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November, 19 72 

Attent ion:  Mr. G .  C. G u t r a t h ,  P.Eng. , 
#420 - 475 Howe S t ree t ,  
Vancouver  1 , B .  C. 

Dear  S i r ,  

A t  y o u r  r e q u e s t  I h a v e  c o m p l e t e d  a ,Tectonic S u r v e y  f r o m  a e r i a l  

p h o t o g r a p h s  o f  the “AT” C l a i m  Group,  fo r  the A t - E x  Group E x p l o r a t i o n  

P r o j e c t  , i n  the Kamloops A r e a ,  Kamloo.ps M i n i n g  Division, Br i t i sh  Co lumbia .  

PROPERTIES 

T h e  Owner of the c l a i m s  i s  D e l t a  I n t e r n a t i o n a l  M i n e r a l s  L t d .  , 

the names and r e c o r d  numbers  a r e  as f o l l o w s :  

Name o f  C l a i m  Re  cord Number 

EX 9 103163 
EX 11 103165 
EX 1 9  1031 73 
EX 20 103174 
EX 21 1031 75 
EX 22 103176 
EX 23 103177 
EX 24 103178 
EX 25 103179 
EX 26 193180 

AT 1-30 1031 81 -1 0 320 

E x p i r y  Date  

January  1 8 ,  1973  
January  1 8  , 1 9  73 
January  1 8 ,  1973 
January  1 8 ,  1973  
January  1 8  , 1 9  73 
January  1 8 ,  1973 
January  1 8  , 1 9  73 
January  1 8  , 1 9  73 
January  1 8  , 1 9  73 
January  1 8 ,  1973 
January  1 8 ,  1973  

TOTAL 40 CLAIMS 

LOCATION AND ACCESS 

T h e  p r o p e r t y  l i e s  t o  the w e s t  o f  Cherry Creek and on the e a s t e r n  

slope of Greenstone Mounta in  , a t  an e l e v a t i o n  of  a p p r o x i m a t e l y  4,000 f e e t  

A.S.L.. I t  i s  a p p r o x i m a t e l y  4 m i l e s  s o u t h w e s t  o f  the A f t o n  o r e b o d y  a t  

Pothole Lake  i n  the Kamloops Area  o f  B .  C .  
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I t  is a c c e s s i b l e  b y  d i r t  road  a l o n g  the w e s t  bank o f  C h e r r y  

Creek. The d i s t a n c e  f r o m  the N O .  1 B.C. Highway and the C h e r r y  Creek 

Junction i s  a b o u t  3 1 / 2  miles. 

REGIONAL GEOLOGY 

The  c l a i m s  a r e  u n d e r l a i n  b y  N i c o l a  Rocks of a n d e s i t e s ,  t u f f s  

and r e l a t e d  v o l c a n i c s  o f  u.vper triassic a g e .  P l u g s  o f  the C o a s t  In- 

t r u s i o n s  h a v e  been mapped on Greenstone Moun ta in .  T h e  closest manped 

p l u g  t o  the c l a i m s  o u t c r o p s  on the e a s t e r n  slope a t  a b o u t  5,000 f e e t ,  

and t o  the west o f  the c l a i m s  a b o u t  one mile d i s t a n t .  

TECTONIC SURVEY RESULTS 

Three maps o f  the programmed resclts h a v e  been produced  f o r  

the r e p o r t  a s  f o l l o w s :  

P l a t e  N O .  1 - An i s o g r a m  o f  the stress normal  t o  the 
h o r i z o n t a l  s u r f a c e  produced  b y  Y o u n g ' s  
Modulus E f f e c t .  

s u r f a c e  produced  b y  the a n i s o t r o p i c  e f f e c t  
o f  the s t r a i n  or Poisson's E f f e c t  and shoinring 
the tensi le  f a u l t  s y s t e m  o f  p r e f e r r e d  vert- 
i c a l  f a u l t  p l a n e s  i n d i c a t e d  b y  the "0" 
i s o q r a d i  en t . 

P l a t e  N o .  3 - A tectonic map s h o w i n g  the s u r f a c e  a r e a s  
where the min imal  dif ferences o f  the two 
stress e f f ec t s  above  would  i n d i c a t e  an  
u n r e s t r a i n e d  s h e a r i n g  force or r o t a t i o n a l  
stress was p r o b a b l e  t o  p r o d u c e  zones of 
maximum d e n s i t y  tension f r a c t u r e  voids.  

P l a t e  N o .  2 - A n  i s o g r a m  of the stress p a r a l l e l  t o  the 
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COMMENTS A N D  RECOMMENDATIONS FL)R PROSPECTING 

T h e  Tectonic Map ( P l a t e  3)  shows the most p r o b a b l e  a reas  w i t h -  

i n  the c l a i m s  where m i n e r a l i z a t i o n  and host rock p r e p a r a t i o n  a r e  l i k e l y  

t o  be f o u n d  a t  s u r f a c e .  I t  i s  a n  o b j e c t i v e  decision b a s e d  on the l o g i c  

o f  Mohr and Rock M e c h a n i c s ,  and e x c e p t  f o r  the coeffecient o f  u n r e s -  

t r a i n e d  s h e a r i n g  force, g i v e s  no other p r e f e r e n c e  to  the zone i n d i c a t e d  

f o r  p r o s p e c t i n g .  A s  p o t e n t i a l  t r a p s  f o r  m i n e r a l i z a t i o n  a t  or n e a r  

s u r f a c e  t h e y  a r e  the f i rs t  wnes f o r  p r o s p e c t i n g  p r i o r i t y .  

