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I. SUMMARY A ND  INTRODUCTIO N

T h e  E u c la  B a s in  S tra t ig ra p h ic  D r i l l in g  P r o j e c t  w a s  lo c a te d  in  the s o u th ­

w e s t e r n  p o r t io n  o f  South A u s tr a l ia ,  T he w e l l s  w e r e  lo c a te d  at o r  w ith in  20 

m i l e s  o f  H ughes and D en m an  R a ilw ay  S id in g s  on the T r a n s c o n t in e n ta l  R a ilw a y ,

A to ta l  o f  four w e l l s  w a s  d r i l le d  w ith  a F a i l in g  1500, under c o n tr a c t  

w ith  W. L. S id e s  and Son P t y .  L td . ,  to depths v a r y in g  b e tw een  797 and 1800  

fe e t .  T h e  w e l l s  w e r e  o r ig in a l ly  p r o g r a m m e d  to r e a c h  1400 fe e t ,  but due to 

d r i l l in g  d i f f ic u l t ie s ,  two w e l l s  did not r e a c h  the v ic in ity  of th is  depth . In 

c o n s e q u e n c e  the la s t  w e l l ,  D en m an  N o . 1, w a s  d r i l le d  to 1800 f e e t .  D r i l l in g  

c o m m e n c e d  on the 14th F e b r u a r y ,  1966 and the la s t  w e l l  w a s  abandoned  on the  

17th J u ly ,  1966.

A l l  w e l l s  w e r e  c o m m e n c e d  u s in g  a ir  as  the d r i l l in g  f lu id  and p e n e tr a te d  

a m a x im u m  th ic k n e s s  o f  367 fee t  of T e r t ia r y  l i m e s t o n e s  and sa n d s  b e fo re  

p a s s in g  into C r e ta c e o u s  s i l ty  c la y s  and c l a y s t o n e s .  S ev en  inch  c a s in g  w a s  se t  

at the top o f  t h e s e  c la y s  and d r i l l in g  co n t in u ed  u sing  m ud.

V ary in g  t h i c k n e s s e s  fr o m  83 to 367 fee t  o f  c la y s to n e  w e r e  en co u n te r e d  

b efo re  p a s s in g  into  the u n der ly in g  g r a v e l s ,  sa n d s ,  s i l t s  and c la y s  up to 194 

fee t  th ick .  T h e s e  la t t e r  a re  C r e ta c e o u s  and p o s s ib ly  p a r t ly  P e r m ia n  in  a g e .

A m a x im u m  th ic k n e s s  of 812  fee t  o f  t h e s e  p o s t  P a l a e o z o ic  s e d im e n t s  w a s
(?)

p e n e tr a te d  b e fo r e  en c o u n te r in g  C a m b r ia n  r e d - b e d s ,  d o lo m ite s  and e v a p o r i te s .

A l l  four w e l l s  w e r e  abandoned in  th is  s e q u e n c e .

T r a c e s  of b la ck  soft  b itu m in ou s  m a t e r i a l  w e r e  d e te c te d  in  H u g h es  (N. W. ) 

N o. 2 W ell f r o m  640 to  650 and 690 to 700 fe e t ,  and a ls o  in  D en m a n  N o . 1 W ell  

fr o m  1310 to 1730 f e e t .  O c c a s io n a l  o i l  s ta in e d  q u a rtz  g r a in s  w e r e  noted  in  

a sand  fr o m  1241 to 1300 fee t  in  th is  la t t e r  w e l l .

A l l  four w e l l s  w e r e  e l e c t r i c  lo g g e d ,  p lu gged  and abandoned.

II. . W ELL HISTORY

1. G e n e r a l  D ata

(a) N a m e s  and N u m b e r s  of S tr a t ig r a p h ic  H o le s

L is t e d  in  the o r d e r  in  w h ich  they  w e r e  d r i l led :  -

H ughes  (R .S .  ) N o . 1 W ell  
H ughes (N. W .)  N o .  2 W ell  
H ughes (N.E) N o . 3 W ell  
D en m an  N o . 1 W ell

(b) L o ca t io n

T he S tra t ig r a p h ic  D r i l l in g  P r o j e c t  w a s  c a r r ie d  out in  the v ic in ity  of
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H ughes  and D en m an , s i tu a ted  in  the south  v /e s te r n  p o r t io n  o f  South  

A ustra lia , ,

A m ap  sh o w in g  the lo c a t io n  of the w e l l s  i s  a ttach ed  as E n c lo s u r e  1, 

the c o - o r d in a t e s  and e le v a t io n s  b e in g  l i s t e d  b e low  in  T a b le  I.

T A B L E  I

W ell N a m e  and N o. Ground E le v a t io n  
F e e t  X

Co -cjrd in a tes
L atitude L ongitude

H ughes  (R. S. ) N o . 1 467 3 0 °  42'50"S 129° 30 '44" E
H ughes (N. W. ) N o . 2 493 3 0°  31'14"S 129 14'45"E
H ughes (N. W. ) N o . 3 460 30° 29'45"S 129° 38 '07"E
D en m an  N o . 1 462 3 0°  39'20"S 129° 58 '47" E

A b o v e  M ean  S e a  L e v e l  P o r t  A u gu sta

(c ) N a m e  and A d d r e s s  o f  T e n e m e n t  H o ld er

T he h o ld e r  of the p e tr o le u m  te n e m e n t  i s  O utback O il C om pany N . L . 

of  6 -7  D e q u e t t e v i l l e  T e r r a c e ,  Kent T ow n, South A u s tr a l ia .

(d) ■ D e t a i l s  o f  P e t r o le u m  T e n e m e n t

T h e  s tr a t ig r a p h ic  w e l l s  a re  lo c a te d  w ith in  the a r e a  c o v e r e d  by Oil  

E x p lo r a t io n  L ic e n c e  N o. 33, South A u s tr a l ia .  T h e  a r e a  of the l i c e n c e  i s  

49, 000 s q u a r e  m i l e s  and the ex p ir y  date  i s  the  19th o f  J a n u a ry ,  1969.

(e) E le v a t io n .  T o ta l  D ep th s .  D a te s  and T im e s  of D r i l l in g  O p er a tio n s

T A B L E  II

W ell N o . E le v .
(F ee t)

T o ta l  
Depth  
(F  e e t )

D ate
D ril l in g
ccmmerced

D ate
Driffirg
suspended

D ate
Drilling
reccm.

D ate
Drillirg
camp.

D ate
L ogged  & 
abandoned

H u g h es(R . S. )N o. 1 467 1370 1 6 / 2 / 6 6 2 /3 /6 6 14/3 /66 1/4/66 4 / 4 / 6 6
H u g h es(N . W )No. 2 493 797 3 / 3 / 6 6 1 0 /3 /6 6 5 /4 /6 6 28/4/66 3 / 6 / 6 6
H ughes (N. E )N o . 3 460 918 6 / 5 / 6 6 26/5/66 3 / 6 / 6 6
D en m an  N o . 1 462 1800 6 / 6 /6 6

________1
13/7/66 1 7 / 7 / 6 6

N ote: 1. A l l  e le v a t io n s  a r e  r e f e r r e d  to M ean  S ea  L e v e l
P o r t  A ugu sta .

2, D ep ths  a re  fr o m  ground  l e v e l .

3 . D en m an  N o . 1 W e l l  w a s  lo g g e d  on 1 5 - 1 6 / 7 / 6 6  and  
abandoned on 1 7 / 7 / 6 6 .  ,

(f) Status

T A B L E  III

W ell N a m e  and N o. 7" c a s in g  s e t  at 
(feet)

C em en t  p lug  
in te r v a l

N o . of  
s a c k s  of 
c e m e n t

W eight of  
S lu rry

H ughes (R .S .  ) N o . 1 400 398 -  410 5 1051bs /c u . f t
H ughes (N. W. ) N o . 2 242 234 - 250 4 1081bs/cu .ft
H ughes (N. W. ) N o . 3 256 250 -  266 4 1081bs /cu .  ft
D en m an  N o .  1 256 0 -  16 4

250 -  266 4
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F o r  ea ch  w e l l  a 1/4" p la te  h as  b een  w e ld e d  o v e r  the top o f  the  

c a s in g  and a 3 foot long  s t e e l  p ip e  w e ld e d  to the cap p la te  as a m a r k e r .

2. D r i l l in g  D ata

(a) N a m e  and A d d r e s s  of D r i l l in g  C on tractor

W. Li. S id e s  and Son P t y .  Ltd. ,
'W ellington R oad,
C la y to n . V ic t o r ia .

(b) D r i l l in g  P la n t  

D ra w w o rk s:
Make:
Type;
R ated  C apacity :

F  a il in g
1500 H o le m a s te r
1500 ft. w ith  23/s" d r i l l  p ipe

M ast;
Make: F a i l in g
Type: W elded  T a b u la r  S te e l
R ated  C apacity :  40 , 000 lbs„

N ote:  T h e  m a s t  w a s  d a m a g ed  in  m o v in g  fr o m  the s i t e  of
H ughes  (N. W. ) N o . 2 W ell and a r e p la c e m e n t  m a s t  
w a s  f it ted  to d r i l l  H ughes  (N. E . ) N o . 3 and D en m a n  N o . 1 
W e l l s .

R ig  M otor:

Mud P u m p :

C o m p r e s s o r s :

A ir  H a m m e r s :

K elly :

D r i l l  P ip e :
1

Make: B edford
Type: D i e s e l
R ated  H . P .  ; 32 at 2, 100 R . P . M

Make; G ardner  D en v er
Type: F F - F X F
L in er  S ize: 41/2"
Stroke: 511

Make; H olm an  B r o s .
C apacity: 600 c . f . m .  at 1 1 0  lb s
N um ber: 2

Make; Inge r s o i l  -R  and
S ize : 81/2"
Type: 3 25A
N um ber: 2

Make: F  a il in g
Type; F lu ted
O v e r a l l  length; 27'4"
O .D . 27/8"

Type: F a i l in g  E x p lo r a t io n
O .D .; 23/8"
Weight; 5. 5 l b s / f t .
N u m b er  of

len g th s: 40
A v t . a g e  length: 20 fee t
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Type: In tern a l F lu sh
O . D . ; 23/8"
Weight: 8 lb / f t .
N u m b er  of

len g th s: 21
A v e r a g e  length: 20 fee t

T ype: M ay hew
O . D , : 23/8"
N u m b er  of

len g th s: 10
A v e r a g e  length: 20 feet
W eight; 33 l b s / f t .

(c) H o le  S i z e s  and D epths

T A B L E  IV

W e l l  N a m e H ole In te rv a l H o le In te r v a l  (Hole I n te r v a l H o le In te r v a l
& N o. S iz e feet S iz e fee t S iz e fee t S iz e fee t

(ins) F r o m To (ins) F r o m To (ins) F  ro m To (ins) F r o m To

H ughes
( R . S . ) N o . l 81/2 0 356 43/4 356 TD

H ughes  
(N. W. )N o. 2 81/2 0 242 61/4 242 275 43/4 275 794 NX 794 TD

H ughes  
(N. E . )No, 3 81/2 0 250 61/4 250 286 43/4 286 917 NX 917 TD

D en m an  N o . 1 81/2 0 254 6 !/4 254 913 43/4 913 TD

(d) C a s in g  D e ta i l s

S ize :  7 " O . D .
W eight p e r  ft: 20 lbs
T ype: O il w e l l  type J 55
Make: J a p a n e s e

T h e  s e t t in g  depths a re  l i s t e d  in  T a b le  III, the c a s in g  w a s  not 

c e m e n te d ,  a lthough a c e m e n t  p lug w a s  s e t  o v e r  th e  c a s in g  s h o e  on aband­

onm ent o f  ea ch  w e l l .

(e) D r i l l in g  F lu id

A ir  w a s  u sed  as the d r i l l in g  f lu id  in  the top s e c t io n  o f  ea ch  h o le  

and co n tin u ed  as lon g  as p o s s i b l e .  T w o , 600 Cubic fee t  p e r  m in u te  

c o m p r e s s o r s  w e r e  used , c irculation  o ften  being  lo s t  in  the c a v e r n o u s  

N ullarbor L im e s to n e .  A ttem p ts  to r e g a in  c ir c u la t io n  by w a te r  and 

d e te r g e n t  in je c t io n  w e r e  not a lw a y s  c o m p le te ly  s u c c e s s f u l .

T a b le  V b e lo w  l i s t s  the depths to w h ich  a ir  w a s  u sed .
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T A B L E  V

W ell N a m e  and N o. I n te r v a l  a ir  u sed I n te r v a l  m ud u sed

F r o m
I1

To F r o m To

H ughes ( R . S . )  N o . 1 0 607 607 T . D .
H ughes (N. V/. ) N o . 2 0 275 275 T . D .
H ughes (N. E . ) N o . 3 0 250 250 T. D.
D en m an  N o . 1 I o 293 293 T . D .

A n o r m a l  f r e s h  w a te r -b e n to n i te  m ud w a s  u sed  in  ea ch  h o le ,  

q u eb ra ch o , c a u s t ic  sod a  and d is t i l l a t e  b e in g  u sed  to c o n tr o l  r h e o lo g ic a l  

p r o p e r t ie s  w ith in  d e s ir a b le  l i m i t s .

A v e r a g e  p r o p e r t ie s  of the m ud  w ou ld

V is c o s i ty ;
Water L o s s ;  
F i l t e r  Cake:
W eight:

a p p ro x im a te  th e  fo l lo w in g .

45 s e c o n d s  (M arsh)
6. 5 c c .  A . P .  I.
1 /5 2 "
8. 8 lb s  p e r  g a llo n

N C av in g  fo r m a t io n s  w e r e  a lw a y s  a p r o b le m , s a m p le s  tak en  in  the

{/^Cambrian s e c t io n  o ften  con ta in in g  up to 95% ca v in g s  of the o v e r ly in g  

C r e ta c e o u s  c la y s to n e .

G yp su m  and v e r y  w a te r  so lu b le  s h a le s  en co u n te r e d  b e lo w  1388 fee t  

in  D en m a n  N o .  1 W ell r e s u l t e d  in  an u n sa t is fa c to r y  m ud and s p e c ia l ly  

r e f in e d  q u eb rach o  had to be ob ta in ed . It w a s  found n e c e s s a r y  to d is c a r d  

the m ud at in t e r v a l s  and m ix  a f r e s h  batch .

T he la c k  o f  w a te r  s to r a g e  on s i t e  and the 8 h o u rs  n e c e s s a r y  to ca r t  

2, 000 g a l lo n s  of w a te r  fr o m  the w a te r  b o r e ,  o ften  r e s u l t e d  in  the t e m p ­

o r a r y  s u s p e n s io n  of d r i l l in g ,  until the m ud p r o p e r t ie s  cou ld  be im p r o v e d ,

A ty p ic a l  a n a ly s is  o f  m ud b e low  1, 400  fee t  in  D en m an  N o . 1 W ell 

had the fo l lo w in g  p r o p e r t ie s ;  -

V is c o s i ty :  
Water lo s s ;  
F i l t e r  C ake  
Weight: 
p H

O ver  50 (M arsh)  
22 A . P .  I.
5 /3 2 "
9. 0 lb s /g a l lo n  
8 .5

P a r t i a l  l o s s  o f  c ir c u la t io n  o c c u r r e d  in H ughes  (N. E . ) N o . 3 fro m  

284 to 286 f e e t .  C ir c u la t io n  w a s  r e g a in e d  a fter  7 s a c k s  of saw d u st  

and 18 s a c k s  o f  b en ton ite  w e r e  added'to  the m ud.

C ir c u la t io n  w a s  p a r t ia l ly  to c o m p le te ly  lo s t  in  D en m a n  N o . 1 

b etw een  786 and 849 fe e t .  F u ll  r e tu r n s  w e r e  ev en tu a lly  r e g a in e d  a fter  

66 s a c k s  o f  b en to n ite ,  8 s a c k s  of sa w d u st ,  88 g a l lo n s  o f  d i s t i l l a t e  and 

20, 000 g a l lo n s  o f  w a te r  had b een  u se d .
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T h e fo llo w in g  q u a n tit ie s  o f  m ud  m a t e r ia l  w e r e  u sed  in  the  

d r i l l in g  o f  the w e l l s ,

7
•^entonite

( sa c k s)
h

C a u st ic  
Soda (lbs)

Q uebracho
(s a c k s )

D is t i l l a t e
(g a l lo n s )

Saw dust
(sa c k s )

H ughes  ( R .S .  )No. 1 54
H ughes (N .W . )No. 2 32 5 1
H ughes  (N. E . )No. 3 42 124 8 7
D en m an  N o .  1 118 275 47 264 8

(f) W ater Supply

A w a te r  b o r e  w a s  d r i l le d  in  b e tw een  the s i t e s  o f  H u gh es  (N. W. ) 

N o. 2 and H u gh es  (N. E„ ) N o . 3 W e l ls  (p o s it io n  m a r k e d  E n c lo s u r e  1).

F r e s h  wTa ter  w a s  s tr u c k  fr o m  185 to 216 fee t  ( T .D .  ) in  the W ilson  

B luff  L im e s t o n e .  Supply w a s  in  e x c e s s  of 600 g a l lo n s  p e r  h ou r .  

C a sin g ,  pump r o d s ,  pump jack  and en g in e  w e r e  in s t a l le d  and w ith ­

draw n on c o m p le t io n  o f  the p r o j e c t .  A fu ll a n a ly s is  o f  the b o re  w a te r  

i s  appended  (A ppendix 1 ),

(g) B it R e c o r d s

S e e  A p p en d ix  2.

(h) P lu g g in g  B ack

In a l l  four w e l l s  a c e m e n t  p lu g  w a s  p o s it io n e d  so  as to c o v e r  

the c a s in g  s h o e .  D e ta i l s  of in t e r v a l s  p lu g g ed  a re  l i s t e d  in  T a b le  

III.

(i) F i s h in g  O p era tio n s  

H ughes  (R .S .  ) N o . 1

At 607 fee t  the d r i l l  p ip e  s l ip p e d  through the b r e a k  out 

jaw s  w h i le  p u ll in g  ou t.  O pen ended  d r i l l  p ipe  w a s  run  

and c o n n e c te d  onto the f ish  w h ich  w a s  r e c o v e r e d  s u c c e s s f u l l y .

H u eh es  (N. E. ) N o . 3

At 115 fee t  the b ack  h ead  broke on the a ir  h a m m e r ,  leaving  

the b a s e  o f  the h a m m e r  in  the h o le .  T h e  f ish  w a s  r e c o v e r e d  

w ith  a s p e a r  a fter  a n u m b e r  of a t te m p ts .

(j) E a r ly  A bandonm ent o f  W e l l s  

H u gh es  ( N .W .)  N o . 2 W ell

D ue to the e x tr e m e ly  h a rd  n a tu re  o f  ch e r t  n o d u le s  e n c o u n ­

t e r e d  b e lo w  759 fee t  th is  w e l l  w a s  abandoned at 797 fe e t ,  600  

fee t  sh o r t  o f  the p lanned  ta r g e t  depth . T h e  n o d u le s  and
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l e n s e s  o c c u r r e d  w ith in  d o lo m ite  and w e r e  up to 5 in c h e s  

th ick .  N o r m a l  h ard  fo r m a t io n  b its  (e„ g .  W il l ia m s  W4W) 

w e r e  c o m p le te ly  w o rn  out a fter  d r i l l in g  on ly  6 in c h e s  in  th is  

fo r m a t io n .

A to ta l  of 7 h a rd  fo r m a t io n  bits and two d iam on d  c o r e  h ead s  

w e r e  u sed  to  d r i l l  th e  in t e r v a l  751 to 797 f e e t .  At th is  point  

it w a s  r e a l i s e d  that it  w a s  im p r a c t i c a l  to con tin u e ,  and the  

w e l l  w a s  abandoned at 797 f e e t .

H u gh es  (N. E , ) N o , 3 W ell

T h is  w e l l  en co u n tered  e x t r e m e ly  h ard  o o l i t ic  c h e r t s  780  

to  807 fe e t  and 913 to  918 fee t  and w a s  abandoned at th is  la t te r  

depth, for s im i l a r  r e a s o n s  as o u t l in ed  above for H u gh es  (N. W. ) 

N o . 2 W ell .

3 .  L ogg in g  and T e s t in g

(a) D itch  cu tt in g  s a m p le s

D itch  cu tt in g  s a m p le s  w e r e  c o l l e c t e d  at 10 foot in t e r v a l s  th ro u g h ­

out the s e c t io n  o f  each  h o le .  A c o m p le te  se t  o f  cu tt in g s  w a s  d e s ­

p a tch ed  to the South Austral?.an M in es  D ep a r tm en t  for o a la e o n to lo g ic a l  

in v e s t ig a t io n  and a fu rth er  s e t  d e s p a tc h e d  to B ib le  G e o p h y s ic a l  Co.

In c .  o f  H o u sto n  T e x a s  for d e n s ity  d e te r m in a t io n s .

(b) C o r in g

C o r e s  w e r e  cut at a p p r o x im a te ly  400  foot in t e r v a l s ,  ex ce p t  in  

the c a s e  o f  H ughes (N„ W. ) N o , 2 W ell ,  w h e r e  d iam on d  c o r in g  w a s  

the on ly  p r a c t i c a l  m eth o d  o f  p e n e tr a t in g  the e x tr e m e ly  h a rd  ch e r t  

n o d u le s „ en co u n te r e d .  D e ta i l s  a r e  l i s t e d  b e lo w ; -

HUGHES ( R .S . )  NO. 1 W E L L

C o r e  N o . I n te r v a l F o o ta g e
Cut

A m o unt 
R e c o v e r e d

P e r c e n t
Recovery

Bit T im e  
(H rs)

1 5 8 5 -  594 8 5 :2" 65 43/4 R e e d S F 13/4
2 8 5 0 -  859 9 9 ” 8 43/4 R e e d  H F 3
3 1 0 8 0 -1 0 8 9 9 3>1" 34 43/4 R e e d H F 21/2
4 1360-1370 10 3 ! ! ’* 31 43/4 R e e d H F 4 .

HUGHES (N . W. ) NO. 2 W E L L

C o re  N o . I n te r v a l F o o ta g e A m o unt P e r c e n t Bit T im e
C ut R e c o v e r e d Recovery (H rs)

1 4 2 0 -  430 10 2 ,4 ” 23 R e e d  SF 5
2 7 5 1 -  757 6 l ' l " 18 R e e d  H F 61/2
3 7 6 0 - 7 6 1 ’2" 112 " 3" 21 NX Sm it

D iam on d 41/2
4 7 9 4 '6 ,:-?9  Vo1’ 2 ’9 n 2 '6 M 90 NX Sm it

D iam on d 63/4



-  8 * 012

HUGHES (N. E . ) NO. 3 W E L L

C ore  N o . In te rv a l F o o ta g e
Cut

A m ount
Recovered

P e r c e n t
Recovery

Bit T im e
(H rs)

1 5 2 1 -  531 10' 1'6" 15 43/4 R e e d  S F 11/2
2 7 9 1 -  793 2 ! 1'10" 92 43/4 R e e d  H F 31/4
3 9 1 7 -  S17'8" 8" 71/2" 94 NX Sm it  

D iam on d

DENM AN  NO. 1 W E L L

C ore  N o . In te rv a l F o o ta g e
Cut

A m ount
Recovered

...................5
P e r c e n t
Recovery

. . . . .  .

Bit T im e
CHrs)

1 5 0 3 -  513 1 0 ’ 10' 100 43/4 R e e d  S F 3/4
2 9 1 3 -  923 10' 5'8" 57 43/4 R e e d  H F IV 2
3 1 1 8 6 -1 1 5 3 7' 5 ?9" 82 43/4 R e e d  H F 21/2
4 1 5 9 7 -1 6 0 7 10' 9 '1 0 ,J 99 43/4 R e e d  H F 23/4

C o r e s  w e r e  cut with a 10 foot R e e d  K or K ing K -4 3 7  c o r e  b a r r e l  

o r  a 5 foot M in d r i l i  NX c o r e  b a r r e l ,

A to ta l  o f  105 fee t  7 in c h e s  w a s  c o r e d  for  a to ta l r e c o v e r y  o f  53 

fee t  51/2 in c h e s  (51%),

(c) E le c t r i c  and o th er  lo g s

A l l  lo g g in g  w a s  p e r fo r m e d  by the South A u s tr a l ia n  D e p a r tm e n t  of  

M in e s ,  u s in g  a F a i l in g  L o g m a s te r  unit. A l l  lo g s  w e r e  r e c o r d e d  at 

a s c a le  o f  1" equals  20 fe e t .

H ughes (R .S .  ) H ughes IN. W J H ugh.e s.[N.-E. ) D en m an  N o . 1
N o . 1 N o . 2 N o. 3

LOG In te rv a l In te r v a l In te rv a l In te r v a l
F r o m To F  rom To F r o m To F r o m T o

S .P .& P .R . 40'5 ft.
'37 (e 

T . D . 250 ft. SoDT . D . 254 ft.
11*1

T . D ; 262 ft. T .  D. 1*
SN & LN 406 ft. T . D . 252 ft. T . D . 254 ft. T . D . 262 ft. T . D .
6 'L L 251 ft. T .D . 255 ft.- T . D . 260 ft. T . D .
G a m m a  Ray 0 ft. T . D . 2 ft. T . D . 3 ft. T . D .
T emperature 5 ft. 748 ft

S P  = Spontaneous P o t e n t ia l  P . R .  = P o in t  R e s i s t iv i t y
SN = 16" N o r m a l  R e s i s t iv i t y  LN = 64" N o r m a l  R es is t iv ity
6 'L L  = 6 1 L a te r a l  R e s i s t iv i t y

(d) Form ation T e s t in g

T h e  d r i l l in g  p r o g r a m m e  did not p r o v id e  for  the t e s t in g  o f  any 

fo r m a t io n .  H o w e v e r ,  w a te r  s a m p le s  w e r e  o b ta in ed  fr o m  H ughes  ( R .S . )  

N o. 1 W ell  w h i le  a ir  d r i l l in g  w a s  in  p r o g r e s s .  W ater s a m p le s  w e r e  

ob ta in ed  fr o m  500 fee t  and fr o m  the in t e r v a l  256 to 328  f e e t .  T h e  

r e s u l t s  of a n a ly s is  a r e  appended (A ppendix 1), to g e th e r  w ith  the fu ll
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a n a ly s is  o f  the w a te r  fro m  the W ilso n  B luff L im e s to n e  in  the w a te r

b o re  (p o s it io n  m a r k e d  E n c lo s u r e  1).

III. GEOLOGY

1. S u m m a ry  of P r e v io u s  Work

V ery  l i t t l e  g e o p h y s ic a l  o r  s u b - s u r f a c e  g e o lo g ic a l  e x p lo r a t io n  h as  been  

c a r r ie d  out in  the Eucla B a s in .  S u r fa c e  g e o lo g ic a l  in v e s t ig a t io n  i s  

h in d e r e d  by the b lanketting  c o v e r  o f  the flat ly in g  N u lla r b o r  L im e s to n e  of  

L o w er  M io c e n e  a g e .  O u tcrop s  o f  p r e - T e r t i a r y  fo r m a t io n s  a r e  l im ite d  

to the b a s in  m a r g in s .

A p h o to g e o lo g ic a l  eva lu a tion  of the a r e a  w a s  undertaken  by the P h o t o ­

g ra v ity  C om pany I n c . ,  o f  H ouston , T e x a s .  F ie ld  in v e s t ig a t io n s  of  

p h o to g e o lo g ic a l  f e a tu r e s  by G e o s u r v e y s  o f  A u s tr a l ia  P t y .  Ltd. , co u ld  not 

c o n f ir m  m o s t  o f  the in te r p r e te d  l in e a m e n ts  and fold  s t r u c t u r e s .  C uttings  

fr o m  s p a r s e ly  d is tr ib u te d  w a te r  b o r e s  h a v e  p r o v id e d  the m o s t  v a lu a b le  

of the e x i s t in g  g e o lo g ic a l  in fo r m a t io n .  Outback O il C om pany N . L . 's  

Cook N o . 1 W ell ,  d r i l le d  23 m i l e s  s o u th - e a s t  of Cook, w a s  the f i r s t  w e l l  

d r i l le d  in  the l i c e n c e  a rea ,  w ith the ob jec t  of e x a m in in g  the g e o lo g ic a l  

s u c c e s s io n  and ev a lu a t in g  the h y d r o c a r b o n  p o te n t ia l  of the basin.
i

G e o p h y s ic a l  s u r v e y s  in c lu d e  a n u m b e r  of a e r o m a g n e t ic  and r e c o n n ­

a is s a n c e  g r a v i ty  t r a v e r s e s  by the B u rea u  o f M in e r a l  R e s o u r c e s  and a 

r e fr a c t io n  s e i s m i c  su r v e y  by the South A u s tr a l ia n  D ep a r tm en t  o f  M ines  

along the E y r e  H ighw ay in  the so u th er n  p o rt io n  of the b a s in  and fr o m  Cook  

south  to the h ig h w a y .  A r e g io n a l  g ra v ity  s u r v e y  w a s  con d u cted  by G e o ­

s u r v e y s  o f  A u s t r a l ia  P t y .  Ltd. in  the so u th w e s t  p ortion  o f  the l i c e n c e  a r e a .  

R e s u l t s  f r o m  th is  la t t e r  s u r v e y  w e r e  u sed  in  the s e le c t io n  o f  the d r i l l  

s i t e s  in  the s t r a t ig r a p h ic  d r i l l in g  p r o g r a m m e .

2. S u m m a r y  o f  the R e g io n a l  G eo logy

O. E . L . 33, c o n s i s t s  of that p o r t io n  o f  the E u c la  B a s in  w h ich  ex ten d s  

in to  South A u s t r a l ia .  T h e  E u c la  B a s in  i s  a la r g e ,  r e la t iv e ly  sh a l lo w  

and p r e d o m in a n t ly  m a r in e  s e d im e n ta r y  b a s in ,  c o v e r in g  s o m e  70, 000  

sq u a r e  m i l e s  and s tr a d d l in g  the so u th er n  p o rt io n  of the South A u s tr a l ia n  - 

V e s t e r n  A u s tr a l ia n  b o r d e r .  S e d im e n ts  in  the b as in  a r e  p r e d o m in a n t ly  

flat ly in g  o r  gen t ly  undulating and in c lu d e  U pper P r o t e r o z o i c ,  red ,  

c h o c o la te  and g r e e n  s h a le s ,  (? )C a m b r ia n  d o lo m ite s ,  r e d - b e d s ,  e v a p o r i te s  

and s a n d s to n e s ,  P e r m ia n  c la y s t o n e s ,  C r e ta c e o u s  c la y s t o n e s  and san d s  

and T e r t ia r y  l i m e s t o n e s  and sa n d s .
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(a)

(i) A rch a ea n

B a s e m e n t  ro ck s  c o n s i s t  o f  A r c h a e a n  o r  L o w e r  P r o t e r o z o ic  

g r a n it ic  g n e i s s e s  and m e t a - s e d im e n t s  to g e th e r  w ith  in t r u s iv e  

g r a n it ic  r o c k s .  T h ey  ou tcrop  on the e a s t e r n  and w e s t e r n  
m a r g in s  o f  the b a s in .

