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PREFACE : 

T e c t o n i c  a n a l y s i s  o f  a f r a c t u r e  d e n s i t y  s u r v e y  i s  a n  

e m p i r i c a l  and  a n a l y t i c a l  s t u d y  of  t h e  v i s i b l e  e f f e c t s  o f  

h o r i z o n t a l  s t r a i n s  a c r o s s  f r a c t u r e  i n t e r f a c e s  ( j o i n t i n g  systems)  

w h i c h  r e s u l t  from i n c r e a s e s  o r  d e c r e a s e s  o f  v e r t i c a l  pressure d u e  

t o  a r e l i e f  o f  stres:;es by f a u l t i n g  ( r u p t u r e ) .  

S i m p l y  s t a t e d ;  t h e  d e n s i t y  o f  f r a c t u r e s  i n  a n y  a rea  

o b s e r v e d  is p r o p o r t i o n a l  t o  t h e  v e r t i c a l  p r e s s u r e  i n d u c e d  by 

c h a n g e s  i n  s h e a r i n g  ( : t a n g e n t i a l )  s t r e s ses  and  i s  v i s i b l y  expressed 

a s  surface t e n s i o n .  , 

A f r a c t u r e  d e n s i t y  s u r v e y ,  c o m p i l e d  from a e r i a l  p h o t o -  

g r a p h s  c o u n t s  o r  e s t ima tes  t h e  t o t a l  o f  o b s e r v e d  f r a c t u r e s  i n  

any u n i t  a r e a ,  whereas,  a t e c t o n i c  a n a l y s i s  m e a s u r e s  t h e  r a t e  

of  f r a c t u r e  i n c i d e n c e  o b s e r v e d  i n  a u n i t  o f  a r e a  r e l a t i v e  t o  

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

T h i s  o b s e r v e d  v a r i a b l e  i s  u s e d  i n  a prograinmed c a l c u l -  

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

across  a n d  t h r o u g t l  p o i n t s  o n  t h e  c r u s t a l  s u r f a c e  o f  t h e  a r ea  

e x a n i n o d .  

Method o f  C o m p i l a t i o n :  - - 
(1) L i n e a r  i s o s t a t i c  t r a c e s  o f  t h e  j o i n t i n g  p a t t e r n  

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

p h o t o g r a p h s  o f  t h e  a r ea  s u r v e y e d .  

(22 The a n n o t a t e d  o v e r l a y  i s  t h e n  s u p e r i m p o s e d  o n  a 

c o u n t i n g  g r i d  c o n s i s t ; j . n g  o f  numerous  o v e r l a p p i n g  and  i n t e r l o c k i n g  

c i r c l e s  of e q u a l  m i t ;  a r e a  a n d  t h e  d e ' n s i t y  p e r  u n i t  a r ea  i s  

e s t i m a t e d  ( c o u n t e d ) .  
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Preface ( C o n t ' d . )  

(3 )  The e m p i r i c a l  o b s e r v a t i o n  a t  each p n i n t  o n  t h e  

. g r i d  is s t a t i s t i c a l l y  a n a l y s e d  b y ' a  c o m p u t e r  p r o g r a m  f o r  t h e  

' f o l l o w i n g :  - 
. a )  c h a n g e s  i n  t a n g e n t i a l  stress. 

b )  i n d u c e d  pressure  c o e f f i c i e n t s .  

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

( 4 )  I s o g r a d i e n t s  o f  d e f o r m a t i o n  stress a r e  u s e d  t o  

c o r r e l a t e  w i t h  o t h e r  g e o l o g i c a l ,  g c o p h y s i c a l ,  and  g e o c h e m i c a l  

d a t a  when a 'va i  l a b l e .  

e 
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D..A. CHAPMAN 8 ASSOCIATES L IMITED 
#2 - 515 G r a n v i l l e  S t r e e t  

Vancouver '2, B.C. 

Uelephone 685-3281 

Play 26, 1969 
f. 

High lgnd  V a l l e y  Mines L i m i t e d  
#617.- - 789 West Pender !;treet 
Vancouver 1, B.C. 

A t t e n t i o n :  Mr .  C.J. Coveney, P. Eng. 
M i n i n g  Consu l tan t  for 
High land  V a l l e y  Mines L im i ted .  

