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Genera l  -- 
Airborne s c i n t i l l o g r z i ~ h  reconnaissdnce surveys  have 

been c a r r i e d  uut over f o u r  a r e a s  i n  "Jes te rn  A u s t r a l i a  s e l e c t e d  
i n  c o n s u l t a t i o n  w i t h  t he  S t a t e  Department of iklines. The a r e a s  
are : -  

l. i ido~gina-i \ ;~a~ble Bar ( p i l b a r a  Go ld f i e ld )  
2. Ragged I - I i l l s  ( ~ i l ' b a r a  
3. Wil-gie Mia ( ~ u r c h i s o n  
4.. Lake Dundas ( ~ o r s e r n a n  I 
A l l  f o u r  a r e a s  were f lown by o f f i c e r s  o:? t h e  Bureau of 

Mineral  Resources i n  D,C.3 R i r c r a f  t VII-MIN between the  end of 
A p r i l  and. the  beg inn ing  of August, 1955. Subsequently,  i n  the  
l a t t e r  p a r t  of August, a ground reconncissance was  made by a p a r t y ,  
i n c l u d i n g  a g e o p h y s i c i s t  of t he  Surezu and a g e o l o g i s t  o f  the  
VV.A. Department of hlines, over a s n l n l l  s r e a  of i n t e r e s t  nea r  
BamSoo Creek, t o  t he  n o r t h  e a s t  of Marble Bar, 

Rome d e t a i l s  of the  a r e a s  f l o w n  and t h e  r e s u l t s  ob- 
t a i n e d  a r e  g iven  below, The t o t a l  apes covered by a i rbo rne  

hri s c i n t i l l o g r a p h  reconnaissance over these  f o u r  a r e a s  was about  
13,400 square  mi les ,  the  f l i g h t  l i r l e s  b e i n g  one mi le  apar t ,  
I n  a d d i t i o n ,  d e t a i l e d  surveys  were :.lade over twelve s e l e c t e d  - 

Z * s m a l l  a r e a s ,  t o t a l l i n p ;  350 square  I -~i i les ,  where anomalies were 
t 

r eco rded  d u r i n g  t he  xaeconnaissxnce f l y ing ,  F l i g h t s  were made 
a t  a he igh t  of b o t h  500 f e e t  an6 200 f e e t  a long  t r a v e r s e s  only  
ha l f  a  nlile a p a r t  over  these  snia l l  a reas ,  About 13,400 traverse 
m i l e s  were f l ix-~n on the  reconnaissance surveys  and a n  a d d i t i o n a l  
1,000 rniles on the  inore d -e ta i l ed  surveys. 

There liiere no a e r i a l  photographs a v a i l a b l e ,  be fo re  the  
survey commenced, f o p  t h r e e  of the  a r e a s  covered,  namely :- 

N u l l s ~ i n o  ( 2  L . o r t i o n  of ~ i l b a r a ) ,  2100 square  miles ;  
)bili;ie Mia, 260 scuarc  rniles; 
Lake Dun6-&s, 80 skuare  milts. 

It was t h e r e f o r e  necessary  f o r  t h o  D.C.3 a i r c r a f t  t o  tzke  high- 
l e v e l  13hotographs from which a n  app rop r i a t e  s k e t c h  nlap cou ld  be 
compiled t o  show the r o a u l t s  of the  s c i n t i l 1 0 g r : ~ p h  surveys, T h i s  
a e r i a l  photography ilivolved a n  a d d i t i o n a l  2400 mi l e s  of t r a v e r s e  
f l y ing ,  

The p a r t y  ongaged i n  surveys  i n  the  D. C.3 a i r c r a f t  
VH-MIN cornpyised Capta in  Duf f i e ld  aliL:. F/O P u r n e l l  of T.A.A. and 
Messrs, IVIerTick2 I r v i n g ,  Kern and J sckson  and I~fiss Cu l l en  of  
B.M.ii., w i t h  Dr .  Par:cinson, S e n i o r  Geophys ic i s t  i n  charge of t he  
p ~ r t y ,  

N a v i g ; ~ t i o n  was by r e f e r ence  t o  photo-mosaics and a e r i a l  , photographs,  some of which h a d  first  t o  be talcen by the a i r b o r n e  
p a r t y  a s  exp l2 incd  above, Theso 1a:ter photographs were r e t u r n e d  



by a i r  to  Melbourne f o r  processing and p r i n t s  xere  re turned  t o  
the s'urvey p a r t y  i n  tinie f o r  use i n  the l a t e r  s t a g e s  of the work. 