(i i ) U pper P r o t e r o z o ic

F la t  ly in g  and u n m eta m o r p h o se d  U pper P r o t e r o z o i c  s a n d ­

s to n e s  and s h a le s  h a v e  b een  r e c o g n is e d  in  c u tt in g s  fr o m  m any  

of  the b o r e s .  T h ey  a r e  thought to h a v e  b een  d e p o s i t e d  under  

co n tin en ta l  c o n d it io n s .  S o m e doubt e x i s t s  in  c e r ta in  o f  the  

b o r e s  as to w h e th e r  they b o tto m ed  in U pper F r o t e r o z o ic  o r  
y o u n g e r  sed im ents .

F e ld s p a r  p orp h yry  i n t e r s e c t e d  in  N u ila r b o r  N o . 8 (Y ang-  

oon ab b ie  B ore)  be low  1387 fe e t  cou ld  p o s s ib ly  be of U pper  

F r o t e r o z o i c  a g e .  T h e  p o rp h y ry  h as  b een  c o r r e la t e d  w ith  the  

M oon ab ie  and G aw ler  R ange p o r p h y r ie s  on p e t r o lo g ic a l  grounds..  

T h e  age  and n a tu re  of e m p la c e m e n t  o f  t h e s e  p o r p h y r ie s  i s  not 

known and e s t im a t e s  ra n g e  f r o m  U pper to L o w e r  P r o t e r o z o i c .

(Hi) C am brian  ?̂)

A te n ta t iv e  C a m b r ia n  age  h a s  been  p la c e d  on l im e s t o n e s  

and sa n d s  en co u n tered  fr o m  525 to 915 fee t  (T o ta l  Depth) in  

O utback O il C om pany N . L. >s Cook N o . 1 W ell  (L udbrook  1965).

It i s  p r e d ic te d  that s e d im e n t s  o f  th is  age  r e a c h  c o n s id e r a b le

t h ic k n e s s e s  in troughs  and e m b a y m e n ts  in  the A r c h a e a n  b a s e ­
m en t  s u r fa c e .

( i v )  F e r m i a n

S ed im e n ts  o f  d e f in ite  P e r m ia n  age h a v e  been  id e n t i f ie d  in  

cu tt in g s  fr o m  N u ila r b o r  N o . 8 B o r e .  T h ey  c o n s i s t  o f  255 

fee t  o f  g r e y  c la y s t o n e s ,  in t e r s e c t e d  b e low  1132 fe e t ,  and 

d ir e c t ly  o v e r ly in g  f e ld s p a r  p o rp h y ry  o f  p ro b a b le  P r e c a m b r ia n  

a g e .  An a s s e m b la g e  o f  fo r a m in i fe r a  and m ic r o f lo r a  h ave

been  id e n t i f ie d  by Ludbrook and Harris (1966) and a L o w er  

P e r m ia n  age a s s ig n e d  to th e^ c la y sto n e .  T h ey  s u g g e s t  fr o m  

the c la y e y  n a tu re  o f  the s e c t io n  and the l im ite d  fo r a m in i fe r a l  

a s s e m b la g e  p r e s e n t ,  that d e p o s it io n  h as  o c c u r r e d  in  a

la g o o n a l  en v ir o n m en t  w ith r e s t r i c t e d  a c c e s s  to open  m a r in e  
c o n d i t io n s .
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(v) C r e ta c e o u s

T w o m a in  units a re  r e c o g n is a b le  w ith in  th e  b a s in ,  n a m e ly  

a b a s a l  g r a v e l  and an o v e r ly in g  unit c o n s i s t in g  o f  g r e y  c l a y -  

s to n e s  and s i l t s t o n e s .

T h e  g r a v e l  has been  n a m e d  the L oongana C o n g lo m e r a te  in  

the W estern  A u s tr a l ia n  p ortion  of the b a s in .  It i s  not c e r ta in  

w h e th e r  a ll  b a s a l  C r e ta c e o u s  g r a v e ls  can  be c o r r e la t e d  w ith  

th is  c o n g lo m e r a te .  T h e  g r a v e l  th ick en s  g e n e r a l ly  to th e  north  

and r e a c h e s  a m a x im u m  known th ic k n e s s  of about 200 fe e t .

T h e  u p p erm o st  unit c o n s i s t s  of g r e y  g la u c o n it ic ,  p y r i t ic  

and c a r b o n a c e o u s  c la y s t o n e s  and s i l t s t o n e s  d e p o s it e d  under  

m a r in e  c o n d it io n s .

(vi) T e r t ia r v

T e r t ia r y  s e d im e n t s  o c c u r r in g  w ith in  the E u c la  B a s in  in c lud e:

(a ) F i d i n ga Sands and C la v s  (E o cen e)

T h e s e  c o n s i s t  of a s e q u e n c e  of p y r it ic  sa n d s  and 

c a r b o n a c e o u s  and g la u c o n it ic  s i l t s t o n e s  and c l a y s .  T h ey  

ou tcrop  to the e a s t  n e a r  F id in g a ,  w h e r e  they d ir e c t ly  o v e r l i e  

b a s e m e n t  m e t a m o r p h ic s . A sa lty  sw am p  en v ir o n m en t  i s  

p o s tu la te d  for  th e ir  d e p o s it io n .

(b) W ils o n Bluff L im e s to n e  (M iddle  to U pper E o c e n e )

T h e  W ilson  Bluff L im e s to n e  o u tcro p s  a long  the c o a s t

at the b a s e  of the c o a s t a l  c l i f f s ,  and i s  e n c o u n te r e d  in m o s t  

of the b o r e s .  It i s  a m a r in e  p o ro u s  chalky  b r y o z o a l  c a l -  

c a r e n i t e ,  c r e a m  to y e l lo w  in  c o lo u r .

(c) N u lla r b o r  L im e s t o n e (L o w er  M io cen e)

F la t  ly ing , k u n k a r ise d  N u lla r b o r  L im e s to n e  o u tcro p s  

o v e r  a ll  of the N u lla r b o r  F la in ,  and fo r m s  the p r e c ip i to u s  

c l i f f s  a long  the c o a s t  l in e .  It i s  v e r y  u n iform  in  c h a r a c te r  

and c o n s i s t s  o f  a g r e y  and c r e a m  h ard , d e n s e  c r y s t a l l in e  

l im e s to n e ,  f o s s i l i f e r o u s  and of m a r in e  o r ig in .  S in k h oles  

and c a v e s  h a v e  been  d e v e lo p e d  w ith in  th is  l im e s t o n e  in  

m any lo c a l i t i e s .

(v ii)  F l e i s t o c e n e

Sand dunes and c a lc a r e o u s  sa n d s to n e s  o f  F l e i s t o c e n e  age  

o v e r ly  the T e r t ia r y  L im e s to n e s  a long  the so u th er n  c o a s t l in e ,  

along the e a s t e r n  and n o r th e r n  fr in g e s  of the b a s in  and a ls o  as  

a thin v e n e e r  o v e r  e x te n s iv e  a r e a s  of the b a s in  in  W e s te r n
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A u s tr a l ia ,

(b) S tru c tu re

S tr u c tu r a l ly ,  v e r y  l i t t l e  i s  known about the E u c la  B a s in .

T h e  N u lla r b o r  L im e s to n e  h a s  a v e r y  g e n t le  r e g io n a l  dip to the  

south , and few  p o s i t iv e  d ips h a v e  been  ob ta in ed . It i s  thought that 

g e n t le  n o r th -w e s t  tren d in g  l in e a m e n ts  r e v e a le d  on a e r ia l  ph otograp hs  

m a y  be r e la t e d  to s t r u c tu r a l  d e v e lo p m e n ts  in  depth . H o w e v e r ,  f ie ld  

study o f  t h e s e  l in e a m e n ts  and o th e r  p o s tu la te d  fo ld  s t r u c t u r e s  h as  

only r e v e a le d  o c c a s io n a l  c o r r e la t io n  w ith  top ograp h ic  f e a t u r e s .

G rav ity  and r e fr a c t io n  s e i s m i c  e v id e n c e ,  p o in ts  to the e x i s t e n c e  

of  an e a s t  fa c in g  b a s e m e n t  e s c a r p m e n t  o r  m o n o c l in e  tren d in g  g e n ­

e r a l ly  n o r th -n o r th w e s t  fr o m  the v ic in i ty  o f  K oonalda  H o m e s te a d ,  to 

ju st  w e s t  o f  H ughes R a ilw ay  S id ing . T w o  m a jo r  gravity tro u g h s  a re  

d e lin e a te d ,  one  tren d s  n o r th e a s t  f r o m  N u lla r b o r  N u m b er  8 B o r e ,  and 

i s  i n t e r s e c t e d  by another  m in im a  tr e n d in g  g e n e r a l ly  w e s t - s o u t h w e s t  

through D en m a n  R a ilw a y  S id ing . It i s  thought that t h e s e  trou gh s  

con ta in  at l e a s t  4. 000 feet  of s e d im e n t  at th e ir  m a x im u m  d e v e lo p m e n t .

3. S tra t ig r a p h ic  T ab les

A g e s  a s s ig n e d  to l i th o lo g ic  units in  the ta b le s  below  a r e  ten ta t iv e  

on ly . L im it s  o f  th ic k n e s s  o f  the units h a v e  been  c o r r e c t e d  to d r i l l in g  

r a te  and e l e c t r i c  lo g s .

HUGHES ( R .S . )  NO. 1 W E LT.

In te rv a l T h ic k n e s s L ith o logy T e n ta t iv e  F orm ation ,
A ge

0 - 4 4 S u rfa ce  s o i l R e c e n t

4 - 159? 155 Y e llo w , c r y s t a l l in e  l im e s to n e N u l la r b o r  L im e s to n e  
L o w e r  M io c e n e

? 159 - 3 28 169 C r e a m , ch a lk y ,  b r y o z o a l  
l im e s to n e

'Wilson B luff  
L im e s to n e  
M . -U .  E o c e n e

328 - 367 39 B row n, m e d iu m  to c o a r s e  
s and

H am pton  C o n g lo m ­
e r a te ?  E o c e n e

367 - 620 253 G rey  so ft  c la y s  and c la y s to n e s C r e ta c e o u s  N
620 - 726 106 F in e  to m e d iu m  g ra n u le  g r a v e l C r e ta c e o u s
726 - 812 86 In terb ed ded  s i l t y  c la y s  and 

c la y s t o n e s
C r e ta c e o u s ?
P e r m ia n ?

812 - 853 41 White f in e  sa n d s to n e ? C a m b r ia n
853 - 1370 517 R ed  b ed s ,  d o lo m ite s ,  limestones (? (C am brian
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HUGHES ( N .W .)  NO. 2 WELT,

In te rv a l T h ic k n e s s L ith o logy T e n ta t iv e  Form ation^  
A ge

0 -  70? 70 Y e llo w  h a rd  l im e s to n e N u l la r b o r  L im e s to n e  
L o w e r  M io c e n e

? 70 -  208 138 C r e a m  h a rd  to chalky  
b r y o z o a l  l im e s to n e

W ilso n  B luff  
L im e s to n e  
M . -U .  E o c e n e

208 -  240 32 B row n, m e d iu m  to c o a r s e  
sand

H am pton  C o n g lo m ­
e r a te ?  E o c e n e

240 - 558 318 G rey  s i l t y  c la y s  and c l a y -  
s to n e s C r e ta c e o u s

558 - 708 150 F in e  to m e d iu m  g ra n u le  g r a v e l C r e ta c e o u s  -*
708 - 748 40 White so ft  c l a y - s a n d C ret  a c e o u s  ? 

P e r m ia n ?
748 -  797 49 G rey  c h e r ty  d o lo m ite L o w e r  C a m b r ia n  0 )

HUGHES ( N . E . )  NO. 3 WEIiT.

I n te r v a l T h ic k n e s s L ith o lo g y T e n ta t iv e  F o r m a t io n ,  
A g e

0 - 157? 157 Y e l lo w  h a rd  l im e s to n e N u l la r b o r  L im e s to n e  
L o w er  M io c e n e

? 157 -  178 21 Y e llo w  cha lky  l im e s to n e W ilso n  B luff  
L im e s to n e  
M . -U .  E o c e n e

178 - 251 73 F in e  to m e d iu m  brow n sand H am pton  C o n g lo m ­
e r a te ?  E o c e n e

251 -  448 197 G rey  c la y s  and c la y s to n e s C r e ta c e o u s
448 -  513 65 F in e  to m e d iu m  g ra n u le  g ra v e l ' C r e ta c e o u s
513 -  535 22 G rey  s i l t y  c la y s t o n e s  and 

s i l t s t o n e s
C r e ta c e o u s ?  ! 
P e r m ia n ?  '

535 - 570 35 F in e  q u a r tz  sa n d  and s i l t P e r m ia n ?  j
570 -  918 348 R e d -b e d s ,  d o lo m it e s ,  s a n d ­

s to n e s

j

(? )C a m b r ia n  1

D E N M A N  NO. 1 WELT,

-- - ... . ___ . . J

I n te r v a l T h ic k n e s s L ith o lo g y
/

T e n ta t iv e  F o r m a tio n ,  i
A g e  j

0 - 80? 80 C r earn h ard  l im e s to n e N u l la r b o r  L im e s to n e  
L o w e r  M io c e n e

? 80 -  205 125 Y e l lo w  ch a lk y  b r y o z o a l  l i m e ­
s to n e

W ilso n  B luff  
L im e s t o n e  ; 
M. -U .  E o c e n e

205 - 226 21 B row n  f ine  to m e d iu m  sand i
H am pton  C o n g lo m -  j 
e r a t e ?  E o c e n e  :
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D enm an  N o . 1 W ell (continued)

In te rv a l T h ic k n e s s L ith o logy T e n ta t iv e  F o rm a tio n ,  
A ge

226 - 250 24 In terb ed ded  khaki s i l t s  tone  
and c la y  s ton e ? C r e ta c e o u s

250 -  592 342 G rey  silty- c la y s  and c la y s to n e s C r e ta c e o u s
592 - 628 136 M ed ium  to c o a r s e  gran u le  

g r a v e l C r e ta c e o u s
628 - 784 156 White c la y s a n d  and sandy c la y s C retaceous ? 

P e r m ia n ?
784 -  957 173 White and g r e e n  f in e  sa n d sto n e ? C a m b r ia n
957 - 1800 843 R e d -b e d s ,  e v a p o r i te s ,  sa n d s ,  

d o lo m ite s (? )C am b r ian

4 .  S t r a t i g r a p h y

M ic r o p a la e o n to lo g ic a l  ex a m in a t io n  o f  s a m p le s  fr o m  a ll  the w e l l s  i s  

s t i l l  in  p r o g r e s s  by the South A u s tr a l ia n  D ep a r tm en t  o f  M in e s .  No in f o r m ­

ation w i l l  be r e l e a s e d  until the rep o r t  i s  p u b l ish ed  s o m e  t im e  in O c to b er ,  
1966.

(a) L o w e r M io c e n e  N u lla r b o r  L im e s t o n e

T h e  N u lla r b o r  L im e s to n e  i s  ty p ic a l ly  a c r e a m ,  w h ite ,  y e l lo w  

o c c a s io n a l ly  red , hard , d e n s e ,  c r y s t a l l in e  l im e s t o n e .  F o r a m in i f e r a  

and b iv a lv e  m o l l u s c s  a re  c o m m o n .

(k) M idd le  to U pper E o c e n e  W ilso n  Bluff L im e s to n e

T h is  l im e s to n e  v a r i e s  fr o m  so ft  and chalky  to r e a s o n a b ly  hard  

and a r e n a c e o u s .  It i s  u su a lly  w h ite ,  c r e a m ,  o r  y e l lo w ,  b r y o z o a l  

and g la u c o n it ic  and i s  m o r e  a b r y o z o a l  c a lc a r e n ite , .  than a l im e s t o n e .

T h e  N u lla r b o r  and W ilson  B lu ff  l im e s to n e s  c o l l e c t i v e ly  fo r m  
the E u c la  G roup.

M a x im u m  T h ic k n e s s :  324  fe e t ,  H ughes  (R. S. ) N o . 1

M in im u m  T h ic k n e s s :  178 fe e t ,  H ughes (N. W. ) N o. 2

(c ) E o c e n e ?  H am pton C o n g lo m e r a te ?

I m m e d ia te ly  u n der ly in g  the W ilson B luff  L im e s t o n e ,  o c c u r s  a 

brow n q u a r tz  sand.. L ith o lo g ic a l ly  it i s  a sand, light brow n, m e d iu m  

to c o a r s e  g ra in e d ,  c o n s i s t in g  o f  fa ir ly  w e l l  s o r t e d  su broun d ed  to 

su b an gu lar ,  p o l i s h e d  c le a r  and m ilk y  q u a rtz  g r a in s .  T h e  q u artz  

c o m m o n ly  co n ta in s  ra g g ed  or  zon ed  in c lu s io n s  and h as  b een  d e r iv e d  

fr o m  a m e ta m o r p h ic  s o u r c e  a r e a .  T h e  sand  i s  t e n ta t iv e ly  c o r r e la t e d

w ith  10 fe e t  o f  gr itty  sand  o ccu p y in g  a s im i l a r  p o s it io n  in  Y angoonabb ie  
B o r e .
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M a x im u m  th ic k n e ss :  73 fe e t ,  H ughes (N. E . ) N o .  3

M in im u m  th ic k n e s s :  21 fe e t ,  D en m an  N o . 1

(d) C r e ta c e o u s  S ilty  C lavs  and C la v s to n e s

B en eath  the T e r t ia r y ,  g r e y  s i l t y  c la y s  and c la y s t o n e s  are  

e n c o u n te r e d .  S om e of th is  s e q u e n c e  m ay  b e lon g  to the T e r t ia r y ,  

e s p e c ia l ly  in  D en m an  N o. 1 W ell, w h e r e  24 fee t  of th in ly  in terb ed d ed  

khaki s i l t s t o n e  and g r e y  c la y s to n e  im m e d ia te ly  u n d e r l ie s  the ? H am pton  

C o n g lo m e r a te .

T h e  top of the unit c o n s i s t s  o f  a so ft ,  g r e y ,  'very  s i l t y ,  g la u ­

co n it ic  c la y ,  w ith  w h ite  k a o lin it ic  s p e c k s ,  c a r b o n a c e o u s  and o c c a s i o n a ­

l l y  l ig n i t ic  m a t e r ia l ,  and f in e ly  d iv id ed  m ic a .  A m a x im u m  o f  about 

60 fee t  o f  c la y  i s  p e n e tr a te d  b e fo r e  in te r b e d s  of c la y s to n e  o c c u r .

T h e  c la y s t o n e  g rad u a lly  p r e d o m in a te s  o v e r  the c la y  w ith  depth .  

L ith o lo g ic a l ly  it is c la y s to n e ,  g r e y ,  so ft ,  f ir m ,  b r it t le ,  f i s s i l e ,  p r e ­

d om in an tly  f in e ly  s i l t y ,  o c c a s io n a l ly  e x t r e m e ly  s i l t y ,  g ra d in g  to a 

s i l t s t o n e  w ith  abundant g r e e n  so ft  g la u co n ite  p e l l e t s ,  c a r b o n a c e o u s  

s p e c k s ,  p y r i t e  f in e ly  d iv id ed  or  as c r y s t a l l in e  a g g r e g a te s ,  c l e a r  s u b -  

angu lar  q u a r tz  g ra in s  and c o m m o n  m u s c o v i t e  and b io t ite  m ic a  f la k e s .

T h e  p r e s e n c e  o f  g la u co n ite  in  a s s o c ia t io n  w ith  b io t ite  m ic a  and 

p y r i te ,  in d ic a te s  a sh a l lo w  w a te r  open  m a r in e  en v ir o n m en t  fo r  the  

d e p o s it io n  of the c la y s to n e s  and s i l t s t o n e s .  D e p o s i t io n  i s  b e l ie v e d  

to h ave  o c c u r r e d  s lo w ly  under s l ig h t ly  red u c in g  co n d it io n s  at a depth  

of about 100 fa th o m s.

M a x im u m  th ic k n e ss ;  366 fe e t ,  D en m an  N o . 1

M in im u m  th ic k n e ss ;  197 fe e t .  H ughes  (N. E . ) N o . 3

(e) L o w e r ?  C r e ta c e o u s  G ranu le  G r a v e l

B a s a l  C reta ceo u s  g r a v e l s  w e r e  p e n e tr a te d  in each  w e l l .  In the  

W estern  A u s tr a l ia n  p o rt io n  o f  the b a s in ,  the n a m e  L oongana  C o n g lo m ­

er a te  h a s  b een  app lied  to s im i l a r ly  s i tu a ted  g r a v e l s .  H o w e v e r ,  the 

d ef in it io n  i s  r a th e r  vague and no attem pt at c o r r e la t io n  h a s  b een  m a d e .

T h e  g r a n u le 'g r a v e l  i s  f ine  to m e d iu m  g r a in e d  and c o n s i s t s  of  

m o d e r a te ly  w e l l  so r te d ,  c l e a r  and m ilk y ,  su b an gu lar  to  subrounded  

q u a rtz  g r a in s  co n ta in in g  c o m m o n  in c lu s io n s ,  w ith m in o r  g rey  

an h ydr ite ,  f e ld s p a r ,  q u a r tz i te  and o th er  l i th ic  g r a in s .  A 

m e ta s e d im e n t  s o u r c e  a r e a  i s  p r e d ic te d  for  the g r a v e l .

The e l e c t r i c  lo g s  show  d e f in ite  e v id e n c e  o f  s h a le y  s t r e a k s  

w ith in  the g r a v e l s .  T h e s e  c o n s i s t  o f  c la y s to n e s  of the s a m e
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l i th o lo g y  as in the unit above . D ue to the ca v in g  n a tu re  of the c l a y -  

s to n e s  in the u p p erm o st  C r e ta c e o u s  unit r e p r e s e n te d ,  the p r e s e n c e  

of the c la y s t o n e  in te r b e d s  w ith in  the g r a v e l  cannot be d e te r m in e d  

fr o m  the cu tt in g  s a m p le s  a lo n e .

M a x im u m  th ic k n e ss :  150 fe e t ,  H ughes ( N .V / . )  N o . 2

M in im u m  th ic k n e ss :  36 fe e t ,  D en m an  N o . 1

(f) ? P e r m ia n  Sandy c la y s  and c la y e y  sands

In a l l  four w e l l s  a zo n e  o f  p o o r  cu tt in g  re tu r n s  o c c u r r e d  beneath  

the C r e ta c e o u s  g r a v e l s .  S a m p le s  f r o m  th is  in t e r v a l  co n ta in ed  up to 

90% c a v in g s .  H o w e v e r ,  the S . P .  c u r v e  a s s u m e s  a ty p ic a l  sh ap e  in  

each  c a s e .  In H ughes (R .S .  ) N o. 1 W ell  the l i th o lo g y  i s  in te r b e d d e d  

w hite  so ft  v e r y  sandy c la y ,  and g r e y - g r e e n  to g r e e n - g r e y  f ir m ,  

s i l t y ,  m ic a c e o u s  c la y s to n e ,  86 fee t  th ick  in  a l l .  In H u gh es  ( N .W .)

N o. 2 WeJ.1 it i s  40 fee t  of w h ite  so f t ,  f r ia b le  c la y sa n d  w ith  w h ite  c la y  

in t e r b e d s .  T w en ty  two fee t  of g r e y ,  m ic a c e o u s  and c a r b o n a c e o u s  

c la y  s to n e s  and s i l t s t o n e s ,  u n der la in  by 35 fee t  of w e l l  s o r t e d  v e r y  f ine  

q u a rtz  sa n d s  w a s  in t e r s e c t e d  o v e r  the s im i l a r  in t e r v a l  o f  H ughes  

(N. E . ) N o . 3 W ell .  In D en m an  N o . 1 Well the eq u iva len t  in t e r v a l  

w a s 156 fee t  th ick  and c o n s i s t e d  of w h ite ,  soft c la y sa n d  g ra d in g  d ow n ­

w a rd s  in to  sandy  c la y ,  p y r it ic  in  p a r t .

A s s u m in g  that the C r e ta c e o u s  g r a v e l s  are  b a s a l ,  th is  in t e r v a l  

i s  p o s s ib ly  eq u iva len t  to 255 fee t  of so ft  g r e y  c la y s t o n e s  of P e r m ia n  

age e n c o u n te r e d  beneath  1132 fee t  in Y angoonabb ie  B o r e .

(g) ? C a m b r ia n  F in e  Q u a rtz  S andstone

In H ughes  (R .S .  ) N o . 1 and D en m an  N o. 1 W e l l s ,  sa n d s to n e  

o v e r l i e s  the d o lo m it e - r e d - b e d - e v a p o r i t e  a s s o c ia t io n .  T h e  s a n d ­

s to n e  i s  w h ite ,  g r e e n  or  pink, m o d e r a te ly  h ard , fr ia b le ,  of low  

p o r o s i ty ,  f ine  g ra in e d ,  w e l l  s o r te d ,  and c o n s i s t s  o f  su broun d ed  

l igh tly  f r o s t e d  c l e a r  q u a rtz  g r a in s ,  w ith  v e r y  m in o r  d ark  l i th ic  

g r a in s ,  g la u c o n ite ,  r a r e  m u s c o v i t e  m ic a  and s m a l l  c r y s t a l s  of  

p y r ite  in  an a r g i l la c e o u s ,  s o m e t im e s  s i l i c e o u s  and r a r e ly  p y r it ic  

c e m e n t .  T h e  sa n d s to n e  i s  c r o s s - b e d d e d  in p a r t .

In H ughes  (R .S ,  ) N o . 1 the s a n d s to n e  i s  41 fee t  th ick  and in  

D en m an  N o . 1, 173 fee t  th ick . A 5 foot th ick  in te r b e d  of so ft ,  

s i l t y ,  r e d -b r o w n  c la y s to n e  o c c u r s  w ith in  the sa n d s to n e  at D en m a n .

F o r  th is  r e a s o n ,  and the fact  that the s a n d s to n e  o v e r l i e s  C a m b r ia n  (?) 

r e d -b r o w n  and g r e e n  s h a le s  and s i l t s t o n e s  in both c a s e s ,  the s a n d ­

s to n e  i s  thought to be c o n fo r m a b le  w ith  the underlying^'^am brian r e d -  

bed a s s o c ia t io n .
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(h) ( ? )C am brian  R e d -b e d s ,  e v a p o r i te s .  d o lo m ite s

(i) H ughes  ( R .S . )  N o, 1 W ell

G reen , r e d -b r o w n ,  and p u rp le  m o tt le d  s h a le s ,  d o lo m it ic  

in  p a r t ,  with in te r b e d d e d  buff h ard  d o lo m ite s  and g r e e n  m i c a ­

c e o u s  d o lo m it ic  s i l t s t o n e s  o c c u r  below  853 fee t  and con tin u e  to 

to ta l  depth . T h in  in te r b e d s  and l e n s e s  o f  g y p su m  o c c u r  

s p o r a d ic a l ly .  In te rb ed s  o f  s i l i c i f i e d  o o l i t ic  c a l c a r e n i t e  and 

brow n, h ard  a r g i l la c e o u s  l im e s to n e  o c c u r  fr o m  1210 to 1224  

f e e t .

(ii)  H ughes (N .'W .) N o. 2 Wel l

L ight g r e y ,  hard , d e n s e ,  v u g u la r  d o lo m ite  w a s  in t e r s e c t e d  

fr o m  748 fee t  to 797 fee t  ( T . D .  ) T h in  in te r b e d s  and la m in a e  of  

w h ite  anhydrite  o c c u r  at the top of the d o lo m ite ,  w h i le  n u m erous;'  

e x t r e m e ly  hard , g r e y ,  c h e r t  n o d u le s  o c c u r  below  759 f e e t .  T h e  

n o d u les  are  i r r e g u la r ly  sh ap ed  and d isp la y  faint r e l i c t s  of the  

o r ig in a l  bedding and d e tr i ta l  n a tu re  of the replaced d o lo m ite .

( i i i)  H ughes  (N. E . ) N o , 3 W ell
(?)

348 fee t  of s e d im e n ts  of ten ta t iv e  C am b r ian  age  w e r e

en co u n te r e d  in th is  w e l l  and w e r e  not b o ttom ed . B e lo w  570

fee t  o c c u r s  12 fee t  of so ft ,  w h ite  and red  f in e  g r a in e d  c la y e y
(?)

sa n d s to n e ,  reg a r d e d  as the u p p erm o st  C am b r ian  unit p r e s e n t .  

R e d -b r o w n , p u rp le ,  g r e e n  and c r e a m  s i l t y  s h a le s ,  d o lo m it ic  in  

p a rt ,  u n d e r lie  the sa n d s to n e .  Buff, brow n, p u rp le  and g r e y  

h a rd  d e n s e  a r g i l la c e o u s  d o lo m ite  i s  in te r b e d d e d  w ith , and 

g r a d e s  into the s h a le .  N o d u le s  of v e r y  h ard  ch e r t  w e r e  e n ­

c o u n te r e d  o v e r  the in t e r v a l s  780 to 804 fee t  and 900 to 918 fe e t .  

T h e  ch e r t  n o d u le s  in the f o r m e r  in t e r v a l  co n ta in ed  abundant 

c l e a r ly  d e f in ed  o o l i t e s .  D o lo m ite s  o c c u r r in g  in  a s s o c ia t io n  

w ith  the n o d u les  w e r e  a ls o  v e r y  o o l i t ic  and c o n ta in ed  la r g e  

c r y s t a l  l in ed  vugs o v e r  2 in c h e s  in d ia m e te r .

B en eath  800 fee t  brown and g r e e n  f ine  g r a in e d  m ic a c e o u s  

and ? g la u c o n it ic  sa n d s to n e  in te r b e d s  a re  c o m m o n .

(iv) D en m an  N o. 1 Well

A to ta l  of 843 fee t  o f  s e d im e n t s  of ten ta t iv e  C a m b r i a n  age  

w e r e  in t e r s e c t e d  in  th is  w e l l  f r o m  957 fee t  to T . D .  at 1800

f e 6 t ’ (?)thS o v e r iy in g  s a n d s to n es  a re  in c lu d ed  a to ta l  of 1016  
fe e t  of C a m b r ia n  i s  p r e s e n t .
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F r o m  957 to 1241 fee t  the l i th o lo g y  w a s  in te r b e d d e d  r e d -  

brow n, g r e e n - g r e y  and p u rp le  d o lo m it ic  s h a le s ,  f ine  sa n d s to n e s  

and s i l t s t o n e s . O c c a s io n a l  so ft  g r e e n  p e l l e t s  o f  g la u co n ite  

w ith in  the sa n d sto n e  in d ic a te  the p r e s e n c e  o f  o r g a n ic  m a t te r  at 

the o r ig in a l  en v ir o n m en t  o f  d e p o s it io n ,

B e lo w  1241 fee t  o c c u r r e d  59 fee t  of light brow n, w e l l  s o r te d ,  

m e d iu m  g ra in e d  q u artz  sand, in terb ed d ed  at the b a s e  w ith  soft  

r e d -b r o w n  sa n d s to n e s  and c la y s t o n e s .