Dear S i r s ,  

As requested, I tiave completed an Air Photo Study of t h e  

E l l a  Group o f  app rox ima te l y  93 m i n e r a l  c la ims,  which s t r a d d l e  Guichon 

Creek j u s t  s o u t h  west OF Tunkwa Lake i n  t h e  H igh land  Va l l ey ,  Kamloops 

M.D. B r i t i s h  Columbia. 

MAP STANDARD 

Mapping o f  t h e  isograms was compi led from-8.C. a e r i a l  

photbgraphs, s c a l e  1" = 2640'. 

f r a c t u r e  i n c i d e n c e  readings. 

T h i s  d i c t a t e s  t h e  scanning i n t e r v a l  of 

The g r i d  i n t e r v a l  most p r a c t i c a l  f o r  t h i s  s c a l e  is 3/8" o r  
, 

every 990' a t  ground scale.  This g r i d  on t h i s  s y l e  o f  photograph i s  ' 

a reconnaissance s tandard  i n  r e l a t i o n  t o  t h e  magni tude o f  f r a c t u r e  

l e n g t h  v i s i b l e  and t h e  p h y s i c a l  l i m i t a t i o n s  imposed on i n t e r p r e t a t i o n  
-q 

,of f r a c t u r e  t r a c e s ,  and tends t o  e n l a r g e  t h e  anomaly area. 

COMMENTARY 

The area o f  t h e  E l l a  Group l i e s  w i t h i n  t h e  Guichon Creek 

The g r e a t e r  p o r t i o n  o f  t h e  c l a i m s  a re  covered by a man t le  o f  ' Va l l ey .  

g l a c i a l  d r i f t . a n d  v a l l e y  a l l uv ium.  I n  some areas, depths o f  over-  

burden may be g r e a t e r  t h a n  300 f e e t .  Geochemical surveys w i l l  be o f  

l i m i t e d  use and c o s t l i R r  geophys ica l  methods w i l l  have t o  be u t i l i z e d  

. .  . .  ., , '. 
' 1 ..., ' . ' 
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Commentary Cont 'd 

tu c o r r e l a t e  s t r u c t u r a l  and g e o l o g i c a l  t a r g e t s  for d r i l l i n g ,  

The t e c t o n i c  survey is i n  essence a s t r u c t u r a l  s tudy  which 
m 

measures t h e  r e l a t i v e  d i f f e r e n c e s  i n  de format ion  s t resp ,  

stresses c r e a t e  and a l t e r  t h e  f requency o f  t h e  c r u s t a l  s u r f a c e  p a t t e r n s  

o f  i s o s t a t i c  f r a c t u r e  t r a c e s  observab le  i n  a ir  photogrephs. This 

observed e f f e c t  i s  expressed as s u r f a c e  t e n s i o n  v i s i b l e  across  f r a c t u r e  

i n t e r f a c e s  a t  t h e  boundary c o n d i t i o n  o f  t h e  e a r t h ' s  crust, i.e. t h e  

These 

h o r i z o n t a l  s u r f a c e  viewed th rough v e r t i c a l  a e r i a l  photographs, and w i l l  

r e f l e c t  any l a t e r a l  change i n  h o r i z o n t a l  t e n s i o n  due t o  t h e  changes i n  

v e r t i c a l  p ressure  c r e a t e d  by r e l i e f  o f  stress th rough c r u s t a l  f a u l t i n g .  
-. 

I n  areas o f  overburden t h e  i n c i d e n c e  o f  i s o s t a t i c  f r a c t u r e  
* 

t r a c e s  is i nc reased  due t o  a granular  f l o w  o f  the  unconso l i da ted  over- 

burden around and a long  f r a c t u r e  i n t e r f a c e s  a t  t he  u n d e r l y i n g  rock or 

c r u s t a l  surface. Th is  a c t i o n  i s  con t inuous  and i s  propogated by t h e  

earth's motion. A reasonable analogy t o  t h i s  ground e f f e c t  i s  t h e  wave 

mot ion  observab le  i n  oceans where t h e  amp l i t ude  o f  t h e  wave .is i nc reased  

a t  t h e  sur face.  

I n  areas o f  overburden, a d i s f l n c t  d i f f e r e n c e  i n  t h e  concept o f  

e t e c t o n i c  survey as opposed t o  a f r a c t u r e  d e n s i t y  count i s  t h e  rate, ,s f  ~ 

::,? ", '1 

change o f  f r a c t u r e  i n c i d e n c e  is app l ied .  The r a t e  a t  which the inc reased  

d e n s i t y  or i nc idence  occured i n  t h e  unconso l i da ted  man t le  would be 

1. 

