
COMMONWEALTI m - a  AUSTRALIA 

DEPARTMENT OF NATIONAL DEVELOPMENT 

BUREAU OF MINERAL RESOURCES, 

GEOLOGY AND GEOPHYSICS 
U 

RECORDS 1955. No. 1 t 2 

PRELIMINARY 

SEISMIC REFLECTION INVESTIGATION. 

BROOME AREA, 
KIMBERLEY DIVISION. 
WESTERN AUSTRALIA 

by 

K. R. VALE and L. W .  WILLIAMS 



I ?UR:;A'-U'~""O~;'~7r'~~:~:; '~!:':::J'~URC'E~r' ~ ,., J.!..J ..... ... •. ,),"" • _.. ..'!.k.J J ·.~..t1J 1coJ i.:) ~ 

. G[{'~i"tt\t":.:'~{'!; ~ I,t r:H~\( V, I: J ' ... )\\{' "" ". Lhl'iH 

ft Ref .................. ~ .... " ............. I ..... . 

COMMONWEALTH OF AUSTRALIA 

DEPARTMENT OF NATIONAL DEVELOPMENT 

BUREAU OF MINERAL RESOURCES, 

GEOLOGY AND GEOPHYSICS 

RECORDS 1955. N°· 112 

PRELIMINARY 

SEISMIC REFLECTION INVESTIGATION, 

BROOME AREA, 
KIMBERLEY DIVISION. 

WESTERN AUSTRAUA 

by 

X.H. VALE and L.w. WILLIAMS 



ABSrnACT 

INTIiOCUCTION 

GZOLOGY 

FELD OPQLAT IOiYS 

F!.ESULTS 

COBCLUS IOXS 

RECOMPENDA': IOIJS 

R3Frn337CE 

PLATE 1, 

( iii) 

L o c a l i t y  map, p o s i t i o n  o f  s e i smic  c r o s s e s  
and p o s s i b l e  sub-surface cont  mrs. 
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Fig, 1, Cross E,  east-west  s e c t i o n  

Fig, 2, Cross  E, northw-~outh s o c t i o n  



ABSTRACT. 

The prel iminary inves t iya  t i o n  descr ibed was made 

when the Bureaut s seismic p a r t y  was held up by f looded 

r i v e r s ,  while on i t s  way t o  Chpistnas  Creak i n  May, 1954. 

Resu l t s  show that t h e  seismic ae thod  is applicable t o  t h e  

Broome area,  and t h a t  2 sedimentary s e c t i o n  of the  order  

of 12,500 f e e t  exists.  They fur ther  sho:r 9hab a syncl ine 

and e n t i c l i n e  not lmui!n fro111 the surface geology may 

possibly e x i s t  F. t de;?th, 

( iii) 



The area surveyed i" a few mi les  e a s t  of Broome, a 
smal l  p o r t  i n  the Kimberley Divis ion of ' i J e~ te rn  Aus t ra l i a  

? ( ~ l a t e  1). The area  l i e s  w i t h i n .  the Canninz 3as in ,  which is 
adjacent  t o  the F i t z r o j  Basin, 

O i l  was f irst  discovered i n  She F i t z roy  Basin i n  1919 

&P' by Harry FTice, a w e l l  s inker ,  and s i n c e  then t h e  Freney 
Kimberley O i l  Company has d r i l l e d  abz~ut twenty bores  i n  the 
search  f o r  commercial quant i t ies ,  During the p a s t  six y e a r s  
in tens ive  geologica l  and geophysical i n v e s t i g a t i o n s  have been 
made i n  the F i t z roy  Basin i n  connection with the search  f o r  o i l ,  
Severa l  p r i m  t e  an6 government geologica l  par  t i e s  have made 
surveys, culminating i n  the  recent  g e ~ l o g i c a l  and geophysical  
surveys by the Bureau of Mineral Resources and by t h e  West 
A u s t r a l i a n  Petroleum Pty, Ltd,  