U n d er ly in g  the san d  o c c u r r e d  12 £. cf in terb ed d ed ,  r e d -b r o w n ,  

m ic a c e o u s  and d o lo m it ic  s h a le s  and s i l t s t o n e s .  At 1312 fee t  

the w e l l  p a s s e d  into  buff and pink h a rd  a r g i l la c e o u s  d o lo m ite ,  

in te r b e d d e d  w ith  ar.d g ra d in g  in to  r e d -b r o w n  and g r e e n  s i l t y  

s h a le s . .  T h e s e  con tin u ed  to 1388 fe e t ,  w h e r e  a s e q u e n c e  o f  r e d -  

bed  s h a le s ,  g y p su m  and d o lo m ite s  w ith  m in o r  san dy  in te r b e d s  

cord nu ed  to the to ta l  depth o f  the w e l l ,

(i) (? )C a m b r ia n  -  G e n e r a l

T h e  p r e s e n c e  o f  g y p su m  w ith  thin b ed s  o f  d e n s e  vuggy  d o lo m ite  

in  the r e d - b e d  a s s o c ia t io n ,  p o in ts  to an u n stab le  s h e l f  en v ir o n m en t  

o f  d e p o s i t io n .  R e c u r r e n t  in v a s io n s  o f  the s e a  onto an en v ir o n m en t  

under dom inant e v a p o r i i iv e  co n d it io n s  i s  e n v is a g e d ,  O o l i t e s ,  as  

o c c u r r in g  in  H ughes (R„ S. ) N o, 1 and H ughes (N. E . ) N o . 3 W e l ls ,  

a r e  c o m m o n ly  a s s o c ia t e d  w ith  the s h a llo w  w a te r ,  s u p e r - s a l i n e  and  

c u rre n t  a g ita ted  con d it ion s  usua l for  e v a p o r i te  d e p o s it io n .  T h e  

o c c a s io n a l  p e l l e t s  o f  g la u co n ite  found in  the thin sa n d s to n e  in te r b e d s ,  

a ls o  d e m o n s tr a te s  a sh a l lo w  w a te r  m a r in e  e n v ir o n m en t  o f  d e p o s it io n .

T h e  w h ite  and g r e e n ,  p a r t ly  cur  ren t-b ed d ed  sa n d s to n e  w hich  

o v e r l i e s  the r e d -b e d  a s s o c ia t io n  in  the two m o s t  s o u th e r ly  w e l l s ,  

a t te s t s  to a change to m o r e  s ta b le  s h e l f  c o n d it io n s .  R ew o r k in g  of  

s o m e  o f  the r e d -b e d s  p o s s ib ly  took  p la c e ,  as e v id e n c e d  by an'inTer^J  

Q bed  o f  r e d - b r own c la y s to n e ,  jw ith in  the s a n d s to n e  in D en m a n  N o . 1,

5 , S tru c tu re

T h e  on ly  p r e v io u s  in fo r m a t io n  a v a i la b le  on s tr u c tu r e  w ith in  the  

s tr a t ig r a p h ic  d r i l l in g  p r o je c t  a r e a ,  w a s  p r o v id e d  by the r e c o n n a i s s a n c e  

a e r o m a g n e t ic  and g ra v ity  s u r v e y s ,  A e r o m a g n e to m e te r  r e s u l t s  

in d ic a te d  a th ick en in g  o f  the s e d im e n ta r y  s e c t io n  tow ard s  the n o r th ern  

c e n tr a l  p o r t io n  of the p e r m it  a r e a .  T h e  in te r p r e ta t iv e  B o u g u er  A n om aly  

Map s u g g e s t e d  an e a s t  fa c in g  b a s e m e n t  e s c a r p m e n t  o r  m o n o c l in e  just  

w e s t  o f  H ughes  and a b a se m e n t  tro u g h  at D en m an , tren d in g  w e s t - n o r t h -  

w e s t .  H u gh es  (R, S. ) N o, 1 and H ughes  (N. W. ) N o . 2 W ells  w e r e  s i t e d
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at the b a s e  o f  the b a s e m e n t  e s c a r p m e n t ,  H ughes (N„ E . ) N o . 3 and 

D en m an  N o , 1 W e l ls  w e r e  d r i l le d  in  the c e n tr e  of the g ra v ity  trou gh .

It can  be s e e n  fr o m  the w e l l s  that the T e r t ia r y ,  C r e ta c e o u s  and 

? P e r m ia n  th ick en  g e n e r a l ly  to the south  and s o u th - e a s t .

A s s u m in g  that the ? C a m b r ia n  s a n d s to n e  - r e d -b e d  co n ta ct  i s  c o n ­

fo r m a b le ,  then  t h e ^ a m b r i a n  i s  109 fee t  lo w e r  s tr a t ig r a p h ic  a lly  at D en m an  

N o. 1, c o m p a r e d  to H ughes  ( R . S ,  ) N o . 1. T h is  i s  in  a g r e e m e n t  w ith  the  

g r a v ity  p ic tu r e .

T h e  m o s t  c o m p le te  (? )C a m b r ia n  s e c t io n  w a s  in t e r s e c t e d  at the  D e n ­

m an  w e l l .  It ap p ea rs  that e r o s io n  h a s  r e m o v e d  v a r y in g  am ou n ts  o f  the  

(?)C am bria .. in th e  o th er  th r e e  w e l l s .  Of 174 fee t  of C a m b r ia n  sa n d s to n e  

p r e s e n t  at D en m a n , only  41 fee t  r e m a in s  at H ughes N o . 1 and none w h a t ­

e v e r  in the o th e r  two w e l l s .

P o s s i b l e  c o r r e la t io n s  w ith in  th e  (? )C a m b r ia n  s e d im e n t s ,  s u g g e s t  that 

t h e s e  a re  d ipping gen tly  s o u th - e a s t  w ith in  th e  p r o je c t  a r e a .  D ip s  in the  

(? )C a m b r ia n  as in d ic a te d  fr o m  c o r e s  a r e  low .

6. R e le v a n c e  to o c c u r r e n c e  o f  p e t r o le u m

Show s in the w e l l s  in c lu d ed  t r a c e s  of b itu m in ou s  m a t e r ia l  and o i l  

s ta in e d  c u t t in g s .  D e ta i l s  of sh o w s  a r e  l i s t e d  bebw .

(a ) H u gh es  (N. W. ) N o . 2 W ell

A few  s m a l l  fr a g m e n ts  of b itu m in o u s  m a t e r ia l  w e r e  o b s e r v e d  in

the cu tt in g  s a m p le s  640 to  650 fe e t  and 690 to 700 f e e t .  T h e  b itum en
\

gave  a b r igh t y e l lo w  cut in 1. 1. 1 tr ic h lo r o e th a n e  under u ltra  v io le t

l igh t .

(b) D en m a n  N o. 1 W ell

In te r v a l N ature  of M a te r ia l N a tu r e  of cut in  
1. 1. 1 t r i c h l o r o e - .  

thane

798 - 799 B la ck  soft  b itu m in ou s  m a t e r ia l  of  
u n certa in  o r ig in  n o ted  in  the p i t s .  
T h is  i s  a zo n e  o f  lo s t  c ir c u la t io n .

S trong

1Z40 - 1250 O il s ta in e d  q u a rtz  g r a in s . M ed ium

1250 - 1260 1 I tl

1260 -  1270 t 1 II

1280 - 1290 II II

1300 - 1310 S m a ll  f r a g m e n ts  of b lack , soft  
b itu m in ou s  m a t e r ia l S tron g

1310 - 1320 i r 1 I

1400 - 1410 i) M
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Int e r v a l N atu re  of M a te r ia l N a tu r e  o f  cut in  
1. 1. 1 t r i c h l o r o e ­

thane

1420 - 1430 S m a ll  fr a g m e n ts  o f  b lack , soft  
b itu m in ou s  m a t e r ia l S tro n g

1430 - 1440 1 t 11

1480 - 1490 A few  o i l  s ta in e d  cu tt in g s  of sh a le  
and g y p su m W eak

1510 - 1520 t 1 11

1520 - 1530 H n

1530 - 1540 i i ii

1540 - 1550 A few  o i l  s ta in e d  cu tt in g s  o f  s h a le  and  
gyps um it

1550 -  1560 I ! it

1560 -  1570 T r a c e  of b lack  b itu m in ou s  m a t e r ia l S trong

1630 - 1640 t ! II

1670 - 1680 It 11

1680 - 1690 n 11

1690 - 1700 F r a g m e n ts  of b itu m in ou s  m a t e r ia l  up 
to  1" X 3/4" x  1 /1 0 " n

1700 - 1710 t 1 it

1710 - 1720 T r a c e  of b lack  b itu m in ou s  m a t e r ia l 11

1720 - 1730 t t ii

1760 - 1770 A few  o i l  s ta in e d  cu tt in g s  of s h a le W  eak
1780 - 1790 A few  o i l  s ta in e d  cu tt in g s  o f  s h a le  and  

sa n d sto n e 1 1

1790 -  1800 11 II

N ote  : 1. 1, 1 t r ic h lo r o e th a n e  w a s  u sed  as the s o lv e n t ,  a y e l lo w  cut
under u ltr a v io le t  l ight w a s  o b s e r v e d  in a ll  c a s e s .

An a n a ly s i s  of b itu m en  ob ta in ed  fr o m  D en m an  N o . 1 W ell  i s  appended  

(A ppendix 1).

U nfortunate ly  th e r e  w a s  no p r o v is io n  for  t e s t in g  t h e s e  in t e r v a l s  

c a te r e d  for  in  the d r i l l in g  c o n tr a c t .  H o w e v e r ,  the p r e s e n c e  o f  h y d r o ­

ca rb o n s  w ith in  the E u c la  B a s in  h a s  b een  d e m o n str a te d  and the p r e s e n c e  

of  adequate r e s e r v o i r  beds and cap r o c k  i s  ev id en t .

T h e  four w e l l s  w e r e  d r i l le d  v ir tu a l ly  ran d om ly  w ith  r e g a r d  to, and 

w ith  no a v a i la b le  e v id e n c e  on, p o te n t ia l  h y d ro ca rb o n  tra p p in g  c o n d it io n s .

.* T h e  fact  that t r a c e s  o f  b itu m in ou s  m a t e r ia l  w e r e  e n c o u n te r e d  under  

t h e s e  c o n d it io n s ,  m u st  be r e g a r d e d  as e x tr e m e ly  e n c o u r a g in g .
(?)

T h e  C a m b r ia n  a lm o s t  c e r ta in ly  p r o v id e s  the s o u r c e  b e d s .  T r a c e s  of
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c?)
d e s s i c a t e d  h y d r o c a r b o n s  a r e  c o m m o n  in the C am brian  of so u th e r n  and 

c e n tr a l  A u s t r a l ia .  F o r  e x a m p le ,  b itu m en  i s  known fr o m  the Cambrian^?) 

of the G e o r g in a  and A m a d e u s  B a s in s ,  f r o m  the G idgea lp a  f ie ld  and the  

(^C am brian  l i m e s t o n e s  north  of P o r t  A u g u sta .  T h e  p r e s e n c e  of h y d r o ­

ca rb o n s  w ith in  the C r e ta c e o u s  g r a v e l s  o f  H ughes (N. W. ) N o . 2 w e l l  p r o v e s

that m ig r a t io n  of o i l  con tin u ed  into  the C r e ta c e o u s ,  and not a l l  of th e  o i l
(?)

w hich  h a s  m ig r a te d  f r o m  the C a m b r ia n  w a s  lo s t  in the h ia tu s  b e fo r e  the 

C r e ta c e o u s  w a s  d e p o s ite d .  T h e  p r e s e n c e  of P e r m ia n  s e d im e n t s  h a s  b een  

p r o v e n  in Y angoon ab b ie  B o r e ,  and a lthough d is tr ib u t io n  i s  unknown, the  

p o s s ib i l i t y  e x i s t s  th at  o th er  P a l a e o z o ic  s e d im e n ts  m a y  o v e r l i e  the Cambrian^?)  

in d e e p e r  p a r ts  o f  the b a s in .

No m o v e m e n t  o f  o i l  f r o m  i t s  o r ig in a l  s o u r c e  r o ck  w ou ld  h a v e  o c c u r r e d  

until s u f f ic ie n t  o v erb u rd en  w a s  d e p o s i t e d  to  in it ia te  ex p u ls io n  into  c a r r i e r  

and r e s e r v o i r  b e d s .  It h a s  b een  e s t im a te d  by G u sso w  and o t h e r s ,  that at 

l e a s t  2, 000 fe e t  of o v erb u rd en  i s  n e c e s s a r y  to  in it ia te  f lu sh in g  of o i l  f r o m  

the s o u r c e  bed and f lu sh in g  co n t in u es  until th e r e  i s  up to  6, 000 fe e t  of  

o v e r b u r d e n .  T h e s e  con d it ion s  for  f lu sh in g  and s e c o n d a r y  m ig r a t io n  of  

o i l  m ay  not h a v e  occu rred ^ un til  C r e ta c e o u s  or  T e r t ia r y  t im e ,  and r e la t iv e ly  

l i t t l e  o i l  e x p e l le d  fr o m  the C a m b r ia n  until the M e s o z o ic .

T h e  C r e ta c e o u s  g r a v e ls  d isp la y  good  r e s e r v o i r  c h a r a c t e r i s t i c s  and 

a r e  o v e r la in  by impermeable c la y  s to n e s  „ T h e  c a lc u la t io n  of fo r m a t io n  

w a te r  r e s i s t i v i t i e s  fr o m  the e l e c t r i c  lo g s ,  g iv e s  v a lu e s  of up to 20, 000  

ppm  of N a C l .  T h e  g r a v e l s  w e r e  d e p o s it e d  in  a sa lty  sw a m p  en v ir o n m en t  

and t h e s e  v a lu e s  of s a lt  s a tu r a t io n  in d ic a te  that f lu sh in g  of con n ate  w a te r  

h a s  prob ab ly  not taken  p la c e  w ith in  the g r a v e l .

T he ? C a m b r ia n  s a n d s to n e s ,  a lthough the in te r g r a n u la r  p o r o s i t y  and 

p e r m e a b i l i t y  a r e  low , d isp la y  e x c e l le n t  f r a c tu r e  p e r m e a b i l i t y .  C i r ­

cu la t io n  w a s  lo s t  in  th e s e  sa n d s to n e s  at 798 fee t ,  and a fter  p a r t ia l  

r e c o v e r y  o f  c ir c u la t io n ,  a tr a c e  of b lack  soft  b itu m in ou s  m a t e r i a l  w a s  

n oted  in  the p i t s .  C a lcu la t io n  of w a te r  r e s i s t iv i t y  fr o m  th e  S . P .  c u r v e ,  

in d ic a te s  that the fo r m a t io n  w a te r  co n ta in s  the eq u iva len t  of 28, 000  

ppm  N a C l.  T h e  e l e c t r i c  lo g s  in d ic a te  h igh  r e s i s t i v i t i e s  in  the lo s t  

c ir c u la t io n  z o n e ,  but th is  cou ld  be due to th e  deep  in v a s io n  by m ud and 

lo s t  c i r c u la t io n  m a t e r ia l .

D o lo m ite s  w ith in  the C a m b r ia n  d is p la y  good  vu gu lar  p o r o s i t y  and 

c o r e s  in d ic a te  that not a l l  o f  the f r a c tu r e s  a re  h e a le d ,  p r o v id in g  e x c e l le n t  

p e r m e a b i l i t y .  T h e  le n t ic u la r  n a tu re  of th e  d o lo m ite s  p r o v id e s  the

p o s s ib i l i t y  fo r  s tr a t ig r a p h ic  t r a p s .
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7. P o r o s i t y  and P e r m e a b i l i t y  o f  S e d im e n ts  P e n e tr a te d

No m e a s u r e m e n t s  of p o r o s i ty  or  p e r m e a b i l i ty  w e r e  m a d e ,  and no 

p o r o s i ty  to o ls  in c lu d ed  in  the lo g g in g  p r o g r a m m e ,

(a) N u lla r b o r  L im e sto n p

T h e N u lla r b o r  L im e s to n e  h a s  en o r m o u s  lo c a l  p o r o s i ty  due to 

the c a v e r n o u s  n a tu re  of the l i m e s t o n e .

(b) W il so n  B luff L im e s to n e

T h e  W ilson  B luff L im e s to n e  g e n e r a l ly  h as  good  p o r o s i ty  and 

p e r m e a b i l i t y ,  due to i t s  f r ia b le  cha lky  n a tu re .

(c)

T h e  sand  h as  good  p o r o s i ty  and p e r m e a b i l i t y ,  o v e r  1000 g a l lo n s  

p e r  hour of w a te r  w a s  a ir  l i f te d  f r o m  th is  sand at H ughes  (R. S.) N o . 1 

W ell .

(d) C r e ta c e o u s  C la y s to n e s

P r e d o m in a n t ly  v e r y  p oor  p o r o s i t y  and p e r m e a b i l i t y .  H o w e v e r ,  

about 150 g a l lo n s  p er  hour f lo w ed  fr o m  the c la y s t o n e s  at 500 fee t  in  

H ughes  ( R . S .  ) N o . 1 W ell w h i le  a ir  d r i l l in g  w a s  in  p r o g r e s s ,  po in tin g  

to a d e g r e e  of f r a c tu r e  p o r o s i ty .

( e) C r e ta c e o u s  g r a v e ls

F a ir  to good p o r o s i ty  and p e r m e a b i l i t y  i s  ev ident  in  t h e s e  

g r a v e l s .  T h e S . P .  c u r v e  sh o w s  d e f in ite  p o r o s i ty ,  th is  in t e r v a l  

b ein g  v e r y  c l e a r ly  d e f in ed  on the S . P .  c u r v e s  for  a ll  the w e l l s .  T h e  

G am m a Ray in d ic a te s  c la y s tn n e  in te r b e d s  and p erh a p s  a c la y e y  

m a tr ix  in  p l a c e s ,

(f) ? P e r m ia n  s i l ty  c la v s  and s i l t s t o n e s

M o st ly  of v e r y  low  p o r o s i ty  and p e r m e a b i l i t y ,  th in  q u artz  

s i l t  in te r b e d s  p rob ab ly  p ro v id e  p o o r  to fa ir  p o r o s i ty  as in d ic a te d  on 

the e l e c t r i c  lo g s ,  e s p e c ia l ly  in  H ughes  (N. E . ) N o . 3 w h e r e  30 fee t  

of q u artz  s i l t  w a s  p r e s e n t  fr o m  535 to 570 f ee t .

(g) ?.C a m b r ia n  S an d sto n es

P o r o s i t i e s  and p e r m e a b i l i t i e s  a r e  p oor  on ly  as  in d ic a te d  fr o m  

c o r e  s a m p l e s .  P a r t i a l  to c o m p le te  l o s s  of c ir c u la t io n  e x p e r ie n c e d  

in  the upper p o r t io n  of the s a n d s to n e  in  D en m an  N o . 1 p r o v e s  

e x t e n s iv e  f r a c tu r e  p o r o s i ty  and p e r m e a b i l i t y  i s  p r e s e n t .



-  23
027

(h) C?)c  a m b r i  an r e d -b e d s

(?)
T h e  C a m b r ia n  d o lo m ite s  h a v e  at l e a s t  fa ir  p o r o s i t y .  Vugs  

a r e  c o m m o n  in  a l l  d o lo m ite s  c o r e s  and ran ged  in  s i z e  f r o m  0 . 5  m m  

to 6 c m  in d ia m e te r .  F r a c t u r e s  w e r e  not a l l  h e a le d  and t h e s e  w ould  

p r o v id e  e x c e l le n t  p e r m e a b i l i t y .  F r a c tu r e d  z o n e s  w ith in  the s h a le s  

w e r e  n o ted  in  s o m e  of the c o r e s .
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APPENDIX 1

THE AUSTRALIAN MINERAL DEVELOPMENT LABORATORIES

AN 3 /3 6 /1 /0

The M anager,
G eosu rveys o f Australia P ty. L td .,  
68 G renfell S treet,
ADELAIDE.

12th April, 1966 . 

O /N  13059

REPORT A N 2163/66  -  WATER ANALYSIS

PARTS PER ASSUMED COMPOSITION PARTS PER
MILLION OF SALTS MILLION

C h lor id e , C l 240
Su lph ate, SO„ 

4 60
C arbonate, C 0 3 120
N itrate , N 0 3 N il
Sodium , Na 218
P otassiu m , K —

C alciu m , Ca 27
M agnesium , Mg 15

Total sa lin e  matter 680

HARDNESS
(as C alcium  Carbonate)

Total 129
Temporary 129
Permanent —

D ue to  calcium 67
Due to magnesium 62

C alcium  carbonate 67
C alcium  sulphate -

C alcium  chloride —

M agnesium  carbonate 52

M agnesium  sulphate -

M agnesium  ch loride _

Sodium carbonate 76
Sodium sulphate 89
Sodium chloride 396

Water Bore N o . l  

Water Cut: 185’ -  216' 

Supply ; >  600 G .P .H .

(Signed) P .A . YOUNG 
DIRECTOR
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THE AUSTRALIAN MINERAL DEVELOPMENT LABORATORIES

AN 2 9 3 /6 7  19 th A u gu st, 1966 .

O /N  13938
The M anager, 3 /3 6 /1 /0

G eosu rveys of A ustralia P ty . L td0,
68 G renfell S treet,
ADELAIDE.

PARTS PER 
MILLION

ASSUMED COMPOSITION 
OF SALTS

PARTS PER 
MILLION

C h lor id e , C l 4082 C alcium  bicarbonate 238
Su lph ate, S 0 4 745 - Calcium  sulphate 1056
B icarbonate, HCO

0 179 ^ C alcium  ch loride 105
N itra te , NO

O
trace M agnesium  bicarbonate -

Sodium , Na 2179 M agnesium  sulphate -

P otassiu m , K - M agnesium  chloride 881
C alciu m , Ca 408 Sodium bicarbonate -

M agnesium , Mg 225 Sodium sulphate -

S il ic a , S i0 2 - Sodium chloride 55 38

Total 7818

HARDNESS
(a s  C alcium  Carbonate)

Total 1944 Name: O utback O il N .L .
Temporary 147 H u gh es RS

Permanent 1797 H ole N o .:  1

Due to  ca lcium 1018 Water Cut: 328' -  356'

Due to  magnesium 926 Supply: + 500 gph

(Signed) P .A . YOUNG 
DIRECTOR
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o
-THE AUSTRALIAN MINERAL DEVELOPMENT LABORATORIES

m  293/ 67 19th A ugust, 1966 .

O /N  13938
The M anager, 3 /3 6 /1 /0
G eosu rveys o f A ustralia P ty . L td .,
68 G ren fell S treet, 
ADELAIDE. %

%

P ARTS PEF ASSUMED COMPOSITION PARTS PER
MILLION OF SALTS MILLION

C h lor id e , C l 4310 Calcium  bicarbonate 316
Su lph ate, SO^ 716 Calcium  sulphate 917
B icarb onate, HCO

0 238 C alcium  ch loride
N itra te , NO

0 trace M agnesium  bicarbonate
Sodium , Na 2393 M agnesium  sulphate 86
P otassiu m , K - M agnesium  ch loride 834
C alciu m , Ca 348 Sodium bicarbonate
M agnesium , Mg 230 Sodium sulphate -

Total 8235 Sodium chloride 6082

HARDNESS
(as C alcium  Carbonate)

Total 1815 Name: Outback O il N .L .
Temporary 195 H u gh es RS

Permanent 1620 H ole N o . : 1

Due to  ca lcium 869 Water Cut: 500'

Due to  m agnesium 946 Supply: 150 gph

(Signed) P .A . YOUNG 
DIRECTOR



THE AUSTRALIAN MINERAL DEVELOPMENT LABORATORIES

AN 3 /0 /0  11th A ugust, 196 6 .

M r. R .C . Sprigg,
M anaging D irector,
G eosu rveys o f A ustralia P ty . L td .,
G .P .O . Box 1479L,

■ ADELAIDE. S .A .

REPORT A N 176/67

YOUR REFERENCE; Letter dated 1 8 /7 /6 6

MATERIAL: Bitum inous sam ple

IDENTIFICATION: 1 Outback O il N .L .1 s accou nt

DATE RECEIVED: ? 0 /7 /6 6

P le a se  quote report number (AN176/67) in any e q u ir ie s .

A n a ly sis  by: H ,W , Sears

O fficer in  C harge, A nalytica l Section: A .B . Timms

(Signed) P ,A , YOUNG 
DIRECTOR

ANALYSIS

Denman N o«l W ell -  1690' -  1710'

Bitum inous Sample

The sam ple c o n s is te d  of a b lack  so lid  bitum inous m aterial 
so lu b le  in  b en zen e and chlorinated so lv en ts  but on ly  s lig h tly  so lu b le  in  
n -H ex a n e .

H eating the sam ple in  a c lo se d  tube gave a d is t i l la te  brown- 
black  in  co lou r . A n alysis  of th is  d is t i l la te  by Infra-red Sp ectroscop y  
show ed it  to be m ainly a paraffinic hydrocarbon w ith som e arom atics 
p resen t.

Both d is t il la te  and original m aterial exh ib it a y e llo w -b lu e  
f lu o rescen ce  in  so lu tion  under u ltrav io let lig h t.

There w as in su ffic ien t sam ple for estim ation  o f trace lea d  and 
iron and it  i s  therefore not p o ss ib le  to sa y  whether the m aterial is  
natural or p r o c essed .

The sam ple i s  a Bitumen o f mineral origin w hich may or may 
not have been  su b ject to  ind ustria l p r o c ess in g .



APPENDIX 2 BIT RECORD

HUGHES (R .S .)  N O . 1 WELL

Bit N o . In Out Total S ize
(in ch es) Make Type Serial

N o .
Hours

D ig .
R a te /  

hr. (f t .) C ondition

1 0 45 45 8 1 /2 In gerso ll Air 8 1 /2 10 Good
Rand Hammer

2 45 356 311 8 1 /2 H ughes W7R 86324 23 13 1 /2 Good
3 356 585 229 4 3 /4 W illiam s W4W 1659 5 1 /2 51
CB1 585 593 8 4 3 /4 Reed 1 3 /4 4
3RR 593 630 37 4 3 /4 W illiam s W4W 1659 3 12
4 630 850 220 4 3 /4 W illiam s W4D 1789 18 12 U /S
CB2 850 859 9 4 3 /4 Reed H .F . 3 3
5 859 867 8 4 3 /4 W illiam s W4W 538 3 3 Good
6 867 958 91 4 3 /4 BlueDem on DRAG 6 1 /4 13 1 /2
7 958 1080 122 4 3 /4 H ughes OSC 22954 7 3 /4 15 1 /2
CB3 1080 1089 9 4 3 /4 Reed H .F . 2 1 /2 3 1 /2
8 1089 1160 71 4 3 /4 H ughes OSC 22956 5 14
9 1160 1214 54 4 3 /4 W illiam s W4W 1669 16 1 /4 3 U /3
10 1214 1312 98 4 3 /4 W illiam s W4D 980 18 5
11 1312 1360 48 4 3 /4 H ughes OSC 22858 7 1 /4 7
CB4 1360 1370 10 4 3 /4 Reed H .F . 4 2 1 /2



BIT RECORD Appendix 2

HUGHES (N .W .) N O .2 WELL

Bit N o . In Out Total
S ize

(in ch es) Make Type Serial
N o .

H rs.
D ig .

R a te /  
h r .(f t .) C ondition

1 0 200 200 8 1 /2 In gerso ll Air 25 1 /2 9 Good
Rand Hammer

2 200 242 42 8 1 /2 H ughes W7R 86324 2 21 O .K .
3 242 275 33 6 1 /4 H ughes W7R 98082 2 17
4 275 420 145 4 3 /4 H ughes OSC 22915 7 21

CB1 420 430 10 4 3 /4 Reed 5 2

4RR 430 560 130 4 3 /4 H ughes OSC 22915 19 3 /4 6 1 /2 '

5 560 751 191 4 3 /4 W illiam s W4D 992 6 1 /2 55 U /S
CB2 751 757 6 4 3 /4 Reed H.F. 6 1 /2 1 u/s
6 757 759'9" 2 ‘ 9" 4 3 /4 W illiam s W4W 545 7 5" U /S
7 759'9" 760 3" 4 3 /4 W illiam s W4W 338 9 4" u/s
CB3 7 60 760 0 4 3 /4 Reed H .F . 7 u/s
CB4 760 761* 2" 1 ! 2" NX S mith D iamond 4 1 /2 3” u/s
8 761* 2" 765 4 4 3 /4 W illiam s W4W 542 2 2 u/s
9 765 778 13 4 3 /4 W illiam s W4W 540 10 1 u/s
10 778 794 16 4 3 /4 W illiam s W4D 917 13 1 u/s
11 794 794'6" 6" 4 3 /4 W illiam s W4W 543 15 1/2" u/s
CB5 794* 6" 797'3" 2' 9" NX Smith D iamond 2 2 2 4 /1 6 3 /4 5" u/s
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BIT RECORD Appendix 2

HUGHES (N .E .)  N O .3 WELL

Bit N o . In Out Total S ize
(in ch es) M ake Type Serial

N o .
Hours
D ig .

R a te /  
hr. (ft .) C ondition

1 0 14 14 8 1 /2 H ughes W7R 36324 6 1 /4 2 O .K .
2 14 11 5 101 8 1 /2 In gerso ll

Rand
Air
Hammer

6 16 O .K .

IRR 115 134 19 8 1 /2 H ughes W7R 86324 13 1 1 /2 O .K .
2RR 134 209 75 8 1 /2 I.R. Air Hammer 2 3 /4 27 O .K .
IRR(2) 209 250 41 8 1 /2 H ughes W7R 86324 5 1 /2 7 O .K .
3 250 286 36 6 1 /4 H ughes osc 75610 4 1 /2 8 1 /4  Worn
4 286 521 235 4 3 /4 H ughes osc 22913 20 1 /2 12 2 /3  Worn
CBl 521 531 10 4 3 /4 Reed S .F . 1 1 /2 7 O .K .
5 531 658 127 4 3 /4 W illiam s W4D 978 19 1 /4 6 U /S
6 658 704 54 4 3 /4 W .M . WM-IH 40675 19 3 U /S
7 704 758 54 4 3 /4 W illiam s W4D 1287 23 2 1 /2 U /S
8 758 782 24 4 3 /4 W illiam s W4W 548 12 3 /4 2 U /S
9 782 791 9 4 3 /4 W illiam s W4W .560 10 1 /2 1 U /S
CB2 791 793 2 4 3 /4 Reed H .F . 3 1 /4 2 /3 U /S
10 793 799 6 4 3 /4 W .M . WM-IH 40674 9 2 /3 U /S
11 799 807 8 4 3 /4 W .M . WM-IH 40671 5 1 /2 1 1 /2 U /S
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BIT RECORD Appendix 2

HUGHES (N .E .)  N O . 3 WELL

Bit N o . In Out Total S ize
(in ch es) M ake Type Serial

N o .
Hours 
D lq .