' s i m i l a r  t o  t h e  u n d e r l y i n g  f r a c t u r e s  i n  t h e  c r u s t a l  sur face.  

F i n a l l y ,  t h e  anomalous s t r u c t u r a l  t r e n d s  i n d i c a t e d  by t h e  

survey are d e f i n e d  by a n a l y t i c a l  rock  mechanic t h e o r i e s  and p r i n c i p l e s  

. 
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Commentary Cont 'd 

a p p l i e d  t o  observed e m p i r i c a l  forms o f  d a t a  d e r i v e d  f rom t h e  a e r i a l  

photograph. Thus by t h e  e f f e c t  o f  s u r f a c e  t e n s i o n  observed, f a u l t  and 

shear t r e n d s  are determined a n a l y t i c a l l y  w i t h  q u a n t a t i v e  d a t a  and n o t  

by p e r s o n a l  i n t e r p r e t a t i o n s .  

REGIONAL GEOLOGY 

The area of  t h e  c l a i m s  i s  p robab ly  u n d e r l a i n  by r o c k s  r e l a t e d  

t o  t h e  Guichon b a t h o l i t h  a n d - t h e  N i c o l a  Greenstones and c a n  be desc r ibed  

by t h r e e  g e n e r a l  c l a s s i f i c a t i o n s :  

a) i n t r u s i v e  r o c k  o f  t h e  Guichon b a t h o l i t h  and younger. - 
b) d i o r i t i z e d  and metamorphosed c o n t a c t  phases o f  t h e  N i c o l a  

Group . 
c)  greenstones and meta v o l c a n i c s  o f  t h e  Nicola Group. 

REGIONAL STRUCTURE 

Two major  r e g i o n a l  s t r u c t u r e s  i n t e r s e c t  w i th in  t h e  area o f  

t h e  c la ims ;  

a) t h e  Guichon Creek c o n t a c t / f a u l t - s y s t e m  comprised o f  over-  

t h r u s t s  on t h e  western s i d e  o f  t h e  v a l l e y  floor and shear s t r u c t u r e  

w i t h  f o l d / f a u l t i n g  on t h e  e a s t e r n  s i d e  of Guichon Creek. 

b )  t h e  Hose Lake S y n t e c t o n i c  f a u l t - s y s t e m  o f  wrench shear 
< 

zones a n t i t h e t i c  t o  t h e  s t r i k e  o f  t h e  Guichon b a t h o l i t h  which appear 

t o  h o r s e t a i l  f rom Bose Lake eastward and t e r m i n a t e  i n  t h e  Guichon Val ley.  

These two systems would p r o v i d e  I n t e n s e  deformat ion o f  t h e  

r o c k  a t  t h e i r  i n t e r s e c t i o n  t o  p repare  s u i t a b l e  h o s t  s t r u c t u r e s  f o r  

m i n e r a l i z e r s .  The depth and i n t e n s i t y  of two s t r o n g  breaks i n - t h e  

e a r t h ' s  c r u s t  would a l s o  i n d i c a t e  a good p r o b a b i l i t y  f o r  an i n t r u d i n g  

s t o c k  t o  t a k e  advantage of  t h e  breaches i n  t h e  r e s t r a i n i n g  mant le.  
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Reqiona l  S t r u c t u r e  Con't'd - 
These are favourable g e o l o g i c a l  f a c t o r s  f o r  t h e  presence of ore bodies 

' b u t  are o f f s e t  by t h e  depth of  overburden w i t h  i t s  l i m i t a t i o n s  on 

e x p l o r a t i o n  by v i s u a l  p r o s p e c t i n g  and t h e  necess i t y  t o  r e l y  b a s i c a l l y  

on geophys ica l  t o o l s  for d r i l l  t a rge ts .  

TECTONIC SURVEY - OBSERVATIONS 8 CONCLUSIONS 

1. A s t r e s s  dome near c e n t r a l  t o  t h e  c l a i m  area is r e s p o n s i b l e  

for most o f  t h e  de format ion  s t r e s s e s  and t h e  r e s u l t i n g  t e c t o n i c  anom- 

a l i e s ,  suggest ing  t h e  v a l l e y  f l o o r  i n  t h e  area is u n d e r l a i n  by an 

i n t r u s i v e  stock. 

