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Sumrnarv 

P r e l i m i n a r y  d a t a  from e a r l y  t r i a l s  of  t h e  Carr-Boyd Geoscan 

M u l t i - s p e c t r a l  Scanner  w e r e  e v a l u a t e d  f o r  a p p l i c a b i l i t y  t o  

r e g o l i t h  s t u d i e s .  A f i r s t  a t t e m p t  t o  test t h e  p r e d i c t i v e  v a l u e  

of  t h e  enhanced Geoscan MSS images f a i l e d  because  of  i n i t i a l l y  

c o r r u p t e d  d a t a  p r i o r  t o  p r o c e s s i n g .  A second a t t e m p t  u s i n g  good 

d a t a  c o r r e c t l y  p r o c e s s e d ,  a l s o  showed l i t t l e  c o r r e l a t i o n  w i t h  

known e x p r e s s i o n s  o f  s u r f a c e  m a t e r i a l s .  A t h i r d  a t t e m p t  making 

t h e  b e s t  f i t  w i t h  t h e  b e n e f i t  of  h i n d s i g h t ,  showed b e t t e r  

c o r r e l a t i o n ,  b u t  even under  t h e s e  c o n d i t i o n s  t h e  ground 

e x p r e s s i o n  was f a r  more v a r i a b l e  t h a n  t h e  image s u g g e s t e d .  The 

g e n e r a l  l a c k  of good c o r r e l a t i o n s  between image p a t t e r n  and 

ground t r u t h  may be  r e l a t e d  t o  l a c k  of  u s e r  s k i l l ,  image p i x e l  

s i z e  and f i n a l  image s c a l e ,  i n a p p r o p r i a t e  s e n s o r  bandpass  

combina t ions ,  some unknown f a c t o r ,  o r  some unknown combinat ion  of  

t h e s e  f a c t o r s .  

A t  t h i s  s t a g e  t h e  p r e d i c t i v e  r e l i a b i l i t y  of  Geoscan images f o r  

s u r f a c e  materials must b e  r e g a r d e d  a s  low i n  t h i s  t y p e  of  c o u n t r y  

i n  t h e  t es t  area s o u t h - e a s t  of  K a l g o o r l i e .  The combina t ions  of  

sensed  c h a n n e l s  used  i n  h i n d s i g h t  t o  produce  t h e  b e s t  match are 

p r o b a b l y  not  t h o s e  which would have been used had good d a t a  sets 

been a v a i l a b l e  i n  t h e  beg inn ing .  T h i s  l i m i t e d  e x p e r i e n c e  

s u g g e s t s  t h a t  c a r e f u l  c a l i b r a t i o n  of  image p a t t e r n s  w i t h  ground 

t r u t h  i s  e s s e n t i a l ,  fo l lowed  by re-enhancement of images when 

n e c e s s a r y .  



I n t r o d u c t i o n  

There  i s  an  ever p r e s e n t  t e m p t a t i o n ,  i n  t h e  s t u d y  o f  

g e o l o g i c a l  phenomena, t o  r e g a r d  s u r f a c e  images produced by remote 

s e n s i n g  t e c h n i q u e s  as b e i n g  endowed w i t h  some form of m y s t i c a l ,  

o f t e n  unques t ioned  t r u t h .  Such a t t i t u d e s  a r e  o f t e n  t h e  r e s u l t  of 

t h e  image u s e r  no t  b e i n g  s u f f i c i e n t l y  informed a b o u t ,  o r  l o s i n g  

s i g h t  o f ,  t h e  s t e p s  invo lved  i n  t h e  p r o d u c t i o n  of  a f i e l d  v e r s i o n  

of  an  image. 

I n  a  s t r i c t  s e n s e  t h e  image d a t a  a r e  g e n e r a t e d  i n  r e s p o n s e  

t o  r e f l e c t a n c e  s p e c t r a  of  a c t u a l  m a t e r i a l s  a t  t h e  s u r f a c e .  The 

s c a n n e r  o n l y  s e n s e s  t h e  r e s p o n s e  from an exposed s u r f a c e .  The 

r e f l e c t a n c e s  are o n l y  from t h e  t o p  few microns  of  t h e  m a t e r i a l  

s u r f a c e .  What r emains  unknown t o  t h e  image u s e r  i s  t h e  r e l a t i v e  

p r o p o r t i o n s  of  what i s  b e i n g  sensed  by t h e  s c a n n e r ,  and e x a c t l y  