R a te /  
hr. (ft .) C ondition

12 807 833 26 4 3 /4 W illiam s W4D 991 15 2 U /S
13 833 891 58 4 3 /4 W illiam s W4D 990 16 3 1 /2 U /S
14 891 913 22 4 3 /4 W illiam s W4D 973 8 1 /2 2 1 /2 U /S
15 913 917 4 4 3 /4 W illiam s W4W 559 8 1 /2 1 /2 U /S
CB3 917 917'8" 8" NX Smit Diamond 1 1 /2 1 /2 U /S

NOTE: V'/.M W alker-M acD onald



BIT RECORD Appendix 2

DENMAN N O .l  WELL

Bit N o . In Out Total
S ize  

(i n ches) Make Type Serial
N o .

Hours
D ig .

R a te /  
h r .(f t .) C ondition

1 0 5 5 8 1 /2 H ughes W7R 86324
2 5 225 220 8 1 /2 I .R . Air Hammer 22 3 /4 10
1RR 225 254 29 8 1 /2 H ughes W7R 86324 5 6 O .K .
3 254 283 29 4 3 /4 H ughes o s c 22918 1 1 /2 20 O .K ,
4 283 503 220 6 1 /4 H ughes o s c 75610 18 12 O .K .
CB1 503 513 10 4 3 /4 Reed S .F . 3 /4 12 \ O .K .
4RR 513 746 233 6 1 /4 H ughes OSC 75610 24 10 U /S
5 746 795 49 6 1 /4 H ughes W7R 98079 16 1 /2 3 U /S
6 795 827 32 6 1 /4 H ughes W7R 98083 10 3 U /S
7 827 866 39 6 1 /4 H ughes OSC 75608 18 1 /2 2 U /S
8 866 913 47 6 1 /4 H ughes o s c 75612 22 3 /4 2 U /S
CB2 913 923 10 4 3 /4 Reed H .F . 106 1 1 /2 6 O .K .
9 923 990 67 4 3 /4 W illiam s W4D 975 12 3 /4 5 U /S
10 990 1003 13 4 3 /4 H ughes OSC 22921 9 1 /2 1 1 /2 U /S
11 1003 1066 63 4 3 /4 W illiam s W4W 558 22 1 /2 3 U /S
12 1066 1186 120 4 3 /4 W illiam s W4D 971 26 4 1 /2 U /S
CB3 1186 1193 7 4 3 /4 Reed H .F . 106 2 1 /2 3 U /S
13 1193 1240 47 4 3 /4 W .M . I . H . 17253 15 3 U /S
14 1240 1312 72 4 3 /4 W .M . I .  H . 17254 17 1 /2 4 3 /4
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BIT RECORD Appendix 2

DENMAN N O . 1 WELL

Bit N o . In Out Total S ize  
(i n ches) Make Type Serial

N o .
Hours 

D lq .
R a te /  

h r .(f t .) C ondition

15 1312 1325 13 4 3 /4 W .M . I .H . 17255 12 1 3 /4

16 1325 1597 272 4 3 /4 W .M . I . 38870 47 5 1 /2 U /S
CB4 1597 1607 10 4 3 /4 Reed H .F . 2868 2 3 /4 3 1 /2 U /S
17 1607 1732 125 4 3 /4 H ughes osc 22916 29 4 U /S
18 1732 1800 68 4 3 /4 W .M . Io 38876 20 3 1 /2 1 /2

(



> APPENDIX 3

EUCLA BASIN STRATIGRAPHIC DRILLING PROTECT 

DISCUSSION OF ELECTRIC LOGS

The su ite  o f lo g s  run in the h o le s , c o n s is t s  o f short and long  
norm als, 6 foot la tera l, point r e s is t iv ity , S .P . and gamma ray, w ith the  
ex cep tio n  o f H ughes (R .S .) N o . l ,  where on ly  short and long normals and 
S .P . w ere run. A temperature log  w as run to 748 fe e t  in Denman N o . l .

Due to  the h igh ly  r e s is t iv e  nature o f the red -bed  a s so c ia t io n ,  
the S .P . and normal r e s is t iv ity  curves are o f lit t le  v a lu e . Interpretation is  
further hindered by the in a b ility  of the loggin g unit to record on more than 
one s c a le  a t a tim e, resu ltin g  in poor d efin ition  in som e s e c t io n s . A 
s ta t is t ic a l check  w as om itted on a ll the gamma ray cu r v es . There appears 
to  hi.ve  b een  m alfunction o f equipm ent when the S .P . curve for Denman 
N o . l  W ell w as recorded . There are 2 very r e s is t iv e  zo n es  w ith in  the 
? Cambrian sandston e in  Denman N o . l  w e ll .  The z o n es  are from 784 to  
808 and 816 to 840 fe e t .  The gamma ray in d ica tes  the sandston e i s  fa ir ly  
c le a n , but th is  w as a zon e o f lo s t  c ircu la tion  and the high r e s is t iv it ie s  are 
probably due to  the large invaded zone and the lo s t  c ircu la tion  m aterial 
(saw d u st and d is tilla te )  w ith in  the invaded z o n e .

It i s  recommended that the fo llow ing su ite  of lo g s  be run in  
future w e lls  in  the permit a rea ;- S .P . ,  short normal r e s is t iv ity , induction  
lo g ,  m icro lo g -ca lip er , and so n ic  lo g . If sa lty  muds are u se d , then the  
la tero log  and m icrolaterolog su bstitu ted  for the short normal and m icrolog.

HUGHES (N .W .) N O .2 WELL 

CALCULATION OF RW

Interval 560 to 708 fe e t

Rm = 4 .8  ohm .m . @ 60°F

= 3 .7  ohm .m . @ 80°F (700 feet)

Rmf = 3 .4  ohm .m . @ 80°F from charts

S .P . = -8 0  m .v .

Rmf
(Rw)e = 14 from charts

/ .  (Rw)e= 0 .2 4  

and Rw = 0 .2 7  @ 80°F

eq u iva len t to  2 0 ,0 0 0  ppm of NaCl

s
O
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DENMAN N O . 1 WELL 

CALCULATION OF RW

1_. 1220 to 1286 fe e t  (E . log  datum)

Rm = 1 ,2  ohm .m . @ 59°F

= 0 .7 8  ohm .m . @ 91-§-°F

.*. Rmf

S .P .

Rmf
(Rw)e

. *. (Rw)e

and Rw

0 .5 5  ohm .m . @ formation temperature 

-28  m .v .

2 .5  from charts

0 .2 2  ohm .m .

0 .2 4  ohm .m .

Equivalent to  2 1 ,0 0 0  ppm. N aC I, how ever due to  the sh a ley  
nature o f the sand a s  in d icated  on the gamma ray , th is  va lu e  
i s  too lo w .

2 .  820 to  860 fe e t

Rmf

SSP

Rmf
(Rw)e

Rw

= 0 .6 5  ohm .m . @ form ation temperature

= 37 m .v .

= 3 .4  (Rw)e = 0 .1 9  ohm .m .

= 0 .2 0  ohm .m . eq u iva len t to 2 8 ,0 0 0  ppm NaCl



APPENDIX 4

CORE DESCRIPTIONS 

HUGHES (R .S .) N O . 1 WELL

Core N o . l

593' R ecovered 5 f t 0 2 ins„ (65%). C o n s is ts  o f c la v s to n e .  
s ilty  in part, minor s ilts to n e  an d  very minor sandston e  
the boundaries betw een  th ese  lith o lo g ie s  are som etim es  
sharp, som etim es gradation al. The c la y sto n e  predom inates 
w ith the s ilty  c la y s to n e , s ilts to n e  and sandston e a s  thin  
in terb ed s, lam in ation s, le n s e s  and le n s e - l ik e  b o d ies  and 
rounded in c lu s io n s . The c la v sto n e  is  ligh t to  dark grey  
when dry, b lack  when w e t, so ft to  m oderately hard, 
b r itt le , s lig h tly  f i s s i l e  very m icaceou s w ith  brown 
b io tite  and w hite m uscovite f la k e s , the f la k es  having no 
preferred orien ta tion . Very s ilty  in  part grading to  a 
s i l t s t o n e . w ith subangular quartz g ra in s , black  
carbonaceous sp e c k s , sp a rse ly  scattered  green  
g la u co n ite  p e l le t s ,  c ry sta llin e  pyrite a g g r eg a te s . Rounded 
to angular quartz grains occur scattered  randomly through 
out the c o r e , som e 5 mm. in d iam eter, the larger grains  
appearing to  have been  derived from a metamorphic so u rce . 
The sandston e i s  w hite to grey o c c a s io n a lly  g reen ish , 
fin e  gra in ed , poorly sorted , s o f t , p orous, c o n s is t in g  o f  
angular and subangular' c lea r  quartz, numerous so ft green  
g lau con ite  p e l le t s ,  b lack  carbonaceous m aterial and minor 
brown and w hite mica f la k e s . The sandston e occu rs in  
thin interbeds to 2 cm . w id e . The p orosity  and perm eability  
of the c la y sto n e  and s ilts to n e  i s  very lo w , the p o s s ib ility  
e x is t s  for som e sm all amount of fracture p o ro sity .
The p resen ce  o f g lau con ite  in  a s so c ia tio n  w ith  b io tite  m ica  
and pyrite in d ica te s  a sh a llow  w ater open marine origin for 
the c la y  sto n es  and s i l t s to n e s .  They w ere d ep o sited  a t a 
slow  rate under s lig h tly  reducing co n d it io n s , probably at 
a depth of l e s s  than 100 fathom s.

Core N o ,2

8 5 0 '-  859* 8 5 0 -859  R ecovery 9" = 8.3%
D ep th s; 8 5 0 -8 5 3  Quartz sa n d sto n e .
(from drilling rate) 853 -859  C la y s to n e .

(850-853) Quartz sandston e (O rthoquartzite), w hite to brown 
w h ite , gen era lly  fine grained and w e ll sorted but w ith  
numerous c o lo u r le s s , pale y e llo w , pink and red translucent 
grains scattered  throughout, th e se  coarser  grains som etim es  
form a poorly sorted very coa rse  grained sandston e w ith  
grain s iz e s  varying from fin e to  very co a rse  gra in ed , the  
co a rse  grains are w e ll rounded and frequently su b sp h er ica l, 
the sandston e a s  a w hole i s  hard, m a ssiv e  and gen era lly  
appears tigh t ex cep t for the co a rse  grained parts w hich  have  
v is ib le  porosity; v ertica l fracturing i s  p resen t.
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(853-859) C layston e  p a le  green , in part m ottled w ith  red , 
fin e ly  m ica ceo u s, ex h ib its  very im perfect f i s s i l i t y ,  
con ta in s co a rse  w e ll rounded quartz grains som e o f w hich  
are red and y e llo w , th ese  grains som etim es form le n s e s  
of very sandy c la y s to n e , the c la y sto n e  tend s to  
d isin tegra te  in  w ater.

R ecovered 3* 1" = 34,4%
D ep th s; 1080-1089  C layston e  w ith bands of Gypsum  
rep lacem ent near b a s e .
L ithology;
C la y sto n e , red brown, som e green m ottling, m ica ceo u s, 
uneven break along poorly d evelop ed  subhorizontal 
f i s s i l i t y ,  in  parts has o cca s io n a l hair lin e  v ertica l 
fractu res. The c la y sto n e  has been  rep laced  by Gypsum  
near the b a se  o f  the co re . The gypsum  is  gen era lly  
m a ssiv e  in appearance and h as a satin  to du ll lu s tr e . 
H ow ever, there are a ls o  le n s e s  o f fibrous gypsum . The 
rep lacem ent i s  d irected  along the f i s s i l i t y  o f the c la y sto n e  
The fibrous cry sta ls  seem  to be the fir st to  d evelop  along  
near horizontal p la n es  a s  sm ell le n s e s  w hich w iden into  
zo n es  o f apparently unoriented m a ssiv e  gypsum  up to 1" 
th ick and separated by ragged le n s e s  o f  red brown and 
som e green s ilts to n e  w hich in  turn contain  thin (1 -1 0  mm) 
le n s e s  o f  fibrous gypsum .

R ecovery 3 f t .  1 inch  -  31%
C o n s is ts  o f interbedded purple, green and minor brown 
shales_and thin lam inae and in c lu s io n s  of gypsum . The 
sh a le  interbeds vary from one foot to  l e s s  than one 
m illim etre th ick .
The purple sh a le  i s  hard, b r itt le , and lam inated in  part, 
w h ile  non s ilty  interbeds are softer and have a soapy  
lu s tr e . O ccasion a l thin bands o f s o f t , s lig h tly  s i lty  brown 
sh a le  occur w ithin the purple sh a le .
The bright green shale  i s  m oderately so ft to s o f t , s lig h tly  
s ilty  and very g y p s ife r o u s .
The gypsum  occu rs throughout the length  o f the core a s  
thin lam inae ( -2:; nssi. to  3 mm. w id e , a s  large euhedral 
c ry s ta ls  and a s  irregular cry sta llin e  a g g reg a tes . The 
gypsum  v a r ies  in  colour from c lea r  to tran slu cen t orgnge  
and i s  more commonly a s so c ia te d  w ith the green s h a le ,  
fin e ly  d ivided  gypsum  probably bein g  one of the sh a le s  
major c o n s titu e n ts . Together w ith  the gypsum , the green  
sh a le  has partly rep laced  the softer purple sh a le  a lon g  
bedding p lan es and poorly d evelop ed  vertica l fractu res. 
This rep lacem ent has been  accom panied by minor contortion



-  3 - Appendix 4

of bedding on a sm all s c a le ,  probably due to the 
in crea se  in  volum e ca u sed  by the hydration o f anhydrite  
to gypsum 0 A number of thin bands of anhydrite w ere 
noted near the b a se  o f the c o re . Both the anhydrite 
and gypsum  appear to be o f au th igen ic  orig in .
Bedding is  horizontal throughout the co re .
No tra ces  o f o il  or g a s  w ere n oted .
P o ro sities  are low  throughout the length  of the co re .
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C ore N o . l  

4 2 0 ’-  430'

Core N o .2 

7 5 1 '-  757'

Core N o .3 

7 6 0 '-  761' 2"

HUGHES (N .W .) N O .2 WELL

R ecovered 2 f t .  4 in c h e s  (23%)
The Core h as been  com pacted and irregularly forced  
in to  the barrel, destroying a ll  tra ces  o f bedding and 
structure.
The lith o lo g y  i s  c la y s to n e , lig h t to mid g rey , fa irly  
s o ft , b r itt le , predom inantly fin e ly  s i l ty ,  but o c c a s io n a lly  
very s ilty  and sandy w ith abundant so ft green g lau con ite  
p e l le t s ,  common b io tite  and m u scovite m ica fla k es  so ft  
black  carbonaceous sp e c k s , un identified  so ft w hite  
f le c k s  and irregular to ovo id al c ry sta llin e  aggregates  
of p yr ite .

R ecovered 13" (18%)
The Top 9 in ch es  c o n s is t s  o f D o lom ite , lig h t grey w ith  
a brownish t in g e , very hard and d e n s e , m ostly  
m icrocrysta llin e w ith a pseudoporphyritic texture having  
c lea r  anhedral and subhedral c ry s ta ls  in  a m icrocrysta llin e  
"groundm ass". Bedding i s  represented  a s  poorly  
d evelop ed  horizontal lin e a t io n s . V ertical fractures to  
1mm. w ide are fa irly  com m on, and f il le d  w ith c lea r  
c ry sta llin e  d o lom ite .
The n ext 2 in ch es  c o n s is t s  o f D o lo m ite . off w hite in  
co lou r , hard, d e n se , m acrocrystalline w ith o c ca s io n a l  
c lea r  and purplish euhedral c ry s ta ls  to  5 mm. lo n g .
The bottom 2 in ch es  c o n s is t s  a ls o  o f D olom ite . b la ck ish  
in  co lou r , hard, d e n se , equigranular, a lm ost sa cca ro id a l. 
M eso cry sta llin e  tex tu re , a r g illa c e o u s . The dolom ite i s  
im perm eable and poor porosity  i s  a s so c ia te d  w ith  a number 
of sm all cry sta l lin ed  v u g s .

R ecovered 3 in c h e s  (21%) *
The core c o n s is t s  o f Chert; lig h t grey , translucent in  thin  
c h ip s , extrem ely hard, com pact, d en se  and b r itt le . Much 
of the original detrita l texture h as been  lo s t  during 
s il if ic a t io n . S ilica  lin ed  vugs to  5 mm. a cro ss  are com m on, 
a s  are irregular n on -d irection a l h ea led  fractu res. Porosity  
o f the quartzite i s  poor, perm eability  v irtu a lly  n o n -ex isten t. 
The unrecovered portion of the core c o n s is te d  o f dolom ite  
a s  in  Core N o .2 (in d icated  by cutting sam p les during 
co r in g ).
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Core N o .4

7 9 4 ‘ 6" -  797' 3" R ecovered 30" (90%).
The Top 1 inch c o n s is t s  of C h ert; g rey , tran slu cen t  
in  thin c h ip s , extrem ely hard, d en se  and b r itt le , very  
fin e  grained and fa in tly  lam inated . Poorly d evelop ed  
su b -v er tica l fractures are common, the fracture 
su rfaces coa ted  w ith ? anhydrite and irregular p atch es  
of dark red hard iron o x id e . Porosity and perm eability  
are v irtu a lly  n il .
The Remainder of the Core c o n s is t s  o f D olom ite w ith  
Chert nod ules and minor daik brown and b lack  arg illa ceo u s  
m ateria l.

T he dolom ite i s  grey and buff co lou red , cryp tocrysta llin e  
and m icrocrysta llin e , hard, and d e n s e , r arely  a s  c lea r  
subhedral c r y s ta ls .  The dolom ite i s  d e lic a te ly  lam inated  
in p la c e s ,  show ing alternating lig h t and dark b an d s,
S ty o litic  seam s are common throughout the length  o f the  
c o re , w ith  an average am plitude of 1 c m .,  the resid u e  
on the seam s c o n s is t s  o f b lack  and dark brown, very  
s ilty  a rg illaceou s m ateria l. The seam s are 
sub h orizon ta l, but a s they are a p o st co n so lid a tio n  feature  
th ey  are not in d ic a t iv e jo f  d ip . One seam , 9 in c h e s  from 
the top o f the core d iv id es  in to  2 seam s 2 cm . apart 
en c lo s in g  the b lack s ilty  c la y  and irregularly shaped nod ules  
of ch ert. Chert nod ules occur randomly throughout the 
c o re , occupying 15-20% of the volum e of the co re .

12 in ch es  from the top o f the core occu rs a very irregular 
band 1-| to 5 cm . w ide of brown very s ilty  arg illa ceo u s  
m aterial and irregular m a sse s  of ch ert. Beneath th is  
band occurs a 9 inch  zone of quite in ten se  intraform ational 
fo ld ing and deform ation. One fold  has an am plitude of 
5 c m .,  w ith v ertica l d ip s near the c r e s t . A s ty o lit ic  seam  
h as a ls o  undergone fold ing showing that the fold ing  
occurred after co n so lid a tio n .

A number o f quartz sp h eru lites  occur w ith in  the core o f  
the fo ld  and e lsew h ere; probably the quartz has rep laced  
what on ce  w ere ca lca reo u s o o l i t e s .

Beneath th is  zon e of in ten se  fold ing the in ten sity  d e c r e a s e s ,  
but sm all and micro fo ld s are common w ith in  the lam inated  
d o lom ite .
Porosity and perm eability of the dolom ite i s  v irtu a lly  n o n ex isten t.
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HUGHES (N .E .)  N O . 3 WELL

Core N o . l

5 2 1 '-  531' R ecovered 18" (15%)
The Top 17 i  in c h e s  c o n s is t s  o f c la y  s to n e; lig h t grey , 
s o ft , very s ilty  w ith scattered  carbonaceous sp e c k s , 
c lea r  quartz g ra in s , and mica f la k e s . The latter  
extrem ely abundant in  partD Towards the b a se  of th is  
in terv a l, occur th in interbeds of dark grey c la y  s to n e , 
and s i l t s to n e , betw een  1mm and 2 cm th ick . The dark 
grey c la v sto n e  i s  so ft , b r itt le , s lig h tly  s i lty  w ith  
carbonaceous sp e c k s , quartz grains and o c ca s io n a l 
pyrite a g g r eg a te s . The s ilts to n e  i s  w hite s o ft , and 
c o n s is t s  o f c lear  quartz g ra in s , w ith minor b lack  
carbonaceous m aterial and arg illa ceo u s and o c c a s io n a lly  
gyp siferou s cem en t, extrem ely m icaceou s in p la c e s ,  the 
f la k es  appear to  have no preferred orien tation .
Bedding p lan es w ere h orizon ta l, but have been  d istorted  
during corin g .
The Bottom ? in ch  c o n s is t s  o f c la y  s to n e ; w h ite , banded, 
very s o ft , gyp sifero u s?  Very s ilty  w ith scattered  b lack  
carbonaceous sp eck s and abundant c lea r  quartz g ra in s .

F ifteen  in ch es  from the top o f the core occurs pyrite; a s  
a y e llo w , hard, le n s e - l ik e  m icx-ocrystaliine m a ss , over  
2 cm w ide and 2 crn th ick . The pyrite i s  a s so c ia te d  w ith  
black  sulph ide rich a rg illa ceo u s m aterial.

Porosity and perm eability throughout the core i s  very lo w .

No tra ces  o f o il  or g a s .

Core N o .2

7 9 1 '-  7 9 3 ' R ecovered 22" (92%)
The Top 3? in ch es  c o n s is t s  o f D olom ite; b ryw n ish -grey , 
m oderately hard, b r itt le , d e n s e , predom inently  
m eso cry sta llin e , common w hite and dark m ottling, the 
w hite m ottling probably g h o sts  o f original structures in  
the lim esto n e , w hich w as o f a c la s t ic  nature. The dark 
m ottling i s  due to  sm all accum ulations of dark brown 
a rg illa ceo u s m ateria l. The dolom ite becom es s ilty  
towards the b a se  of th is in terv a l. V ertical fractures are 
com m on, and are f il led  w ith m eso cry sta llin e  d o lom ite .
The N ext 1 in ch  c o n s is t s  o f s ilts to n e ; g rey -g reen , so ft  
to  m oderately hard, fr ia b le , very d o lo m itic , grading to  
a sandston e in  thin b an d s, the s ilts to n e  i s  com posed of 
rounded c lea r  quartz grains in  a dolom itic  and arg illa ceo u s  
m atrix.
The N ext 1-? in ch es  c o n s is t s  of sh a le; g rey -g reen , so ft , 
d o lo m itic , common thin (to 5 mm) lighter coloured s ilty  
l e n s e s ,  show ing ev id en ce  of current a c tio n .
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The N ext 11 in c h e s  c o n s is t s  o f d o lo m ite , g rey -g reen , 
hard, b r itt le , arg illa ceo u s to very a r g illa c eo u s , 
m icrocrysta llin e, s lig h tly  f i s s i l e  in part. Common 
su b v ertica l, subhorizontal and a cu te ly  angled fractu res, 
the su rfaces coated  with d ep o s its  from percolating  
formation w a ters . The d ep o sits  c o n s is t  of red ep osited  
d o lom ite , coloured red or g reen ish -g rey  and grey very  
fin e ly  d ivided  arg illa ceo u s m aterial.

Fracture porosity and perm eability o n ly .

The N ext 4 in ch es  c o n s is t s  o f o o lit ic  dolom ite: dull 
g r ee n ish -g re y , w hite in  p a tch es , hard m eso cry sta llin e , 
the o o lite s  com pose over 60% of the dolom ite and 
o c c a s io n a lly  reach 1 mm in  d iam eter. A v u g , 3 cm 
w id e , and lin ed  w ith rhombs of c lea r  dolom ite cry sta ls  
occu rs in  th is  in terva l. Minor amounts of m a ssiv e  as  
w ell a s  cry sta llin e  chalcopyrite  occur as brassy  
en cru sta tion s on the dolom ite rhom bs, and a s  a patchy  
coatin g  on v ertica l fracture su r fa c es .

The Bottom 1 inch c o n s is t s  of s i l ic e o u s  o o lite  (chert): 
dark b row n ish -grey , extrem ely hard, and i s  derived from 
the s il ic if ic a t io n  of o o lit ic  dolom ite a s  in  the interval 
above.A  large vug ( 2 x 2 x 2  cm) occurs in th is  in terv a l, 
and i s  lin ed  with c lear  euhedral c ry s ta ls  and rhombs o f  
c a lc ite  up to  1 cm in len g th , a s  w e ll a s  rhombs of c lear  
cry sta llin e  d o lom ite .

The s i l ic e o u s  o o lite s  are, in the m ain, c lea r ly  d efin ed , 
and the original m icrost •: ucture preserved during 
s i l ic if ic a t io n .

Bedding p lan es throughout the core are m ostly poorly  
d efin ed , but are subhorizontal.

Porosity and perm eability due to vugs and fractures o n ly . 

No tra ces  o f o il or g a s  w ere ob served .

Core N o .3

917' -  917' 8" Recovered 7 \  in ch es  (94%). C o n s is ts  o f D olom ite w ith  
chert n o d u les .

The D olom ite predom inates and i s  buff co lou red , hard, 
b r itt le , tigh t and banded w ith alternating ligh t and dark 
brown b an d s, and common s ty o lit ic  seam s w hich have so ft  
black arg illa ceo u s m aterial coating the seam  su r fa c es . 
There are common, sm all (0 .5  to 1 mm) irregular and 
le n s e  lik e  v u g s , many filled  w ith c lea r  cry sta llin e  
d o lom ite . T hese vugs provide the only form of porosity  
w ith in  the d o lom ite . Perm eability i s  due to  fractures 
o n ly .

The D olom ite i s  o f c la s t ic  or ig in , faint g h o sts  o f detrita l 
grains can be ob served . The dolom ite w as probably 
d ep o sited  a s  a ca lca r e n ite .
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The chert i s  very hardy black when dry, and has a 
sp eck led  appearance when w et due to g h o sts  of the 
original detrita l g ra in s . The chert i s  s t i l l  s lig h tly  
d o lo m itic , due to incom plete s i l ic if ic a t io n  and i s  
in ter laced  w ith a network of randomly orien ted , 
fin e  m icroscopic fractures.
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DENMAN N O . 1 WELL

Core N o . l

503' -  513' R ecovered 10 fe e t  (100%)

C o n s is ts  o f c la y  s to n e : mid to ligh t grey , so ft , very  
b r itt le , subconchoidal fracture, tends to  d isin tegrate  
on exposure to  the a ir . S ilty , w ith mica fla k es  w hite  
a rg illa ceo u s  s p e c k s , b lack  carbonaceous m aterial, 
c lea r  quartz s i l t ,  fin ely  d ivided  and d issem in ated  
pyrite and rare so ft green g lau con ite  p e l le t s , the m ica  
f la k es  appear to  have no preferred or ien ta tion . Pyrite 
a ls o  occurs a s  fin e ly  granular aggregates in  the form 
of le n s e s  and le n se  lik e  in c lu s io n s  to  5 mm th ick .

Interbedded w ith the brittle c la y  stone occur bands and 
interbeds to one foot th ick , of s o ft , "puqqy1" c la v sto n e  
w hich are very g la u con itic  and very co a rse ly  s i lty  -  
grading to a s ilts to n e  in  p la c e s .

Dip i s  h orizon ta l.

^  Porosity  and perm eability n e g lig ib le .

No tra ces  o f o il  or g a s  n oted .

Core N o .2

913' -  923* R ecovered 5 fe e t  8 in ch es  (57%).

C o n s is ts  o f sandston e (orthoquartzite), ligh t green with  
the coarser  grained and more porous interbeds sta ined  
pinkish  purple by tannin thinners in the drilling mud, 
so ft to  m oderately hard, fr ia b le , very fin e  to medium 
grained , and w e ll sorted . C o n s is ts  predom inantly of 
rounded to subround'd lig h tly  frosted , c lear  quartz 
g r a in s , w ith very minor dark lith ic  g r a in s , very rare 
m u scovite  m ica fla k es  and fairly common pyrite as  
sm all euhedral c r y s ta ls , cry sta llin e  aggregates and o 
o c c a s io n a lly  a s  cem enting m aterial, the predominant 
cem enting m aterial being o f a s i l ic e o u s  and arg illa ceo u s  
nature.

The bedding i s  h orizon ta l, although ther^ i s  o c ca s io n a l  
ev id en ce  of cro ss  bedding dipping at 50 . Faintly  
banded in  part due to finer and coarser grained interbeds  
The porosity  and perm eability v a r ies  from poor, to quite  
fair in  the coarser grained in terb ed s.

Core N o .4 

1186’ -  1193’ R ecovered 5 fe e t  9 in ch es  (82%).

Shale; red-brow n, so ft to  m oderately hard, very s i l ty ,  
w ith  quartz s i l t  and common mica f la k e s . D o lom itic ,
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c la y e y  in  part, trace of gypsum  a s  so ft thin tran slu cen t 
p la tes  along bedding p la n e s . Common b an d s, le n s e s  
and irregular m a sse s  of green and ligh t purple sh a le  to  
j  inch  th ick . S iltston e  a lso  occurs a s  interbeds to  
\  in ch  th ick  a s  irregular thin le n s e s  and a s  rounded to  
irregular 'gran u les' 2 mm in d iam eter. The s ilts to n e  
interbeds becom e more common towards the b a se  o f th is  
in terv a l. The s ilts to n e  is  w hite and lig h t green , hard 
to o c c a s io n a lly  so ft , fr iab le , com posed o f c lea r  quartz 
g ra in s , and s ilv ery  grey and green ish  m ica fla k es  in a 
dolom itic  and ca lca reo u s cem en t. A fractured zone  
7 in ch es  th ick in th is portion of the co re , show s  
ev id en ce  of connate water m ovem ent, the sh a le  in  th is  
zone is  fractured, so ft and c la y e y , the s ilts to n e  eroded  
and p itted .

Bedding i s  e s s e n t ia l ly  horizontal in  th is  portion of the 
c o r e .

The N ext 9 in ch es  c o n s is t s  o f Sandstone; w hite and 
lig h t green , m oderately hard, fr ia b le , very fin e  to  coa rse  
grained , fairly w e ll sorted , c o n s is t s  o f f in e ly  p itted  
c lea r  quartz grains and minor so ft bright green rounded 
p e lle ts  o f ? g lau con ite . The medium to co a rse  grained  
quartz i s  w e ll rounded but the finer grained quartz is  
subangular to subrounded, The cem ent i s  dolom itic  and 
c a lca r e o u s , a matrix of fin e  quartz s i l t  i s  common 
e s p e c ia lly  towards the b a se  o f the u n it, where the grain  
s iz e  b ecom es co a rser . Poor to fair porosity  and 
p erm eability . A few  thin green and w hite s ilts to n e  bands 
occur towards the top of th is  u n it,

The N ext 2 fe e t  4 in ch es  c o n s is t s  o f Sandstone; red 
brown, brow nish-purp le , ligh t grey and g rey -g reen , 
m ottled , fin e to  medium grained , poorly sorted , poor to  
fair p oro sity .