. The p o s i t i o n  of the a i r c r a f t  was recorded continuously 
throughout the survey by t h o  o p e r ~ t i o n  of a  v e r t i c a l  s t r i p  camera 

- which photographed the ground d i r e c t l y  below the a i r c r a f t .  The 
a i r c r a f t  was flown a t  a  nominzl height  o f  500 f e e t  above the 
ground throughout the reconnaissance survey and t r ave r ses  were one 
mile spa r t ,  During the  semi-detailed follow-up over small  a r e a s  
of i n t e r e s t  i n  the ~ i1 :ba ra  D i s t r i c t ,  where t r a v e r s e s  were flown 
a t  half-mile spacing, the a i r c r a f t  was flown a t  both  500 f e e t  and 
200 f e e t  above ground on each t raverse,  The a c t u a l  height  of the 
a i r c r a f t  vias recorded continuously by a  recording radio  al t imeter .  

I n s  trwments 

Two M.E,L. Chalk River s c i n t i l l a t i o n  counters  were used 
i n  tha a i r c r a f t ,  each coupled t o  i ts  own continuous recorder, The 
two instrunlents were OF about equal  s e n s i t i v i t y  b u t  were connected 
t o  separa te  rntemeters  having time cons tants  of one and two 
seconds respect ively,  ' The tvro records obtained were genera l ly  
s imilar .  T h i s  prelirilinary assessment i s  based on the records from 
the  i n s  t r m e n t  w i t h  the longer time constant. The s c i n t i l l o g r a p h  
records  have i n  p a r t  been c ~ ~ r e c t e d  f o r  v a r i a t i o n s  i n  the height  
of the a i r c r a f t ,  

Areas and. Resul t s  
( a ) m a r a  D i s t r i c t  

The airborne survey of t h i s ,  the p r i n c i p a l  area sur -  
veyed i n  the present  s e r i e s ,  f a l l s  n a t u r a l l y  i n t o  three  
phases which a re  descr ibed separa te ly  below, The ground 
follow-.u2 of the Bamboo Creek area  is  d e a l t  with separa te ly  a t  
the end o f  the report .  

( i )  Main reconnaissance survey. -- 
The ziaea covered by reconnaissance c o n s i s t s  of two 

contiguous rectangles .  The f i r s t  i s  bounded by p a r a l l e l s  
of l a t i t u d e  20°22' and 21°22' south, and by meridians 
118015' and 1lgolO' e a s t  longitude,  and has an area of about 
4,400 sauare miles. The second i s  bounded by p a r a l l e l s  of 
l a t i t u d e  20°38' and 22000' south, and by meridians 11g010' 
and 1 2 0 ~ 3 2 '  e a s t  longi tude,  and has an area of about 8,600 
square miles. Thus a  t o t a l  area of 13,000 square miles  
was reconnoitred, 

The area cornpises  a  number of g r a n i t e  i n t r u s i o n s  
separa ted  by ine tarnorphosed pre-Cambrian sediments, The 
g r a n i t i c  a reas  a r e  invar iably  f l a t  p l a i n s  whereas the meta- 
m o r p h i c ~  form somewhat 1vg;ged h i l l s ,  The p o s i t i o n s  of  the 
g r a n i t i c  a reas  a r e  shown on the ac~ompa~nying ske tch  map of the 
P i l b a r a  D i s t r i c t ,  

A prel iminary inspect ion  of the s c i n t i l l o g r a p h  records 
shows t h a t  over 200 well-defined anomalies snd a  number of 
l e s s e r  ones were recorded. They a r e  concentrated mainly i n  
the one-mile a reas  of Abydos, North S ~ R W ,  Bamboo and Coogle- 
gong and i n  the western p a r t s  of Corunna Downs and Carbana, 
A few were recorded i n  the one-mile ai2eas of Marble Bar, 
Tabba Tabba and Indes,  although most of the northern s e c t i o n  
of t h e  area surveyed appears to  be comparatively inact ive.  