how t h i s  w i l l  a p p e a r  a t  t h e  s u r f a c e  when compared w i t h  ground 

t r u t h .  Due r e g a r d  must b e  p a i d  t o  t h e  way i n  which image d a t a  

are p r o c e s s e d  and t h e  changes  i n  r e s o l u t i o n  which come about  by  

t h e  c o n s t r u c t i o n  of  a p h o t o g r a p h i c  p r i n t  of  p r o c e s s e d  s c a n n e r  

d a t a .  The i n i t i a l  p i x e l  u n i t  s i z e ,  t h e  p r e s e n c e  o f  mixed p i x e l  

u n i t s ,  t h e  r a t i o i n g  t e c h n i q u e s  used  i n  t h e  enhancement p r o c e d u r e s  

a r e  a l l  f a c t o r s  which c o n t r i b u t e  t o  an  image b e i n g  q u i t e  

d i f f e r e n t  from t h e  more f a m i l i a r  a e r i a l  photograph.  Using remote 

s e n s i n g  images i n  t h e  f i e l d  r e q u i r e s  new and d i f f e r e n t  s k i l l s  

from t h o s e  t o  which w e  a r e  more u s u a l l y  accustomed and r e q u i r e s  

t h e  u s e r  t o  b e  e v e r  wary of  t h e  p i t f a l l s  a s s o c i a t e d  w i t h  t h e i r  

u s e  a s  s i m p l e  ground p i c t u r e s .  An o p p o r t u n i t y  w a s  a v a i l a b l e  i n  

Western A u s t r a l i a  t o  e v a l u t e  remote  s e n s i n g  images f o r  t h e i r  Y 



u s e f u l n e s s  i n  r e g o l i t h  i n v e s t i g a t i o n s .  

Remote s e n s i n g  imagery i s  a v a i l a b e  f o r  a narrow NW-SE 

t r e n d i n g  s t r i p  5 km wide by 7 7  km l o n g  n e a r  K a l g o o r l i e ,  Western 

A u s t r a l i a .  The d a t a ,  of  a p r e l i m i n a r y  n a t u r e ,  w e r e  p rov ided  f o r  

t r i a l  and e v a l u a t i o n  by D r .  F. Honey (Geoscan P t y  L t d )  t o  whom 

g r a t e f u l  acknowledgement i s  made. Data w e r e  c o l l e c t e d  (2nd  

February  1984,  1850 m a s l . )  w i t h  an  a i r c r a f t - m o u n t e d  Carr-Boyd 

Geoscan M u l t i - S p e c t r a l  Scanner .  Channel  numbers and t h e i r  

r e s p e c t i v e  bandpass  w i d t h s  are l i s t e d  i n  Table  1. 

The d a t a  used  i n  t h i s  f i e l d  e v a l u a t i o n  are d e r i v e d  from 

e a r l y  i n s t r u m e n t  t r i a l s .  The i n s t r u m e n t  h a s  been f u r t h e r  

modi f i ed  s i n c e  t h e s e  e a r l y  t r i a l s  b u t  no t  s p e c i f i c a l l y  f o r  

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

The Carr-Boyd Geoscan MSS t e c h n i q u e  h a s  a  wide r a n g e  of  

s t a t e d  p o s s i b l e  a p p l i c a t i o n s .  T h i s  r e p o r t  s e r v e s  n e i t h e r  t o  

c r i t i c i se  i n s t r u m e n t  development n o r  t o  comment g e n e r a l l y  on t h e  

s t a t e d  r a n g e  of  a p p l i c a t i o n s  b u t  r a t h e r  t o  p r o v i d e  in fo rmat  i o n  

which may a s s i s t  t e s t i n g  and development of a  methodology 

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

adap ted  t o  o t h e r  remote  s e n s i n g  sys tems.  

Images w e r e  c r e a t e d  u s i n g  combinat ions  of  d a t a  from c h a n n e l s  

2 ,  4 ,  6 ,  7 ,  and 8 .  Image enhancement was done on a Comtal V i s i o n  

One/20 image enhacement sys tem a t  t h e  Bureau of Minera l  

Resources ,  Canberra  w i t h  a d v i c e  and a s s i s t a n c e  from M r  R .  F. 

