
ADVANCED SATELLITE PRODUCTIONS AND ASSOCIATES 

3 . 0  INTERPRETATION METHODOLOGY 

3 . 1  LINEAMENT CONCEPT 

The l ineament n o t i o n  e x i s t s  s ince  1903 ,  w e l l  be fo re  t h e  
advent o f  s a t e l l i t e  images and image a n a l y s i s  techniques done on 
numerical  data.  The word i t s e l f  has undergone severa l  
m o d i f i c a t i o n s  and, even today, t h e r e  i s  l i t t l e  agreement between 
t h e  s p e c i a l i s t s .  

Since t h e  appearence o f  t h e  f i r s t  s a t e l l i t e s  photos i n  
t h e  mid ' ~ O S ,  then  t h e  f i r s t  numerical  images i n  1 9 7 2 ,  severa l  
l ineament s t u d i e s  were done, some on one and same area. The most 
n o t i c e a b l e  d i f f i c u l t y  o f  t h e  technique was i t s  l a c k  o f  
r e p r o d u c t a b i l i t y .  

As a mat te r  o f  f a c t ,  i t  was uncommon t o  see two 
complete ly  d i f f e r e n t  l ineament i n t e r p r e t a t i o n  f o r  t h e  same image. 
The reasons f o r  t h i s  was t h e  absence o f  any agreement about t h e  
l ineament d e f i n i t i o n .  Thus, w h i l e  some s p e c i a l i s t s ,  cau t i ous  i n  
t h e i r  i n t e r p r e t a t i o n ,  were t r a c i n g  o n l y  t h e  l ineaments t h a t  they 
were sure o f  t h e  l i t h o l o g i c a l  s i g n i f i c a t i o n ,  o the rs  were t r a c i n g  
t h e  most l ineaments p o s s i b l e  i n  o rder  t o  e x t r a c t  t h e  maximum 
in fo rma t ions  f rom t h e  image and were mod i fy ing  t h e i r  maps i n  a 
huge amount o f  i n t e r s e c t i n g  l i n e s .  These extremes have conducted 
t o  a l ineament d e f i n i t i o n  i n  t h e  mid '70s  as l ineament s t u d i e s  
were i n  vogue. O'Leary ( 1 9 7 8 )  de f i nes  t h e r e f o r e  t h e  geo log ica l  
l ineament as a s imple o r  complex l i n e a r  f e a t u r e ,  detected i n  
sur face ,  where t h e  d i f f e r e n t  p o r t i o n s ,  a l i g n e d  accord ing t o  a 
s t r a i g h t  l i n e  o r  a curve,  s tand o u t  d i s t i n c t i v e l y  f rom t h e i r  
surrounding and r e f l e c t  p o s s i b l y  a phenomenon generated below t h e  
s u r f  ace. 
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ADVANCED S A T E L L I T E  PRODUCTIONS AND ASSOCIATES 

3 . 1  LINEAMENT CONCEPT ( c o n t . )  

Despi te  t h i s  e labora ted  d e f i n i t i o n ,  severa l  k inds  o f  
i n t e r p r e t a t i o n  remain. Thus, some s p e c i a l i s t s  p r e f e r  t o  t r a c e  
l ineaments they r e a l l y  observe, w h i l e  o the rs  t r a c e  cont inuous 
l ineaments f rom smal le r  a l i g n e d  ones, f a c i l i t a t i n g  t h e  
r e l a t i o n s h i p  between them. 

F rom t h e  exper ience acqui red by t h e  author  i n  geo log i ca l  
remote sensing and minera l  e x p l o r a t i o n  ( a s  f a r  as t h e  academic 
and a p p l i e d  c o n s u l t i n g  i s  concerned),  here are  t h e  main 
c h a r a c t e r i s t i c s  o f  t he  geo log ica l  remote sensing i n t e r p r e t a t i o n  
t h a t  w i l l  be f i n d  i n  t h i s  s tudy:  

1 .  Mu l t i - tempora l  i n t e r p r e t a t i o n :  

severa l  i n t e r p r e t a t i o n s  o f  t h e  same image have been done 
( f o u r  i n  t o t a l ) ,  spread on two weeks a t  d i f f e r e n t  days and 
d i f f e r e n t  moment i n  t h e  day as w e l l  (morning, a f te rnoon and 
even ing) .  A l l  t h e  i n t e r p r e t a t i o n s  were done from sc ra tch ,  w i t h o u t  
t h e  l ineaments subsequently i n t e r p r e t e d .  Th is  exe rc i se  i s  
in tended t o  s imu la te  t h e  i n t e r p r e t a t i o n  t h a t  severa l  s p e c i a l i s t s  
would have done o f  t h e  same image so as t o  prevent  v a r i a t i o n s  
when t h e  i n t e r p r e t a t i o n  i s  a c t u a l l y  performed. 