b 
S c a t t e r e d  anomalies were recorded i n  the one-mile a r e a s  of 

- Tambourah, No, 129 and Nullagine, 

The c e n t r n l  p o r t i o n  of the one-mile a rea  of Bamboo, 
j u s t  north e a s t  of the Bamboo' Creek mining cent re ,  was found 
t o  have inany p a r t i c u l a r l y  l a rge  anomalies, Two bands of high 



a c t i v i t y  were found there,  both  t rending north-wes t south- 
east ,  The one on the western s i d e  of the are8 i s  ~iir'ide and mo- 

w d e r a t e l y  ac t ive ,  whereas the one on the e a s t e r n  s i d e  is narrow 
and highly ac t ive ,  

( i i )  Semi-de t a i l e d  survey -- of s p e c i ~ ~ l  regions. - 
The Barnboo Creek area and eleven other  smal ler  a reas  

were s e l e c t e d  f o r  re-f lying,  Traverses  were spaced half  a 
mile o r  l e s s  a p a r t  and f l i g h t s  were made a t  he ights  of both TOO 
f e e t  and 200 feet .  The tvit32ve s p e c i z l  a reas  a r e  shown on the 
accompanying map, 

3 t  is  t h e o r e t i c a l l y  poss ib le  t o  ob ta in  some ind ica t ion  of 
the dimensions of a  rad ioac t ive  area  by comparing the magnitude 
of the anomaly recorded a t  500 f e e t  over i t  w i t h  the magnitude 
of the anomaly recorded a t  200 f e e t ,  I n  o the r  words, the 
technique should make i t  poss ib le  t o  d i s t i n g u i s h  be tween con- 
c e n t r a t e d  sources of high a c t i v i t y  and broad sources of low 
a c t i v i t y .  These f l i g h t s  were l-iiade p a r t l y  t o  t e s t  the technique 
w i t h  a view t o  making use of the  p r i n c i p l e  i n  f u t u r e  surveys. 

A prel iminary a n a l y s i s  of the r e s u l t s  obtained, us ing  t h i s  
technique over the a r e a s  i n  the Pi lbara  D i s t r i c t ,  showed t h a t  
a l l  of them appear t o  be l a r g e  sources o f  low ac t iv i ty .  

( i i i )  Ragged H i l l s  Area, 

T h i s  a rea  of about  60 scyuaiqe miles was included i n  the 
reconnaissance survcy because i t s  geologica l  environr~ient 
appears s u i t a b l e  f o p  radiclac t i v e  tnine r a l i s a  t ion, Much manganese 
ore has been won *om the a rea ,  which l i e s  about 24 miles  
south  of the Ragged H i l l s  A i r s t r ip .  

.: 
, No s i g n i i i c a n t  s c i n t i l l o g r a 2 h  anomalies were recorded 

over t h i s  area,  - 

( b )  Viilgie Mia ( ~ w c h i s o n . D i s t r i c  t )  

The reconnaissance survey a t  Wilzie Mia covered an area 
of 256 square mi les  cent red  a t  a  poin t  35 miles  nor th  of Cue, 
Only two s c i n t i l l o g r a p h  anomalies were recorded, one near  the 
northem corner  of the area and the o the r  near the south,  

The anomaly i n  the nor th  was re-flown a t  he ights  of 400 
f e e t  and 200 fee t .  A comparison of' the r e s u l t s  obtained a t  
these two he ights  i n d i c a t e s  t h a t  the source of the anomaly is  
small  i n  a rea  but  not of v o w  high a c t i v i t y ,  

( c )  Lake, - Dundas ( ~ o r s e m a n  D i s t r i c t )  

The reconnaissance survey near Lake Dundas covered an  
area of 72 square mi les  wi th  i t s  cen t re  20 mi les  south of 
Norseman, Three well-defined anomalies were recorded a t  
corresponding po in t s  on th ree  adjacent  f l i g h t  l ines .  The source 
of the anomalies is  s i t u c t e d  almost i n  the cen t re  of the a rea  
flown and the r e s u l t s  in<-icate t h a t  i t  i s  a  l i n e a r  source 
extending across  three  f l i g h t  l i n e s ,  o r  over a  d is tance  of two 
ITlileEJ,, 