The red-brown sandston e i s  so ft and c o n s is t s  o f quartz 
a s  in the unit ab o v e , in  a red-brow n, so ft a rg illa ceo u s  
and ca lca reo u s cem en t, w ith a matrix of fin e  s i l t  s iz e d  
quartz. The proportion of matrix and cem ent 
o c c a s io n a lly  predominate and the sandston e grades to 
a sandy, s ilty  sh a le , or sandy s i lt s to n e . In the top  
portion of th is  u n it, occurs the lig h t grey , w hite and 
green -grey  sa n d sto n es , occuring a s ,  thin le n s e s ,  
in terb ed s, rounded g ran u les, and a ls o  as bands 2 to  3 
mm th ick , lin ing  fractu res, w hich l ie  at an angle of 
7 5 °  to 9 0 °  to the horizontal.

The lig h t coloured sa n d ston es predominate in  the low er  
h a lf o f th is  un it o f the co re . The sandston e gen era lly  
b ecom es coarser grained and l e s s  w e ll sorted w ith  
d ep th , w ith o cca s io n a l interbeds up to \  inch  th ick  of 
w hite quartz s i l t s to n e .

A tigh t fold w ith an am plitude o f 3 i n s . occu rs a t the  
b a se  of the sa n d sto n e . The fold  is  probably due to  
slum ping, but p o ss ib ly  d er iv es  from the re su lts  of 
d ifferen tia l com paction over the irregular con ta ct  
betw een  the sandston e and the underlying .sh a le .
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The Bottom 9 in ch es c o n s is t s  of Shale; red-brow n, hard, 
b r itt le , very s ilty  w ith common m ica and quartz, 
dolom itic  and c a lca r e o u s . O cca sio n a l l e n s e s ,  thin  
interbeds and irregular m a sse s  o f s i  It stone occur in  th is  
u n it. The s ilts to n e  i s  g reen -g rey , hard, tig h t, 
quartzose and rich ly  m ica ceo u s. A trace o f gypsum  as  
thin tra n slu cen t p la tes  occur w ith in  the s h a le , on 
bedding p lan es and vertica l fracture su r fa ces .

No tra ces  o f o il  or g a s  w ere noted although contam ination  
by rig o i ls  w as ob served .

Core N o .4

1597' -  1607' R ecovered 9 fe e t  10 in ch es  (99%)

C o n s is ts  o f sh a le; red-brow n, brown, minor green , so ft 
to m oderately hard, b r itt le , f i s s i l e ,  m ica ceo u s, 
d o lo m itic , tig h t. The majority o f  the sh a le  i s  red d ish -  
brown, probably due to the fin e ly  d ivided  ferric oxide  
(ox id iz in g  environm ent), w ith green sh a le  occuring as  
le n s e s ,  interbeds to 18 in ch es  th ick , and as  sm all 
rounded and irregular ' sp ots' from over an inch to l e s s  
than 0 .1  in ch es  in d iam eter, g iv in g  a m ottled  
appearance in p la c e s . The green sh a le  i s  s lig h tly  
harder, more d o lom itic , and l e s s  so lu b le  in water than  
the red-brown s h a le .

W hite gypsum  occurs throughout the core a s  sm all le n s e s  
and in terb ed s, o f so ft m icrocrysta llin e a g g reg a tes . 
V ertical and su b -v er tica l fractures occur sp o ra d ica lly , 
and are f il le d  w ith y e llo w ish  translucent gypsum , w hich  
occu rs a s  a fibrous fracture f il lin g  to  1 /8  inch th ick .

Bedding is  h orizon ta l, although there i s  minor g en tle  
fo ld ing due to slumping towards the b a se  o f the co re .

1

C \
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LITHOLOGICAL DESCRIPTIONS 

HUGHES NO. 1

Feet

0 -  4

4 - 1 0

10 -  20

20 - 30

30 - 40

40 - 50

50 - 60

60 -  70

40% L im eston e , w h ite , cryp tocrysta llin e, s lig h tly  d o lo m itised , 
d e n s e , o c ca s io n a l sm all c a lc ite  lined v u g s .
60% L im esto n e , brow nish-red , so ft , kunkarised, san d y , 
contain ing common fine sand s iz e d , iron sta ined  quartz g ra in s .

L im eston e, ligh t cream , o cca s io n a lly  brown and sa n d y , crypto-  
cry sta llin e  to m eso cry sta llin e , d ense to som etim es porous, 
r e c r y s ta llise d , common fo s s i l  remains including co ra ls  and 
foram inifera, a minority of cuttings show porosity due to fin e  
c a lc ite  and dolom ite lined  solution  ca v itie s  and ch an n els  but the  
majority of cu ttings are d en se  and non porous.

L im esto n e , ligh t cream , a s  above but predominantly m icrocry­
s ta l l in e , o c c a s io n a lly  cu ttin gs stained red (iron o x id e? ) s lig h t  
contam ination by grease  and copper based tool jo in t com pound.

L im eston e, as a b o v e .

L im eston e, a s  above but so fter , coarser grained, porous, common 
iron ox id e sta in ed  c u tt in g s , scattered  foram inifera.

L im eston e , as a b o v e .

L im eston e , a s  a b o v e , more than 50% of the cu ttin gs have a patchy  
reddish  to y e llo w  coating due to iron oxide s ta in in g . Common 
cry sta llin e  c a lc ite  from fracture f i l l in g s . O cca sio n a l foram inifera, 
la c e  c o r a ls , ?bryozoa . Trace d ie se l o il contam ination . Common 
too l jo in t compound contam ination. A number of bands of hard 
cryp tocrysta llin e  L im estone to 2 fee t thick are present in  th is  
in terval but cu ttin gs from th ese  bands are reduced to  powder 
and l it t le  i s  caught.

L im eston e , a s  a b o v e . Rare m ollusc fragments to 2 cm .
Abundant contam ination with g r ea se . Trace o f C la y s to n e . brown, 
b r itt le , fin ely  lam inated , com pact, d isin tergra tes in  w ater -  
"Heaving S h a le" .
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70 -  

80 -  90 

90 -  100

100  -  110

110  -  120 

120 -  130 

1 3 0 - 1 3 5  

135 -  140 

140 -  150

150 -  160

95% L im esto n e , a s  a b o v e , but le s s  porous, cry p to -m icro cry sta llin e . 
5% C lay s to n e , a s  a b o v e . Contam inated w ith d ie s e l  o il and g r e a se .

90% L im eston e, a s  a b o v e , grading to a C a lca ren ite , predom inantlv  
y e llo w ish  in  co lou r. 0 i l  Contam ination.

L im estone grading to a c a lca r e n ite , as ab ove , common fin e  sand  
s iz e d ,  so ft rounded granules of g la u co n ite , o c c a s io n a lly  
occupying openings in foraminifera and coral fragm ents.
5-10% C lay  s to n e , a s  a b o v e . The occurrence o f g la u co n ite  su g g e s ts  
that the lim eston e i s  more aptly named a ca lca r e n ite , the subrounded  
to  subangular cu ttin gs a ls o  point to th is . The ca lca reo u s cem ent 
i s  w innow ed out by the air stream during d r illin g .

C a lc a re n ite . a s  ab o v e , medium grained, poorly sorted c o n s is t s  
of subangular to  rounded grains of w hite and y e llo w , o c c a s io n a lly  
c lea r  or iron sta in ed  c a lc i te ,  fo s s i l  fragm ents, inclu ding foram inifera, 
c o r a ls , bryozoans and ? sponge sp ic u le s , and o c c a s io n a l p e lle ts  
of so ft green g la u c o n ite .
Trace of c la v sto n e  a s  ab ove .

95% C alcaren ite .  as ab ove .
5% C la y s to n e , a s  a b o v e .

70% C a lca ren ite . as ab ove .
30% C la v s to n e . a s  above but s i lty  in  part.

40% C a lca ren ite . a s  a b o v e .
60% C la y s to n e . a s  ab ove .

90% C a lca ren ite . as ab o v e .
10% C la y s to n e . a s  ab ove .

95% C a lca ren ite . as a b o v e , abundant g la u co n ite , o c c a s io n a l c lea r  
and m ilky, angular quartz grains to 1 mm.
5% C layston e  a s  a b o v e . D rilling Break 145 fe e t .

90% C a lca ren ite , as ab o v e , w h ite , predominantly medium gra ined , 
c o n s is t s  o f poorly sorted , rounded and subrounded c a lc i t e ,  lim esto n e  
and fo s s i l  fragm ents, soft g lau con ite  p e lle ts  and rare angular  
quartz g r a in s .
10% L im eston e . w h ite , medium hard, d e n se .
Trace c la y s to n e . a s  ab ove .

-



3 . 055

160 A  J

170 -  180 

180 -  190

5% C a lc a re n ite , a s  ab ove .
95% L im estone; as ab o v e , w hite medium hard, d e n se , crypto­
cry sta llin e  sca ttered  bryozoa.

Bryozoal lim e s to n e , a s  ab ove.

Bryozoal lim esto n e , a s  ab ove, scattered  g lau con ite  p e lle ts  and  
in c lu s io n s .

190 -  200 Bryozoal lim e s to n e , a s  ab o v e , but g lau con ite  not so  abundant, 
grades to a ca lca ren ite  in part.

200  -  210 

210 -  336

95% Bryozoal lim estone; a s ab o v e , rare angular quartz grains  
5% ca v in g s  o f C alcaren ite  and C la y sto n e .

No cu ttin gs -  lo s t  c ircu la tion .

336

336 -  346 

346 -  356 

3 5 6 -  360

D rilling Break 328 fe e t .
At 336 fe e t  w ater w as blown to the surface carrying fragm ents to  
2 in ch es  o f C a lca ren ite . cream , recry sta llised  in p a r t, medium  
grain ed , poorly sorted , bryozoal, very porous, c o n s is t s  o f angular 
to  subangular w hite c a lc i t e ,  f o s s i l  fragments and p e lle ts  of 
g la u c o n ite , ca lca reo u s cem en t, show s d ep osition  of c a lc ite  in  
vugs and c a v it ie s  by percolating ground w ater. This ca lca ren ite  
probably rep resen ts the b ase  of the W ilson Bluff L im eston e.
A lso  blown up w ith  the lim eston e w as 90% Sand, medium g ra in ed , 
poorly so rted , c o n s ist in g  of subangular to rounded predom inantly  
c lea r  and p o lish ed  quartz g ra in s , from coa rse  s i l t  to co a rse  sand  
s i z e .
10% C la y , mid brown, s o ft , som etim es a s  partly co n so lid a ted  so ft  
rounded gra in s to  \  mm. diam eter, carb onaceou s.

80% Sand, a s  a b o v e , but s lig h tly  finer grained .
20% C la y , a s  a b o v e , more than half in the form of rounded g ra in s .

80% Sand, a s  a b o v e .
20% C la y , a s  a b o v e .

80% sa n d , co a rse  grained, poorly sorted , c o n s ist in g  o f subrounded, 
p o lish ed , c lea r  and milky quartz gra in s, o c c a s io n a lly  cem en ted  w ith  
iron o x id e .
20% C la y ,  brown, s o ft , m ica ceo u s, s i l ty .  C ontam ination in c lu d es  
rust s c a le s  from c a s in g , d ie s e l  o il and too l jo in t com pound.
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36G 1

370 -  380

10% Sand, a s  a b o v e .
10% C la y , a s  a b o v e .
80% C lay  s to n e , grey , p la s t ic , so ft , very s i l t y ,  s lig h tly  san d y , 
con ta in s common bright green g laucon ite p e l le t s .

10% Sand, a s  ab ove .
10% C la y , a s  a b o v e .
80% C lay  s to n e , as a b o v e , a s  alternating ligh t and dark grey bands 
to  1 cm . th ick . The lig h t grey bands are g la u co n itic  and so ft  
when w e t , the dark ,grey bands are san d y, s i l t y ,  p la s t ic  and  
carb on aceou s.

380 -  390 90% C lay  s to n e , as ab o v e .
10% C lav  and san d , a s  ab ove .

390 -  400

400 -  410 

410 -  420

C lay s to n e , a s  a b o v e , very so ft when w e t, brittle when dry, ligh t  
to dark g rey , very sandy in part, o cca s io n a l cry sta llin e  aggregates  
of p y r ite , grades to a s ilts to n e  in p la c e s .

C la y s to n e . a s  a b o v e , very g la u co n itic .

C la y s to n e , a s  a b o v e , so  g la u co n itic , that the c la y sto n e  grades to  
a greensand in 10% of the c u tt in g s , the g lau con ite  i s  in th e form 
of so ft green rounded granules to \  mm. in diam eter . Pyrite  
aggregates are common and rare specim en s of pyrite cem ented  
sandston e range up to 3 cm . a c r o ss .

420 -  430

430 -  440

440 -  450 

450 -  460

50% C la y s to n e . very s i l ty ,  a s  ab ove .
50% C la y s to n e , black and brittle when w e t, grey when dry, m oderately  
hard, grades to a s h a le , abundant s i l t  s ize d  g lau con ite  p e lle t s  in  
p a tc h e s , common s i l t  s ized  w hite f le c k s , ? carbonaceous;rarely  very  
dark g reen , perhaps due to fin ely  divided g la u co n ite .

20% C la y s to n e , s o f t , as ab ove , water so lu b le , occu rs a s  large  
fragm ents, probably c a v in g s .
80% C la y sto n e , grading to  s h a le , as ab ove, common p y r ite .

50% C la y s to n e . s o f t , as a b o v e , c a v in g s .
50% C la y s to n e . dark g rey , hard, s ilty  as a b o v e .

70% C la y s to n e . dark grey a s  ab ove .
30% C la y s to n e . s o ft , as c a v in g s , as ab ove.
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460:Y /r,f) 70% C la y s to n e , black to dark grey a s  a b o v e , b r itt le , g la u c o n it ic .
' 30% ca v in g s of so ft c la y sto n e .

470 -  480

480 -  490 

490 -  500 

500 -  510 

510 -  520

520 -  530

530 -  540 

540 -  550

550 -  560 

560 -  570

570 -  585 

585 -  593

C la y s to n e , a s  ab o v e , show s s lig h t f i s s i l i t y ,  m oderately hard.
10% of the cu ttin gs are so ft c la y sto n e  c a v in g s .

C la y s to n e . a s  ab ove , very s i lty .

C la y s to n e . a s  ab ove .

C la y s to n e . a s  ab o v e , becom ing in crea sin g ly  s i l ty .

C la y s to n e , a s  ab o v e , very s i l ty ,  containing abundant c lea r  
subangular quartz g ra in s , grades to  a s i l t s to n e .

S ilts to n e . b lack  when w e t, dark grey when dry b r itt le , a rg illa ceo u s  
m ic a c eo u s , com posed of subangular quartz g ra in s , b lack  ? carbon­
a ceo u s  sp e c k s , w hite c la y  f le c k s , sm all pyrite a g g r eg a te s ,  
o c ca s io n a l g lau con ite  p e lle t s .  Trace of s o f t , poorly cem ented  
sa n d sto n e , fin e grained, com posed of equal q u an tities o f c lea r  
subangular quartz grains and s o ft , g reen , g lau con ite  p e l le t s .

S ilts to n e , a s  a b o v e , but s lig h tly  so fter , more water so lu b le .

S ilts to n e , a s  a b o v e , very sandy w ith scattered  fin e  sand s iz e  c lea r  
quartz, and abundant g lau con ite  p e l le t s ,  common carbonaceous  
f le c k s .  Trace of sa n d sto n e , as ab ove . Trace o f pyrite a s  
cryp tocrysta llin e a g g r eg a te s .

S ilts to n e , a s  ab o v e , coarse  grained , trace sa n d sto n e , a s  a b o v e .

S ilts to n e , a s  above, grades in part to a fin e  grained sa n d sto n e , 
m ica ceo u s, abundant g lau con ite  a s  so ft green p e lle ts  m ostly  0 .2 5  mm. 
a c r o s s , common clear  andyellow  subangular quartz grains m ostly  
fin e  sand s iz e  but o cca s io n a lly  to 2 mm. in  d iam eter, the s ilts to n e  
i s  becom ing l e s s  w e ll cem en ted , 20% of the cu ttin gs c o n s is t  of 
quartz and g lau con ite  sandy s i l t .

S ilts to n e . as ab ove .

Core Number O ne. Recovered 5 f t .  2 in s .  (65%)
C o n s is ts  of c la y s to n e , s ilty  in part, minor s ilts to n e  and very minor 
sandston e the boundaries betw een th ese  lith o lo g ie s  are som etim es
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sharp, som etim es gradation al. The c la y sto n e  predom inates w ith the 
s ilty  c la y s to n e , s ilts to n e  and sandston e a s  thin in terb ed s, 
lam in ation s, le n s e s  and le n s e - l ik e  bod ies and rounded in c lu s io n s .  
The c la y sto n e  i s  ligh t to dark grey when dry, black when w e t ,  
so ft to m oderately hard, b r itt le , s lig h tly  f i s s i le  very m icaceou s with  
brown b io tite  and w hite m uscovite f la k e s , the flak es having no 
preferred orien tation . Very s ilty  in  part grading to a s i l t s to n e . with  
subangular quartz g ra in s , b lack carbonaceous s p e c k s , sp a rse ly  
scattered  green g lau con ite  p e l le t s ,  crysta llin e  pyrite a g g r eg a te s . 
Rounded to angular quartz grains occur scattered  randomly throughout 
the co re , som e 5 mm. in diam eter, the larger grains appearing to  
have been  derived from a metamorphic sou rce .
The san d ston e is  w hite to grey o c ca s io n a lly  g reen ish , fin e  gra ined , 
poorly sorted , s o ft , porous, co n s istin g  of angular and subangular  
c lea r  quartz, numerous so ft green g laucon ite  p e lle t s ,  b lack  
carbonaceous m aterial and minor brown and w hite mica f la k e s .
The san d ston e occurs in thin interbeds to 2 cm . w id e . The 
porosity  and perm eability of the c la y sto n e  and s ilts to n e  is  very  
lo w , the p o s s ib ility  e x is t s  for som e sm all amount of fracture 
p orosity .
The p resen ce  of g lau con ite  in  association  with b io tite  mica and 
pyrite in d ica tes  a sh a llow  w ater open marine origin for the c la y sto n e s  
and s i l t s to n e s .  They w ere d ep osited  at a slow  rate under s lig h tly  
reducing co n d it io n s , probably a t a depth of le s s  than 100 fathom s.

N o te: F lu o rescen ce  cut w as obtained from cuttings from m ost of
the sec tio n  drilled  but in a ll c a s e s  flu orescen ce  w as due to  c a lc ite  
or contam ination by d ie s e l  o i l ,  or tool joint compound (Kopr Kote) e tc .

Postu lated  Stratigraphy

0 -  4 Surface S o il
4 -  159 Nullarbor L im estone

159 -  328 W ilson  Bluff L im estone
328 -  367 Sand E ocene
367 -  425 C la y sto n e  (soft) Eocene
425 -  593 C la y sto n es  and s i lt s to n e s , E ocene ?

Lower C retaceou s?

593' -  600 S ilts to n e . grey , dark grey when w e t , so ft , very m ica ceo u s, 
o c ca s io n a l very fin e  g lau con ite  g ra in s , numerous very fin e  
carbonaceous f le c k s  (plant remains) medium to coa rse  grained  
subrounded co lo u r le ss  and m ilky quartz grains scattered  throughout.
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6Of 510 S iltston e  a s  a b o v e , grades to c la y s to n e , b la ck , s o f t , w axy , 
p y r itic .

610 -  620 

620 -  630

630 -  640 

640 -  650

650 -  660

660 -  670

95% S iltsto n e  a s  a b o v e .
5% Quartz sa n d , coa rse  grained.

40% S iltsto n e  a s  above (C ave in m aterial?)
50% Quartz sa n d , u n co n so lid a ted , co a rse  to very c o a r se , subrounded 
to subangular quartz g ra in s , gen era lly  co lo u r le ss  to w h it ish , som e  
b lu ish , poorly sorted .
10% W h ite , subangular coa rse  grained mineral; sa tin  lu s tr e , brittle  
granular when cru sh ed , translucent in  sp lin ter s , perfect c le a v a g e ,  
hardness approxim ately 4 -  probably ANHYDRITE.

90% S iltsto n e  a s  above (C ave In?)
10% Quartz sand a s a b o v e . Trace ?Anhydrite.

40% S iltsto n e  and black w axy c la y sto n e  as ab ove . (C ave In ).
50% Quartz sand a s  a b o v e .
10% ?A nhydrite.

10% S iltsto n e  and c la y sto n e  -  m ainly c la y sto n e  w ith  pyrite (C ave In ) . 
75% Quartz sa n d , a s  a b o v e , some has coating  of pyrite and is  
p o ss ib ly  from overlying c la y s to n e .
15% ?Anhydrite.

15% S iltsto n e  and c la y sto n e  a s  above (C ave In ).
75% Quartz sand a s  a b o v e .
10% ? A nhydrite.

670 -  680

680 -  690

Trace C layston e and S iltsto n e  a s above (?C ave  in ) . 
90% Quartz sand a s  ab o v e .
10% A nhydrite. Trace p y r ite .

As above (6 7 0 -6 8 0 ).

690 -  700 10% S iltsto n e  and c la y sto n e  a s  above (? C a v e  in ) .
90% Quartz sand a s  a b o v e . Trace ?A nhydrite.
(Note: C uttings coated  w ith w hite p aste  -  p o ss ib ly  ?anhydrite  
crushed during d r illin g ).

700 -  710 As for 6 9 0 -7 0 0 .
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710 r ’,20

720 -  730 

730 -  740 

740 -  750 

750 -  760

760 -  770

770 -  780

780 -  790 

790 -  800 

800 -  810

810 -  820

820 -  830

As for 6 9 0 -7 0 0 .
Trace ?Anhydrite and p yrite , rave fresh fe ld sp ar.

As for 6 9 0 -7 0 0 .

As for 690-700.

As for 6 9 0 -7 0 0 .

As for 6 9 0 -7 0 0 .
C uttings coated  w ith  brown? lig n itic  mud a lso  darkening of drilling  
mud. C lay ston e or c la y  band estim ated  7 5 0 -7 5 8 .

As for 7 5 0 -7 6 0 .
F leck s of carbonaceous m atter. Trace pyrite.

As for 7 5 0 -7 6 0 .
Trace lig h t brown very so ft c la v s to n e .

As for 750 -  7 6 0 .

As for 750 -  7 6 0 .

2 0% C lay s to n e , dark g rey , pyritic (?C ave  in ) .
80% Quartz sand w ith  w hite p aste  coating ( ? an h yd ite).
Trace lig h t brown so ft c la y s to n e .

80% C la y sto n e , b la c k , a s  above (?C ave  in)
10% Quartz sand a s a b o v e .
10% Quartz san d ston e (Orthoquartzite) w hite to  brownish w h ite , 
fine grained , g en era lly  very w e ll sorted with o cca s io n a l w e ll  
rounded medium to  co a rse  c o lo u r le s s , orange, and red ? quartz 
g ra in s , few  mica f la k e s , some very fine dark brown to b lack  
undeterm ined g ra in s , o c ca s io n a l pyrite.
(D rilling rate change 8 1 2 ') .

90% C layston e  a s  above w ith  som e ligh t grey very san d ysiltston e  
stringers (? C a v e  in ) .
5% Quartz sand as  a b o v e .
5% Quartz sandston e a s  ab o v e .

80% C la yston e  a s  above (? C a v e  in ) .
20% Quartz sandston e a s  ab o v e .
Trace Quartz sa n d . Trace so ft brown c la y sto n e .

830 -  840
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20% C layston e  a s  above (? C a v e  in ) .
10% Quartz sand as  a b o v e .
70% Quartz sandston e as a b o v e . Trace pyrite.

Core Number Two. 850 -859  R ecovery 9" = 8.3%
D ep th s: 850 -  853 Quartz sa n d sto n e .
(from drilling rate) 853 -859  C la y sto n e .
L ithology
(850 -  853) Quartz san d ston e (O rthoguartzite). w hite to  brown w h ite , 
gen era lly  fin e  grained and w e ll sorted but w ith numerous c o lo u r le s s ,  
p ale y e llo w , pink and red translucent grains scattered  throughout, 
th ese  coarser grains som etim es form a poorly sorted very coarse  
grained san d ston e w ith grain s iz e s  varying from fin e to very coarse  
grain ed , the coarse  grains are w e ll rounded and frequently su b -  
sp h er ica l, the sandston e a s a w hole is  hard, m a ssiv e  and gen era lly  
appears tigh t ex cep t for the coarse  grained parts w hich have v is ib le  
porosity; vertica l fracturing is  p resent.
(853 -  859) C la yston e  p a le  g reen , in part mottled w ith  red , fin ely  
m ica ceo u s , ex h ib its  very im perfect f i s s i l i t y ,  con ta in s coa rse  w e ll 
rounded quartz grains some o f w hich are red and y e llo w , th ese  grains  
som etim es form le n s e s  o f very sandy c la y sto n e , the c la y sto n e  tends  
to  d isin tegra te  in  w ater.

10% S ilts  tone and c la y s to n e . dark grey (C ave in )
40% Quartz sa n d , medium to very coarse grained, very w e ll rounded, 
p o ss ib ly  from a coarse  san d ston e len se  in  the overlying sa n d sto n e . 
30% Quartz sa n d sto n e , w hite  to  brown w h ite .
20% C la y sto n e . green w ith  red m ottling.

50% C la y s to n e . b la ck , w a x y , (C ave in ).
5% Quartz g r a in s .
5% Quartz sa n d sto n e .
40% C la y s to n e , p a le  green to  green , rarely w h ite , w ith  red m ottling. 
Trace pyrite .
Trace orange ca lcaren ite  w ith  sh e ll fragments (C ave In ).

2 0% C la y s to n e . b la ck , w a x y , (C ave In ).
20% C la y s to n e , green w ith red mottling (Note: M uch of c la y sto n e  
lo s t  during w ashing and drilling a s  it  readily d is in teg ra tes  in w ater). 
60% D olom ite , w hite to  very ligh t brown grey w h ite , hard, d e n se ,  
cryp tocrysta llin e grades into a dull w hite D olom itic S ilts to n e .
Trace Quartz sa n d sto n e .
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88f 390

890 -  900

900 -  910

910 -  920

920 -  930

930 -  940

10% C lay  s to n e , b lack  , w axy (C ave In).
10% C la y s to n e . g reen , m ottled red in part.
80% D olom ite and D olom itic San d ston e.

10% C la y s to n e . b lack (C ave in ) .
10% C la y sto n e . green .
20% C la y s to n e . red and red mud.
60% D olom ite and D olom itic S ilts to n e .

75% C la y sto n e , m ainly red brown, so ft , w ith som e green m ottling, 
m ica ceo u s , con ta in s few  fin e  to medium grained quartz g ra in s .
25% D olom itic  S il t s to n e . w h ite , brownish w h ite , green ish  w h ite , 
m ica ceo u s, gen era lly  san d y , som e pyrite, a lso  dolom ite a s  a b o v e . 
Trace C la y s to n e . b la ck , w axy .
Trace Quartz sa n d sto n e .

7 0% C la y sto n e , gen era lly  red brown as ab ove, very s ilty  in  part, 
som e green m ottled fragm ents contain  pyrite.
30% S ilts to n e , green ish  w hite to  ligh t green in part, very  
m icaceou s in  part, s lig h tly  c a lca reo u s , grades from the c la y s to n e .

80% C la y sto n e , green and red , green .
20% S ilts to n e , w hite m ica ceo u s, p yritic , grades from the c la y s to n e .  
Trace D o lom ite . Trace Quartz sa n d sto n e .

85% C la y sto n e , m ottled green and red , m ica ceo u s, p y r itic , the 
pyrite appears to be confined  to the green p arts , o c ca s io n a l quartz 
g r a in s .
15% S ilts to n e , du ll w h ite , c a lca r e o u s , grade from the c la y s to n e . 
Trace d o lom ite .

85% C la y s to n e . m ottled green and red to red brown, purple in  part, 
very m icaceou s in part, pyritic in green parts.
15% S ilts to n e , w hite to  green ish  w h ite , m ica ceo u s, frequent 
p yrite , c a lc a r e o u s , grades from the c la y sto n e .
Trace D olom ite.

950 -  960 As for 940 -  950 -  c la y sto n e  dominantly green .

960 -  970 20% C la y sto n e . b la c k , w a x y . The cuttings are w e ll rounded and
probably rec ircu la ted .
15% Quartz g ra in s , fin e to  medium grained, subangular, rec ircu la ted . 
55% C la y sto n e . m ottled red and green , mainly green , the green  
c la y sto n e  i s  frequently p yr itic .
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10% S ilts to n e , green ish  w h ite , p yritic , grades from the c la y s to n e .  
Trace D olom ite.
Trace Quartz sa n d sto n e .
Trace orange C alcaren ite  -  recircu lated  or ca v e  in .

9 7 0 - 9 8 0  15% R ecirculated quartz san d .
85% C la y s to n e , m ottled red and green , the green parts are frequently  
s ilty  and p y r itic .
Trace D o lo m ite .
Trace C la y s to n e . b la ck .

980 -  990 80% C la y s to n e , m ottled red brown to red and green , purple in
part, green c la y sto n e  pyritic in part.
20% S ilts to n e , w hite to  green ish  w h ite , frequent p yrite , in  part 
w eakly  c a lc a r e o u s .
Trace c la y s to n e , b la c k . Trace Quartz san d .

990 -  1000 85% C la y s to n e . gen era lly  red brown w ith green m ottling , m ic a c eo u s ,
pyrite in som e of the green p arts. The green sh ale  grades in to  the 
green ish  w hite  S ilts to n e .
10% C la y s to n e , b lack  (C ave In ).
5% Quartz sa n d , medium grained , recircu lation .

1000  -  1010 As for 990 -  1000 .

1010 - 1 0 2 0  95% C la y s to n e , red brown to  purple, green m ottling, pyrite
cry sta ls  in  green p a r ts .
5% Quartz sa n d .
Trace C la y s to n e , b lack  (C ave In ).

1020 -  1030 100% C la y s to n e , m ottled red and green , m ainly red , s i l ty  in
part, pyrite in  green p arts , few m icro-stringers of quartz, grades  
to  w hite S ilts to n e .
Trace C la y s to n e . b la ck .
Trace D olom ite (C ave In ).

1030 -  1040 As for 1020 -  1030.

1040 -  1050 As for 1020 -  1030.