T h e  core o f  the zone i s  i n d i c a t e d  b y  cross h a c h u r i n g  and 

diminishes e i ther  t o  d e p t h  f r o m  s u r f a c e  or i n  l a t e r a l  extent as a 

r e s u l t  o f  the i n t e r p l a y  o f  t a n g e n t i a l  and normal  stresses a c t i n g  a c r o s s  

p o t e n t i a l  f r a c t u r e  i n t e r f a c e s ,  t h u s  a l i m i t  t o  the a r e a l  extent f o r  

p r o s p e c t i n g  t r a v e r s e s  i s  i n d i c a t e d  b y  the dash  l i n e  o f  the lower 

Coe f f i ci en t i so g r a  d i  en t . 

T h e  i m p o r t a n c e  o f  one tectonic wne r e l a t i v e  t o  a n o t h e r  c a n n o t  

be g i v e n  a p r i o r i t y ,  since only  f i e l d  p r o s p e c t i n g  or a d d i t i o n a l  qeoloy- 

i c a l ,  geochemica l  and g e o p h y s i c a l  i n f o r m a t i o n  wou ld  i n d i c a t e  a p r i o r i t ! y .  

Each zone s h o u l d  be examined  b y  p r o s p e c t i n g ,  or i f  other inform- 

a t i o n  i s  a v a i l a b l e  s h o u l d  be c o r r e l a t e d  f o r  s i g n i f i c a n c e .  

The A n i s o t r o p i c  Map ( P l a t e  2 )  shows the p r o b a b l e  f a u l t  z o n e s  

o f  p r e f e r r e d  v e r t i c a l  s h e a r  p l a n e s  r e s u l t i n g  f r o m  the r e l i e f  o f  the 

p r i m a r y  stress l o a d  a p p l i e d  to the s e m i - i n f i n i t e  e l a s t i c  s o l i d  o f  the 

c r u s t a l  block e x a m i n e d .  I t  i s  an o b j e c t i v e  decision determined 5y the  

”0” i s o g r a d i e n t  and i s  b a s e d  on the theories o f  the b e h a v i o u r  of rock 

m a t e r i a l s  u n d e r  stress. A d e g r e e  o f  l a t e r a l  extension a c r o s s  these 
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v e r t i c a l  p l a n e s  o f f e r  t he  shortest r o u t e  and t h e  minimum resistance t o  

p e n e t r a t i o n  f r o m  below b y  i n t r u s i o n s  a n d / o r  m i n e r a l i z e r s ,  as s u c h  t h e y  

a r e  the most p r o b a b l e  channels for a s c e n s i n g  or t r a n s c e n d i n q  m i n e r a l i z a t i o n .  

These d e e p  s e a t e d  f i s s u r e  z o n e s  can t h e m s e l v e s  be a .possible ore 

host s t r u c t u r e ,  b u t  i n  many instances w i l l  be s u r f a c e  tension c r a c k s  

c r e a t e d  b y  the u n l o a d i n g  s t r a i n  i n  the rock. There i s  no p a r t i c u l a r  

way t o  determine the d e e p  s e a t e d  r u p t u r e s  f r o m  the  s h a l l o w e r  s u r f a c e  

zones e x c e p t  b y  f i e l d  e x a m i n a t i o n  a n d  g e o p h y s i c a l  , p r o b i n g .  Perhaps  

the extent or  length may be an i n d i c a t i o n  o f  the d e p t h  t o  the f i s s u r e  

and therefore the lengthier s t r u c t u r e s  s h o u l d  be t r a v e r s e d  i n  the f i e l d ,  

and i n  p a r t i c u l a r  w h e r e  they e x t e n d  i n t o  a tectonic zone, r e g a r d l e s s  

o f  l eng th .  

T h e  P r e s s u r e  Function or Tmax Flap ( P l a t e  1 )  shows the e f f e c t  

o f  the p r i m a r y  l o a d i n g  stresses w i t h i n  e a c h  c y l i n d e r i c a l  rock column 

r e l a t i v e  one t o  the other. The  i s o g r a d i e n t  reflects the f l o w  p o t e n t i a l  

o f  the stress wave front d u r i n g  the p r i m a r y  l o a d  and a s  a d i s p e r s i o n  

g r a d i e n t  d u r i n g  this thermodynamic  a c t i o n  g i v e s  some i n d i c a t i o n  o f  the 

g e o t h e r m a l  g r a d i e n t .  I f  this i s  t r u e ,  the f l o w  of m i n e r a l i z a t i o n  would 

be up the g r a d i e n t  t o  the zone o f  lowest e q u i p o t e n t i a l ,  i . e . ,  the tectonic 

z o n e  a t  s u r f a c e .  

T h e  l a s t  t w o  maps a r e  p r o v i d e d  f o r  g e o l o g i c a l  a n d  g e o p h y s i c a l  

c o r r e l a t i o n s  o f  e x i s t i n g  or f u t u r e  d a t a  o b t a i n e d  i n  the a r e a ,  whereas 

the Tectonic Map i s  the e s s e n t i a l  f i e l d  g u i d e  f o r  p r o s p e c t i n g  the a r e a  

e f  f i  ci ent 1 y and economi c a l l  y . 
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I t  i s  f e l t  the Tectonic Map i s  s e l f  e x n l a n a t o r y  w i t h  r e g a r d  

t o  i t ’ s  use i n  the f i e l d  and i s  e s s e n t i a l l y  o f  a g e o l o g i c a l  n a t u r e  

which requires f i e l d  v a l i d a t i o n  for economic s i g n i f i c a n c e .  T h e  r e s u l t s  

o f  e v a l u a t i o n  a n d / o r  correLia t ion  b y  the f i e l d  enqineer w i l l  d e t e r m i n e  

the recommenda t ions  f o r  f u t u r e  work p r o g r a m s .  