Pos i t ions  of Anomalies, . 
. The p o s i t i o n s  of the anomalies descr ibed  above a r e  a s  y e t  

known only approxiriately. Thei r  exact p o s i t i o n s  w i l l  not be 
known u n t i l  the y~ho tographic record has been exal-nine6 i n  d e t a i l  

- and the p o s i t i o n  o f  f l i g h t  l i n e s  determined, 



When t h a t  has been done the p o s i t i o n s  of a l l  the 
anomalies w i l l  b o  marked on appropr ia te  maps of photo-mosaics 
and w i l l  be publ ished f o r  general  use i n  ca r ry ing  out ground 
inves t iga t ions ,  

Ground Investigation i n  Tamboo Creek Area, - .. ---- -- 
The  concantra t! on of l a rge  ano~xal ies  recorded i n  the 

Bamboo Creek area ,  a l ready r e f e r r e d  t o  above, was considered 
s u f f i c i e n t l y  i n t e r e s t i n g  t o  warrant inmediate i n v e s t i g a t i o n  on 
the ground. A B.M,R. p a r t y  cor.lprising hlr. J, Daly, Supervising 
~ e o p h y s i c i s t  and Mr. K. Kern c a r r i e d  out the raciioactive survey, 
They were a s s i s t e d  by Mr, J, Sophoulis, geologis t  of the W.A. 
Department OF Mines. 

Examination was made, using por tab le  Geiger and s c i n t i l l a -  
t i o n  counters. It was found t h a t  a l l  anomalies i n  the area  
occur on a c i d  volcanic  rccks of  the Nullagine S e r i e s  which con- 
t a i n  s l i g h t  disseminated. rad ioac t iv i ty .  These rocks g ive  readings 
of three  t o  f i v e  times r~omflal background on a por table  Geiger 
counter, 

Although the i n t e n s i t y  of r a d i o a c t i v i t y ,  a8 observed on 
the ground i n  these inves t iga t ions ,  i s  uniform over a l l  rocks of 
t h i s  type i n  the Bamboo Creek area,  the response of' the a i rborne  
s c i n t i l l o g r a p h  appears to  be d i f f e r e n t  over d i f f e r e n t  a r e a s  of 
the volcanics. The reason i s  not  c l ea r ,  bu t  i t  may be due t o  the 
'uneven topography, i n  which case the d i f fe rences  may disappear  
when complete a l t i t u d e  cor rec t ions  have been mado t o  the a i rborne  
s c i n t i l l o g r a p h  records, 

About two mi les  nor th  of the Bamboo Creek b a t t e r y ,  the 
a i r c r a f t  recsrZed a  p l a t e a u  of high r a d i o a c t i v i t y  over rocks of 
t h i s  type. Fur ther  t o  the nor th  and north-eas t, where the vol- 
c a n i c ~  a r e  r a t h e r  more deeply d i s sec  tcd, the a i r c r a f t  s c i n t i l l o -  
graph response appesrs a s  a  nuniber of' i s o l a t e d  l a rge  anomalies, 
It was not f o m d  poss ib le  on the ground to  t r a c e  s p e c i f i c  a r e a s  
of high r a d i o a c t i v i t y  which could def in i . te ly  be c o r r e l a t e d  wi th  
the l a r g e  anomalies, 

Rocks of the Nullagine S e r i e s  a r e  cha rac te r i s t i ca l ly .  f r e e  
from fo ld ing ,  f r a c t u r i n g  and mineral isat ion.  I t  is  considered 
t h a t  any airborne s c i n t i l l o g r a p h  anomalies recorded over rocks of 
the Nullagine S e r i e s  w i l l  be due t o  s l i g h t l y  radioac t ive  volcanics. 
The only anomalies a r e  1il:ely t o  have any connection wi th  
useFu1 rri ineralisntion a r e  those which a r i s e  from rocks of the  
Mosquito Creek or  Warrawoona S e r i e s  o r  from the grani te ,  

Melbourne , 
October, 1955, 

Ti. D. Parkinson, 
J. Daly.. 
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