The survey describeci i n  t h i s  re_uort was made i n  Alay 1954 
and was arranged t o  occupy the per iod  during which the f i e l d  
p a r t y  was delayed by swollen r i v e r s  sihile en route  f o r  Christmas 
Creek, P a r t  of the e ~ u i p m e n t  was s t r m d e d  a t  11~111's Creek, 
about 500 miles  away, hut  the CriSling p l a n t  was ava i l ab le  a t  
Broome, and i t  was poss ib le  to  f l y  the e s s e n t i a l  recording 
instruments r"r01i1 Ha l l '  s Creck, The se iomic i,c~>tjr comprised 
LOW. YVilliams ( p a r t y  l e a < e r ) ,  E,R, Smith and 5=,L'. Turner, 
geophysicists,  

The survey vras p l ~ n n e d  t o  give i n f o r m t i o n  on:- 

( a )  The thickness  of 'the sedirnent~r;. section, 

( b )  A n y  ma$or unconformities w i t h i n  the sedimentary 
sec t ion ,  

( c )  The a t t i t u d e  of ver ious strati :raphic un i t s  wi th in  
the s e c t i o n ,  

( d )  Whether t h e  s'urrounding area  warrants in tens ive  
geophysical  i n t ~ e s t i g a t i o n ,  

Because of t h e  shortage of equipment an4 time, the 
survey was confined t o  the a l l u v i a l  f l a t s  a few mi les  from 
Broome where access  was easy ,and- the water  t ab le  shallow (.see 
P l a t e  1). 

L i t t l e  i s  known of the geolocy around Sroome. Mesozoic 
rocks crop out nearby, bu t  a rc  genera l ly  considered t o  h2.m 
no pe t r o l e m  prospects. The s e c t i o n  belovi the Mesozoic rocks 
i s  unhovm, but  i t  c ou12 cont:ijn PemLiian, Carboniie rous, 
Devonian, Or?bovician R i1~1 C:I~?r)i'S.;.n r ~ ~ ? k ~  any of vrhich could 
contr. in Form? t ions  s u i  t:.blc i'o:: Lllc yenern t i c n  and accumulation 
of petroleum. The geolo7:y o l  the adjacent  F i t z roy  Basin has 
been descr ibed by C-u$py r1953). Cambrian rocks h ~ v o  not  been 
obsemed i n  outcrop i n  tha t  Basin, b,~.'; the;: 'rxown i n  the 
O r d  River  Bnsia ( : S u ~ ~ t i l e ~  t o  t he  i-myth-e:ist) an& c ~ u l l :  e x i s t  
i n  the Cami.n,g % s i n  'L7nl:er ec.;var, 

The folloiTring poss ib le  s e c t i o n  f o r  the 3~oome a r e a  is 
based on the work oT Guppy anC others.. It h~:r; been s u p ~ l i e d  
by the G e o l o ~ i c a l  Sec t ion  of the 3we:~u:- 



Period aock Type Thickness ( f e e t )  

Cre taceova Sands tone 960 

? J u r a s s i c  Sha le  w i t h  limestone beds 800 

---------CC__-_--_-_ Unconformity--------------------------- 

T r i a s s i c  Sandstone and sha le  . 1,000 

Permian Sands tone 2,500 

Shale and shaly sandstone. . 19300 

Sands tone 1,200 

Hard sandstone and sha le  3,500 

Carboniferous Shale and limestone 700+ 

Devonian Limes tone 5,000 

~r Ordovician Limestone and sha le  3 s cnob 

Cambrian ,Possible, bu t  not  Imown i n  outcrop 

Basement Probably Proterozoic  s c h i s t s  

NeBo The s e c t i o n  Cram Permian dovvnwards i s  based on outcrops 
100 t o  240 r~ l i l e s  away, U n t i l  proved otheiqrise, any 
Permian . rocks  i n  the Broome area nlust, because of 
poss ib le  i 'acies changes from outcrop, be regarded a s  
l i k e l y  t o  conta in  souise rocks, 

. FIELD OPERATIONS. 