CONCLUSION 

In term o f  e c o n o m i c  p r o s p e c t i n g ,  the a r e a  of i n i t i a l  interest 

wi thin the c l a i m s  h a v e  been r e d u c e d  t o  a b o u t  a q u a r t e r  of the o v e r a l l  

c l a i m  a r e a .  T h i s  ground s h o u l d  be s l o w l y  and c a r e f u l l y  t r a v e r s e d  f o r  

any p o s s i b l e  m i n e r a l  o u t c r o p .  

The f o l l o w i n g  p r o s p e c t i n g  p r o c e d u r e  i s  recommended: 

1. 

2 .  

3. 

4. 

5. 

A z i g z a g  t r a v e r s e  s h o u l d  be w a l k e d  o u t  a c r o s s  the 
b r e a d t h  and a l o n g  the l e n g t h  o f  e a c h  z o n e  w i t h  c a r e f u l  
a t t e n t i o n  p a i d  t o  any g e o l o g i c a l  o u t c r o - p i n g  for  e v i d -  
ence o f  m i n e r a l i z a t i o n  or a l t e r a t i o n .  C h i p  s a m p l e s  
s h o u l d  be marked and f l a g g e d  m d  then noted t o  the 
map p r i n t  f o r  u s e  i n  rock y e o c h e m i s t r y  i f  r e q u i r e d .  

Where p o s s i b l e ,  so i l  s a m p l e s  a t  r e g u l a r  i n t e r v a l s  s h o u l d  
be collected and noted f o r  l o c a t i o n  a l o n g  the t r a v e r s e .  

A r e c o n n a i s s a n c e  m a g n e t o m e t e r  s h o u l d  be c a r r i e d  over the 
t r a v e r s e d  a r e a  t o  detect  any  p o s s i b l e  kicks i n d i c a t i v e  o f  
a geo,ph y s i  c a l  anomaly . 
Where p o s i t i v e  i n f o r m a t i o n  i s  o b t a i n e d  the z o n e  i n d i c a t e d  
b y  the Tectonic Map s h o u l d  be g r i d d e d  f o r  d e t a i l e d  yeophy-  
s i  c a l  w o r k .  

I f  w a r r a n t e d ,  d r i l l  test the core o f  the t a r g e t  zone. 

I f  adhered  t o ,  the above program w i l l  be i n e x p e n s i v e  and i s  

the m o s t  p r o b a b l e  e v a l u a t i o n  of the ecozomic p o t e n t i a l  w i t h i n  the c l a i m s  

a r e a .  I t  does not e l i m i n a t e  the p o s s i S i l i t y  o f  an ore z o n e  a t  de .p th  

w i t h i n  the  v e r t i c a l  f a u l t  z o n e s  and f o r  t h a t  r e a s o n  the s tr ike  o f  these 
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f a u l t s  s h o u l d  be w a l k e d  o u t . .  .unless evidence o f  m i n e r a l i z a t i o n  i s  

v i s u a l l y  f o u n d  a l o n g  these s tr ikes ,  f u r t h e r  p r o s p e c t i n g  a t  the increased 

costs i s  s e l d o m  w a r r a n t e d .  

Res,pe ct f u l l  y s ubmi t t e d  , 

D .  A .  Chapman 6; A s s o c i a t e s  L t d .  
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Addendum - G .  C .  G u t r a t h ,  P.Eng. 

T h i s  report i s  intended t o  a s s i s t  i n  the f i e l d  e x p l o r a t i o n  

of the c l a i m s  s t u d i e d .  The i s o g r a d i e n t s  a r e  u s e f u l  for the 

ground p r o s p e c t i n g  and the c o r r e l a t i o n  o f  a i r b o r n e  g e o p h y s i c a l  

s u r v e y s .  The  tectonic s t r u c t u r a l  t a r g e t s  a r e  zones of f a u l t i n g  

w h i c h  o f f e r  p o t e n t i a l  t r a p s  for m i n e r a l i z a t i o n .  I f  p r e s e n t ,  

m i n e r a l i z e r s  would  more l i k e l y  take a d v a n t a g e  o f  a r e a s  o f  

i n c r e a s e d  f r a c t u r i n g  or d e f o r m a t i o n ,  t h u s  f o c u s i n g  a t t e n t i o n  

to  those a r e a s  of g r e a t e r  d e f o r m a t i o n  s h o u l d  r e d u c e  e x p l o r a t i o n  

cos ts . 
I h a v e  p e r s o n a l l y  c o l l a b o r a t e d  and d i s c u s s e d  the m a t e r i a l  

c o n t a i n e d  herein w i t h  the a u t h o r ,  D .  A.  Chapman. 

19 7 2 -  



CERTI FI CA TION 

1 .  I ,  Douglas A .  Chapman, c e r t i f y  t h a t  I h a v e  p r a c t i s e d  the a r t  

o f  p h o t o g e o l o g i c a l  i n t e r p r e t a t i o n  f o r  m i n e r a l  e x p l o r a t i o n  f o r  

more t h a n  15 y e a r s .  