2 .  C o r r e l a t i o n  between t h e  l ineaments:  

l ineament i n t e r p r e t a t i o n  i s  an i n t e r p r e t a t i o n  and n o t  
o n l y  an observa t ion  o f  ac tua l  l ineaments.  Then, i f  two a l i g n e d  
l ineaments represent  a s i n g l e  s t r u c t u r e ,  a l a r g e r  l ineament w i l l  
be t raced  and w i l l  i nc lude  t h e  two smal l  ones. 

3 .  Level o f -  l ineament i n t e r p r e t a t i o n :  

t h e  l e v e l  o f  i n t e r p r e t a t i o n  i s  e labora ted  b u t  s imple i n  
terms o f  p resen ta t i on .  I n  s t r u c t u r a l  geology, a s t r u c t u r a l  
f e a t u r e  occurs r a r e l y  a lone.  Regional s t r a i n s  a1 lows 
f r a c t u r a t i o n  p a t t e r n s  r a t h e r  than i s o l a t e d  phenomenons. 
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ADVANCED S A T E L L I T E  PRODUCTIONS AND ASSOCIATES 

3 . 1  LINEAMENT CONCEPT (.cent.) 

4 .  Lineament c l a s s i f i c a t i o n :  

l ineaments t h a t  a re  present  on t h e  s a t e l l i t e  image do n o t  
have a l l  t h e  same express ion.  I n  t h i s  case, i f  one maps t h e  
l ineaments i n  t h e  same fash ion ,  t h e  i n t e r p r e t a t i o n  w i l l  n o t  take  
i n t o  c o n s i d e r a t i o n  the  d i f f e r e n c i e s  between l ineaments.  
C l a s s i f i c a t i o n  concepts are enumerated i n  t h e  nex t  s e c t i o n .  

The author  o f  t h i s  r e p o r t  does i t s  work on t h e  bas i s  o f  
l ineament c l a s s i f i c a t i o n  regard ing  i t s  geographical  ex tens ion  
( l e n g t h  o f  l ineament ) ,  i t s  su r face  express ion ( o r d e r  o f  
l ineament)  and i t s  d i r e c t i o n  ( p r i n c i p a l  and secondary t rends  o f  
1 i neaments ) . 

3 . 2  L INEAMENT C L A S S I F I C A T I O - N  

As mentionned e a r l i e r ,  severa l  types o f  c l a s s i f i c a t i o n  
have been achieved on l ineaments f o l l o w i n g  t h e i r  observa t ion  and 
mapping. The purposes o f  these c l a s s i f i c a t i o n s  are  t o  
c h a r a c t e r i z e  and t o  group l ineaments suscep t ib le  t o  represent  one 
or many s p e c i f i c  geo log i ca l  phenomenons as to f a c i h t a t e  t h e i r  
i n t e r p r e t a t i o n .  Lineaments a re  c l a s s i f i e d  accoording t o  t h e  nex t  
t h r e e  c r i t e r i o n s :  t h e i r  geographical  ex tens ion ,  t h e i r  su r face  
express ion and t h e i r  p r e f e r e n t i a l  d i r e c t i o n .  

The f i r s t  c l a s s i f i c a t i o n  cha rac te r i zes  t h e  geographical  
ex tens ion  o f  l ineaments.  Some l ineaments a re  longer ,  represent ing  
con tac ts  or impor tan t  s t r u c t u r e s  w h i l e  o t h e r s  a re  smal le r  l i k e  
s u b s i d i a r y  s t r u c t u r e s  t o  major f a u l t s .  App l ied  t o  t h e  needs o f  
t h e  present  s tudy ,  l ineaments a re  c l a s s i f i e d  accord ing t o  t h e i r  
geographical  ex tens ion  as reg iona l  and l o c a l  l ineaments.  A study 
o f  l o c a l  l ineaments w i l l  be done by t a k i n g  i n t o  cons ide ra t i on  t h e  
r e s u l t s  when more l o c a l  e x p l o r a t i o n  t a r g e t s  w i l l  be de f ined.  
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ADVANCED S A T E L L I T E  PRODUCTIONS AND ASSOCIATES 

3 . 2  LINEAMENT C L A S S I F I C A T I O N  ( c o n t . )  

The second c l a s s i f i c a t i o n  w i l l  be focused on t h e  su r face  
express ion o f  l ineaments,  as some l ineaments stand o u t  c l e a r l y  
w h i l e  o t h e r  s tand o u t  i n  a more s u b t l e  fash ion .  S p a t i a l  image 
a n a l y s i s ,  decr ibed p r e v i o u s l y  i n  t h i s  r e p o r t ,  has f o r  o b j e c t i v e  
t o  p u t  i n  evidence by data process ing t h e  more s u b t l e  l ineaments.  
Then, as t h e  image a n a l y s i s  becomes more and more e labora ted ,  we 
a re  i n  a p o s i t i o n  t o  generate more l ineaments and more 
i n fo rma t ions  s u s c e p t i b l e  to h e l p  i n  f i n a l  i n t e r p r e t a t i o n  o f  
a c t u a l  geo log i ca l  f ea tu res .  

