a l g e o l o g y o f t h e 
Thompson P l a t e a u and e n v i r o n s has been 
d e s c r i b e d by Ryder (197*0 and F u l t o n 
(1975). 
I t i s g e n e r a l l y b e l i e v e d t h a t v a l l e y s 
such as the H i g h l a n d V a l l e y formed as 
p a r t o f a T e r t i a r y d r a i n a g e system w h i c h 
d r a i n e d and e r o d e d r o c k s o f the Thompson 
P l a t e a u . D u r i n g t h e P l e i s t o c e n e , t h e 
Thompson P l a t e a u was g l a c i a t e d as many 
as f o u r t i m e s and i c e movement a c r o s s 
t h e p l a t e a u was t o the s o u t h s o u t h e a s t . 
Each g l a c i a l advance e i t h e r b u r i e d 
( i n t o p o g r a p h i c lows) o r eroded (on t o p o ­
g r a p h i c h i g h s ) the d e p o s i t s o f t h e p r e ­
c e d i n g advance. D u r i n g g l a c i a l r e t r e a t 
l a r g e d e p o s i t s o f i c e , r e m a i n i n g i n t h e 
v a l l e y s , m e l t e d and produced a d d i t i o n a l 
t h i c k n e s s e s o f s u r f i c i a l m a t e r i a l s . !n 
g e n e r a l , the s u r f i c i a l depos i t s o f 
v a l l e y s w i t h i n t h e Thompson P l a t e a u a r e 
t h i c k e r and more complex than t h o s e on r -
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.1 R e g i o n a l c o n t i n u e d ... 

the p l a t e a u i t s e l f . On and a t the m a r g i n s 
o f t h e u p l a n d s , g r a v e l l y g l a c i a l t i l l was 
d e p o s i t e d e i t h e r as a t h i n v e n e e r o f 