2. Co l lapse s t r u c t u r e s  around t h e  p e r i p h e r y  and w i th in  t h e  

s tock  i n d i c a t e  a p o s t u l a t e d  v a u l t i n g  o f  t h e  domal crown and p o s s i b l e  

b r e c c i a t i o n  zones w i t h i n  t h e  stock. 
'r 

3. A s t r o n g  shear a long t h e  eas te rn  s i d e  o f  t h e  Guichon Creek 

may be a long the.N-S c a n t a c t  w i t h  t h e  greenstones o f  t h e  M i c o l a  Volcanics,  

with p o s s i b l e  embayments i n t o  t h e  s tock  due t o  shear fo ld ing .  

RECOMMENDATIONS 

1. Geomorphological  evidence o f  t h e  s t r u c t u r a l  t r e n d s  should 

be f i e l d  mapped w i t h  random geochem samples taken a long  t h e  t raverses.  

2. A n  a i r b o r n e  magnetometer survey u s i n g  a p ro ton  recess ion  

i ns t rumen t  and f l o w n  ani a c l o s e  p a t t e r n  of f l i g h t  l i n e s  shou ld  c o n f i r m  

t h e  s t r u c t u r e s  and g e o l o g i c a l  i n t e r p r e t a t i o n  p laced  on them. I f  

,- s u f f i c i e n t  f i e l d  evidence is  n o t  a v a i l a b l e  t h i s  may prove t h e  most 

economic and u s e f u l  method f o r  de te rm in ing  t h e  d r i l l  t a r g e t s  t o  t e s t  

f o r  m i n e r a l i z a t i o n .  

3. By t h e  p reced ing  methods c o r r e l a t i n g  t a r g e t  areas should 

occur,  then a p o r t a b l e  s iesmic  survey t o  determine t h e  depth o f  t h e  



i 
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overburden c o u l d  be r e s t r i c t e d  to  t h e  v i c i n i t y  o f  t h e  t a r g e t  areas 

d e p i c t e d  and would be practic.al t o  determine  d r i l l i n g  procedures .  

. 
'; 

R e s p e c t f u l l y  submit ted ,  

D.A. Chapman. 
- -  

-\ - - -5, 1 
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THEQRY OF TECTCrJIC 'T\RI:\LYSIS .CF FRAkTURE DEWITV SURVEYS 
FOR 

. .  
, .  

EXPLORATION TIWETS .1 I 

. .  . ,  

I NTR 0 0 U C T I c) N . .  

The p r i n c i p a l  o b j e c t i v e  o f  a Tec ton ic  A n a l y s i s  o f  a F r a c t u r e  

Dens i t y  Survey i s  ta l  p r o v i d e  s t a r t i n g  p o i n t s  f o r  f i e l d  i n v e s t i g a t i o n  

by e x p l o r a t i o n  teams. The l o c a t i n g  of' f avou rab le  t e c t o n i c  areas is  

n o t  s u f r i c i e n t  i n  i t s e l f  as i t  cannot  assume 

occured i n  .con junc t ion  w i t h  s t r u c t u r a l  zones 

method o f  i n t s r p r e t i n g  a e r i a l  photographs. 

ST4TIC AIJ4LYYIS  THEflRY OF PRESSURE DOMES 

A n a t u r a l  a r c h  theo ry  i s  a p p l i e d  t o  t h e  

t h a t  m i n e r a l i z a t i o n  

i n d i c a t e d '  by t h i s  

. .  . .  

. . I .  

. -  
c o n d i t i o n  o f  near  

equilibriun a t  t h e  sur face  o f  the earth's crust  where a bclundary 

c o n d i t i o n  or s tandard  s t a t e  e x i s t s  f o r  a l l  s t r e s s e s  and s t r a i n s  

i n  t h e  e a r t h ' s  B l a s t i c  body. To accomodate t h e  v o l u m e t r i c  changes 

which a re  a p roduc t  o f  these s t r e s s e s  and s t r a i n s ,  ad justments by 

p l a s t i c  f l a w  o r  r u p t u r e  i s  requ i red .  The l a t t e r  i s  p r e v a l e n t  a t  

o r  near  t h e  sur face ,  and i t  is these r u p t u r e s  which are c l e a r l y  

v i s i b l e  i n  a e r i a l  photographs, as f r a c t u r e s .  