Moore and M r  C . J .  Simpson, members o f  t h e  Remote S e n s i n g  Group. F 

'7 



Channel Bandpass 

( m i c r o m e t r e s )  

Tab le .  1 Shows t h e  c h a n n e l s  a s s i g n e d  t o  v a r i o u s  bandpasses  used 

w i t h  t h e  Carr-Boyd Geoscan sys tem f o r  t h e  c o l l e c t i o n  of  i n i t i a l  

tes t  d a t a  used  i n  t h i s  f i e l d  e v a l u a t i o n .  E x t r a  c h a n n e l s  have 

s i n c e  been added t o  t h e  i n s t r u m e n t  and some of  t h e  bandpasses  

have been a l t e r e d .  (Honey and D a n i e l s ,  1985, and Honey p e r s .  

comm. ) 



Colour pho tos  of  enhanced images w e r e  used i n  a  ground t r u t h  

t e s t i n g  programme c a r r i e d  o u t  by  members of  t h e  R e g o l i t h  Group 

w h i l e  working i n  t h e  K a l g o o r l i e  d i s t r i c t  d u r i n g  May-June 1985.  

The d e g r e e  of  c o r r e l a t i o n  between i m a g e - i n t e r p r e t e d  s u r f a c e  

materials and ground t r u t h  i s  r e p o r t e d  h e r e .  

F i e l d  ~ r o c e d u r e s  

S u i t a b l e  f i e l d  s i tes  w e r e  chosen a s  i n d i c a t e d  on map 1 (see 

map enve lope  at  back of  t h e  r e c o r d )  and b r i e f  s i t e  d e s c r i p t i o n s  

p r e p a r e d  (see append ix  A )  b e a r i n g  i n  mind t h e  g u i d e l i n e s  (see 

t a b l e  2 )  p rov ided  by t h e  Geoscan manufac tu re r .  L o c a l i t i e s  c o u l d  

no t  be  e a s i l y  p l o t t e d  o n t o  t h e  Geoscan images because  o f  t h e  

d e g r e e  of  d i s t o r t i o n .  I n s t e a d ,  b l a c k  and w h i t e  (RC9, 1:80 000)  

a e r i a l  photography t o g e t h e r  w i t h  t o p o g r a p h i c  basemaps ( Kanowna, 

1:100 000 s c a l e ,  s h e e t  3236) w e r e  used t o  l o c a t e  f i e l d  s i tes  and 

f o r  g e n e r a l  n a v i g a t i o n .  Accura te  l o c a t i o n  of  s i t e  was a i d e d  by 

s e l e c t i n g  s i tes  c l o s e  t o  a c c e s s  t r a c k s ,  r a i l w a y s ,  and obv ious  

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

t r a n s f e r e d  t o  t h e  1:30 00 Geoscan images. F i e l d  s i tes  and 

a s s o c i a t e d  geology e x t r a c t e d  from t h e  K u r n a l p i  1:250 000 s h e e t  

a r e a  a r e  shown on map 2  (see e n v e l o p e ) .  

D i s c u s s i o n  o f  f i e l d  r e s u l t s  

The r e l i a b i l i t y  of  t h e  f i r s t  g e n e r a t i o n  images used i n  t h e  

f i e l d  w a s  e x p e c t e d  t o  be low because  of u n c e r t a i n t y  about  d a t a  

c h a n n e l  l o c a t i o n s  on t h e  d a t a  t a p e .  These d o u b t s  w e r e  r e i n f o r c e d  

by t h e  a lmost  t o t a l  l a c k  of  c o r r e l a t i o n  between t h e  image- 

? 



p r e d i c t e d  s u r f a c e  m a t e r i a l s  and what was observed a t  e a c h  

l o c a l i t y .  Tab le .  3 shows t h a t  p r e d i c t i o n s  from t h e  f i r s t  

g e n e r a t i o n  images w e r e  of no r e a l  v a l u e .  

The l a c k  of  c o r r e l a t i o n  became obvious  q u i t e  e a r l y  i n  t h e  

ground t r u t h i n g  programme. A d e c i s i o n  was made t o  c o n t i n u e  

c o l l e c t i n g  d a t a  i n  t h e  hope t h a t  new images c o u l d  b e  c o n s t r u c t e d  

from r e l i a b l e  d a t a  sets i n  Canber ra ,  and t h a t  a b e t t e r  match w i t h  

ground t r u t h  c o u l d  b e  e s t a b l i s h e d  l a t e r .  I n  a d d i t i o n  t o  d a t a  

p r e s e n t e d  i n  t h e  T a b l e s  i t  i s  wor th  n o t i n g  t h a t  t h e  r o a d s  a r e  

u s u a l l y  paved w i t h  a  m i x t u r e  of  c a r b o n a t e  nodu les  w i t h  minor 

p i s o l i t h s  and l i m o n i t e - c o a t e d  nodu les .  