• g l a c i a l d r i f t o r as t h i c k e r ground m o r a i n e . 
S m a l l , l o c a l a r e a s o f kames, e s k e r s , and 
o t h e r m e l t w a t e r i c e c o n t a c t d e p o s i t s a r e 
s c a t t e r e d t h r o u g h o u t the Thompson P l a t e a u 
and a r e i n d i c a t i v e o f i c e remnants l e f t 
d u r i n g t h e g l a c i a l r e t r e a t . In the v a l l e y s , 
an e x t r e m e l y t h i c k and complex sequence o f 
g l a c i a l t i l l s , g l a c i o - f l u v i a l sands and 
g r a v e l s , and l a c u s t r i n e s i l t s and c l a y s 
were d e p o s i t e d by moving and m e l t i n g 
tongues o f i c e . The e x i s t i n g s u r f i c i a l 
c o v e r i n t h e v a l l e y s i s r e l a t e d t o t h e 
l a s t g l a c i a l r e t r e a t and does not i n d i c a t e 
t h e complex n a t u r e o f t h e u n d e r l y i n g s u r ­
f i c i a l d e p o s i t s . 
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The s u r f i c i a l g e o l o g y o f the H i g h l a n d 
V a l l e y has been g e n e r a l l y d e s c r i b e d by 
Nasmith (1957) b e f o r e any w e l l s were 
d r i 1 l e d i n the V a l l e y . 
As a f a u l t c o n t r o l l e d , T e r t i a r y d r a i n ­
age remnant, t he p r e - g l a c i a l H i g h l a n d 
V a l l e y was a t an e l e v a t i o n o f a p p r o x i ­
m a t e l y 3,000 f e e t A.S.L. The r e l a t i v e l y 
f l a t b ottomed, c e n t r a l p o r t i o n o f the 
p r e - g l a c i a l v a l l e y was e s t a b l i s h e d d u r ­
ing t h e T e r t i a r y w h i l e t h e s t e e p e r 
d r a i n a g e g r a d i e n t s a t both ends o f the 
V a l l e y were formed as a r e s u l t o f u p l i f t 
and s u b s e q u e n t down c u t t i n g . T h i s s e ­
quence o f e v e n t s has l e f t the H i g h l a n d 
V a l l e y i n a " h a n g i n g " c o n f i g u r a t i o n 
a p p r o x i m a t e l y 3,000 f e e t above the p r e ­
s e n t l e v e l o f the Thompson R i v e r . Dur­
in g the P l e i s t o c e n e , the H i g h l a n d V a l l e y 
was g l a c i a t e d numerous t i m e s but t h e 
s u r f i c i a l d e p o s i t s p r e s e n t a t the s u r f a c e 
now a r e a r e s u l t o f the l a s t g l a c i a l 
e v e n t s . At dep t h b e n e a t h the v a l l e y , 
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however, t h e sequence o f s u r f i c i a l 
m a t e r i a l s p r e s e n t a r e a r e s u l t o f 
f o u r s u c c e s s i v e g l a c i a l advances and 
r e t r e a t s w h i c h t o o k p l a c e t h r o u g h o u t 
the P l e i s t o c e n e and a r e a complex 
m i x t u r e o f g l a c i a l t i l l s , g l a c i o -
f l u v i a l d e p o s i t s , and g l a c i a l l a c u s ­
t r i n e d e p o s i t s up t o 1,100 f e e t t h i c k . 
These s u b s u r f a c e d e p o s i t s were formed 
by moving i c e , m e l t i n g s t a g n a n t i c e , 
g l a c i a l l a k e s formed by i c e dams, and 
m e l t w a t e r r i v e r s . S u b s u r f a c e d r i l l h o l e 
i n f o r m a t i o n , w h i c h w i l l be d i s c u s s e d i n 
g r e a t e r d e t a i l i n a l a t e r s e c t i o n o f 
t h i s r e p o r t i n d i c a t e t h a t a t l e a s t f o u r 
t i l l s h e e t s a r e p r e s e n t and t h e r e f o r e 
t h a t the v a l l e y was c o v e r e d w i t h i c e 
f o u r t i m e s . Two p e r i o d s o f g l a c i a l l a k e s 
e x i s t e d i n the H i g h l a n d V a l l e y and d e p o s i t s 
o f l a c u s t r i n e s i l t s and c l a y s a r e common 
s u b s u r f a c e s u r f i c i a l d e p o s i t s . The 
g l a c i o - f l u v i a l sands and g r a v e l s , 
w h i c h a r e the most i m p o r t a n t a q u i f e r s 
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in t he H i g h l a n d V a l l e y , form f i v e d i s ­
t i n c t h o r i z o n s w i t h i n t he s u r f i c i a l 
sequence. The upper two h o r i z o n s have 
been termed t he Upper and Lower a q u i f e r s 
by o t h e r s . 
The l a s t m e l t i n g i c e tongue l e f t i n the 
H i g h l a n d V a l l e y was r e s p o n s i b l e f o r the 
d e p o s i t i o n o f the s u r f i c i a l d e p o s i t s c o ­
v e r i n g t he p r e s e n t day l a n d s u r f a c e . As 
s u c h , most o f t h e s e d e p o s i t s a r e g l a c i o -
f l u v i a l i n n a t u r e and a r e g e n e r a l l y sands 
and g r a v e l s o c c u r i n g as kames, e s k e r s , 
kame t e r r a c e s and d e l t a i c d e p o s i t s . The 
kame t e r r a c e s , l i n i n g t h e s i d e s o f the 
v a l l e y w a l l s a r e c o n s i d e r e d e s p e c i a l l y 
i m p o r t a n t i n terms o f gro u n d w a t e r r e c h a r g e . 
Due t o a l a r g e b l o c k o f w a s t i n g i c e l o c a t e d 
a t Q u i l t a n t o n Lake, a g l a c i a l l a k e formed 
i n the e a s t e r n p o r t i o n o f the H i g h l a n d 
V a l l e y and l a c u s t r i n e d e p o s i t s m a n t l e t he 
v a l l e y f l o o r from one m i l e e a s t o f L i t t l e 
D i v i d e Lake t o Guichon Creek. Kame m o r a i n e 



41. 

VP* 

4.3.2 L o c a l S u r f i c i a l Geology c o n t i n u e d ... 

d e p o s i t s a s s o c i a t e d w i t h t h i s i c e form t h e 
p r e s e n t s u r f a c e w a t e r d i v i d e i n t h e H i g h l a n d 
V a l l e y . 