Field work commenced on 3 r d  May, 1954 and f i n i s h e d  on 28th 
May, 1954. Five crosses ,  designated to  llEH were surveyed, 
d r i l l e d  and shot  ( s e e  P la te  1). E~uiprileiit included a  s e t  of 24- 
channel por table  r e f l e c t i o n  instruments mad-e by the  Technical 
Instrument Co, , U. S. A., and a  m . b i l e  F a i l i n g  1F750tf d r i l l ,  A s  
water tenders were not  ava i l ab le  i t  vras d i f f i c u l t  t o  t r anspor t  
suf ' f ic ient  water f o r  the d r i l l i n g ,  and the shoot ing r e l i e d  t o  a  
l a r g e  extent  on the holes making s u f f i c i e n t  water f o r  tamping, 
Surveying was c a r r i e d  out by a  surveyox? from the Department of the 
I n t e r i o r  and the d r i l l i n g  was c a r r i e d  out by of i ' i cers  o f  the Petroleum 
Technology Sec t ion  of the Bureau. 

Severa l  r e f l e c t i o n s  were recorded and a f t e r  ~ilaking the 
necessary co r rec t ions  f o r  ;;re3 the:?ing, e l e v a t i o n  and spread e f f e c t s ,  
the r e f l e c t i o n s .  were p l o t t e d  on t:ijo cross-sact ions f o r  each cross. * Dips indica ted  a r e  com;~onents of di:~ along the prof i le ,  

4* RSBULTS, 
.( 

( a )  Cross IfA". 

East-wes t s e c t i o n  ( P l a t e  2 ) -  - 
Severa l  poor t o  f a i r  r e f l e c t i o n s  a r e  sh!l~;n l~otwoen 2,000 

and 6,000 f e e t  i n b i c ~ t i n g  s component of ail :iloq; t h e  t r ave r se  of 



about 20 t o  the east .  Tao doubtful  r e f l e c t i o n s  o f  no d i p  
s ign i f i cance  :{ere recor6ed from approximatsly 10,000 f e o t ,  
i n d i c a t i o g  the ;~roS2blo exis tence  o f  r e f l e c t i n g  horizons a t  
t h z t  depth. 

7 

North-south s e c t i o n  ( p l a t e  3 ) .  

. A 
from. dey 
d i p  t h p t  

few r e f l e c t i o n s ,  
t h s  down t o  5,500 
is approxima t e l g  

mostly 
f ee t ,  
zero. 

of poor ~ u : .  
They lndicn 

viere recorded 
component of  

There is  an a p p a ~ e n t l g  conformble  sec t ion  down t o  6,000 
f e e t  showing e a s t  d i p  of about 2O, The s e d i m e n t ~ ~ r y  s e c t i o n  may 
extend t o  a t  l e a s t  lO,OOO fee t ,  

( b )  Cross "B", -- 
East-west s e c t i o n  - ( ~ l a t e  4), 
' 

Numerous r e f l e c t i o n s  were recorded from depths down t o  
8,000 f e e t ,  and one f a i r  q u a l i t y  r e f l e c t i o n  was recorded from 
9,500 feet .  The average colq~onent of d ip  210% the t r ave r se  of 
the beds down t o  7,000 Feet i n  t h i s  s e c t i o n  ie about &O t o  the 
west, Below 7,000 f e e t ,  t h e  d ip  j.rLnonns\tion is not  very r e l i a b l e ,  
but  a value f o r  the com~onent of  abslut 3 O  e a s t  is  indicated,  

North-south s e c t i o n  ( p l a t e  5).  