2 .  I received a T e c h n i c a l  Diploma i n  1949  f r o m  the V a n c o u v e r  

T e c h n i c a l  School . 
3. F r o m  1950  t o  1955 I was engaged  i n  manping and s u r v e y s  u s i n g  

both yrnund  and a i r b o r n e  m e t h o d s ;  f i r s t ,  w i t h  the  Canadian 

Government  a n d ,  s econd ly ,  w i t h  P h o t o g r a p h i c  S u r v e y s  (Western) 

L t d .  i n  Vancouver .  

4 .  From 1955 t o  1959 I v a s  engaged  by B l a n c h e t  and A s s o c i a t e s  

L t d .  i n  Cal y a r y ,  A l b e r t a ,  where  I p r a c t i s e d  i n t e r p r e t a t i o n  

and c o m p i l a t i o n  o f  f r a c t u r e  p a t t e r n s  fo r  s t r u c t u r a l  s t u d i e s  

r e l a t e d  to  o i l  e x p l o r a t i o n .  

5 .  From 1961  t o  1 9 6 4  I was engaged b y  Chapman, Wood and G r i s w o l d  

L t d .  and  a s s i s t e d  M r .  Slanchet i n  the f o r m a t i o n  of their a i r  

p h o t o  d e p a r t m e n t  a s  w e l l  a s  c a r r y i n g  o u t  s t u d i e s  r e l a t i n g  t o  

tectonics and their  a s s o c i a t i o n  to  m i n e r a l  d e p o s i t s .  

6 .  In  1965  I formed D .  A .  Chapman 6i A s s o c i a t e s  L t d .  t o  p r o v i d e  a i r  

photo i n t e r p r e t a t i o n  for m i n i n g  e x p l o r a t i o n  a n d ,  p r i m a r i l y  , ex- 

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

fi e 1 d programmes . 

S i g n e d  this / O * d a y  o f b @ + l ,  A.D. 1.973 . 

/ D. A .  Chapman, 

D .  A .  Chapman & A s s o c i a t e s  L t d .  



ADDENDUN: 

THEORY OF TECTONIC NVALYSIS - 
Tectonic a n a l y s i s  o f  the u n i t  a r e a  d e n s i t y  o f  visible l i n e a l  

f e a t u r e s  ap-parent  i n  a e r i a l  photogra,Dhs i s  a p r o g r a m m d  computer  

a n a l y s i s  w h i c h  uses a s  i t ' s  b a s i c  e m p i r i c  i n p u t  the e s t i m a t e d  c o u n t  

o f  i n t e r p r e t e d  f r a c t u r e / j o i n t s  w i t h i n  a c i r c u l a r  sample  a r e a  o f  u n i  t 

s i z e ,  t a k e n  a t  consistent g r i d  i n t e r v a l s  over the h o r i z o n t a l  s u r f a c e  

covered b y  the a e r i a l  p h o t o g r a p h .  

T h e  phenomena w h i c h  makes visible these l i n e a l  f e a t u r e s  i s  

the s u r f a c e  tension €orces a c t i n g  as  h o r i z o n t a l  components  o f  the 

u n l o a d i n g  stresses e x i s t i n g  within the e a r t h ' s  c r u s t .  T h i s  s u r f a c e  

tension, r e l a t i v e  f r o m  p o i n t  to p o i n t  observed, will v a r y  due t o  the 

p r e s s u r e  d i f f e r e n t i a l  o f  the u n d e r l y i n g  rock column t h a t  i s  the un- 

l o a d i n g  f o r c e .  

T h e  changes  i n  p r e s s u r e  l o a d  r e s u l t  f r o m  r e l i e f  o f  the p r i m a r y  

l o a d  inherent i n  the f o r m a t i o n  and e v o l u t i o n  o f  the u n d e r l y i n g  c r u s t a l  

block e x a m i n e d .  T h e  mechan ica l  e f f ec t s  o f  the forces p r o d u c e d ,  may 

p r o d u c e  changes  i n  volume and s h a p e ;  f i n a l l y ,  f r a c t u r e  or f l o w  may 

r e s u l t  f r o m  the stress l o a d  r e l i e f .  

T h e  b a s i s  for tectonic analysis i s  Rock Mechanics, w h i c h  i s  

the s t u d y  o f  the e f f e c t s  o f  f o r c e s  on rocks. T h e  p r i n c i p a l  e f f e c t s  

o f  interest t o  the g e o l o g i s t  and g e o p h y s i c i s t  a r e  the changes  i n  s h a p e  

and the dynamic  a s p e c t s  o f  changes  i n  volume and s h a p e .  In m i n e r a l  

e x p l o r a t i o n  i t s  u s e f u l n e s s  would  a p p l y  t o  the tectonic phenomena i n f l u -  

e n c i n g  the p r e d i c t a b i l i t y  o f  f r a c t u r e ,  and w i t h  the changGs i n  volume 

or  s h a p e  o f  rocks s u c h  a s  s h e a r  zones, d y k e s  or f o l d e d  c o m t d e x e s .  



The subject o f  rock m e c h a n i c s  involves: 

1 .  the a n a l y s i s  o f  l o a d s  or f o r c e s  a p p l i e d  
t o  the rocl~s ( p r i m a r y  l o a d ) .  

2 .  the a n a l y s i s  o f  the i n t e r n a l  e f f e c t s  i n  
term o f  e i ther  stress, s t r a i n  or  s t o r e d  
e n e r g y .  

i n t e r n a l  e f f e c t s  or d e f o r m a t i o n  o f  the rock. 
3 .  the a n a l y s i s  o f  the consequences  o f  these 

T h e  p r i n c i p a l  ax ioms  o f  tectonic a n a l y s i s  a r e :  

1. 