The a d j u s t n c n t s  t o  r e l i e v e  s t r e s s e s  a r e  observab le  v a r i a t i o n s  

i n  t h e  j o i n t i n g  p a t t n r n  o f  t h e  f r a c t u r e s  acroas t h e  sur face  o f  t h e  

e a r t h ' s  c r u s t  and a r e  r e l a t e d  t o ' t h e  d i f f e r e n c e s  between p l a n a r  

r e s i s t a n c e  and shear ing  s t r e s s .  By applyin; t h o  n a t u r a l  a r c h  

theo ry  t o  t h e  v i s i b l e  e f fec t ,  i .e. f r a c t u r e  i nc idence ,  a roascnab le  

i c a l c u l a t i o n  of  t h e  d z f o r n a t i o n  as n r e s u l t  o f  t h o  s t r e s s e s  and 

s t r a i n s  i s  p o s s i b l e .  

The c a l c u l s t e d  va lues  are p l o t t z d  and ccn toured as i s o g r a d i e n t s .  

The h i g h e r  v s l u c  i s o g r a d i e n t s  o u t l f n D  t h e  Tec ton ic  Anomalies, 
, .  - 
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i.e. t h e  a r e a s  o f  naximum v o l u i n e t r i c  e x p a n s i o n  as a r e s u l t  of 

s h e a r i n g  ( d e f o r m a t i o n )  stresses. The d i m i n i s h i n g  v a l u e  of t h e  

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

e x p e c t  a s e q u e n c e  o f  f i s s u r e ,  b r e c c i a t i o n ,  s h e a r i n g  and  d r a g  

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

p r i n c i p a l  stress a x i s .  

T e c t o n i c  a n o m a l i e s  are z o n e s  o f  i n c r e a s e d  r o c k  p b r m e a b i l i t y  

r e l a t i v ' e  t o  t h e  o p e n i n g s  and  v o i d s  o f  t h e  f r a c t u r e  p l a n e s  a n d  t h e y  

i n d i c a t e  t h e  m a j o r  and  more p r n b a b l e  s t r u c t u r e s  t o  h o s t  ore d e p o s i t s  

i f  a flow o f  m i n e r a l i z e r s  h a s  p a s s e d  t h r o u g h  t h e  a rea  and  are there,- 

f o r e , e x c e l l e n t  g e o l o g i c a l  t a r g e t s  f o r  g r o u n d  e x p l o r a t i o n .  

, 

... - 
. .  
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I. I ,  D o u g l a s  A.Chapinan, c e r t i f v  t h a t  I h e v e  p r a c t i s e d  t h e  

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 r e c e i v e d  a T e c h n i c a l  Diploma i n  1949 f r o m  t h e  Vancouver  

T e c h n i c a l  S c h o o l .  

3. From 1 9 5 0  t o  1955 I was e n g a g e d  i n  marlping a n d  s u r v e y s  

u s i n g  b o t h  g r o u n d  a n d  a i r b o r n e  m e t h o d s ,  f i r s t  w i t h  t h e  

C a n a d i a n  G o v e r n n e n t  and  s e c o n d l y  w i t h  P h o t o g r a p h i c  S u r v e y s  

( & s t e r n )  L t d . ,  i n  Vancouver .  

4 .  F r o m  1955 t o  1Y59 I Gas cngayer-l by B l a n c h e t  and Associa tes  . 

i n  Ca lqa ry  w h e r e  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  f o 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  t o  o i l  e x p l o r a t i o n .  e 
5. From 1361 t o  1964  I was e n g a g e d  by Chapman, Wood a n d  G r i s w o l d  

L t d . ,  a n d  a s s i s t e d  Mr. B l a n c h e t  i n  t h c  f o r m a t i o n  o f  t h e i r  a i r  

p h o t o  d e p a r t m e n t  a s  well a5 c a r r y i n g  a u t  s t u d i e s  r e l a t i n g  t o  

t e c t o n i c s  and  t h e i r  a s s o c i a t i o n  t o  m i n e r a l  d e p o s i t s .  

6. I n  1965  I formed D.A.Chapinan 8 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  p h o t o  i n t e r p r e t a t i o n  f o r  m i n i n g  e x p l o r a t i o n  and p r i m a r i l y  

e x 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  

f i e l d  p r o g r m m e s .  

S i g n e d  t h i s  1 0 t h  day  o f  O c t o b e r . ,  - 
A . D .  1969. r _  

-. 
-. 

1- . - -  
fl / / --. 
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