R e ~ r o c e s s e d  Scanner  Data 

New t a p e s  w e r e  a c q u i r e d  and r e p r o c e s s e d  b u t  t h e  t o p o g r a p h i c  

d i s t o r t i o n  p r e s e n t  i n  t h e  o r i g i n a l  images remained u n c o r r e c t e d .  

However, t h e  c h a n n e l s  w e r e  i n  a  known o r d e r ,  and t h e  recommended 

c h a n n e l  combina t ions  w e r e  used t o  p r o v i d e  a  second g e n e r a t i o n  set 

of  images (see appendix  B )  t o  compare w i t h  t h e  known s u r f i c i a l  

m a t e r i a l s  at  v i s i t e d  s i tes .  Although t h e  s c a n n e r  d a t a  w e r e  

resampled p r i o r  t o  enhancement p r o c e s s i n g ,  minor i m p e r f e c t i o n s  

a r e  s t i l l  a p p a r e n t  on t h e  images as a s p e c k l e d  d o t  p a t t e r n .  

Tab le .  4 shows t h e  images do no t  a l l o w  f o r  c o n f i d e n t  p r e d i c t i o n s  

of  s u r f a c e  m a t e r i a l s .  There  i s  s t i l l  c o n s i d e r a b l e  l o c a l  

v a r i a b i l i t y  o f  materials and g r e a t  u n c e r t a i n t y  about  t h e i r  

e x p r e s s i o n  i n  t h e  image. 



Colours  

Assigned 

Band 

Combinat i o n s  

Red 

Green 

Blue 

Image 

Colour 

Sur f  a c e  

M a t e r i a l s  

w h i t e  

P ink  

Blue 

Blue/Green 

Yellow and Red 

High Carbonate / low c l a y  

Moderate Carbonate / low c l a y  

Moderate Carbonate /High c l a y  

Low Carbonate /High c l a y  

V e g e t a t i o n  

Tab le .  2 Channel  combinat ions  and Company-recommended 

i n t e r p r e t i v e  g u i d e l i n e s  f o r  r e l i a b l e  d a t a  sets from t h e  Carr-Boyd 

Geoscan system. 



Dominant Expected S u r f a c e  Observed S u r f a c e  

Image c o l o u r  Express ion  Express ion  

White 

Yellow 

Blue 

-Mid b l u e  

Grey 

High Carbonate  

Low c l a y  

V e g e t a t i o n  

High c l a y  

Low Carbonate  

H a e m a t  i t e  : massive  

( 2 1 ,  25)  

I r o n  p i s o l i t h s :  

buckshot  ( 2 7 )  

Limoni te  ( 2 5 )  

Carbonate  ( 2  5 ) 

I r o n s t o n e :  

p i s o l i t h s  ( 18 ,  1 9 )  

Carbonate  ( 1 8 ,  1 9 )  

V e g e t a t i o n :  

v a r i o u s  forms 

Clay  ( 2 6 ,  59,  61)  

Haemat i t e  ( 2  2  ) 

Q u a r t z  ( 2 2 )  

Carbonate  ( 22 ) 

I r o n  p i s o l i t h s  ( 2 2 )  

S i l t y  c l a y  ( 2 4 )  



Black Low r e s p o n s e  I r o n  p i s o l i t h s  : 

( 2 0 ,  2 6 )  

Carbonate  : 

( 2 0 ,  23,  2 7 )  

Limoni te  ( 2 7 )  

No i r o n s t o n e  ( 2 7 )  

Tab le  3 .  Image c o l o u r s  and recommended i n t e r p r e t i v e  g u i d e l i n e s  

compared w i t h  t h e  known s u r f a c e  m a t e r i a l s .  The l o c a l i t i e s  (see 

map 1) a r e  shown i n  b r a c k e t s .  The f i r s t  g e n e r a t i o n  images u s e d i n  

t h e  f i e l d  showed l i t t l e  c o r r e l a t i o n  w i t h  ground t r u t h  and w e r e  

found t o  be  g e n e r a t e d  from c o r r u p t e d  d a t a  f i l e s .  