2. 

3 .  

4 .  

the e a r t h ' s  c r u s t  i s  a p h y s i c a l  boundary  
€or the m e c h a n i c a l  f o r c e s  w i t h i n .  

a s  a p h y s i c a l  boundary  a condition of 
e q u i l i b r i u m  stress exis ts  f o r  the v e r t i c a l  
and  h o r i z o n t a l  f o r c e s .  

the s u r f a c e  p l a n e  v i ewed  is a semi- inf ini te  
e l a s t i c  s o l i d  c o n s i s t i n g  o f  an i n f i n i t e  series 
o f  v e r t i c a l  p a r a l l e l  and a d j a c e n t  c y l i n d e r i  c a l  
rock co lumns .  

b y  e m p i r i c  s u b s t i t u t i o n  and a n a l o g y  the mech- 
a n i c a l  f o r m u l a  o f  rock mechan ics  can be a p p l i e d .  

The s u r f a c e  tension c u r v e  i s  s i m i l a r  to  the e n v e l o p i n g  c u r v e  

o f  Mohr o r ,  tmax = f u n c t i o n  x normal  stress and i s  i n  p a r t  a n i e a s u r e m n t  

o f  the a b i l i t y  o f  the rock t o  resist s h e a r i n g  stresses. 

A n  i s o g r a m  resembling th i s  c u r v e  i s  produced  f r o m  the e m p i r i c  

u s i n g  the t h e o r e t i c a l  l o g i c  o f  Mohr t o  d e t e r m i n e  c o e f f i c i e n t s  o f  the 

normal  stress a c t i n g  on the v e r t i c a l  p l a n e s  w i t h i n  the a r e a  s u r v e y e d .  

A second i s o g r a m  u s e s  the v a r i a n c e  observed a t  a p o i n t  f o r  the 

observed d e n s i t y  e m p i r i c  and e q u a t e s  th is  r e l a t i o n s h i p  to the r a t i o  

o f  the a x i i s  of the c i r c u l a r  s a m p l e  a r e a  t o  t A e  e l l i p t i c a l  a x i i s  t h a t  

wou ld  be produced  b y  the d e f o r m a t i o n  o f  the h o r i z o n t a l  forces a c t i n g  

t h r o u g h  the a p e x  o f  the t h e o r e t i c a l  c y l i n d e r i c a l  rock column.  



In the f o r m e r  we p r o d u c e  a three d i m e n s i o n a l  s u r f a c e  o f  Y o u n g ' s  

Modulus E f f e c t  o f  D e f o r m a t i o n ,  i . e .  , the a b s o l u t e  or  r e l a t i v e  movement 

o f  a p o i n t  on a b o d y  o r ,  the change  i n  a l i n e a r  dimension. 

In the l a t t e r  i s o g r a m  w e  p r o d u c e  a three d i m e n s i o n a l  s u r f a c e  

o f  Poisson's E f f e c t ,  i .e. , the l a t e r a l  d e f o r m a t i o n  r e s u l t i n p  f r o m  the 

1 on qi t u  d i  n a l  stress . 
T h e  f i r s t  i s o g r a m  i s  the p r o d u c t  o f  the normal  stress: the 

component of stress normal  or p e r - w e n d i c u l a r  t o  the p l a n e  on w h i c h  

i t  i s  a c t i n g .  T h e  i s o g r a d i e n t  i s  the normal  s t r a i n  or d e f o r m a t i o n  

p e r  u n i t  l e n g t h  i n  the direct ion of d e f o r m a t i o n ,  w h i c h  i n  the c a s e  

o f  a semi-infinite e l a s t i c  s o l i d ,  i . e . ,  the c r u s t a l  block,  the defor- 

m a t i o n  i s  a change i n  p r e s s u r e  on ly .  

T h e  s e c o n d  i s o g r a m  i s  the p r o d u c t  o f  the s h e a r  stress; the 

component  o f  stress t a n g e n t i a l  or p a r a l l e l  t o  the p l a n e  on w h i c h  i t  

i s  a c t i n g .  T h e  i s o g r a d i e n t  p r o d u c e d  i s  the s h e a r  s t r a i n  or  the d e -  

f o r m a t i o n  p e r  u n i t  l e n g t h  , where the l e n g t ' l  over w h i c h  d e f o r m a t i o n  

o c c u r s  i s  a t  r i g h t  a n g l e s  t o  the d i r e c t i o n  o f  d e f o r m a t i o n .  T h i s  i s  

the a n i s o t r o p y  i n d u c e d  a t  the s u r f a c e  b o u n d a r y  o f  a semi-infinite 

e l a s t i c  s o l i d  b y  the change i n  t a n g e n t i a l  stress. 

Stress i s  c o n s i d e r e d  t o  be the i n t e r n a l  € o r c e  per u n i t  a r e a  

when the a r e a  a p p r o a c h e s  zero, and p r e s s u r e  i s  reserved f o r  the e x t e r n a l  

normal  force p e r  u n i t  a r e a ,  even t h o u g h  the p r e s s u r e  e t  the boundary  w i l l  

e q u a l  the normal  stress i n  the m a t e r i a l  a t  t h a t  point. 