1050 -  1060 As for 1020 -  1030 but w ith more black c la y sto n e  ca v e  in .
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10P 

1070

12 .

: 10 7 0 As for 1020 -  1030 but w ith more w hite s i lty  to sandy c la y  ston e
w ith pyrite c r y s ta ls .

1080 As for 1020 -  103 0 .
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LITHOLOGICAL DESCRIPTIONS 

HUGHES NO. 2

10 80% L im eston e, variou sly  y e llo w , pink, w hite or g rey , hard,
r e c r y s ta llise d , cryp tocrysta llin e , fo ss ilife ro u s  w ith  foram inifera  
and b iv a lv e  m o llo sc s .
20% Red-brown sandy surface s o i l .

20 L im eston e, a s  a b o v e , cream , pink or y e llo w , d en se  cryp tocrysta llin e  
to  m e so cr y sta llin e , partia lly  rec r y sta llise d .

40 No sa m p les .

50 L im eston e, grades from w hite to  y e llo w , hard, d e n s e , o c c a s io n a l  
foram inifera, m ostly  cryp tocrysta llin e, scattered  c lea r  angular  
quartz g ra in s .

60 L im eston e , a s  a b o v e . Rare ?B ryozoans.

70 L im eston e, a s  a b o v e , rare green g laucon ite  p e lle ts  som etim es f il lin g  
in te r s t ic e s  in  foram inifera.

80 L im eston e, a s  a b o v e , scattered  angular quartz g ra in s , green so ft  
g lau con ite  p e l le t s ,  grades to  a ca lcaren ite  in part.

90 L im esto n e , a s  a b o v e , common bryozoa, scattered  red sta in ed  
c a lc ite  c u tt in g s .

100 L im esto n e , a s  above grades into a ca lcaren ite . trace of ch a lced on y  
as angular g ra in s , common g lau con ite  p e lle t s .

110 C a lca ren ite . a s  a b o v e , w h ite , ligh t cream and o c c a s io n a lly  red
g ra in s , predom inantly angular, medium sand s iz e  grains o f c a lc ite  
quartz, f o s s i l  and lim eston e fragments and rounded g la u co n ite  
p e l le t s .

110  -  120 C alcaren ite  a s  ab ove .
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l i j  -  130

130 -  140

140 -  150 

150 -  160

160 -  170 

170 -  180 

180 -  190 

190 -  200

200 -  208

C a lca ren ite , as ab o v e , common g lau con ite  as dark green p e lle ts  
and fin e ly  d issem in ated  in  so ft rounded amorphous grains to  1 mm. 
in d iam eter.

C a lca ren ite , a s  a b o v e , predominantly w h ite , only o c c a s io n a l  
g la u c o n ite .

C a lca ren ite , as a b o v e .

C a lca ren ite , as a b o v e , w hite to y e llo w , hard, medium to co a rse  
grained , c o n s is t s  of fa irly  w e ll sorted gen era lly  subrounded 
g ra in s . F o ss ilife ro u s  w ith both foraminifera and b ryozoan s.

C a lca ren ite ,

C a lca ren ite ,

C a lca ren ite ,

as a b o v e , w hite to ligh t cream .

as a b o v e , common b ryozoan s, rare g la u c o n ite .

as a b o v e .

C a lca ren ite , a s  a b o v e , w h ite , medium grained , reason ab ly  w e ll  
sorted , common c lea r  angular quartz g ra in s , \  to 1mm. in  d iam eter, 
o c ca s io n a l bryozoans on ly .

No circulation.

208 -  210

210  -  220

Sand, lig h t brown, medium to  coarse grained, c o n s is t s  of fa ir ly  
w ell sorted , subrounded to rounded quartz, p o lish ed  and som etim es  
p itted , c le a r , brown and milky g ra in s , o cca s io n a l rounded lith ic  
g ra in s . The quartz often has ragged brown in c lu s io n s  and appears  
to be o f metamorphic orig in , a lso  exh ib its  common in c lu s io n s  o f a 
black mineral up to 0 .2 5  mm. a c r o s s .
Trace o f lig h t brown c la y .

Sand, a s  ab o v e .

220 -  230 Sand, a s  a b o v e , s lig h tly  finer grained, w ith predom inantly subangulnr 
to  subrounded g ra in s.

230 -  240 Sand, a s a b o v e .

240 -  250 (D rilling break 242 fe e t ) .
C la y , b la c k , o cca s io n a lly  green-grey and s i l t y ,  s lig h tly  s tick y  
when w e t , h igh ly  carb on aceou s, contain s thin interbeds o f b r itt le ,  

. b la ck , l ig n ite .
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250 -  260 C la y , a s  a b o v e , ligh t grey to b lack very carbonaceous in  part, 
o cca s io n a l lig n it ic  b an d s, s ilty  to very s i l ty ,  m ica ceo u s, trace  
of ?pyrite o cca s io n a l cuttings of an orange brown mineral in  
aggregates to  2mm. in diam eter.
C avings o f quartz sand common.

260 -  270 C la y , a s  a b o v e .
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HUGHES (N .W .) NO. 2 WELL, CUTTING DESCRIPTIONS 
270-420  FEET

95% C la y s to n e , ligh t to dark g rey , so ft , poorly co n so lid a ted , w ater  
so lu b le , very s ilty  w ith abundant so ft green g lau con ite  p e l le t s ,  mica 
f la k e s , sca ttered  b lack so ft carbonaceous s p e c k s . O ccasion a l 
cu ttin gs of red-brown rich ly  g lau con itic  c la y ey  m aterial.
5% San d ston e, lig h t cream to  ligh t green , so ft , b r ittle , c o n s is t s  
of so ft green g lau con ite  p e l le t s ,  black carbonaceous sp eck s  and mica 
flak es in a fin e ly  granular matrix of a soft translucent mineral w hich  
has no reaction  w ith co ld  HC1 but e fferv esces  v igorously  in hot a c id .

80% C la y s to n e , as a b o v e , very s ilty  and san d y, grades to a s ilts to n e  
in part.
20% S an d ston e, a s  a b o v e . Rare radiating cry sta ls  of a so ft c lear  
m ineral, probably gypsum .

290 -  300 90% C la y s to n e . a s  a b o v e , trace o f pyrite.
10% S an d ston e, as a b o v e , fin e  grained. Scattered coa rse  sand  
s iz e  quartz g ra in s , probably c a v in g s .

300 -  310 90% C la y s to n e , as a b o v e , abundant g lau con ite  p e l le t s ,  scattered  
p yrite .
10% San d ston e, as a b o v e .

95% C la y sto n e , as a b o v e , becom ing more firmly c o n so lid a ted , extrem ely  
g la u c o n itic , grading to  a greensand in part, the g lau con ite  p e lle ts  are 
often coated  w ith  fin e ly  c ry sta llin e  pyrite.
5% S a n d ston e . a s  ab ove .
Trace of red-brown g la u co n itic  c la y , as above.
Scattered quartz grains -  c a v in g s .

C la y s to n e . a s  a b o v e , extrem ely s ilty  with g la u co n ite , m ica , 
un identified  w hite f le c k s ,  pyrite and quartz as s i l t  s iz e d  g ra in s . 
Trace sa n d sto n e . a s  a b o v e .

330 -  340 C la y s to n e . a s  a b o v e , but l e s s  g la u co n itic . 
Trace o f S an d ston e , a s  a b o v e .
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340 -  350 

350 -  360 

360 -  370

370 -  380

380 -  390 

390 -  400 

400 -  410 

410 -  420

90% C la y s to n e , a s  a b o v e , grades to a greensand in p la c e s .
10% S an d ston e, a s  a b o v e .

90% C la y sto n e . a s  a b o v e , rich ly  g la u co n itic , trace of p yrite .
10% S a n d ston e , as a b o v e .

95% C la y s to n e . as a b o v e , but l e s s  s i l ty .
5/6 S an d ston e , a s  a b o v e . Trace of anhydrite as clear radiating and 
c r y s ta ls .

C la y sto n e . a s  a b o v e , predominantly non s i l ty ,  or very fin e ly  s i lty  
cu ttin gs w hich  c le a v e  in to  subparallel sh e e ts  on the addition of 
water to  the dry c u tt in g s . Trace of Sandstone, as ab o v e .

C la y s to n e . a s  a b o v e .

C la y s to n e , a s  a b o v e , g rey , brittle predominantly non s i l ty .

C la y s to n e . a s  a b o v e .

C la y s to n e . a s  a b o v e .

420 -  430 Core N o . 1 .
R ecovered 2 f t .  4 in ch es  (23%)
The Core has been  com pacted and irregularly forced into the barrel, 
destroying a ll  traces o f bedding and structure.
The lith o logy  is  c la y s to n e . ligh t to mid grey , fairly so ft , b r itt le , 
predom inantly fin e ly  s i l t y ,  but o cca s io n a lly  very s ilty  and sandy  
w ith abundant so ft green g lau con ite  p e l le t s ,  common b io tite  and m u scovite  
mica fla k es  so ft b lack  carbonaceous s p e c k s , unidentified  so ft w hite  
f le c k s  and irregular to ovo id a l cry sta llin e  aggregates of p yrite .

H ughes (N .W .) N o . 2 , P ostu lated  Stratigraphy
0 -  4
4 -  208 

208 -  245 
245 -  430

Surface S oil 
Nullarbor L im estone 
Quartz sand  
Grey C la y sto n es

Recent
Lower M iocene  
Eocene
?Lower C retaceous
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HUGHES (N .W .) N O .2 WELL 

Cutting D escrip tion s 4 3 0 -760  fe e t , core d escrip tion  Core N o . 2 751 -757  fe e t

430 -  440 90% C la y sto n e , ligh t to mid g rey , s o f t , brittle predom inently s lig h tly
s i l ty ,  o c ca s io n a lly  very s ilty  contain ing abundant g la u c o n ite , 
carbonaceous sp e c k s , mica fla k es  and pyrite as cry sta llin e  aggregates  
or fin ely  d ivided  and d issem in ated  c r y s ta ls .
10% S ilts to n e . buff, ligh t cream to ligh t green , so ft , b r itt le , 
g la u c o n itic , carbonaceous and m ica ceo u s.
Trace o f C la y sto n e , red-brow n, s o f t , g la u con itic  m ic a c eo u s .

440 -  450 C la y sto n e , as ab ove .
Trace s i l t s t o n e , a s  ab ove .

450 -  460 90% C la y s to n e , a s  ab o v e , becom ing l e s s  water so lu b le , very
g la u co n itic  and pyritic in part.
10% S ilts to n e , as a b o v e , o c ca s io n a lly  red-brown in co lou r , but 
u su a lly  buff co loured .

460 -  47 0 C la y sto n e , a s  ab o v e , but becom ing s i lt ie r .

470 -  480 C la y sto n e , as above but l e s s  s i l ty .

480 -  490 C la y sto n e , as ab ove , the dry cu ttin gs c lea v e  on the addition  of
water -  "Heaving S h ale" .

490 -  500 C la y sto n e , as ab ove .
Rare cu ttin gs of an orange-brown ferrous mineral cem enting c lear  
quartz g r a in s .

500 -  510 C la y sto n e , as ab ove .

510 -  520 C la y sto n e , a s  ab ove, o cca s io n a l pyrite aggregates and fine
d issim in ated  c r y s ta ls .

52 0 -  5 30 C la y sto n e , as a b o v e , o cca s io n a l rounded clear quartz grains occur
randomly scattered  throughout the c la y s to n e . Extrem ely g la u co n itic  
in part.

-
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530 -  f 

540 -  550

550 -  560

560 -  570 

570 -  580 

580 -  590

590 -  600

600 -  610 

610 -  620 

620 -  630 

630 -  640

640 -  650

C lay s to n e , as a b o v e .

C la y sto n e , as a b o v e , common fin e ly  cry sta llin e  m a sse s  of pyrite , 
scattered  g la u c o n ite , o cca s io n a l c lea r  and milky quartz grains to 
medium sand s iz e ,  trace o f w hite anhydrite.

70% C la y s to n e , a s  ab o v e .
30% Sand, medium to co a rse  grained , c o n s is t s  of fa irly  w e ll sorted , 
angular to subrounded c le a r , milky and green sta in ed , frosted  quartz 
g ra in s . The quartz commonly con ta in s zoned and oriented  
in c lu s io n s  and undoubtedly derives from a metamorphic p rov in ce .

30% Sand, as a b o v e .
70% C la y s to n e , a s  above -  c a v in g s .

70% Sand, a s  ab ove .
30% C la y s to n e , a s  a b o v e , c a v in g s .

90% Sand, a s  ab ove , pyrite in c lu sio n s  in quartz grains are common, 
the sand is  not a s  w e ll sorted .
10% C la y s to n e , a s  a b o v e , c a v in g s .

80% Sand, a s  ab o v e , coarser grained more aptly termed a granule  
gravel than a san d , w ith  o cca s io n a l grains ranging up to 8 mm. 
a c r o s s .
20% C la y s to n e , a s  ab o v e , c a v in g s .

80% Granule G ravel, a s  ab o v e .
20% C la y s to n e , a s  a b o v e , c a v in g s .

70% Granule G ravel, a s  ab o v e .
30% C la y s to n e , a s  ab o v e , c a v in g s .

70% Granule G ravel, a s  ab ove .
30% C la y s to n e , a s  ab o v e , c a v in g s .

50% Granule G ravel, a s  ab ove.
50% C la y sto n e , a s  a b o v e , o cca s io n a l b la ck , brittle lig n itic  
fragments to 5mm. cav in gs .

50% Granule G ravel, a s  ab o v e .
50% C la y s to n e , a s  ab o v e , cav in gs trace sa n d sto n e , w hite to  cream  
s o ft , fin e  grained , w e ll sorted c o n s is t s  of angular to subangular  
clear  and m ilky quartz grains in a so ft arg illaceou s m atrix.
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650 -  6 

660 -  670 

670 -  680

680 -  690 

690 -  700 

700 -  710

710 -  720

720 -  730 

730 -  740

740 -  750

60% Granule G ra v el, a s  a b o v e , rare lith ic  gra in s.
40% C la y s to n e , a s  a b o v e , c a v in g s .

50% Granule G ravel, a s  a b o v e .
50% C la y s to n e , a s  a b o v e , c a v in g s .

80% Granule G ravel, a s  ab ove .
20% C la y s to n e , a s  a b o v e , c a v in g s .
Trace o f gypsum .

60% Granule G ravel, a s  ab o v e .
40% C la y s to n e , a s  a b o v e , c a v in g s .

70% Granule G ra v el, a s  ab o v e .
30% C la y s to n e , a s  a b o v e , c a v in g s .

5% Sand, a s  a b o v e , grades to granule g ra v el.
95% C la y s to n e , a s  a b o v e , ca v in g s trace C la y sto n e , m ilky green , 
s o ft , poorly c o n so lid a te d , s i l t y ,  m ica ceo u s.

5% Sand, a s  a b o v e , ca v in g s?
95% C la y s to n e , a s  a b o v e , c a v in g s .
Trace of w hite amorphous anhydrite.
Trace of green c la y s to n e , a s  ab o v e .

5% Sand, a s  a b o v e , ca v in g s?
95% C la y sto n e . a s  a b o v e , c a v in g s . Trace of c la y s to n e , green , 
as a b o v e . Trace Gypsum or anhydrite, reduced to pow der.

5% Sand, a s  a b o v e , ca v in g s?
90% C la y s to n e , a s  a b o v e , c a v in g s .
3% A nhydrite, as translucent p inkish  and brownish w h ite , hard 
cryp tocrysta llin e  c u tt in g s .
2% S a n d ston e , w hite to green ish  w h ite , very fine gra in ed , s o f t ,  
c o n s is t s  of subangular hard c lea r  grains in a w hite ?gyp sifero u s cem en t, 
m ica ceo u s, carb onaceou s?
Trace of green c la y s to n e , as a b o v e .

5% San d, a s  a b o v e , but l e s s  w e ll sorted , very fine to  very coa rse  
grained .
25% C la y s to n e , a s  a b o v e , c a v in g s .
60% A nhydrite, p in k ish  w h ite .
10% S an d ston e, a s  a b o v e . Trace o f green c la y s to n e . a s  a b o v e .
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751—', T Core Number 2 .

7 5 7 - 7 6 0  75% A nhydrite, a s  a b o v e , grey ish  brown, w hite, p ink , y e llo w .
Extrem ely hard and d e n se .
25% C la y s to n e . a s  a b o v e , c a v in g s .
Trace S an d ston e , a s  a b o v e , very fin e grained. Trace o f  
cry sta llin e  ch a lco p y r ite .

6 hours w ere taken to drill 12", from 7 5 9 -7 6 0 .N ote:
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HLGHES (N .E .)  NO. 3 WELL 
SPUDDED 11 a . m .  6 . 5 . 6 6

R.Lo 460 fe e t  above Mean Sea L evel

Sample D escrip tion s 0 - 1 1 0  fe e t .

60% L im eston e, w hite to ligh t cream , hard, com pact, cavernous  
(c a v it ie s  to 3 fee t a cro ss  and larger), m eso to  m acrocrysta llin e , 
s il ic e o u s  in part, highly fo ss ilife ro u s  w ith m ollusc fragm ents, 
corals and foraminifera .
40% L im eston e, red brown, hard, very sandy and s ilty  w ith  c lear  
rounded quartz g ra in s , a r g illa c eo u s , black carbonaceous s trea k s, 
banded in part.

40% L im esto n e , w hite and ligh t cream , a s  a b o v e , a ls o  lig h t y e llo w .  
60/o L im esto n e . red-brow n, a s  ab ove , c lear  cry sta llin e  quartz in 
vugs and sm all c a v it ie s .

20 -  30 Omitted from d escr ip tio n .

30 -  40

40 -  50 

50 -  60

60 -  70

10% L im eston e , w hite to  y e llo w , a s  ab ove.
90% L im eston e, red-brow n, a s  ab ove , very s i lty  and san d y , very  
arg illa ceo u s grading to a ca lcareou s c la y sto n e  w hich d isin tergrates  
on the addition of water -  "Heaving Sh ale" .

50% L im esto n e . w h ite , as ab o v e .
50% L im eston e , red-brow n, a s  ab ove .

L im eston e , w h ite , as ab o v e , predominantly m eso cry sta llin e , 
com posed primarily of w hite fo s s i l  fragments in a c lea r  ca lca reo u s  
m atrix.
40% L im esto n e , red-brow n, a s  ab ove.

80% L im eston e , w hite a s  ab o v e , o c ca s io n a lly  c lear  cry sta llin e  
quartz cem en ts fo s s i l  and ca lcareou s fragm ents.
20% L im eston e, red-brow n, a s  ab ove, grades to a ca lca reo u s  
c la y s to n e .

70% L im eston e, w h ite , a s  ab ove , extrem ely fo s s i l ife r o u s , common 
foram inifera, c o r a ls , m ollu sc and other fragm ents, ca lca reo u s  
and o c ca s io n a lly  arg illa ceo u s or s ilic e o u s  cem en t.
30% L im estone and c la y s to n e , red-brow n, a s  a b o v e , very s i lty  and

i
t



sandy contain ing abundant, c lea r  rounded to angular c lea r  quartz 
g ra in s .

40% L im eston e, w h ite , a s  ab o v e .
60% L im estone and C la y sto n e , red-brow n, a s  ab ove .

90% L im eston e , w hite  and y e llo w , a s  a b o v e , but predom inently  
m eso to m icrocrysta llin e , w ith abundant g lau con ite  a s  so ft green  
p e lle ts  and f i l l in g . In ter stice s  in cora ls and foram inifera.
10% L im estone and c la y s to n e , red-brown as  ab ove.

70% L im eston e , w hite to y e llo w , as ab ove, predom inently ligh t  
y e llo w , rare g lau con ite  p e l le t s .
30% L im estone and minor c la y s to n e , red-brow n, a s a b o v e .
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Cutting D escrip tion s 110-280 f t .

110 -  120 95% L im estone, w hite and liqht cream T as above (se e  previous  
w eek ly  report), hard/ extrem ely g la u c o n it ic .
5% L im estone and C la y s to n e , red-brow n, a s  a b o v e , extrem elv s i lty  
with abundant quartz and g la u co n ite .

120 -  130 50% L im eston e, w h ite , a s  a b o v e , hard to so ft , only s lig h tly  
g la u co n itic .
10% L im estone and C la y s to n e , red-brow n, as ab o v e .
40% C la y sto n e , ligh t qreen , verv so ft and poorly c o n so lid a te d , 
s lig h tly  ca lca reo u s and very g la u co n itic .

130 -  140 95% L im estone, w h ite , a s  a b o v e , hard to so ft and ch a lk y . M oderately  
g la u co n itic , s i lty  w ith  abundant sm all un identified  red sp e c k s .
5% ClaystoneT ligh t g reen , a s  a b o v e .

140 -  150 L im estone, w hite and ligh t cream , a s  above predom inantly coft anH 
ch a lk y , trace of g la u c o n ite .
Trace of C la y sto n e , lig h t green as  ab ove.
Note: The lim eston e  in  th is  sam ple commonly d isp la y s  bright blue  
flu o rescen ce  and g iv e s  a blue cut in 1 . 1 . 1  tr ich lop oeth an e, probably 
due to hydraulic o il contam ination .

150 -  160 20% L im estone, w hite a s  a b o v e .
80% L im eston e, w hite and ligh t v e llo w , very ch a lk y , so ft , poronc 
scattered  bryozoa, rare g la u co n ite .
N ote: D rilling break 157 fe e t .

160 -  170 L im eston e, chalky as a b o v e , abundant. hryo^oa, scattered  g ianeen it^  
p e lle ts  and g lau con ite  f il lin g  in ter s tic e s  in f o s s i l  fragm ents. The 
lim eston e  cu ttin gs have the appearance of a medium grained  
ca lcareou s san d , but th is  i s  due to  the soft porous chalky nature o f  
the lim esto n e .

170 -  180 80% L im estone, ch a lk v . a s  ab o v e , common g la u co n ite , p e lle tc  
o c ca s io n a lly  to 1 mm. a c r o s s .
20% Sand, fin e  to medium grained com posed o f w e ll sorted clear  
subangular quartz g r a in s .
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1 8 0 - 1  .8 ,. No circu la tion .r .

186 -  190 20% L im eston e, a s  a b o v e . -
80% Sand, a s  a b o v e / brown fine to  medium grained / fairly w e ll sorted / 
com posed of angular to  o c ca s io n a lly  subrounded/ c lea r  and p o lish ed  
quartz gra in s. Brown and black in c lu sio n s  w ith in  the quartz:are 
common and each  grain i s  lig h tly  coated  w ith brown a rg illa ceo u s m aterial. 
A lso present are sca ttered  dark brown/ rounded/ brittle g ra in s , 
p o ss ib ly  lam inae.

190 -  200 95% Sand, a s  a b o v e , fin e to coa rse  grained , o c ca s io n a l grains to
2m m ., predominantly angular to subangular, the sand co n ta in s  5% to  
10% ligh t brown arg illa ceo u s m aterial, probably iron rich w hich  
o cca s io n a lly  cem ents the quartz grains to form irregular so ft nodules  
of sa n d ston e, w ithin the sand .

200  -  210

210  -  220

220 -  230

Sand, a s ab ove , con ta in s  common so ft ligh t green g la u co n ite  p e l le t s .  
A b it sam ple from 209 fe e t  in d ica tes  that there are thin interbeds of 
w hite and ligh t green s i lty  non ca lcareou s c la y , w ith in  the san d .

Sand, as a b o v e , much o f the detrita l quartz is  derived from a 
metamorphic source area as ind icated  by in c lu sio n s  w ith in  the  
quartz, and the low  sp h ericity  of many o f the g ra in s .

Sand, as ab ove .

230 -  240 

240 -  250

—and, a s  a b o v e , the c la y  is  darker brown and more common -  up to 
20% of the sam p le . The sand is  finer grained and non g la u c o n it ic .

Sand, a s  ab ove , fin e  to medium grained scattered  lig h t green g lau con ite  
p e l le t s .

250 -  270 50% Sand, a s  a b o v e .
10% San dstone, brown, fa irly  s o f t , co n s istin g  of sand a s  a b o v e , 
cem ented by brown iron-rich  arg illa ceo u s m aterial.
30% C la y , ligh t b lu e ish -g re y , very so ft , s i l t y ,  o c c a s io n a lly  dark brown 
and carb on aceou s.
10% Pyrite, a s  m icrocrysta llin e a g g reg a tes , o c c a s io n a lly  cem enting  
quartz sand g r a in s .
The sam ple is  contam inated by paint f la k e s , rust s c a le s ,  w ood, 
d is t illa te  and graphite g r e a se .
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270 -  2410 80% C la y , a s ab o v e , s i l t y ,  s lig h tly  carb on aceou s, m ica ceo u s .
15% Sand, a s  ab o v e .
5% Pyrite, a s  a b o v e . Rare bryozoa and w hite lim esto n e  cu ttin gs -  
c a v in g s .

R.A. Laws
WELL SITE GEOLOGIST 
GEOSURVEYS OF AU STRATI A PTY. LTD.
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280-300

300-310

310-320

320-330

330-340

340-350

350-360

OUTBACK OIL COMPANY N.T..

EUCLA BASIN STRATIGRAPHIC DRU.T.ING PROTECT 
WEEKLY REPORT 1 5 . 5 . 6 6  -  2 1 . 5 . 6 6 .

-HUGHES ( N. E. )  N O . 3 WET.T.
CUTTING & CORE DESCRIPTIONS 2 8 0 -

N sle : C ircu lation  w as com p lete ly  lo s t  at 284 fee t and regained  
u sin g  saw dust resu ltin g  in sam ple contam ination .
90% Saw d ust.
8% C lay, a s  above (s e e  previous w eek ly  report).
2%.Sand; a s  above -  ca v in g s common pyrite a s m icrocrystalline  

a g g r eg a te s .

40% Saw dust.
60%.Cla y  . as a b o v e , common carbonaceous sp e c k s , g lau con ite  
p e lle t s ,  pyrite and mica f la k e s .
Trace sand; a s  above -  c a v in g s .

20% Saw d ust.
80% Clay;;, a s  a b o v e , very s i lty  in part, becom ing better  
co n so lid a ted  and grading to  a c la y sto n e  in  part.
Trace of hard b lack brittle ca lcareou s a r g illite .

.C lay ; a s  a b o v e , very common carbonaceous s p e c k s , so ft w hite  
sp e c k s , m ica , pyrite and g la v c o n ite .
Trace of sand; a s  above -  c a v in g s .
Sawdust contam ination .

C la y ; a s  a b o v e .
Sawdust contam ination .

C lay; a s  a b o v e .
Sawdust contam ination .

Clay;; a s  a b o v e , very so ft and s ilty .
Sawdust contam ination .

70% Clay; as a b o v e .
30% C la y sto n e , g rey , s o f t , brittle s lig h tly  s i l t y ,  su b -con ch o id a l 
fracture.

360-370
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380-390

390-400

400-410

410-420

42.0-430

430-440

440-450

450-460

60% Clay; a s  a b o v e .
40% C layston e; a s  a b o v e .
Sawdust contam ination .

80% C lay; a s  a b o v e .
20% C layston e; a s  a b o v e .
Saw dust contam ination .

40% C lay; a s  a b o v e , the majority probably ca v in g s .
60% C layston e; a s  a b o v e .
Sawdust contam ination .

50% C lay; a s  ab o v e .
50% C layston e; a s  a b o v e , so ft b r ittle , s lig h tly  s i l ty ,  o c c a s s io n a lly  
sm a ll, very g la u co n itic  and carbonaceous le n s e s .
Saw dust contam ination .

50% Clay; a s  a b o v e .
50% C laystone; a s  a b o v e .
Sawdust contam ination .

80% C lay; a s  a b o v e .
20% C layston e; a s  a b o v e , pyrite in part.
Saw dust contam ination .

80% Clay; a s  a b o v e .
20% C layston e; a s  a b o v e .
Trace quartz sand  
Saw dust contam ination .

40% C lay; a s  a b o v e ,
60% C layston e; a s  a b o v e , common subconchoidal fracture, con ta in s  
fa irly  common micro and m eso crysta llin e  pyrite a g g reg a tes .
Trace quartz sa n d .
Sawdust contm ination .
D rilling break 442 f e e t .

C lay  & C la yston e  ; a s  a b o v e , c a v in g s .
Granule g r a v e l; g rey , very fin e  to  medium grained , c o n s is t in g  of 
fa irly  w e ll sorted c lea r  and milky subangular to subrounded 
quartz g ra in s , and rounded grey anhydrite grains w ith  minor 
fe ldspar and lith ic  grains -  sand -  ston e and q u artzite . The 
quartz grains are commonly coated  w ith m icrocrysta llin e p yrite , 
in c lu s io n s  w ith in  the grains are a lso  common.
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460>470

'i
Granule Gravel; a s  ab o v e .
C lay & C la y s to n e ;a s  above -  c a v in g s .

470-480 Granule Gravel; a s  a b o v e P or rare areen stained quarts grains  
C lay & C la y s to n e ;a s  above -  ca v in g s .

480-490 Granule Gravel: a s  a b o v e .
C lay & C la v s to n e :a s  above -  c a v in g s .

490-500 Granule G ravel; a s  a b o v e , the ouartz is  derived from a motamorphio 
source area , a s  ev id en ced  by zoned in c lu s io n s , sta w in g , 
fracture pattern, and sp h er ic ity .
C lay  & C layston e; a s  above -  c a v in g s .

500-510 Granule Gravel; a s  a b o v e . The anhydrita is  vary hrit+la and partly  
converted to  gypsum  in part.
C lay & C layston e: a s  above -  ca v in g s .

510-520 50% Granule G ravel: a s  a b o v e .
30% C lay; a s  a b o v e , verv s i ltv  in Dart.
20% C layston e; a s  a b o v e , but oredom inently s ilt ie r  grading to  
a s ilts to n e  in part.
D rilling break 513 fe e t .

521-5 31 Core number o n e .

531-540 30% Granule G ravel;as above -  c a v in g s .
20% Clay; a s  a b o v e .
50% C layston e; a s  a b o v e , vary s i ltv  in part. 
Note: Fine quartz s i l t  p a ssin g  through the s e iv e s .

540-550 20% Granule Gravel; a s  above -  c a v in g s . 
30% Clay; a s  above -  c a v in g s .
50% C layston e; a s  above -  c a v in g s .
Fine quartz s i l t  p a ssin g  through the s e iv e s .

550-560 20% Granule G ravel; a s  above -  ca v in q s .
60% C lay  & C layston e; a s  above -  c a v in g s .
20% Sand; G rades from a coa rse  s i l t  to a very fine san d , and 
c o n s is t s  of w e ll sorted rounded c lea r  and polished  o c c a s s io n a lly  
pinkish  quartz g ra in s . In situ  a s  a ligh tly  cem ented quartz sandston e  
but much of the a rg illa ceo u s cem ent has been removed by the 
drilling mud.
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560-570t *• 95% Sand; a s  a b o v e , very fin e grained , c o n s is ts  o f quartz and 

minor angular to rounded w hite to grey grains of c lea v ed  
anhydrite and very minor angular m icrocrystalline pyrite  
aggregates rare quartz grains contain  numerous green in c lu s io n s .  
5% C avings of c la v f c la v s to n e , e t c . ,  a s  ahnvp.