Severa l  r e f l e c t i o n s  were recoriied f r o r , ~  depths do~~rn t o  
7,000 f e e t .  A s t r o i g  south G i s  cot:lgonent of about lo0 t o  12O 
is  indica ted ,  the di:~ tending t o  i n c ~ e a s e  w i t h  d e ? t L  

There i s  an apl3arently .conform:~ble s e c t i o n  dovsri to  7,000 
f e e t ,  showing south Ci:> of zbout 1I"e The .sedimentcry s e c t i o n  
may extend t o  a t  l e a s t  10,000 f e e t ,  but insuf f i c i en t  information 
is a v a i l a b l e  t o  give an sq~proximate value of d i p  below 7,000 
f e e t ,  

( c )  c r o s s  "C", 

East-\vest - s e c t i o n   late 6). - 
Numerous r e f l e c t i o n s  were recorded down t o  7,000 f e e t  

and i n d i c a t e  a component of d i p  along the t r ave r se  of about lo 
t o  the east .  Some r e f l e c t i o n s  were a l s o  recorded from d ~ p t h s  
between 7,000 and 12,500 fee t ,  The informstion a t  these  depths 
is not good, b u t  i n d i c a t e s  a 2oss ib le  component of d i p  of about 
30 east. 

North-south - s e c t i o n  ( p l a t e  7 ) *  

Numerous r e f l e c t i o n s  were recorded down t o  7,000 f e e t ,  
and i n d i c ~ t o  a comyonent 02 dip along the t r ave r se  o f  6' o r  more 
to  the south,  the d i p  va lues  tondin: t o  increase  w i t h  d e p t h  and 
decreasing t o  zaro  to  the sou5k, Two p o r  r e f l e c t i o n s  were 
recorded a t  8,500 f e e t  ni ld  10s500 f e e t ,  

There is  an a i ~ i x r e n t l y  conf~rmable  s e c t i o n  doftn t o  7,000 
feet, dippiny a t  apyroximatejy- 6 O  t o  the south,, The sedinlentary 
s e c t i o n  may extend t o  a t  l e a s t  12,500 fee t ,  



( d )  Cross tlDtf. 

No c l e a r  r e f l e c t i o n s  were recorded on t h i s  cross. The 
holes  f e l l  i n  during, and immediately ai'te', d r i l l i n g  and did 

1 
no t  make sur ' f ic iel i t  water f o r  proper tarnyiir;? o f  the explosive 
cha~ges .  Because of the l ack  of bentoni te ,  cas ing  and water 
tenders,  the c r o s s  was not  t e s t e d  very thoroughly, 

East-west s e c t i o n  ( p l a t e  8, Fig. 1) 

I A few r e f l e c t i o n s  were recorded from depths down t o  
5,500 fee t .  Component of d i p  along the t r ave r se  of about 2' 
t o  the e a s t  i s  indica ted ,  

North-south - -  s e c t i o n  ( ~ l a t e  8, Fig- 2 )  

Some poor t o  f a i r  r e f l e c t i o n s  were recorded from depths 
down to  6,000 feet .  They ind ica te  a component of d i p  along the 
t r ave r se  tha t  i s  approximately zero. 

There i s  a  conformable s e c t i o n  down to a t  l e a s t  6,000 
f e e t ,  dipping a t  about 2O t o  the east .  

The following conclusions can be dravin from cons idera t  ion  
of the foregoing resu l t s : -  

(i) The thiclmess of the sedimentary s e c t i o n  appears t o  be 
of the order  of 12,500 fee t ,  Alth311-..;I the seismic r e s u l t s  
obviously cannot indica tg  the probable age of these 
sediments, i t  seems reasonable t o  assume, on the b a s i s  
of the geologica l  sec t ion  on page 2 and- the wide d i s t r i -  
bu t ion  of Permian sediments i n  the F i t z roy  and Canning 
Basins, t h a t  a  considerable thickness  o f  Permian sedi-  
ments under l i e s  the Mesozoic rocks which a r e  hovm a t  the  
su r f  ace. 