— In the immediate v i c i n i t y o f t h e V a l l e y 
n Copper L i m i t e d open p i t , t h e upper m a n t l e 

o f s u r f i c i a l d e p o s i t s c o n s i s t s g e n e r a l l y 

m ^ o f sands and g r a v e l s o c c u r i n g as kame t e r ­
r a c e s and kame m o r a i n e s a s s o c i a t e d w i t h 
w a s t i n g i c e remnants. An e x t e n s i v e e s k e r 

•rat 

c u t s a c r o s s the s o u t h w e s t e r n p a r t o f t h e 
propose d open p i t . 
The d e t a i l e d s e c t i o n s a t the Highmont 
O p e r a t i n g C o r p o r a t i o n w e l l f i e l d , a t the 
Bethlehem Copper C o r p o r a t i o n w e l l f i e l d 
and i n the a r e a o f the H-H Dam show the 

v» d e t a i l e d g e o l o g i c s u c c e s s i o n o f l i t h o l o g i c 
u n i t s now known t o be p r e s e n t ( p l e a s e see 
F i g u r e s 4, 5, 6 and 8). The most c o m p l e t e 
s t r a t i g r a p h i c s e c t i o n i s p r e s e n t a t the 
Bethlehem Copper C o r p o r a t i o n w e l l f i e l d . 

«•« 

T h i s a r e a w i l l be d e s c r i b e d f i r s t . P l e a s e 
r e f e r t o the h y d r o s t r a t i g r a p h i c Diagram 
J-A Zone, F i g u r e 5. 



42. 

4.3.2 L o c a l S u r f i c i a l Geology c o n t i n u e d ... 

F i g u r e 5 i s a f e n c e d i a g r a m showing the 
i n t e r - r e l a t i o n s h i p s between t he n i n e w e l l s 
p r e s e n t i n the f i e l d . T h i c k n e s s can be 
s c a l e d o f f t he d i a g r a m on the 45 d e g r e e 
a n g l e s e t f o r t he w e l l s . The w e l l s a r e 
l o c a t e d on a h o r i z o n t a l p l a n e assumed t o 
be 3,900 f e e t A.S.L. The u n i t s and the 
c o n t a c t s between the u n i t s have been p i c k e d 
i n an i n t e r p r e t a t i v e manner from the d e s ­
c r i p t i o n s o f the s e d i m e n t s e n c o u n t e r e d . 
P l e a s e r e f e r t o w e l l l o g s i n A p p e n d i x A. 
Bedrock was not e n c o u n t e r e d i n any o f the 
w e l l s d r i l l e d i n the a r e a . The d e e p e s t 
h o l e BW7 was d r i l l e d t o a dep t h o f 895 f e e t 
( e l e v a t i o n 3,005 f e e t A.S.L.) w i t h o u t en­
c o u n t e r i n g b e d r o c k . The f u l l t h i c k n e s s o f 
the t i l l a t the bottom o f BW7 and BW9 has 
nev e r been p e n e t r a t e d . I n f o r m a t i o n from 
the Highmont O p e r a t i n g C o r p o r a t i o n w e l l 
f i e l d s u g g e s t s t h a t t h i s lower t i l l s h e e t 
i s u n d e r l a i n by a w a t e r - b e a r i n g sand and 
g r a v e l t h a t o v e r l i e s b e d r o c k . 
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The e l e v a t i o n o f the top o f b e d r o c k i n 
the a r e a i s r e p o r t e d l y 2,910 f e e t A.S.L. 
T h e r e f o r e t he combined t h i c k n e s s o f the 
l o w e s t t i l l and i t s u n d e r l y i n g sand and 
g r a v e l a q u i f e r s h o u l d be 95 f e e t . The 
o v e r b u r d e n s h o u l d t o t a l 990 f e e t i n 
t h i c k n e s s i n t h i s a r e a . 
The o v e r b u r d e n i n the a r e a c o n t a i n s f o u r 
t i l l s h e e t s r a n g i n g from 20 t o 100 f e e t 
in t h i c k n e s s . The second y o u n g e s t 
(second h i g h e s t ) t i l l s h e e t was er o d e d 
in the a r e a o f BW2 and BW7. These a r e 
t y p i c a l t i l l s h e e t s d e p o s i t e d from t he 
s o l e o f an i c e sh e e t type g l a c i e r t h a t 
was p r o b a b l y 7,000 f e e t t h i c k when i t 
passed o v e r t he H i g h l a n d V a l l e y . 
Two c l a y sequences s e p a r a t e d by a t i l l 
and a w a t e r - b e a r i n g sand and g r a v e l 
u n i t a r e p r e s e n t i n BW5, BW7 and BW9. 
These c l a y sequences c o n t a i n o r g a n i c 
remains and t h i n s i l t and sand i n t e r -
beds. These s e d i m e n t s were most p r o ­
b a b l y d e p o s i t e d i n i c e dammed g l a c i a l 