A t h i r d  gene ra t ion  image enhacement was a t tempted t o  ge t  t h e  

b e s t  c o r r e l a t i o n  of image and known s u r f a c e  express ion  i n  

h i n d s i g h t .  The parameters  which g ive  t h e  most s u i t a b l e  r e s u l t s  

a r e  shown i n  Table 5 .  Even i n  h inds igh t  t h e r e  i s  s t i l l  

cons ide rab le  l a c k  of c o r r e l a t i o n  shown i n  Table 6 ,  between image 

and ground t r u t h .  

P o s s i b l e  causes  f o r  l a c k  of c o r r e l a t i o n :  

1 Unski l l ed  observers :  observers  may need t o  e s t i m a t e  

a c c u r a t e l y  t h e  r e l a t i v e  p ropor t ions  of v a r i o u s  s u r f a c e  m a t e r i a l s  

a t  g r e a t e r  t han  p i x e l  dimensions t o  r e l a t e  them b e t t e r  t o  t h e  

f i e l d  images. Ground reconnaissance s k i l l s  wi th  t h e s e  

r e s t r i c t i o n s  r e q u i r e  t ime t o  develop because observers  a r e  

p resen ted  wi th  more ground d a t a  t han  can be e f f e c t i v e l y  

i d e n t i f i e d  on an image. 

2 P i x e l  s i z e :  t h e  a r e a  of ground r ep re sen ted  by a  p i x e l  i s  

about 1 0  m long ( a l o n g  t h e  s c a n l i n e )  and 1 2  m wide (pe rpend icu la r  

t o  t h e  s c a n l i n e ) .  A t  an image s c a l e  of about 1:30 000 a  p i x e l  i s  

r ep re sen ted  by an a r e a  of less than  t h e  s i z e  of a  pinhead.  

S u r f i c i a l  m a t e r i a l s  can be h i g h l y  v a r i a b l e  w i th in  one o r  two 

p i x e l s .  Table 6 shows t h e  degree  of c o r r e l a t i o n  where channel  

d a t a  has  been opt imised t o  show i r o n ,  ca rbona te  and c l a y .  The 

o v e r a l l  co lou r  appear ing  on an image does  not n e c e s s a r i l y  

i n d i c a t e  t h e  i n d i v i d u a l  co lou r  v a r i a t i o n  wi th in  t h a t  image a r e a ,  

a t  p i x e l  l e v e l .  Observers working t h e  Geoscan images are working 

wi th  ground v a r i a b l i l i t y  of near  p i x e l  dimensions. They a r e  not 

aware of t h e  p i x e l  o r i e n t a t i o n  o r  boundary p o s i t i o n s  a t  t h e  
\.b 



s u r f a c e .  r e l a t i n g  t h e  o v e r a l l  co lou r  i n d i c a t e d  a t  one l o c a t i o n  

t o  s u r f i c i a l  m a t e r i a l  v a r i a b l i l i t y  of about a  p i x e l  s i z e  p r e s e n t s  

some d i f f i c u l t y  f o r  f i e l d  obse rve r s .  

3 I n a p p r o p r i a t e  bandpass combinations:  t h e  bandpass 

combinations a r e  determined by t h e  purpose of t h e  images. 

Therefore  t h e  r e f l e c t a n c e  s p e c t r a l  curves  of t h e  m a t e r i a l s  be ing  

i n v e s t i g a t e d  may l i m i t  which channels  can be s e l e c t e d .  The way 

i n  which t h e  d a t a  channels  a r e  combined depends upon t h e  l e v e l  of 

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

Images wi th  s ing le -purpose  aims would probably g ive  t h e  b e s t  

c o r r e l a t i o n  wi th  ground t r u t h  r a t h e r  t han  mult i -purpose images. 

4 Method u n s u i t a b l e  f o r  t h i s  t ype  of country:  it i s  

p o s s i b l e  t h a t  t h e  method might be i n a p p r o p r i a t e  f o r  t h i s  t ype  of 

count ry  where t h e  s c a l e  of s u r f a c e  m a t e r i a l  v a r i a b i l i t y  i s  e q u a l  

t o  o r  g r e a t e r  t han  t h e  l e v e l  of p i x e l  r e s o l u t i o n .  Even where t h e  

s c a l e  of ground v a r i a b i l i t y  i s  less than  p i x e l  s c a l e ,  t h e r e  s t i l l  

remains t h e  problem t h a t  t h e  c o n t r i b u t i o n  of one p i x e l  t o  t h e  

o v e r a l l  co lou r  of a f i e l d  l o c a t i o n  on t h e  image i s  an unknown 

q u a n t i t y  t o  t h e  gene ra l  f i e l d  observer  of r e g o l i t h .  