I 

A f i n a l  i s o g r a m  t h a t  i s  a t w o  d i m e n s i o n a l  p l a n  s u r f a c e  for  p r o s -  

p e c t i n g  i n d i c a t e s  the s u r f a c e  z o n e s  where  the d e f f e r e n t i a l  o f  normal  and 



s h e a r  stress i n d i c a t e  a min ima l  r e s i s t a n c e  t o  g h e a r i n g  forces i s  

inherent i n  the u n d e r l y i n g  _rock a c c o r d i n g  to the l o g i c  of Mohr. These 

zones o f  l a t e r a l  ex ten t  h a v e  the maximum f r a c t u r e  voids a v a i l a b l e  

r e l a t i v e  t o  the d e e p  s e a t e d  v e r t i c a l  p l a n e s  of p r e f e r r e d  s h e a r .  

A s  s u c h  the a r e a s  i n d i c a t e d  b y  the i s o g r a m  a r e  the m o s t  

p r o b a b l e  zones f o r  s u r f a c e  p r o s p e c t i n g  i n  terns o f  f r a c t u r e  voids 

a v a i l a b l e ,  and p o s s i b l e  f r a c t u r e  f l o o d i n g  due  t o  stress o f  d y k i n g  

i n t r u s i o n  o r  a t t e n d a n t  h y d r o t h e r m a l  e m a n a t i o n  o f  m i n e r a l i z e r s .  

INTERPRETATION O F  SURFACE EFFECTS AND COMPILATION TECHNIQUES 

A stereo p a i r  of v e r t i c a l  a e r i a l  p h o t o g r a p h s  is used  t o  a n n o t a t e  

t o  a c l e a r  t r a n s p a r e n c y  o v e r l a y ,  the most a p p a r e n t  tension j o i n t s  o f  the 

f a u l t / f r a c t u r e  sys tem visible. 

L i n e a r s  or i s o s t a t f c  t r a c e s  l i n k i n g  these system a r e  drawn 

b y  p r o j e c t i o n  of the p h y s i c a l  g e o g r a n h i c  f e a t u r e s  a l o n g  the l i n e  of 

tension, s u c h  as d r a i n a g e  and soi l  l e a c h i n g ,  f o l i a g e  and p r e f e r r e d  growth 

or Ron-growth ,  etc.  P r o j e c t i o n  of the t r a c e  is a i d e d  b y  the f a c t  t h a t  

v e r t i c a l  p l a n e s  on ly  a r e  s o u g h t  b y  the i n t e r p r e t e r  and therefore, r e g a r d -  

less  o f  t o p o g r a p h y  s t r a i g h t  l i n e  p r o j e c t i o n  i s  p o s s i b l e  and most p r o b a b l e .  

These sys tem g e o m e t r i c a l l y  r e l a t e  to the directions of p r i n c i p a l  s tress 

of the u n l o a d i n g  forces inherent w i t h i n  the c r u s t a l  block. 

T h e  a n n o t a t e d  o v e r l a y  c o m 9 l e t e d  consists of a m u l t i t u d e  o f  

l i n e a r  t r a c e s ,  i n  d i f f e r i n g  directions and i n  c o n j u g a t e  se t s .  T h e  

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

tension e x e r t e d  a s  p1ana.r  s t r a i n  a c r o s s  the v e r t i c a l  i n t e r f a c e s  of the 



f a u l  t / f r a  c t u r e  s y s t em observed. 

P r o p o g a t i m  o f  these s y s t e m s  t h r o u T h  o v e r b u r d e n  i s  a contin- 

uous p r o c e s s  o f  e a r t h  t ic?al  movements  a c t i n g  a c r o s s  the i n t e r f a c e s .  

Much less  v i s i b l y  d r a m a t i c  a s  o c e a n i c  t i d e s ,  b u t  a m e a s u r e a b l e  and 

c o n t i n u o u s  r e l a t i v e  movenent i s  p r e s e n t  a s  a r e s u l t  o f  the s a n e  geo-  

p h y s i c a l  forces.  These movements  a r e  t o  some d e g r e e  a m p l i f i e d  i n  

u n c o n s o l i d a t e d  o v 5 r b u r d e n  i n  a s i m i l a r  manner and f o r  s i m i l a r  reasons 

a s  t h e  wave motioi a t  the s u r f a c e  o f  the o c e a n  i s  an  a m p l i f i c a t i o n  

o f  the ground s w e l l  g e n e r a t e d  b y  the t i d a l  f l o w .  T h i s  i s  a n  e s s e n t i a l  

c o n c e p t  t o  i n t e r p r e t a t i o n  of the i s o s t a t i c  t r a c e s  w h i c h  a l l o w s  a 

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

argument  t h a t  o v e r b u r d e n  i s  p r e s e n t  t h r o u g h o u t  a l l  the model a r e a s  

s u r v e y e d  t o  d a t e  ,and the r e s u l t s  of tectonic a n a l y s i s  h a v e  not been 

encurnbeEd b!y the e f f e c t s  of o v e r b u r d e n  m a s k i n g  t o  the extent  t h a t  

ground level g e o p i y s i c a l  and  g e o l o g i c a l  s u r v e y s  h a v e .  

T h e  number  o f  i n t e r c e p t s  o f  the t r a c e s  a r e  c o u n t e d  a s  an 

e s t i m a t e  of the d e n s i t y  e m p i r i c  w i t h i n  the confines o f  R d e s i g n a t e d  

unit a r e a  s i z e  b y  p l a c i n g  the o v e r l a y  over a t e m p l a t e  of i n t e r l o c k i n g  

c o a l e s c i n g  c i r c u l a r  sam,wle a r e a s .  B y  r e c o r d i n g  the number  of t r a c e  

intersections w i t h  the p e r i p h e r y  o f  e a c h  circle, a consistent e m p i r i c  

v a l u e  for e a c h  sample  a r e a  i s  o b t a i n e d  for the i n i t i a l  c o m p u t e r  i n p u t .  