44. 

4.3.2 L o c a l S u r f i c i a l Geology c o n t i n u e d ... 

l a k e s formed by v a l l e y g l a c i e r s l y i n g i n 
the Thompson and Guichon V a l l e y s . The 
o r g a n i c remains show t h a t t h e c l i m a t e was 
r e l a t i v e l y warm so t h a t the h i l l s s u r r o u n d ­
ing t h e s e l a k e s were v e g e t a t e d . 
The f o u r sand and g r a v e l zones e n c o u n t e r e d 
i n the a r e a a r e a l l w a t e r - b e a r i n g and d r a i n -
a b l e . The t o p u n i t i s a m o r a i n a l d e p o s i t 
w h i c h i s s i 1 t y and c o n t a i n s minor amounts o f 
c l a y i n t e r b e d s . I t w i l l not produce u s e f u l 
q u a n t i t i e s o f w a t e r t o w e l l s and t hus has 
n e v e r been s c r e e n e d o r t e s t e d . The second 
a q u i f e r has been s c r e e n e d and t e s t e d a t BW9 
and BW8. Both w e l l s - a r e b e i n g pumped a t a 
combined r a t e o f 1,500 Igpm. The t h i r d a q u i f e r 
has been s c r e e n e d and t e s t e d i n BW3, 4 and 6 
and the f o u r t h a q u i f e r i n BW5 and 7. These 
lower two a q u i f e r s range i n t h i c k n e s s from 
0 t o 60 f e e t . They a r e l y i n g i n b u r i e d r i v e r 
c h a n n e l s , and do not o c c u r as b l a n k e t d e p o s i t s 
l y i n g b eneath the whole v a l l e y . 
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The c o n f i g u r a t i o n o f the b a s i c h y d r o -
s t r a t i g r a p h i c u n i t s i n the a r e a o f the 
Highmont O p e r a t i n g C o r p o r a t i o n w e l l 
f i e l d i s shown on F i g u r e 6. 
T h i s i s a f e n c e d i a g r a m based upon th e 
l o g s o f the t h r e e p r o d u c t i o n w e l l s and 
f o u r r o t a r y e - l o g g e d t e s t w e l l s . In 
t h i s s o u t h e a s t e r n p a r t o f t h e H i g h l a n d 
V a l l e y two g l a c i a l t i l l s h e e t s , two 
sand and g r a v e l u n i t s and one c l a y 
sequence a r e p r e s e n t . The main sand 
and g r a v e l u n i t ranges from 100 t o 160 
f e e t t h i c k , and i s the o n l y u n i t s c r e e n e d 
and d e v e l o p e d . A lower s i 1 t y sand and 
g r a v e l i s p r e s e n t above b e d r o c k i n the 
r o t a r y h o l e s and ranges i n t h i c k n e s s 
from z e r o t o 120 f e e t . I t has not been 
s c r e e n e d and t e s t e d . 