Dominant E x p e c t e d  s u r f a c e  

Image c o l o u r  E x p r e s s i o n  

Obse rved  s u r f a c e  

E x p r e s s i o n  

B l a c k  Low r e s p o n s e  I r o n  p i s o l i t h s :  

( 2 0 ,  2 1 )  

C a r b o n a t e  : 

(18 ,  1 9  2 0 ,  2 3 )  

H a e m a t  i t e  ( m a s s i v e  ) 

( 2 1  

Q u a r t z - a n g u l a r  ( 1 8 )  

Rock f r a g m e n t s  ( 1 8 )  

I s o l a t e d  E u c a l y p t s  

( 1 8 ,  2 0 ,  2 1 ,  2 3 )  

Med d e n s i t y  

E u c a l y p t s  ( 1 9 )  

Med d e n s i t y  

u n d e r s t o r y  ( 1 9 )  

Rare u n d e r s t o r y :  

( 1 8 ,  2 1 ,  2 3 ,  2 4 )  

Table  4 .  Second  g e n e r a t i o n  image c o l o u r s  and  Company-recommended 

i n t e r p r e t i v e  g u i d e l i n e s  compared w i t h  the  known s u r f a c e  

materials.  The l o c a l i t i e s  (see map 1) are shown i n  b r a c k e t s .  



Dominant 

- -  - 

Expected s u r f a c e  

Image co lou r  Expression 

Observed s u r f a c e  

Expression 

White 

Blue 

High Carbonate 

Low c l a y  

High c l a y  

Low Carbonate 

Haemat i t e  : massive 

( 2 5 ,  2 7 )  

I ron  p i s o l i t h s :  

buckshot ( 2 7 )  

Limonite ( 2 5 ,  2 7 )  

Carbonate ( 2 5 ,  2 7 )  

S c a t t e r e d  Eucalypt 

( 2 7 )  

Med d e n s i t y  shrubs  

( 2 7 ,  2 5 )  

Clay ( 2 6 ,  59 ,  6 1 )  

Haematite ( 2 2 ,  25 ,  2 7 )  

Quar tz  ( 2 2 ,  6 1 )  

Carbonate ( 2 2 ,  25 ,  2 7 )  

I r o n  p i s o l i t h s  ( 2 2 ,  

25a ,  25b,  2 6  59 ,  6 1 )  

Rock fragments ( 6 1 )  

Limonite nodules:  

( 2 5 ,  2 7 )  

Table 4 cont inued.  . . 



Pink Med c a r b o n a t e  

Low c l a y  

Mod d e n s i t y  Eucalypt  

( 2 6  

Mod u n d e r s t o r y :  

( 2 6 ,  2 7 )  

S c a t t e r e d  Eucalypt  

( 2 7 ,  59 ,  6 1 )  

Haemat i te  ( m a s s i v e )  

Limoni te  nodu les  

Carbonate  ( 2 5 ) 



-- 

C o l o u r s  

Ass igned  

Band 

Combinat i o n s  

R e d  

B lue  

Green 

Image S u r f  ace 

C o l o u r  Materials 

Green 

B l u e s  

R e d s  

C l a y s  

C a r b o n a t e  

I r o n  

T a b l e  5. T h i r d  g e n e r a t i o n  c h a n n e l  c o m b i n a t i o n s  and  BMR Remote 

S e n s i n g  Group recommended i n t e r p r e t i v e  g u i d e l i n e s ,  a i d e d  b y  known 

s u r f a c e  materials.  



Dominant E x p e c t e d  S u r f  ace 

Image c o l o u r  E x p r e s s i o n  

Obse rved  S u r f a c e  

E x p r e s s i o n  

Y e l l o w / o r a n g e  High i r o n  

Mod c l a y  

Whi te  High r e s p o n s e  

I r o n  p i s o o i t h s  : 

( 2 2 ,  2 5 a ,  25b ,  2 6 )  

C a r b o n a t e  ( 2 2  ) 

Q u a r t z - a n g u l a r  ( 2 2 )  

C l a y  ( 2 6 )  

H a e m a t i t e  ( 2 2 )  

Med d e n s i t y  

E u c a l y p t u s  ( 2 6 )  

Med d e n s i t y  

u n d e r s t o r y  ( 26 ) 

H a e m a t i t e  ( m a s s i v e )  