(ii) A major unconformitjr may e x i s t  a t   bout 7,000 f e e t ,  b u t  
the geophysical evidence i n  s u p p o ~ t  of' t h i s  is not  
conclusive, 

(iii) The d ips  shown a t  the va r ious  crosses  i n d i c a t e  t h a t  the 
survey was made on w h a t  may be the south-western f l a n k  
of a  north-wes t/south-eac t an t i c l ine .  The decrease i n  
flip on the south s ide  oii c ross  "Cv i n d i c a t e s  t h a t  the 
axis  o f  a  syncl ine may be neala, The near-horizontal  
a t t i t u d e  of the beds a t  cros? "Ev i n d i c a t e s  t h a t  t h i s  
c r o s s  may be near  the a x i s  of the poss ib le  a n t i c l i n e ,  
An attempt has been made t o  c o r r e l a t e  between the 
c r o s s e s  on the b a s i s  of the cha rac te r  of the records. 
In  t h i s  method,' lcnovm a s  "charac ter  c o r r e l a t i o n v ,  a 
r e f l e c t i n g  band on one cross  is  c o r r e l a t e d  w i t h  what is  
taken t o  be the same r e f l t c t i n g  band on the o ther  crosses,  

-On t h i s  b a s i s  a  2oss ib le  sub-surface contour p l a n  has 
been drawn ( p l a t e  1). The poin t  recorded a s  being 
f u r t h e s t  down dig (2-~iiile south of ~ 5 )  has been taken , e as  zero,  and the o t ~ l e r  contours a r e  r e l a t i v e  t o  t h a t  
poin t ,  qlChnrticter cu r re la t ion"  i s  suld j ec t  to  grave 
e r r o r s ,  and the contour p l a n  ::houlu r~nl; be taken a s  
i n d i c a t i v e  o f  the type o f  f l exure  o f  t i lo  sedi~llents which 
may be expected cmid not a s  a t rue  su:u-::ur2ace p ic ture ,  
It is,  however, consia t e n t  w i t h  the 2 5 . ~ 2 ~  measured, 



( iv) Although many a e s ~ m ~ ~ t i o n s  a re  included i n  the conclusions 
a r r i v e d  a t  i n  ( i i i )  zbove, i t  i s  cornid-ered t h a t  the 
r e s u l t s  d e f i n i t e l y  show t h a t  cn in tens ive  geophysical  

7 i n v e s t i g a t i o n  of the are2 nezr Broorle i s  warranted and 
t h a t  such an i n v e s t i g ~ ~ t i o n  t n i ~ h t  w e l l  Letid t o  the 
discovery 02 8 concealed a n t i c l i n e ,  I t  is un l ike ly  t h a t  

t. 

such 3 s t r u c t u e  w i l l  be very complicctei. by f a u l t i n g ,  
juGging by the ~ u a l i t g  of the r e f l e c t i o n s ,  and, i f  the 
poss ib le  geologic;-il s e c t i o n  s h ~ v m  on pap;e 2 approaches 
a t m e  represen ta t ion  of the sec t ion ,  i t  is l i k e l y  t h a t  
the stlwc",e w i l l  extend throi?gh the Per!~iizn section. 
The s t ruc twe  may extend, w i t h  moCi.?icrtions,into o lde r  
sodiiilent~, The general  ; ~ F c t u r e  is, i n  T:?ct, most  
encour~tging. 

Fur ther  i n v e s t i g a t i o n  of the a rea  should be bascd on the  
follo~rrin=; sequence :- 

(i) Regional g r a v i t y  survey, w i t h  eo t r . i lcd  vvork extending 
from the aiaea of the seisiilic survey, 

(ii) A north-south seismic t r ~ v e r o e  extending northwards 
f r o ~ n  c ross  "3", zi::led a t  e s t a b l i s h i n c  a r e v e r s a l  of the 
s t rong di2 recorded thcre,  and f u r t h e r  d e t a i l  planned 

P on cons idera t ion  of ( i )  above and the sl:i:;mic r e s u l t s  a s  
they come t 3  hand. 

( iii) Geological and ;eoghyc i c a l  a ~ ~ r a l s a l .  of the above r e s u l t s ,  
& t o  p l a n  f u r t h e r  explora t ion  and development, 

GUPPY* Do J., 1953 - Prelimin:.ry r epor t  on the [-;eology of the 
T i t z rog  Basin, Kiaberley Division, VJestern 
Aus t r a l i a c  A u s t .  Bur, Min, EZesour. , Records 
1953, ' No, 1460 
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