570-580 50% Sand; a s  a b o v e , rare a lau con ite  p e lle ts .
15% Sandstone; w hite , s o ft , ooorly consolidatpd , fin e to vory  
fin e  gra ined , com posed of rounded, c lear  quartz, and minor 
anhydrite, in a matrix of w hite gypsiferous m aterial.
10% Sandstone; red to brownish red , s o ft , poorly oon so iid ated  
fin e  grained com posed of c lea r  quartz and minor anhydrite in  
a matrix of red a rg illaceou s cem ent.
5% Anhydrite; a s  anqular cream and w hite r lea v a g e  frarjmonto 
Trace of ch a lced o n v .red . transluopnt.
20% C layston e  and other cav in gs: a s  above.

580-590 15% Sandstone; red and w h ite , a s  ahovp.
15% C avin gs;o f c la y s to n e , ara v el, a s  abovp.
7 0% Shale; purple and green , hard b r ittle , f i s s i l e ,  very s i lty  
and san d y, d o lom itic .
Trace of challedonv: as ab o v e , flin tv  fraotnrp.

i  590-600 10% Sandstone;red and w h ite , as ah ove.

a
60% Shale; as ab o v e , the colour varying from light to Hark groon 
ligh t to dark purple, and brow nish-red , o c c a ss io n a l m ica f la k e s .  
The sh a le  grades to a dolom ite in cart. and sandv in terheds rrrade 
to a dolom itic a rg illaceou s san d ston e.
30% C avinqs of c la v sto n e  e t c . ,  as  ab ove .

600-610 10% Sandstone;as a b o v e , c a v in q s .
40% S h a le , dolom itic; a s  a b o v e , the sh a le  is  extrem ely s i lty  
and grades to a dolom itic s ilts to n e  eontain ing quartz, w hite  and 
green sp eck s and b rassy  coloured mica f la k e s .
50% C avinqs of c la v sto n e , e t c . ,  as ab ove.
Trace of challedonv; as ab ove .

610-620 60% Shale; a s  a b o v e , ourole and qreen , a s  ab ove.
40% C avinqs of c la v s to n e . sa n d ston e, g ravel, e to . a s  above  
Trace challedonv; a s ab ove .

620-630 60% S h a le , D olom itic; a s  ab ove , becom inn le s s  s i l ty .  
40% C avinqs; as ab ove .
Trace challedony; a s  ab ove .

• "3
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630'\640 60% S h a le , D olom itic; as ab ove , predom inentlv on r o le , becnm inn  
in creasin g ly  d o lom itic .
40% C avings; as ab ove .
Trace challedony; a s  ab ove .

640-650 75% Shale and Dolom ite; a s  ab o v e , purple, w h ite , minor nreen 
and brown, o c c a ss io n a lly  m ottled. The dolom ite has been  partly  
rep laced  by Ankerite (ferriferous d o lo m ite l.
25% C avings; a s  ab ove .

650-660 7 0% Shale and D olom itic; as ab ove, verv s iltv  in Dart.
30% C avings; as ab ove .
Trace of ch a lled o n y , y e llo w , red and transparent,, verv hard, 
flin ty  fracture, it  appears to f il l  sm all vugs w ithin the d o lo m ite .

660-670 80% Shale and Dolom ite; a s  ab ove , partly rep laced  by a n k er ite . 
20% C avings; a s  ab ove.
Trace of challedony; as ab ove.

670-680 80% Shale and Dolom ite; a s  ab o v e , predom inentlv licrht to  dark 
purple, minor green , w h ite , rarely brown, common dark m ottling  
due to sm all c ry sta llin e  m asses of d o lom ite , hard, b r itt le , very  
s ilty  in part w ith abundant rounded quartz.
20% C avings; a s ab ove .

680-690 90% Shale and D olom ite; a s  a b o v e , becom ina harder and more 
d o lo m itic .
10% C avings; as ab ove.
Trace of ch a lled o n y , as ab ove , partlv derived from the silieifir-.atinn  
of a ca lcareou s o o lite .

690-700 40% Shale and Dolom ite; a s  ab ove . Licrht to  dark ou ro le , off w hite  
cream o c c a ss io n a lly  green or brown, very s ilty  and sandy in  
part w ith abundant c lear  rounded quartz g ra in s .
60% Cavinqs; as a b o v e , c lav sto n e  r g ra v e l, sa n d sto n e .
Trace of challedony; a s  ab ove , o c ca ss io n a l o o lit le  c u ttin n s .

700-710 75% D olom itic sh a le  and Dolom ite; As ab o v e , arades to a san d ston e  
part.
25% C avinqs; a s  ab ove .

710-720 60% Shale and D olom ite; a s  ab ove, rare m icrocrvst.alline nvrite  
a g g reg a tes , interbedded w ith :-
15% Sandstone; g rey , ligh t brown, w h ite , m oderately hard, very  fin e  
grained, c o n s is t s  of quartz grains so ft black and green s p e c k s ,  rare 
m ica, dolom itic  cem en t, partly s i l ic i f ie d .
25% C avings; a s  a b o v e .
Trace challedony; a s  ab ove .
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72f> 730 50% Shale and Dolom ite; a s  ab ove .
10% Sandstone; a s  ab ove .
40% C avinqs; as ab o v e .
Scattered cu ttin gs of ch a lled o n y , brown and y e llo w  tran slu cen t , 
and som etim es transparent, banded very hard, flin ty  fracture, 
c o n s is t s  of cryp tocrysta llin e quartz replacing an o o lit ic  carb on ate .

7 3 0 -7 4 0 75% Shale and D o lom ite;as a b o v e , credom inentlv oink and lia h t  
purple, a lso  brown, red-brow n, green , off w h ite , and g rey .
25% C avings; a s  ab ove .
Trace Sandstone; a s  ab ove .
Trace challedony; a s  ab ove .

7 4 0 -7 5 0 75% D olom itic sh a le  and dolom ite; a s  ab ove.
20% C avings; a s ab ove.
5% C halledony; a s  a b o v e , becom ing in creasin g ly  o o lit ic .

750 -7 6 0 85% D olom itic  sh a le  and Dolom ite; a s  a b o v e , predom inentlv  
ligh t pink, ligh t buff and ligh t purple, dolom ite predom inates, 
trace of m icrocrysta llin e pyrite.
10% C avings; a s ab ove .
5% challedony; a s  a b o v e , o c c a ss io n a llv  red . o c c a s s io n a l c h ic s  
of s i l ic if ie d  o o lite .

760- 770 50% Dolom ite; a s  a b o v e , ligh t buff, ligh t Dink. grev . hard, 
b rittle , partly an k er itised , m icrocrystalline a r g illa c e o u s . 
25% D olom itic shale; a s  a b o v e ,l ig h t  purple. Dink, g reen . 
25% C avinqs; a s  ab ove .
Trace of challedon y and s ilic e o u s  oo lite; as ab o v e .

7 7 0 -7 8 0 50% Dolom ite; a s  a b o v e .
20% D olom itic shale; a s  ab ove.
25% C avings; a s  ab ove .
5% ch alled on y and s i l ic e o u s  oo lite; a s  ab ove.

780 -7 9 0 80% D olom ite and D olom itic shale; a s  ab ove , dolom ite predom inating 
pink, ligh t purple and buff, o o lit ic  in part, the o o lite s  poorly  
defined due to d o lom itisa tion .
20% S iliceo u s  oo lite; a s  ab ove . Brown, very hard, brittle  t ig h t, 
partly to  com p lete ly  s i l ic i f ie d , derived from the s i l ic if ic a t io n  on 
an o o lit ic  carb on ate, the o o lite s  are spherical to e l l ip t ic a l ,  and 
predominenry 0. 5mm in diam eter. The o o lite s  are w e ll to  poorly  
d efin ed , depending on the amount of s ilic if ic a t io n .
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OUTBACK OIL COMPANY N .L .

EUCLA BASIN STRATIGRAPHIC DRILLING PROTECT 
•WEEKLY REPORT 2 2 /5 /6 6  -  2 8 /5 /6 6

HUGHES (NvE.) N O . 3 ’WELL- 
CUTTING AND CORE DESCRIPTIONS 790 -  917 FT .

790 -  800

800 -  810

810 -  820

820 -  830

85% D olom ite and D olom itic Shale; As above (See previous  
w eek ly  report). L ight brownish grey and buff, minor lig h t pink 
and lig h t green ish  g rey . D olom ite predom iates and i s  hard, 
b r itt le . Rarely o o lo t ic .
10% C avings; As a b o v e , c la y  stone and g ra v e l.
5% S ilic e o u s  o o lite ; a s  a b o v e .
Trace of pyrite and ch a lcop yrite .

80% D olom ite; As a b o v e , but more co a rse ly  c r y s ta llin e .
1(0% C avings; a s  a b o v e .
10% Sandstone; ligh t brow nish-grey , s o ft , fr ia b le , very  fin e  
gra in ed , c o n s is t s  o f rounded c lear  quartz g ra in s , dolom ite  
fragm ents and mica flak es in a dolom itic and a rg illa ceo u s  m atrix. 
Trace of s i l ic e o u s  o o lite ; a s  ab o v e .
Trace o f pyrite and ch a lco p y r ite .

85% D olom ite and dolom itic sh a le; ~ a s  a b o v e , the sh a le  is  
predom inently green ish -g rey  o c c a ss io n a lly  dark brow n, sandy  
in  part.
5% Sandstone; a s  a b o v e .
10% C avings; a s  a b o v e .
Trace o f red and w hite banded chalcedony /  pyrite - and ch a lcop yrite  ;

70% D olom ite and dolom itic sh a le ; a s a b o v e , predom inently  
m eso cry sta llin e  to m acrocrysta llin e, bu ff, p ink , ligh t  
brownish g rey , brown, green , hard, b r ittle .
20% Sandstone; a s  a b o v e , ligh t brown, lig h t bu ff, ligh t  
g reen , very fin e grained to o c c a ss io n a lly  medium gra in ed , fa ir ly  
w ell sorted , c o n s is t  of c lear  and coloured quartz, and dolom ite  
g r a in s , b rassy  and silv ery  mica f la k e s , so ft green and orange 
c la y e y  sp e c k s , dolom itic cem en t.
10% C avings; a s  a b o v e .
T races o f p yrite . chalcopyrite and chalcedony; ' a s  a b o v e .
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PTO -  840

840 -  850

850 -  860

860 -  870

870 -  880

75% Dolom ite; As a b o v e , very sandy in part, grading to a 
sa n d sto n e , in part, common sm all le n s e - l ik e  and irregular 
accum ulations of c lear  dolom ite c r y s ta ls .
20% Sandstone; a s  a b o v e , dark purple, g reen ish , ligh t b u ff, 
o ff-w h ite .
5% C avings; a s  ab o v e ,
Trace ch a lced o n y , pyrite and chalcopyrite a s  ab ove .

75% D olom ite; a s  a b o v e , light pink, very light brown off w h ite , 
thin (imm) cry sta llin e  dolom ite filled  fractures are com m on.
25% Sandstone; a s  ab o v e , so ft to quite hard, grades from a 
w ell sorted sandstone w ith lit t le  cem en t, to a poorly so tted  
sandston e w ith abundant cem ent.
Trace of c a v in g s ; a s  ab ove.

60% D olom ite and dolom itic shale; a s  ab ove .
40% Sandstone; a s  a b o v e , brown, green , buff, red-brow n, 
s lig h tly  to very dolom itic  cem ent, very m icaceou s along p artin gs. 
Trace of cav in gs; a s  ab ove .

70% D olom ite and dolom itic shale; a s  a b o v e , the sh a le  
percentage is  in crea s in g , although it  i s  s t i l l  the minor c o n s itv e n t ,  
it  i s  brown, ligh t pu rp lish -red , buff, green , banded, m oderately  
hard to hard, very b r ittle , very s ilty  and m icaceou s in p la c e s .
The sh a le  occurs in thin in terb ed s, some on ly  2mm th ick .
30% Sandstone; a s  a b o v e , red , brown, g rey , o ff -w h ite , 
th in ly  banded and mottled in part, m oderately hard, very fin e  
gra in ed , t ig h t, o c c a ss io n a l so ft green grains -  g la u co n ite?
Trace of cav in gs; a s  ab ove.

40% D olom ite and dolom itic shale; as a b o v e .
60% Sandstone; a s  ab ove .
Trace ch a lced o n y , pyrite . chalcopyrite and cav in gs; (Grey 
brittle c la y  stone); a s  ab ove .

880 -  890

890 -  900

20% D olom ite and dolom itic shale; a s  aboveg w h ite , purple, 
brown, green .
80% S an d ston e, a s  a b o v e , predominently o ff-w h ite , brown 
orange.
Trace chalcopyrite  and cavings; a s  a b o v e .

30% D olom itie  and dolom itic shale; a s  a b o v e , partly a n k er itieed , 
o c c a s s io n a l poorly preserved o o lite s .
60% Sandstone; a s  ab ove .
Trace ch a lco p y r ite , ch a lced on y; as ab o v e .
10% C avings; a s  ab o v e , grey brittle c la y sto n e  and quartz g r a v e l.
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10% D olom ite and dolom itic  shale; as a b o v e . '
90% Sandstone; a s  a b o v e .
T races o f chalcopyrite  and ch a lced on y , a s  ab o v e .

D rilling break 913 fe e t .
5% D olom ite and dolom itic shale; a s  above and sandston e; 
a s  a b o v e .
80% Dolom ite; lig h t brown, hard, b r itt le , m icrocrysta llin e , 
interbedded w ith :-
15% Q uartzite; brown, translucent to transparent, very hard, 
sp eck led  appearence due to abundant, sm all (o .lT o o  5mm) 
brown su b sp h erica l to d if fu se , p a tch es , s e t  in a c lear  transparent 
‘ background1 * scattered  to rare, w hite dolom ite g ra in s .
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OUTBACK OIL COMPANY N. L.

EUCLA BASIN STRATIGRAPHIC DRILLING PROTECT 

WEEKLY REPORT 

6/ 6 /6 6  — 12/ 6 /66

DENMAN N O . ONE WELL 

CUTTING AND CORE DESCRIPTIONS 0 -  780 FT.

0 - 1 0

10 -  20

20 -  30 

30 -  40

40 -  50

50 — 60

60 -  70 

70 - ,8 0  

80 -  90

70% L im estone; cream to w h ite , rarely b la ck , very hard, partly  
s i l ic if ie d  and r e c r y sta llise d .
30% Clay; red-brow n, s o f t , ca lcareous s i lty .

70% Lim estone; a s  ab o v e .
30% L im estone; red-brow n, o c ca ss io n a lly  orange, so ft to  
m oderately hard, brittle a rg illa ceo u s , s ilty  and san d y , w ith rounded 
c lea r  quartz and b lack  carbonaceous sp eck s and accu m u lation s.

90% L im estone; w h ite  to cream , a s  ab ove.
10% L im estone; red brown and orange; as ab ove .

80% Lim estone; w hite to cream; as  ab ove, o c c a ss io n a lly  bu ff.
10% L im estone; red-brow n, a s  ab ove, extrem ely s ilty  and sa n d y , 
grades to a fin e grained sandstone in part.
10% C lear c ry sta llin e  c a lc i t e .

L im estone; w h ite , a s  a b o v e , common clear  c a lc ite  cem enting  
detrita l g ra in s , th elim eston e i s  predominantly hard, but fa irly  
s o f t ,  chalky and porous in  part.
Trace lim esto n e , red brown; a s  ab ove.

L im estone; a s  a b o v e , predominantly w hite and ligh t p ink, 
commonly ch a lk y .

Lim estone; a s  a b o v e , and o cca ss io n a lly  y e llo w .

L im estone; a s  a b o v e , w h ite , pink, ye llow  and orange.

L im estone; a s  a b o v e , rare bryozoa.

90 -  100 Lim estone; a s  a b o v e .
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100 -  110 Lim estone; a s  a b o v e , common so ft o liv e  green g lau con ite  a s  p e lle t s  
and a ls o  f il lin g  in te r s t ic e s  in fo s s i l  fragm ents, scattered  b ryozoa .

110 -  120 Lim estone; a s  a b o v e , w hite and cream , scattered  g la u c o n ite , common 
b ryozoa .

120 -  130 Lim estone; a s  a b o v e , slicrhtly a la u co n itic , r.nmmnn hryn™^ 
sponge s p ic u le s .

130 -  140 Lim estone; a s  a b o v e , ch a lk y , bryn7.nal .

140 -  150 L im estone; a s  a b o v e , oredominantly w h ite , r.nmmnn dary grQQn 
g la u c o n ite .

150 -  160 Lim estone; a s  a b o v e , rare c lear  ea lr .ite , fom enting Hotritne rarQ 
rounded quartz g ra in s .

160 -  170 Lim estone; a s  a b o v e , w h ite , minor cream and light gnapn^ gp^d°s 
from soft and m arly, to so ft and ch alk y , the latter being very p orou s.

170 -  180 L im estone; a s  a b o v e . o c c a ss io n a lly  licrht. p i nk.

180 -  190 L im estone; a s  a b o v e , w hite to cream with minnr ligh t g m m j ligh t 
orange and pink.

190 -  200 Lim estone; a s  a b o v e .

200 -  210 50% Lim estone; a s  ab ove .
50% Sand; brown, fin e to medium drained, fairly w ell sorted , 
c o n s is t s  o f c lea r  subrounded to subangular quartz g ra in s , com m only  
sta in ed  w ith a reddish-brow n coating; w ith minor so ft to m oderately  
hard, b r itt le , lig h t to dark brown grains of an iron rich m ineral.

210 -  220 90% Sand; a s  a b o v e , the quartz appears to be derived from a 
metamorphic source area .
10% L im estone; a s  above -  c a v in o s .

220 -  230 20% Sand; a s  a b o v e .
70% S iltston e; liq ht khaki, very so ft , very a r g illa c eo u s , rn n c ic fc  
of subangular c lear  and milky quartz g ra in s , minor w hite ca lca reo u s  
grains and brown iron rich m inerals in an arg illa ceo u s m atrix.
10% L im estone; a s  above -  c a v in o s .

230 -  240 50% S iltston e; a s  a b o v e , w hich is interbedded and lam inated w ith*- 
40% C layston e; dark to mid orev . so ft , very s i lty , s lig h tly  ra iraronn c  
10% Lim estone; a s  above -  c a v in g s .
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250

260

270

280

290

300

310

320

330

340

350

360

370
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* 250 30% SiUstone; predom inantly brown, m oderately hard and b r itt le ,
co n sistin g  of quartz grains cem ented by brown iron rich m ateria l. 
50% C lay  stone; a s  a b o v e , grey , very s i l t y ,  trace of g la u c o n ite .
15% L im estone; a s  above -  c a v in g s .
5% Quartz sand; a s  above -  c a v in g s .

■260 C lay stone; a s  a b o v e , ligh t to  mid g rey , s o ft , s ilty  w ith m ica fla k es
quartz grains from fin e s i l t  to o c c a ss io n a lly  coarse  sand s i z e ,  and 
w hite and orange sp e c k s .
Trace of s ilts to n e ; a s  a b o v e .

• 270 C lay stone; a s  a b o v e .
C avings of sand and lim estone; a s  ab ove.

■ 280 C laystone; a s  a b o v e , very s ilty  in part* rare g la u co n ite .

■290 C laystone; a s  ab o v e .

1 300 C laystone; a s a b o v e , ligh t to mid g rey , s o f t ,  common m ica f la k e s ,  
black carb on aceou s s p e c k s , o c ca ss io n a l g la u co n ite , minor pink 
buff and grey s i lty  harder and brittle  c la y sto n e  common pyrite a s  
sm all irregular cry sta llin e  a g g reg a tes , trace of lim eston e a s  worn 
and pitted opaque g ra in s.

310 C laystone; a s  a b o v e , predom inently mid g rey , s o f t , ca rb o n a ceo u s, 
m ica ceo u s.
Trace of s ilts to n e ; a s  in 240 -  250.

■ 320 C laystone; a s  a b o v e , very s ilty  in part, grading to a s i l t s to n e .
Trace s i lt s to n e ;a s  ab ove .

1 330 C laystone; a s  ab o v e .

340

350

C layston e; a s  a b o v e , common fin e ly  d ivided  p yrite , a ls o  a s  a g g reg a tes ,

C laystone; a s  above; very s ilty  w ith quartz g ra in s , carbonaceous  
s p e c k s , g lau con ite  p e l le t s ,  mica f la k e s , so ft w hite sp eck s  and 
p yrite .

360 C laystone: a s  ab o v e .

370 C laystone; as  a b o v e .

380 C laystone; a s  a b o v e , g r a in s .
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380 = 390 

390 -  400 

400 -  410  

410 -  420

420 -  430  

430 -  440  

440 -  450 

450 -  460 

460 -  470

470 -  480

480 -  490

490 -  500

503 -  513 

513 -  520

520 -  530 

530 -  540 

540 -  550 

550 -  560  

560 -  570 

570 -  580

C laystone; a s  a b o v e , grades to a g la u co n itic  s ilts to n e  in  part. 

C lay stone; a s  a b o v e , ligh t to dark g rey , so ft , brittle  in  part. 

C la y sto n e . a s  a b o v e .

C la y sto n e . a s  a b o v e , carb on aceou s, g la u c o n itic , m ica ceo u s , 
p yritic , q u artzose .

C laystone: a s  a b o v e .

C laystone: a s  a b o v e .

C laystone; a s  a b o v e .

C laystone; a s  a b o v e .

C laystone; a s  a b o v e , extrem ely s ilty  w ith  abundant quartz, m ica  
g la u co n ite , carbonaceous m aterial and pyrite a s  fin e ly  d iv id ed  
cry sta ls  and a g g r e g a te s .

C laystone; a s  a b o v e , grades to a s i lt s to n e .  

C layston e and s ilts to n e ; a s  ab ove .

Clay-stone; and s ilts to n e ; a s  ab o v e . Trace Qf ca lcareou s g r a in 's  a s  
rounded, p itted  w hite and orange grains to 5mm a c r o s s .

Core N o . l .

C layston e and s ilts to n e : a s  ab ove , ligh t to mid g rey , e ith er  b rittle  
and s lig h tly  s i lty  or puggy and very s ilty  grading to  a s i l t s to n e .

C laystone and s ilts to n e :

C layston e and s ilts to n e ;

C layston e and s ilts to n e ;  
subconchoidal fracture. 
C layston e and s ilts to n e :

C layston e and s ilts to n e ;

a s  ab ove , but not so  s i l ty ,  

a s  ab ove.

a s  above the brittle c la y sto n e  has a 

a s  ab o v e , trace of pyrite . 

a s  ab ove.

C layston e and s ilts to n e ; a s  ab o v e , ligh t to mid g rey , rarely brownish  
due to fin e ly  d iv ided  and d issem in ated  p y r ite , rare c lea n  quartz 
s i lt s to n e .
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580 -  590
*v

C lay ston e and s i l t s  tone; a s  a b o v e , fairly common carbonaceous  
m aterial, common m ica and quartz, scattered  p yrite , rare 
g la u co n ite .

590 -  600 C la yston e  and s ilts to n e ; a s  a b o v e , interbedded w ith :-  
0/o (granule q ra v e l, medium to  coarse  grained , w e ll sorted , c o n s is t  

of subangular to angular c lea r  and milky quartz, o c c a s s io n a lly  
green or pink s ta in e d , common in c lu sio n s; w ith minor w hite and 
grey anhydrite, quartzite fe ld sp ar and lith ic  g ra in s . D erived from 
a metamorphic source a r ea .

600 -  610 50% C la yston e  and s ilts to n e ; ns 
50% Granule qravel: a s  ahraw

610 -  620 30% C layston e: a s  ab ove.
70% gra n u le  gravel; a s  a b o v e . G rades from fine sand to coa rse  
granule s iz e .

620 -  630 30% C layston e; a s  abn vp .
70% Granule qravel: a s  ahnvp

630 -  640 30% Granule qravel; a s  a b o v e , c a v in g s .
10/6 C layston e; a s  a b o v e , raw n gc
60% S§pd; w h ite , poorly sorted , co n sistin g  of very fin e  to coarse  
grained, c lea r  subangular to  angular quartz in a w hite so ft  
arg illa ceo u s m atrix, much of w hich i s  d is so lv ed  in  the d rillin g  mud .

640 -  650 50% C avings o f c la y sto n e  and grannie qravel

l^ sa r S ^ ^ y  abundant w hlte arg illa ceo u s m atrix, grades to

650 -  660 30% C avings; a s ab o v e .
70% ^ n d ;  a s  a b o v e , very fin e  to coarse  gra ined , grades to a sandy  
c la y  due to the abundance of the so ft w hite a rg illa ceo u s m atrix.

660 -  670 40% C avinqs; a s  a b o v e .
60/6 C layston e; a s  a b o v e , common pyrite cem enting quartz.

670 -  680 30% C avinqs; a s  ab o v e . 
70% C layston e; a s  ab ove.

680 -  690 20% C avinqs; a s  ab ove .
80% C layston e; a s  a b o v e , orig in a lly  w h ite , sta ined  brown by  
drilling mud. y
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.690 -  700 15% C avings; a s  ab o v e .
80% C lay  stone; a s  a b o v e , becom ing coarser gra in ed , predom inently  
coarse  sand s iz e d  angular to subangular c lea r  quartz.
5% Pyrite; cem enting quartz g ra in s , a s  cry sta llin e  aggregates  
and rep lacing woody m aterial.

700 -  710 

710 -  720

720 -  730 

730 -  740 

740 -  750 

750 -  760 

760 -  770 

770 -  780

75% C lay stone; a s  a b o v e , fin ely  m ica ceo u s.
25% C avings; a s  a b o v e .

60% C lay  stone; a s  a b o v e , very poorly sorted , w ith  quartz from 
s i l t  to coa rse  san d , s iz e .
40% C avings; a s  a b o v e , c la y sto n e  and granule g r a v e l.

70% C layston e; a s  ab o v e .
30% C a v in g s ; a s  ab o v e .

60% C layston e; a s  ab o v e .
40% C avings; a s  ab ove .

40% C la y s; g rey , s o ft , s i lty  and sandy.
60% C avings; a s  a b o v e .

50/6 C lay; a s  a b o v e , very san d y, abundant c lea r  angular quartz. 
50% C avings; a s  a b o v e .

50% C lay; a s  a b o v e .
50% C avings; a s  ab o v e .

60% Clay; a s  a b o v e , very san d y , grades to a c la y  san d .
40% C avings; a s  a b o v e .
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WEEKLY REPORT 1 3 /6 /6 6  -  1 9 /6 /6 6 .

DENMAN N O . 1 WELL
CUTTING AND CORE DESCRIETIONS 780 -  923 FEET.

7 8 0 -  795

795 -  800

800 -  810

810 -  820

820 -  830

830 -  840

840 -  850

20% Sandstone; w h ite , ligh t grey , p ink, so ft to m oderately hard, 
fr iab le, c le a n , w e ll sorted , fin e  grained to  very fin e gra ined , 
c o n s is t s  of subangulat- to angular c lear  ligh tly  frosted  quartz 
grains in a s i l ic ic  and rarely pyritic cem ent.
80% C avings; predominantly grey , b r ittle , c la y  s to n e , granule  
gravel, saw dust contam ination .

50% Sandstone; w h ite , as ab o v e . A lso  very ligh t g reen , fa irly  
so ft and friable to hard and b r itt le .
50% C avin gs;and saw dust; As ab ove .
N ote . C irculation w as lo s t  798 -  799 F eet and at various in terva ls  
down to 850 fe e t .

25% Sandstone; a s  ab ove, porosity  and perm eability low  to fa ir . 
10% Shale; ligh t green , so ft , f i s s i l e  s ilty  w ith mica and c lea r  
quartz g r a in s .
5% Q u artzite , w h ite , opaque, very hard, m icrocrysta llin e .
60% C avings; a s  ab ove.

25% Sandstone; a s  a b o v e , very fin e  to medium grained .
75% C avings; a s  ab o v e .
Traces of sh a le  and quartzite; as ab ove.

50% Sandstone; a s  a b o v e v rare m uscouite mica f la k e s .
50% C avings; a s  ab ove .
Traces of sh a le  and quartzite; a s  ab ove .

80% Sandstone; a s  ab ove , w h ite , ligh t pink, ligh t green .
20% C avings; a s  ab ove .
Traces of green and w hite sh a le  and quartzite; as a b o v e .

50% Sandstone; a s  ab ove.
45% C avings; a s  ab ove .
5% Lim estone; orange, hard, brittle contain ing common fin e  sand  
s ized  orange quartz gra in s.
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850' -  860

860 -  870 

870 -  880

880 -  890

890 -  900 

900 -  910

80/6 Sandstone; a s  a b o v e / w h ite , very ligh t g reen , very ligh t  
pink very fin e to o c c a s s io n a lly  medium grained .
20% C avings; and saw dust: as ab ove.
Trace Lim estone; as ab ove .

90% Sandstone; a s  a b o v e , s i l ic ic  and rarely pyritic cem en t.
10% C avings and saw dust; a s  ab ove .
Trace of Lim estone; a s  ab ove .

80% Sandstone; a s ab o v e , com posed of rounded to  subangular  
quartz g ra in s , and rare mica and dark green to dark brown hard 
lith ic  g ra in s , pyritic cem ent becom ing more com m on.
20% C avings and saw dust: a s  ab ove.

50% Sandstone; a s  a b o v e .
30% C lays tone; brownish — red. Minor b lu e , and w h ite , poorly  
con so lid ated  water s o lu b le , s i l ty , m ica ceo u s.
2 0% C avings and saw dust: as ab ove.

90% Sandstone; a s ab o v e .
10% C avings and saw dust; as ab ove.

90% Sandstone; as a b o v e , predominantly lig h t p ink , ligh t green , 
o c c a ss io n a lly  grey .
10% C avings and saw dust; a s  ab ove.
Trace ankerite; (Ferriferous dolom ite) buff, hard, b r itt le , 
s ilty  w ith common black s p e c k s , a r g illa c eo u s .

N o te: A trace of b la ck , so ft bitum inous m aterial w as n o ticed  
in  the d itch  after c ircu lation  w as lo s t ,  and then regain ed  in  the  
interval 798 to 799 fe e t .  The m aterial had a y e llo w  flu o rescen ce  
and y e llo w  cut in 1 . 1 . 1  trichloroethane and is  probably a s so c ia te d  
w ith the saw dust w hich  w as u sed  to regain  c ircu la tio n .
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CUTTING AND CORE DESCRIPTIONS 923 -  1250

923 -  930 

930 -  940

940 -  950 

950 -  960

960 -  970 

970 -  980

980 -  990

95% Sandstone; a s  above (s e e  previous report). Predominantly 
medium gra in ed .
5%> C a v in gs and saw dust; a s  ab ove .
Trace o f ankerite and orange lim estone; a s  ab ove.