( 2 5 ,  2 7 )  

C a r b o n a t e  ( 2  7  ) 

S c a t t e r e d  E u c a l y p t s  

( 2 7 )  

Med d e n s i t y  u n d e r s t o r y  

( 2 7  

Rare u n d e r s t o r y :  ( 2 5  ) 

T a b l e  6 .  Image c o l o u r s  a n d  BMR Remote S e n s i n g  Group recommended 

i n t e r p r e t i v e  g u i d e l i n e s  f o r  t h i r d  g e n e r a t i o n  images  compared w i t h  

t h e  known d i s t r i b u t i o n  o f  s u r f a c e  mater ia ls .  The l o c a l i t i e s  ( see 

map 1) are shown i n  b r a c k e t s .  



Dominant Expected S u r f a c e  

Image c o l o u r  Express ion  

Observed S u r f a c e  

Express ion  

Black 

Green 

Low r e s p o n s e  

Low i n t e n s i t y  

High c l a y  

Haemat i t e  : massive  

I r o n  p i s o l i t h s :  

buckshot  ( 2 0 ,  22 ,  25  

61) 

Limoni te  nodu les :  

( 2 5 ,  2 7 )  

Clay  ( 6 1 )  

Carbonate  ( 2 0 ,  22 ,  2 3  

2 5 ,  2 7 )  

Q u a r t z - a n g u l a r  ( 2 2 ,  

( 6 1 )  

S c a t t e r e d  E u c a l y p t s  

( 2 0 ,  23 ,  2 7 ,  6 1 )  

Med d e n s i t y  u n d e r s t o r y  

( 2 0 ,  2 7 )  

Rare u n d e r s t o r y :  ( 2 3 ,  

6 1  1 

I r o n  p i s o l i t h s  : 

buckshot  ( 2 0 ,  22,  2 5  

61 ) 

Haemat i t e  (mass ive  ) 

( 2 1  ) 

T a b l e  6  c o n t i n u e d  



Dominant E x p e c t e d  S u r f a c e  

Image c o l o u r  E x p r e s s i o n  

Obse rved  S u r f a c e  

E x p r e s s i o n  

Rock f r a g m e n t s  ( 1 8 ,  

6 1 )  

S c a t t e r e d  E u c a l y p t s  

( 1 8 ,  2 0 ,  2 1 ,  6 1 )  

Med d e n s i t y  E u c a l y p t s  

( 1 9 )  

Med d e n s i t y  u n d e r s t o r y  

( 1 9 ,  2 0 ,  6 1 )  

Rare u n d e r s t o r y :  

( 1 8 ,  21 ,  2 4 )  

B l u e  High C a r b o n a t e  P i s o l i t h s  : 

b u c k s h o t  ( 1 8 ,  1 9 ,  5 9 )  

H a e m a t  i t e  ( m a s s i v e  ) 

( 2 5 )  

L i m o n i t e  n o d u l e s :  

( 2 7 )  

C l a y  ( 5 9 )  

C a r b o n a t e  ( 1 8 ,  1 9 ,  2 7 ,  

r o a d  a t  1 8 )  

Q u a r t z - a n g u l a r  ( 1 8 )  

Rock f r a g m e n t s  ( 1 8 )  

S c a t t e r e d  E u c a l y p t s  

( 1 8 ,  2 7 ,  5 9 )  

T a b l e  6 c o n t i n u e d  

w 



Red I r o n  

Med d e n s i t y  E u c a l y p t s  

( 1 9 ,  5 9 )  

M e d  d e n s i t y  u n d e r s t o r y  

( 1 9 ,  2 5 ,  2 7 )  

Rare u n d e r s t o r y :  

( 1 8 )  

No dominant  c o l o u r  a t  

a n y  sample  s i t e  
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APPENDIX A 

FIELD-SITE DESCRIPTIONS 

GEOSCAN TEST STRIP, SOUTH-EAST KALGOORLIE 

WESTERN AUSTRALIA. 