T h e  d e s i g n  o f  the s a m p l i n g  method i s  s u c h  t h a t  i t  i s  p o s s i b l e  

t o  measure  d i f f e r e n c e s  f r o m  background  for e a c h  u n i t  sam.Dle a r e a  t o  

e f f e c t i v e l y  f i l t e r  v e r t i c a l  t o p o g r a p h i c  d i f f e r e n c e s  as w e l l  a s  b a s i c  

rock modu l i  due  t o  l a t e r a l  rock t y p e s .  



The s a m p l i n  g t e c h n i q u e  becomes a mechan ica l  f i l t e r  w h i c h  

determines the sample  v a r i a n c e  f r o m  the a v e r a g e  v a r i a n c e  of i t ' s  

i m m e d i a t e  u n d e r l y i n g  background  v a r i a n c e .  T h e  mean of the d i f f e r e n c e s  

i s  i n d e p e n d e n t  of re l i e f  and m o d u l i i  when measured a g a i n s t  the a v e r a g e  

o f  the sum of the background  d i f f e r e n c e s .  T h e  r e s u l t i n g  p r o € i l e  Line 

i s  s i m i l a r  t o  the electronic c l i p p i n g  of a c a r r i e r  s i q n a l  wave:  or 

m a t h e m a t i c a l l y  s i m i l a r  t o  a F o u r i e r  A n a l y s i s .  

R e s p e c t f u l l y  s u b m i t t e d ,  

D .  A .  Chapman, 

D .  A.  Chapman & A s s o c i a t e s  L t d .  
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INTRODUCTION 

An Airborne Isomagnetic S u r v e y  R e p o r t  by Sandner A s s o c i a t e s  was 

w m p i l e d  f r o m  a i r b o r n e  d a t a  a c q u i r e d  f r o m  a p r e v i o u s  s u r v e y  o f  the Afton- 

Katnloops A r e a ,  f o r  this r e p o r t  on the "AT" C l a i m s  ten gamma r e a d i n g s  w e r e  

e x t r a c t e d  f r o m  f l i g h t  l i n e  p r o f i l e  mag t a p e s .  

I t  s h o u l d  be made e m p h a t i c a l l y  c l e a r  t o  the r e a d e x  t h a t  the sole 

p u r p o s e  of the c o r r e l a t i o n  i s  t o  d e f i n e  m a g n e t i c  c o n f i r m a t i o n  o f  tectonic 

s t r u c t u r e  and  is not i n t e n d e d  t o  i n f e r  anomalous m a g n e t i c  bodies or a n y  

economic m i n e r a l  a s s o c i a t i o n s .  

In terms of o v e r a l l  m a g n e t i c  relief  of the " t o t a l  f i e l d "  m a g n e t i c  

g r a d i e n t ,  a dif ierence o f  400 gammas i s  maximum and the rel ie f  i s  e a s i l y  . 

t e rmed  " s h a l l o w " ,  w i t h i n  a mean isomgnetic b a c k g r o u n d  of a p p r o x i m a t e l y  

57,700 gammas. T h i s  r e l a t i v e l y  h i g h  m a g n e t i c  da tum p l a n e  i s  i n d i c a t i v e  

of the g r e e n s t o n e s  and m e t a - v o l c a n i c s  o f  the N i c o l a  Series w h i c h  underlie 

the c l a i m  a r e a  s u r v e y e d .  
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When taken t o  ten gamma r e a d i n g s  the r e s u l t a n t  i s o g r a d i e n t  

shows  c o n s i d e r a b l e  f i e l d  r e v e r s a l  p a t t e r n s  i n d i c a t i v e  o f  the s h e a r i n g  

stresses a c t i n g  thro ugh0 u t  the a r e a .  

OBSERVATIONS A N D  CONCLUSIONS 

Five t a r g e t  a r e a s  for  e x p l o r a t i o n  a r e  i n d i c a t e d  and m a g n e t i c a l l y  

c o n f i r m e d  b y  c o i n c i d e n c e  o f  the i s o g r a d i e n t s  f r o m  each s u r v e y .  They  

a r e  l i s t e d  b e l o w  a l o n g  w i t h  their p o s s i b l e  s i g n i f i c a n c e .  

T a r g e t  A - A m a g n e t i c  h i g h  s i t u a t e d  over a tectonic zone may 

i n d i c a t e  the p r e s e n c e  of an u n d e r l y i n g  p l u g  or m a f i c  d y k e .  The Tectonic 

Map i n d i c a t e s  a h i g h  p r o b a b i l i t y  o f  a b r e c c i a  z o n e .  The increased 

m a g n e t i c  f i e l d  m y  be a s s o c i a t e d  w i t h  m i n e r a l i z a t i o n  and the t a r g e t  s h o u l d  

be e x a m i n e d  b y  g e o c h e m i s t r y  i f  no visible e v i d e n c e  i s  a v a i l a b l e  on the 

ground .  