For t h a t  reason, a l ineament c l a s s i f i c a t i o n  coming from 
v a r i o u s  i n t e r p r e t a t i o n  s teps must be done. Thus, l ineaments 
coming from non-processed image ( w i t h  o n l y  c o n t r a s t  enhancement 
and f i l t e r i n g )  a r e  considered as f i r s t - o r d e r  l ineaments.  These 
l ineaments represent  u s u a l l y  major s t r u c t u r e s  o f  which a s t r o n g  
express ion i s  due t o  t h e i r  shal low depth o r  t o  t h e i r  geo log i ca l  
importance, r e l a t e d  t o  h o r i z o n t a l  ( o r  v e r t i c a l )  movements which 
they have generated. 

Lineaments coming from processed images ( f o r  example 
s t r o n g  f i l t e r i n g ,  RADAR s i m u l a t i o n )  a re  considered as second- 
o rder  l ineaments.  These l ineaments represent  s u b t l e  s t r u c t u r e s  
t h a t  need a l o t  o f  complex process ing t o  express. Reasons f o r  
t h a t  mat te r  a re  e i t h e r  the  lower importance o f  a s t r u c t u r e  o r  i t s  
p o s i t i o n  deeper i n  t h e  sub-surface. 

F i n a l l y ,  t h e  t h i r d  s tep  o f  i n t e r p r e t a t i o n  f e a t u r e s  the  
grouping o f  l ineaments i n t o  major and minor t rends .  Regional 
s t r a i n s  r a r e l y  generate one l o n e l y  s t r u c t u r e  b u t  a t r e n d  
composed by a c e r t a i n  number o f  l ineaments.  Accord ing ly ,  t h e  
l ineaments a re  grouped i n t o  f a m i l i e s  o f  t h e  same t r e n d .  These 
f a m i l i e s  a re  numbered f o r  example as a 10- fami ly ,  meaning t h a t  
l ineaments from 10 t o  19 would be cha rac te r i zed  by a p a r t i c u l a r  
d i r e c t i o n .  A 20- fami ly  would f e a t u r e  another t r e n d  and so on. 
Th is  means t h a t  l ineaments coming o f  a p a r t i c u l a r  d i r e c t i o n  o f  a 
p a r t i c u l a r  f r a c t u r a t i o n  event  would be grouped i n t o  one s i n g l e  
f a m i l y .  
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ADVANCED S A T E L L I T E  PRODUCTIONS AND ASSOCIATES 

TABLE OF THE REGIONAL LINEAMENTS INTERPRETATION - EXAMPLE 

No o f  
l ineament Family Order I n t e r p r e t a t i o n  

10 

1 1  

1 2  

13  

10 1 s t  Lineament n o t  d i r e c t l y  i nvo l ved  i n  
t h e  p roper t y  ( i t  touches t h e  
no r the rn  p a r t )  b u t  i s  p a r t  o f  t h e  
understanding o f  t h e  N-E d i r e c t i o n  
f r a c t u r e s  

10 

10 

10 

14 & 1 5  10 

1 s t  Same as 10,  s t a r t s  f rom t h e  
no r the rn  p a r t  o f  Fox-Deer l ake  t o  
t h e  western l i m i t  o f  t h e  p r o p e r t y .  
I t  i s  very impor tan t  f o r  t h e  
understanding o f  l ineament n o .  12  

2nd Impor tan t  l ineament cons ide r ing  
t h e  no r the rn  p a r t  o f  t h e  p roper t y .  
I t  i s  considered t o  be a sp lay  f o r  
t h e  s t r u c t u r e  o f  l ineament 10. I t  
cou ld  be an impor tan t  s t r u c t u r e  f o r  
m i n e r a l i z a t i o n  on t h e  no r the rn  p a r t  
o f  t h e  p roper t y  

1 s t  Very impor tan t  N-E t r e n d i n g  
s t r u c t u r e .  I t  has t h e  c l e a r e s t  
su r face  express ion,  passing through 
t h e  Moose Creek. 
Should be a very  impor tan t  s t r u c -  
t u r e  t o  t a r g e t  m i n e r a l i z a t i o n  n o r t h  
o f  zone 75  o r  t h e  main zone 

1 s t  S t r u c t u r e s  t h a t  touch t h e  southern 
p a r t  o f  t h e  p roper t y .  Lineament 14 
i s  a very long l ineament coming 
from t h e  south 
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