LOCALITY NUMBER 

S U R F I C I A L  MATERIAL 

SUBSURFACE MATERIAL 

VEGETATION 

LOCALITY NUMBER 

S U R F I C I A L  MATERIAL 

SUBSURFACE MATERIAL 

VEGETATION 

LOCALITY NUMBER 

S U R F I C I A L  MATERIAL 

SUBSURFACE MATERIAL 

VEGETATION 

: 18 

: C a r b o n a t e ,  i r o n  

p i s o l i t h s  ( 2 0 % - 3 0 %  2  mm t o  2 0  mm, 

a n g u l a r  q u a r t z  f r a g m e n t s ,  a n g u l a r  r ock  

f r a g m e n t s  

: P l a t y  and nodula r  carbonate  a t  30% 

: Scattered E u c a l y p t s ,  rare u n d e r s t o r y  

: 1 9  

: P i s o l i t h s  ( b u c k s h o t )  4 0 %  cover,  

C a r b o n a t e  ( r e a c t i o n  f r o m  d r i l l h o l e  

s a m p l e  0  t o  1 m )  

: C l a y  dark red 1 t o  2  m  

: M e d i u m  d e n s i t y  E u c a l y p t s  and  

u n d e r s t o r y  

: 2 0  

: I r o n  p i s o l i t h s  ( b u c k s h o t ) ,  C a r b o n a t e  0 

t o  2 m 

: C l a y  dark  red 2  t o  6 m ,  m o t t l e d  zone 6 

t o  2 8  m ,  sand 2 8  t o  3 4  m 

: Scattered E u c a l y p t s ,  m e d i u m  d e n s i t y  

u n d e r s t o r y ,  grass and l i c h e n  



LOCALITY NUMBER 

S U R F I C I A L  MATERIAL 

SUBSURFACE MATERIAL 

VEGETATION 

LOCALITY NUMBER 

S U R F I C I A L  MATERIAL 

SUBSURFACE MATERIAL 

VEGETATION 

LOCALITY NUMBER 

S U R F I C I A L  MATERIAL 

SUBSURFACE MATERIAL 

VEGETATION 

LOCALITY NUMBER 

: 2 1  

: I r o n  p i s o l i t h s  ( b u c k s h o t  80% c o v e r ) ,  

H a e m a t i t e  m a s s i v e  a n g u l a r  pebble  and  

cobble  s i z e d  ( 2 5  c m )  

: p l a t y  and n o d u l a r  carbonate 

: Scattered E u c a l y p t s  and  rare  

unde r s to ry  

: 22 

: I r o n  p i s o l i t h s  ( b u c k s h o t  ) less t h a n  

8 0 %  cover.  H a e m a t i t e  pebbles and 

cobbles ( 2 5  c m ) ,  a n g u l a r  q u a r t z  

f r a g m e n t s .  C a r b o n a t e  

: C a r b o n a t e ,  g r e e n s t o n e  f r a g m e n t s  

: n o t  recorded 

: 2 3  

: C a r b o n a t e  w e a k  acid r e a c t i o n ,  no  o t h e r  

m a t e r i a l s  present  

: C l a y ,  carbonate 

: Scattered E u c a l y p t s  a t  s i t e  edges,  

m o s t l y  he rb  cover a n d  rare u n d e r s t o r y  



S U R F I C I A L  MATERIAL 

SUBSURFACE MATERIAL 

VEGETATION 

LOCALITY NUMBER 

S U R F I C I A L  MATERIAL 

: S i l t y  clay 

: S i l t y  c lay  

: T r e e l e s s ,  grasses, rare unde r s to ry  

: 2 5  

: P i t :  a n g u l a r  l i m o n i t e  coated i r o n  

n o d u l e s ,  F l o o r :  C a r b o n a t e  r i c h ;  B e y o n d  

p i t :  a n g u l a r  h a e m a t i t e  pebbles ( 5  c m )  

SUBSURFACE MATERIALS : C a r b o n a t e s  

VEGETATION : R a r e  u n d e r s t o r y  

LOCALITY NUMBER : 2 6  

S U R F I C I A L  MATERIAL : C l a y :  leached, i r o n  p i s o l i t h s  

( b u c k s h o t )  i n  unvege ta ted  areas 

SUBSURFACE MATERIAL 

VEGETATION 

LOCALITY NUMBER 

S U R F I C I A L  MATERIAL 

: C l a y ,  rare calcareous n o d u l e s  a t  1 0  t o  

15 c m  

: M e d i u m  d e n s i t y  E u c a l y p t s ,  m e d i u m  

unde r s to ry ,  rare grasses 

: 2 7  

: H a e m a t  i t e ,  l i m o n i t e ,  c a r b o n a t e  cover 

l i m o n i t e  and h a e m a t i t e  on p i t  f l o o r  

and f l a n k s .  R a r e  c a r b o n a t e  on f l a n k s  

of the h i l l  
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