I t i s d i f f i c u l t t o c o r r e l a t e between the 
B e t hlehem and Highmont w e l l f i e l d s because 
no d i s t i n c t m a r k ers a r e p r e s e n t . The main 
a q u i f e r a t the Highmont w e l l f i e l d i s p r o ­
b a b l y r e l a t e d t o the m i d d l e a q u i f e r d e v e l o p e d 
at Bethlehem. 
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In t h e a r e a o f the H-H Dam t h r e e t i l l 
s h e e t s , f o u r w a t e r - b e a r i n g sand and 
g r a v e l zones and one c l a y u n i t a r e p r e ­
s e n t . The l o w e s t sand and g r a v e l zone 
c o n t a i n s b o u l d e r s . The second and 
t h i r d zones have been s c r e e n e d and de­
v e l o p e d i n one w e l l near the upper t oe 
o f t h e dam. P l e a s e see F i g u r e 4. The 
Lorn e x M i n i n g C o r p o r a t i o n L t d . f r e s h 
w a t e r s u p p l y w e l l s (CWT 67-1 and CWT 70-3), 
l o c a t e d downs l o p e from the Lornex camp a t 
a p p r o x i m a t e e l e v a t i o n o f 3,900 f e e t A.S.L., 
i n d i c a t e t h e c o m p l e t e v a l l e y f i l l s e c t i o n 
o f e l e v e n h y d r o s t r a t i g r a p h i c u n i t s o v e r ­
l y i n g b e d r o c k . S i n c e b e d r o c k i s a t an e l e ­
v a t i o n o f a p p r o x i m a t e l y 3,400 f e e t A.S.L. 
t h e s e u n i t s a r e t h i n n e r than a t v a l l e y 
c e n t e r . Thus the f o u r sand and g r a v e l 
a q u i f e r s p r e s e n t a t the Bethlehem Copper 
C o r p o r a t i o n w e l l f i e l d (J-A Zone) e x t e n d 
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a c r o s s and a l o n g the v a l l e y a known d i s ­
t a n c e o f 7,500 f e e t . The l o w e s t zone 
t h a t o v e r l i e s b e d r o c k i n the Highmont 
O p e r a t i n g C o r p o r a t i o n f i e l d e x t e n d s 
a l o n g the v a l l e y a t l e a s t n i n e m i l e s 
from t h e Highmont w e l l f i e l d t o t h e 
H-H Dam. 
No c a b l e t o o l t e s t h o l e s have been 
d r i l l e d i n t h e a r e a o f the V a l l e y 
Copper L i m i t e d open p i t so t h a t the 
d e t a i l s o f the s u r f i c i a l g e o l o g y w i t h i n 
t he p i t a r e a must be i n f e r r e d from the 
a r e a s o f the H-H Dam, the L o r n e x , 
B e thlehem and Highmont w e l l f i e l d s 
and from diamond and B e c k e r d r i l l 
l o g s o f the o v e r b u r d e n made by o t h e r s . 
We j u d g e t h a t the b e d r o c k , a l o n g t h e 
s o u t h e r n p e r i m e t e r o f the open p i t 
and above e l e v a t i o n 4,100 f e e t A.S.L., 
w i l l be o v e r l a i n by g l a c i a l t i l l capped 
w i t h a g r a v e l l y sandy s o i l . Below t h i s 
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s u r f a c e e l e v a t i o n and t o t h e n o r t h 
the u n i t s d e s c r i b e d above a t the H-H 
Dam and the L o r n e x and Bethlehem w e l l s 
w i l l become d e v e l o p e d and i n the deep 
p a r t o f the b u r i e d v a l l e y a n e a r l y com­
p l e t e s e c t i o n o f s u r f i c i a l m a t e r i a l s 
i s e x p e c t e d . O r g a n i c s i l t s and c l a y s 
d i r e c t l y u n d e r l i e Q u i l t a n t o n Lake and 
i t s s u r r o u n d i n g marshes a t ground s u r ­
f a c e . F i g u r e 8, a s e c t i o n t h r o u g h the 
p r o p o s e d open p i t shows the e x t r a p o l a t e d 
d e p t h s o f t h e main h y d r o s t r a t i g r a p h i c 
u n i t s . The f o u r g r o u n d w a t e r - b e a r i n g 
zones shown r e p r e s e n t the f i v e u n i t s 
p r e s e n t i n the e x i s t i n g w e l l f i e l d s . 
U n i t 7 may be p r e s e n t i n the v i c i n i t y 
o f the open p i t . Only f o u r w a t e r ­
b e a r i n g sand and g r a v e l zones a r e p r e ­
s e n t a t the H-H Dam. 
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