T a r g e t  B - B ,  - The d i r e c t i o n a l  change  i n  the f i e l d  wou ld  confirm 

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

Map. The northern h a l f  o f  the f a u l t  l i e s  o u t s i d e  the c l a i m s  b u t  the s o u t h -  

ern h a l f  0-B, j u n c t u r e s  j u s t  w i t h i n  the c l a i m s  and extends a b o u t  5,000 fee t  

t o  the s o u t h .  I t  i s  p o s s i b l e  the f a u l t  d i p s  s l i g h t l y  w e s t  and  p l u n g e s  t o  

the s o u t h .  

T a r g e t  C - T h i s  t a r g e t  i s  a m a g n e t i c  low e n c l o s u r e  t h a t  centers on 

a p o s s i b l e  b r e c c i a  column i n d i c a t e d  b y  the tectonic a n a l y s i s .  The m a g n e t i c  

m n f i g u r a t i o n  m y  be r e f l e c t i n g  a n  i n t r u s i v e  p l u g  a t  d e p t h  or a very a c i d i c  
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rock t y p e  a t  n e a r  s u r f a c e .  

may e x p o s e  either b r e c c i a  or intrusive a t  the s u r f a c e .  T h e  t a r g e t  a r e a  

may be a v e r y  i m p o r t a n t  s t r u c t u r e  and s h o u l d  be g r i d d e d  f o r  g e o p h y s i c a l  

a n d  geochemical  surveys i f  the g e o l o g y  o f  the a r e a  s u p p o r t s  the s u p p o s i t i o n .  

A l o t  w o u l d  depend on the f i e l d  r e a d i n g s  of the v e r t i c a l  m a g n e t i c  component. 

S t r o n g  magnetic a n o m a l i e s  s h o u l d  f l a n k  the t a r g e t  i n  the f i e l d  or a very 

s t r o n g  m a g n e t i c  anomaly over the a p e x ,  d e p e n d i n g  on the d e p t h  o f  the 

d i s t r u b a n c e .  

The  western flank h a s  a s u r f a c e  zone which 

T a r g e t  D - V e r y  s i m i l a r  t o  T a r g e t  A . .  p o s s i b l y  a m a f i c  d y k e  or 

b r e c c i a  wne . 
T a r g e t  WOW, - llhe t a r g e t  i s  the intersection of t w o  s h e a r  f a u l t s  

w h i c h  a r e  w e l l  c o n f i r m e d  b y  both s u r v e y s .  A g r e a t  d e a l  o f  r o t a t i o n a l  

stress i s  i n d i c a t e d  b y  the tectonic s u r v e y  so the f r a c t u r i n g  o f  the rock 

w o u l d  be quite extensi ve. The a r e a  w a r r a n t s  i n t e n d  ve p r o s p e c t i n g  a l o n g  

both the e a s t w e s t  and n o r t h s o u t h  strikes since it i s  mst p r o b a b l e  t h a t  

i f  m i n e r a l i z a t i o n  i s  p r e s e n t  i n  the a r e a ,  there w i l l  be e v i d e n c e  f o u n d  

w i t h i n  these s h e a r  zones. 

To  c o n c l u d e ,  the s u r v e y s  a r e  i n d e p e n d e n t  s u r v e y s  c a r r i e d  o u t  b y  

two d i f f e r i n g  methods  and c o m p a n i e s .  T h e  i s o m a g n e t i c  f i e l d  i s  s u s c e p t i b l e  

t o  the changes  i n  rock m d u l i i  i n d u c e d  i n  the u n d e r l y i n g  c r u s t a l  block 

b y  the d e f o r m a t i o n  stress. I n  an  a r e a  o f  l o w  m a g n e t i c  re l ie f  the ten g a m a  

c o n t o u r  i n t e r v a l  h a s  an e x t r e m e l y  good m r r e l a t i o n  o f  the s h e a r  r e s p o n s e  

o f  the magnetometer  t o  t h e  i n d i c a t e d  zones o f  s h e a r  b y  tectonic a n a l y s i s .  



- 4 -  

I t  s u g g e s t s  t h a t  more s o p h i s t i c a t e d  c o r r e l a t i o n s  m y  be p o s s i b l e  from 

the m a g n e t i c  d a t a .  I t  i s  c e r t a i n  both s u r v e y s  a r e  sensitive t o  a n y  

c h a n g e s  i n  d e f o r m a t i o n  stress. 

T h e  a r e a  of highest p r i o r i t y  for  f u t u r e  p r o s p e c t i n g  i s  a l o n g  
8 \ 

the Lwo f a u l t  s t r u c t u r e s  c o n f i r m e d  b y  both s u r v e y s .  The tectonic 

s u r v e y  s a y s  t h a t  s h e a r i n g  a n d  b r e c c i a t i o n  a t  s u r f a c e  has o c c u r r e d .  

The  zones of maximum d e n s i t y  f r a c t u r e  v o i d s  c o n t a i n e d  w i t h i n  these 

f a u l t s  a r e  the m o s t  p r o b a b l e  a r e a s  f o r a n  economic orebody to be f o u n d .  

T o  d a t e  no m i n e r a l i z a t i o n  h a s  been reported on the p r o p e r t y  nor 

h a s  a n y  extensive ground p r o s p e c t i n g  p r o g r a m  been c a r r i e d  o u t .  T h e  

r e p o r t  is i n t e n d e d  a s  a e v a l u a t i o n  of the p r o p e r t y  and a s  a g u i d e  for 

an e f f i c i en t  p r o s p e c t i n g  programme. 

R e s p e c t f u l l y  s u b m i t t e d ,  

D.  A. Chapman, 

D.  A .  Chapman & A s s o c i a t e s  L t d .  
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