90% Sandstone; a s  a b o v e , lig h t green , w h ite , ligh t pink.
10% C avings and saw dust: a s  ab ove .
N o te . C avings o f grey brittle  c la y  s to n e , and saw dust 
contam ination are present in  a ll  sam ples 923 -  1250 
and w ill not be noted under ind ividual d escr ip tio n s .

Sandstone; a s  a b o v e , fr ia b le , trace o f pyrite a s  cem en t.

75% Sandstone: a s  a b o v e .
15% Shale; reddish-brow n, so ft to  m oderately hard, b r itt le , very  
s ilty  w ith common quartz grains and mica f la k e s , with  
_g.ijjjst°ne,  a s  b e lo w , a s  in terb ed s, l e n s e s ,  and rounded 
in c lu s io n s  to 1mm in  diam eter.
10% S iltston e; g reen ish -g rey , brown, so ft , fr ia b le , com posed  
o f c lea r  quartz grains and mica fla k es  in  a dolom itic cem en t.

50% Sandstone; a s  a b o v e , C a v in g s .
40% Shale; a s  a b o v e , reddish-brow n.
10% S iltston e: a s  ab o v e .

60% Shale; a s  ab o v e .
30% S iltston e; a s  a b o v e , g rey -g reen , green -g rey , ligh t 
brown, bu ff, quite w e ll sorted .
10% Sandstone; a s a b o v e , c a v in g s .

70% Shale: a s  ab ove .
30% g iltsto n e; a s  a b o v e , very san d y , bimodal d istribu tion , 
c o n s is t s  predominantly o f medium s i lt  s ize d  quartz w ith an 
admixture of rounded, c lea r  and m ilky, quartz grains to 
medium sand s iz e .
Trace sandstone: a s  ab ove .
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990 -  1000

1000  -  1010

1010  -  1020

1020 -  1030 

1030 -  1040

1040 -  1050

20% Shale; a s  a b o v e , red-brow n, purple, sandy in  
part w ith common rounded c lea r  quartz grains to 0.5m m , 
rare so ft green g la u c o n ite ? P e lle ts .
40% S iltston e; a s  a b o v e , very hard to  hard, very m icaceous  
in  part, grades to  a s ilty  sandston e in p la c e s .
40% Sandstone; a s  in sam ple 950 -  9 6 0 , w h ite , ligh t  
g reen , s o ft , fr ia b le , medium gra in ed , w e ll sorted .

50% Shale; a s  a b o v e , very s ilty  w ith quartz mica and 
? g la u co n ite .
50% Sandstone; red-brow n, purple, hard, b r ittle , very fine  
gra in ed , t ig h t, fair sorting c o n s is t s  o f subangular, 
tran slu cen t orange-brown quartz g ra in s , mica flak es and 
abundant so ft dark green ? g lau con ite  p e lle t s .
Trace sa n d sto n e» w h ite , lig h t green , a s  ab ove.
Trace s ilts to n e ; a s  a b o v e .

Interbedded sh a le  and sandstone; a s  a b o v e , and s ilts to n e  
a s  b e lo w . The sh a le  i s  red-brow n, brown, grey -green , 
very sandy grading to a sa n d sto n e .
The sandstone i s  red-brown very fin e  grained grading to a 
s ilts to n e  in  p la c e s ,  g la u co n itic  to  very g la u co n itic .
The s ilts to n e  i s  g reen , g reen -g rey , red-brow n, ligh t purple, 
m icaceou s to very m ica ceo u s, d o lom itic .

Interbedded s h a le , san d ston e and s ilts to n e ; a s ab ove.

Interbedded sh a le , sandston e and s ilts to n e ; a s  ab ove.
The s ilts to n e  i s  red-brow n, g rey , green , very m ica ceo u s, 
dolom itic cem en t, g la u co n itic  in  part.

Interbedded s h a le , sandston e and s ilts to n e : a s  a b o v e , the 
s ilts to n e  predom inating.

1050 -  1060 60% interbedded sandston e and s ilts to n e ; a s  ab ove .
15% Share; lign t cn o co ia te  brown, so ft to moderately 
nard, s ilty  f i s s i l e ,  d o lom itic .
25% Dolom ite; lig h t cream y-w n ite , hard, o r lttie , s ilty  
and san d y.

1060 -  1070 90% Shale; a s  a o o v e .
10% interbedded san d ston e  and s ilts to n e : a s  ab ove.

1 0 /0  -  1080 80% Share; red brown, .orown; a s  a b o v e .
20% S iltston e; lig n t g r ee m sn -g r e y , m oderately hard, b r ittle , 
fin e  grained , sandy to  very sandy with common subangular 
to  subrounded quartz grains to  0 .5m m , very dolom itic and grades  
to  a d o lom ite .

!

I
j
i
i
i
j
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1080 -  1090 

1090 -  1100 

1100 -  1110 

1110 -  1120

1120 -  1130

1130 -  1140

1140 -  1150

1150 -  1160

75% Shale; a s  a b o v e , common spotted  appearance due to  
ovo id s to 3mm a cro ss  of dolom itic s i l t s to n e .
25% S iltston e; a s  ab o v e ,

80% Shale; a s  a b o v e .
20% S iltston e; a s  a b o v e , sandy to very sandy grading 
to  a sa n d sto n e , bim odal d istrib u tion , poorly sorted .

50% Shale; a s  a b o v e , very san d y.
25% s ilts to n e  and san d ston e; a s  a b o v e .
25% C la y , red-brow n, so ft , s i l t y .

50% Shale; a s  a b o v e .
20% S iltston e; a s  a b o v e , g rey , g rey -g reen , o c c a ss io n a lly  
very m ic a c eo u s .
30% C lay; a s  a b o v e .
Trace o f s ilts to n e ; bu ff, hard, fr ia b le , com posed of 
subangular c lea r  quartz grains and mica f la k e s .

40% Shale; a s  a b o v e , red-brow n, m oderately hard, b r ittle , 
f i s s i l e ,  m ica ceo u s, s i l t y ,  d o lom itic .

S iltston e; y e llo w , g rey , brown, hard, med to coarse  
grain ed . C o n s is ts  o f mica and c lea r  quartz in a dolom itic  
cem en t.
5% S iltston e and sandston e a s  in  1100 - 1 1 1 0 .
30% / C lay; a s  a b o v e .

40% Clay; a s  ab o v e .
40% Shale; a s  a b o v e .
20% S iltston e; a s  a b o v e , g reen , y e llo w , g rey , brown, 
m icaceou s to very m ica ceo u s.

40% C lay; a s  a b o v e , red-brow n, minor dark brown, w h ite . 
25% Shale; a s  a b o v e .
20% S iltston e; a s  a b o v e .
15% Sandstone; w h ite , ligh t cream , so ft to m oderately hard, 
fr ia b le , poor to fair p o ro s ity , com posed of c lea r  pitted quartz 
g ra in s , o c c a s s io n a lly  very s i l t y ,  medium gra in ed , poor to  
fair sortin g , sparse dolom itic  and rarely pyritic cem ent.

40% C lay; a s  a b o v e , s i l ty  and san d y .
30% Shale; a s  a b o v e , red-brow n, rarely g reen , s ilty  and 
san d y , o c c a s s io n a l ? g lau con ite  p e l le t s ,  very do lom itic .
25% S iltston e; a s  a b o v e .
5% Sandstone; a s  a b o v e .
Trace Dolom ite; a s  a b o v e , w h ite , purple red-brow n, hard 
b r itt le , s i l t y .
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1160 -  1170

1170 -  1180

1186 -  1193

25% C lay; a s  ab o v e .
25% Shale: a s  a b o v e , very s i l ty .
50% S iltston e; a s  a b o v e , w h ite , g rey , lig h t green , purple 
brown, y e llo w , hard, m ica ceo u s , sandy dolom itic to very  
dolom itic fine to co a rse  gra in ed .
Trace o f sandstone and dolom ite: a s  a b o v e .

20% C lay; a s  ab o v e .
10% Shale; a s  a b o v e .
70% S iltston e; a s  a b o v e , so ft to  m oderately hard, fr iab le. 
Trace of sandstone and dolom ite: a s ab o v e .

Core Number 3 .

1193 -  1200 25% C lay; a s  a b o v e .
10% Shale; a s  a b o v e , red-brow n.
60% S iltston e; a s  a b o v e , w h ite , lig h t g rey , red-brow n, 
g rey -g reen , hard fr ia b le , com posed o f c lea r  quartz and mica in  
a carbonate cem ent a rg illa ceo u s  and red-brown in part, 
o c c a ss io n a l rounded c lea r  quartz grains to  medium sand s iz e .  
5% Sandstone: a s  a b o v e .

1200 -  1210 25% C lay; a s  ab o v e .
5% Shale; a s  a b o v e .
60% S iltston e: a s  a b o v e .
10% Sandstone; a s  a b o v e , w hite to  o c c a s s io n a lly  red-brow n, 
very fin e grained.

1210  -  1220

1220 -  1230

1230 -  1240

60% C lay; a s  ab ove .
5% Shale; a s  ab ove .
25% S iltston e: a s  a b o v e .
10% Sandstone; a s  a b o v e , very fin e to medium grained.

10% Shale; a s  a b o v e .
50% S iltston e: a s  a b o v e .
40% Sandstone; w h ite , red-brow n, very fin e to  medium grained  
fr ia b le , c o n s is t s  o f c lea r  and m ilky rounded quartz g ra in s , 
poorly sorted , often in  a matrix o f quartz s i l t  and red-brown  
a rg illaceou s m aterial, m icaceou s in  part, carbonate cem ent.

60% S iltston e; a s  a b o v e , g rey -g reen , red-brow n, ligh t grey, 
y e llo w is h , so ft and friab le  to  m oderately hard, medium to 
coarse  grained, grading to  a sa n d sto n e , com posed predominantly 
of c lea r  quartz g ra in s , the red-brown s ilts to n e  is  very arg illaceou s  
other colours are very m ica ceo u s, dolom itic cem en t.
40% Sandstone: a s  a b o v e .
Trace of Shale;; a s  a b o v e , red-brow n, brow n, m oderately hard, 
b r itt le , f i s s i l e ,  s i l t y ,  m ica ceo u s, d o lo m itic .
Trace o f gypsum , a s  so ft w hite cu ttin g s .



ISand; lig h t brown, medium to coarse  gra in ed , w e ll sorted , 
c o n s is t s  o f quartz g ra in s , w hich  are w e ll rounded of high  
sp h er ic ity , frosted  p itted , and c lea r  m ilky and opaque in  
co lou r . Perhaps a s  a poorly co n so lid a ted  sandstone in s itu . 
Trace o f sandston e and s ilts to n e : a s  a b o v e .
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1250

1260

1270

1280

1290

1300
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DENMAN NO . 1 WELL 

CUTTING DESCRIPTIONS 1250 -  1430

1260 7 0% Sand; a s  above (See previous report) not a s  w e ll sorted .
30% Sandstone; red-brow n, fairly so ft fr ia b le , w e ll sorted , 
fin e to very fin e grained, c o n s is t s  of subrounded to rounded, 
orange and brown sta in ed  quartz grains in  an arg illaceou s  
m atrix, con ta in s scattered  w e ll rounded quartz grains to  
coarse  sand s i z e .

1270 30% C lay; brown, fin ely  s i lty  and m ica ceo u s.
30% Sand; a s  a b o v e , o c c a ss io n a l lith ic  grains of dark red 
very hard quartzite and hard orange coloured s ilty  d o lo m ite .
40% Sandstone; a s  a b o v e , red-brow n, lig h t brown, cream .

1280 60% C lay; dark brown, a s  ab ove .
12% Sand; a s  a b o v e , quartz grains strongly stained and 
encrusted  in part.
25% Sandstone; a s  ab ove , m ica ceo u s.
3% Shale; green , brown, so ft , f i s s i l e ,  extrem ely m icaceou s  
in  p la c e s ,  (up to 90% mica content)

1290 70% C lay; a s  a b o v e .
10% Sand; a s  a b o v e , but finer grained
20% Sandstone; a s  ab o v e , very fin e grained and grades to a 
coarse  s i l t s t o n e .
Trace of sh a le; a s  ab o v e .

1300 50% C lay; a s  a b o v e .
20% Sand; a s  a b o v e .
5% Sandstone; a s  ab ove .
10% Shale; a s  a b o v e , red-brow n, brown, ligh t purple, very  
s i lty  in part, m ottled , o c c a ss io n a lly  very do lom itic .
15% S iltston e; grey , g rey -g reen , red-brow n, so ft , fr iab le , 
o c c a ss io n a lly  hard, b r ittle , com posed of c lear  quartz grains 
and mica fla k es  in an a rg illaceou s and dolom itic cem en t.
Trace o f hard, w hite  d o lom ite .
Trace o f p yrtte .

1310 80% S iltston e; a s  a b o v e , red-brow n, w h ite , y e llo w ish , lig h t brown,
hard to very hard, arg illa ceo u s and o c c a ss io n a lly  dolom itic cem en t. 
20% Shale; a s  a b o v e , s i l ty ,  m icaceous d o lom itic .
Abundant caving s o f quartz sa n d .
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1310' -  1320

1320 -  1330 

1330 -  1340

1340 -  1350

1350 -  1360

Dolom ite; lig h t buff, o c c a s s io n a lly  p ink , very hard, c a lc i t ic ,  
micro to m eso cry sta llin e , arg illa ceo u s and grades to  a dolom itic  
sh a le  in  p la c e s , sandy w ith  scattered  rounded and frosted  quartz 
g ra in s , common sm all crysta l lin ed  v u g s .
Traces of sh a le  and s ilts to n e ; a s a b o v e .

Dolom ite; a s a b o v e , lig h t buff, ligh t green , ligh t p ink, lig h t brown. 
Trace of S h a le ,sa n d sto n e , s ilts to n e  and san d , a s  above -  c a v in g s .

Dolom ite; a s  a b o v e , a ls o  w hite and oranged, interbedded w ith  
and grading in to :-
Shale; brown, red-brow n, oranged, ligh t purple, ligh t green , 
m oderately hard to hard, d o lom itic , f in e ly  s i l ty .
C a v in g s , as a b o v e .

Interbedded dolom ite and sh ale: a s  a b o v e .
Trace sandstone; w h ite , so ft , fr iab le , very fine grained , c o n s is t s  
of c lea r  quartz grains in a carbonate matrix and cem en t.

95% interbedded dolom ite and shale: a s  a b o v e , w h ite , cream , 
brown, red-brow n, orange, purple, green . The sh a le  i s  m oderately  
hard, s i l t y ,  m icaceou s d o lom itic , water so lu b le  in part.
5% S iltston e; w h ite , m oderately hard, fr ia b le , fin e to very  
coarse  grained , c o n s is t s  of c lear  quartz grains in a carbonate  
cem en t.

1360 -  1370

1370 -  1380

1380 -  1390

1390 -  1400

95% Interbedded dolom ite and shale; a s  a b o v e .
5% S iltston e; a s  a b o v e .
Trace G ypsum ? as  so ft w hite cu ttin g s .

interbedded dolom ite and shale; a s  above; w h ite , p in k , g rey -g reen , 
brown, buff, orange. The dolom ite i s  commonly porous w ith  
common sm all (o.5m m  diameter) vugs and c a v it ie s .
Trace s ilts to n e ; a s  a b o v e .

Interbedded dolom ite and sh ale; a s  a b o v e , the dolom ite is  a lso  
w hite and tran slu cen t.
Trace s ilts to n e ; a s  a b o v e .

60% Dolom ite; c lea r , p ink, w hite tran slu cen t, so ft (hardness a  
3 on m oh 's s c a le ) , very b r ittle , appears to be too so ft for do lom ite , 
but g iv e s  typ ica l ddom ite reaction  to acid  and to a lizarin  and 
c a u stic  so d a .

1390 -  1400 15% Interbedded m oderately hard to hard dolom ite and s h a le ; a s
a b o v e . (c a v in g s )
25% Shale; lig h t brown, so ft to m oderately hard, very dolom itic  
s i l ty ,  ve in ed  w ith cry sta llin e  do lom ite , porous with sm all v u g s .
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1400

1410

1420

1410 10% D olom ite . s o ft , translucent; a s  ab ove .
90% Shale; brown, a s  a b o v e , but a ls o  minor red , orange-brow n, 
predom inantely brown, brow n-grey, hard, b r ittle , very dolom itic  
and grades to  a d o lom ite .

1420 30% D olom ite; a s  a b o v e , g rey , grey-brow n, w h ite , tran slu cen t,
s o f t .
7 0% Shale; a s  a b o v e .

1430 30% Dolom ite; a s  a b o v e .
70% Shale; a s  a b o v e , brown, grey-brow n, minor ch o c o la te , brown, 
green and red , so ft to hard, d o lom itic .
Trace s i l t  stone; w hite; hard, quartzose m ica ceo u s.
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CUTTING DESCRIPTIONS 1430 TO FEET

1430 -  1440

1440 -  1450 

1450 -  1460  

1460 -  1470

1470 -  1480

1480 -  1490

1490 -  1500

1500 -  1510

50% Dolom ite; a s  above (s e e  previous report) w h ite , buff, p in k ish , 
tran slu cen t, so ft , very b r ittle , micro to m eso cry sta llin e , 
o c c a ss io n a lly  fin e ly  saccaro id al textu re, arg illa ceo u s in part, 
o c c a ss io n a l ca lcareou s cuttings show ,that do lom itisation  i s  not 
com p lete .
50% Shale; a s  ab ove, light brown, mid brown, rarely grey , 
grades from m oderately hard to hard, very do lom itic , s i l t y .

90% Dolom ite; a s  ab ove.
10% Shale; a s  ab ove.

90% Dolom ite; a s  ab ove.
10% Shale; a s ab ove.

90% Dolom ite; as ab ove, trace of ca lcareou s m aterial, 
arenaceous in part.
10% Shale; a s  ab ove.

75% Dolom ite; a s ab ove, banded in part.
25% Shale; a s  ab ove, brown, orange, so ft to hard, very d o lo m itic . 
Trace of fine w hite quartz sandston e -  probably c a v in g s .

20% D olom ite; a s  ab ove, grades from so ft to m oderately hard.
5% Shale; a s  ab ove.
75% Shale; red-brow n, brown, ligh t green , m ottled, so ft to  
m oderately hard, b rittle , s ilty  to very s i l ty ,  much of the sh a le  
i s  w ater so lu b le  and has d is so lv ed  in  or been  partia lly  d is so lv e d  
by, the drilling mud.

15% Dolom ite; a s  ab ove, grades from so ft to  hard, arg illa ceo u s  
in  part.
85% Shale; mottled; a s ab ove, predominantly red-brow n, minor 
ligh t green , brown, m ottled in part. Having rounded and le n s e lik e  
green 1 sp ots' and patch es w ithin the red-brown sh a le , the 
sh a le  i s  very water so lu b le , so ft , m ica ceo u s, s i lty  and s lig h tly  
sandy, w ith o cca ss io n a l rounded c lear  quartz g ra in s , d o lom itic .

5% Dolom ite; a s  ab ove.
95% Shale; a s  ab ove.



-  2 -

1510 -  1520

1520 -  1530

1530 -  1540

1540 -  1550

1550 -  1560 

1560 -  1570 

1570 -  1580

1580 -  1590

5% D olom ite; as ab ove.
85% Shale; a s  ab ove, very s ilty  in p la ces  w ith quartz, mica 
and brittle black s p e c k s .
10% S iltston e; buff, red-brow n, w h ite , green , m oderately hard, 
b rittle , medium to coarse grained, do lom itic .

10% D olom ite; a s  ab ove .
40% Shale; a s  ab ove, m ottled, s i l ty ,  do lom itic , m ica ceo u s.
50% S iltston e; a s  ab ove, w h ite , cream , butt, lign t green , 
m oderately hard, fr iab le , do lom itic .

5% D olom ite; a s ab ove .
75% Shale; a s  ab ove, predominantly ligh t to mid brown, green  
m ottling, hard and brittle in part.
20% S iltston e; as ab ove.

20% D olom ite; as ab ove, w h ite , buff, ligh t green , tran slu cen t to  
transparent predominantly hard, b r ittle , m icrocrysta llin e.
75% Shale; a s  ab ove, brown, green , so ft and water so lu b le  to  
hard and brittle do lom itic , s i lty  m ica ceo u s, dolom ite occurs  
a s  thin v e in s  and in terb ed s .
5% S iltston e; a s  ab ove.

25% D olom ite; a s  ab ove .
75% Shale; a s  above, brown, red-brown green , rarely dark brown. 
Trace S iltston e; as ab ove .

20% D olom ite; as ab ove .
80% S h a le ; a s  above.
Trace s ilts to n e ; as ab o v e .

10% D olom ite; as ab ove.
90% Shale; a s  above.
Trace s ilts to n e ; as ab o v e , w h ite , red-brow n, fairly hard, medium 
to coarse  grained, m ica ceo u s, do lom itic .

10% D olom ite; as ab ove .
90% Shale; a s  ab ove, red-brow n, brown, green , rarely purp lish , 
dark brown, so ft to hard, s i l t y ,  m ica ceo u s, do lom itic .
Trace s ilts to n e ; as ab ove .
Trace sandstone; w h ite , fin e grained , c o n s is t s  o f rounded c lea r  
quartz in a dolom itic cem en t.
Trace of pyrite, micro to m esocrysta llin e  a g g r e g a te s .

Core Number four.1597 -  1607



1607 -  1620

1620 -  1630 

1630 -  1640

1640 -  1650

1650 -  1660

1660 -  1670

90% Shale; a s  ab ove, the percentage o f red-brown sh a le  in  
the sam ple is  not the true p ercen tage, as much of i t  d is so lv e d  
in  the drilling mud, in creasin g  the apparent percen tages of the 
l e s s  so lu b le  green sh a le  and dolom ite.

10% Dolom ite; a s  ab o v e , c lea r , ligh t green , buff.

85% Shale; as ab ove .
15% Dolom ite; a s  ab ove .

90% Shale; a s  a b o v e .
10% Dolom ite; a s  ab ove .
Trace of s ilts to n e ; w h ite , cream , m oderately hard, medium 
grained , d o lom itic .

90% Shale; g rey -green , minor brown, o c c a s s io n a lly  m ottled , o c c a s s -  
io n a lly  translucent in thin c h ip s , hard, b r ittle , f in e ly  s i lty  in  
part.
10% U ndentified  M ineral; transparent w h ite , y e llo w is h , ligh t 
g reen ish , tran slu cen t, hardness of 3 (M oh‘ s s c a le .)  very b rittle  
o c c a ss io n a lly  forms thin p la te s , rarely fib rou s, cu b ic?  
c lea v a g e  (3? c lea v a g e  p lan es at right a n g le s? )  
no e fferv escen ce  w ith hot or co ld  HC1, turns purple when b oiled  
w ith a lizarin  red ' s' and sodium  hydroxide (typ ica l of 
dolom ite) probably o f evaporitic  or ig in .

80% Sahle; a s  ab ove .
15% U nidentified  mineral; a s  above .
5% Sandstone; w h ite , fairly s o ft , fr ia b le , fin e grained  
com posed o f angular to subangular c lea r  quartz g ra in s , rare p yrite .

90% Shale; as ab ove , g rey -g reen , ligh t and mid brown, minor 
g reen , red-brow n.
10% U nidentified  mineral; a s  ab ove .
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1670 TO 1800 FEET.

1670 -  1680

1680 -  1690

1690 -  1700

1700 -  1710

1710 -  1720

60% Shale; a s  above ( s e e  previous report) a lso  g rey .
40% U nid en tified  M inerial; a s  ab ove, probably gypsum .
Trace Sandstone; red , s o f t ,  friable q u artzose , common
rounded so ft friable green p e lle ts  o f ? g la u co n ite .
Trace bitum inous m aterial; b la ck , so ft , rubbery, strong
y e llo w  cut in  so lv en t.
Trace,..san d ston e; w h ite , a s  ab ove.
40/6 Shale; a s  a b o v e , g fe y , grey-green  brown, often
translucent in thin c h ip s , fa irly  hard, b r itt le , fin e ly  s i l ty  to
s i l ty .
60% G ypsum ; a s  a b o v e , w h ite , buff, transparent to tra n slu cen t, 
ty p ica lly  a s  thin p la te s .
Trace sandston e; red , a s  a b o v e .
Trace bitum inous m aterial; a s  ab ove .

50% Shale; a s  a b o v e .
50% Gypsum; a s  a b o v e .
Traces of sandstone; red and w hite; a s  a b o v e . 
Trace o f bitum ino-us M aterial; a s  ab o v e .

40% Shale; a s  ab ove .
55% Gypsum; a s  a b o v e , arg illaceou s in  part.
5% Sandstone; red , b la c k , w h ite , so ft to  m oderately hard, 
fin e gra in ed , a r g illa c eo u s , d o lom itic , com posed  
predominantly o f  c lear  quartz, minor m ica f la k e s .
Trace bitum inous m aterial; a s  ab ove .

40% Shale; a s  a b o v e , dolom itic in part.
30% Gypsum; a s  ab ove .
30% Sandstone; a s  ab o v e , w h ite , brown, red-brow n, g reen -  
g rey , w e ll sorted , very dolom itic  when w h ite , t ig h t, s lig h tly  
to  very a r g illa c eo u s , fine grained to very fine gra in ed .
Trace bitum inous m aterial; a s  a b o v e .
Trace Dolom ite; brown, hard, b r ittle .



-  2 -

i o a '

1720 -  1730

1730 -  174 0

1740 -  1750

1750 -  1760

1760 -  1770

1770 -  1780

1780 -  1790

1790 -  1800

50% Shale; a s  a b o v e , grey , grey-green , minor brown, 
dolom itic  in part.
20% Gypsum; a s  a b o v e .
30% Sandstone; a s  a b o v e , commonly grades to  a s ilts to n e ;  
scattered  w hite a rg illaceou s sp e c k s , dolom itic  to  very d o lo m itic . 
Trace bitum inous m aterial; a s  ab ove.
Trace dolom ite; a s  ab ove .

15% S h a le , s ilts to n e  and sandstone; a s  ab o v e .
10% Gypsum; a s  ab o v e .
25% D olom ite; dark brown to ligh t brown, translucent, appears  
to  be grey when v iew ed  without the m icroscop e , hard, brittle  
a r g illa c e o u s , micro to m esocrysta llin e .

90% D olom ite; a s  a b o v e , lig h t, to mid, to dark brown, a c c a s s io n a lly  
a s  c lea r  rhom bs.
10% Shale; a s  a b o v e .
Trace o f san d ston e and s iltsto n e; as a b o v e .
Trace o f gypsum ; a s  ab ove.

20% Shale; a s  a b o v e , predominantly g rey -g reen , brown, minor red .
5% Gypsum; a s  a b o v e , rarely fibrous.
75% D olom ite; a s  ab ove .

60% Shale; a s  a b o v e , green , brown, rarely red , w ater so lu b le , 
up to  5% gypsum : a s  ab ove .
40% D olom ite; a s  a b o v e .
Trace q u a rtz ite . very ligh t brown, transparent to tra n slu cen t, 
very hard, b r ittle .

95% Shale; a s  a b o v e .
5% D olom ite; a s  above -  c a v in g s .
Trace gypsum ; a s  a b o v e .

80% Shale; a s  a b o v e , brown, red-brow n, red , g rey -g reen , g r ee n ,  
w h ite .
20% S iltston e; w h ite , ligh t grey-green , fa irly  hard, b r itt le , fin e  
to o c c a s s io n a lly  coarse  grained, c o n s is t s  o f quartz and mica 
in  a dolom itic  cem en t, very dolom itic in part.
Trace do lom ite; a s  ab o v e .
Trace gypsum ; a s  ab ove .
80% Shale; a s  a b o v e .
20% S iltston e; a s  ab ove .
Trace dolom ite; a s  a b o v e .
Trace gypsum ; a s  ab ove .
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ABSTRACT

The fo u r  s t r a t ig r a p h ic  w e l l s  in  th e  E ucla  B a s in  
w ith in  20 m ile s  o f  Hughes and Denman R ailw ay S id in g s  
in t e r s e c t e d  a sequence o f  T e r t ia r y ,  Lower C r e ta c e o u s , 
p rob ab le  P a la e o z o ic , and p o s s ib ly  some P r o te r o z o ic  
r o c k s . The ag es o f  th e  d o lom ite  and red  b ed s in  which  
d r i l l i n g  c e a se d  i s  n o t  known w ith  c e r t a in t y .  In  th e  
ab sen ce o f  any p a la e o n to lo g ic a l  d a ta  an a ttem p t h a s "been 
made to  p r e se n t  m in e r a lo g ic a l  e v id en ce  on which c o r r e la t io n  
w ith  known red -b ed  seq u en ces may be b a sed .

INTRODUCTION

Pour s t r a t ig r a p h ic  w e l l s ,  Hughes (R .S .)  No. 1 , Hughes 

(N.W .) No. 2 ,  Hughes (N .E ,) No. 3 ,  and Denman No. 1 ,  were d r i l l e d  

under O .E .L , No. 33 in  th e  E u cla  B a sin  betw een  16 th  February and  

1 7 th  J u ly  1 9 6 6 , The w e l ls  were lo c a te d  w ith in  20 m ile s  o f  Hughes 

and Denman R ailw ay S id in g s  on th e  T r a n sc o n tin e n ta l R ailw ay in

th e  w est o f  South  A u s t r a l ia .  T h e ir  c o o r d in a te s  are:

L a titu d e  L ongitude

Hughes (R .S .)  No,1 a t  Hughes R .S ,

Hughes (N.W .) N o ,2 ,  20 m ile s  NW 
o f  Hughes R .S .

Hughes (N .E .)  No. 3 ,  18 m ile s  NNE 
o f  Hughes R .S .

Denman No. 1 , a t  Denman R .S .

30oU2f 50uS 

30°31 ’ h^'S

30 29*h5MS , 

3 0 ° 3 9 ’ 20" S ,

1 2 9 °3 0 ’ W 'E  

129°1 U’ h5”E

129o3 8 ’07"E

T h is  r e p o r t  p r e s e n ts  s t r a t ig r a p h ic  d a ta  b a sed  on

m ic r o p a la e o n to lo g ic a l  exam in ation  o f  a l l  c o r e s  and c u t t in g s .  

Owing t o  o th e r  commitments t h i s  c o u ld  n o t  be com pleted  b e fo r e  

th e  W ell C om pletion  R eport by R.A. Laws was is s u e d . Use has

th e r e fo r e  been  made o f  th e  e l e c t r i c  lo g s  and o f  th e  g e o l o g i s t ’ s
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STRATIGRAPHIC SUMMARY

S tr a t ig r a p h ic  u n i t s  in t e r s e c t e d  in  th e  fo u r  w e l ls  

are a s f o l lo w s  ( th ic k n e s s  in  b r a c k e ts )

U n it Hughes No.1

N u lla r b o r  L im e- 0 -  160
s to n e

.(J fiocen e) (160)

W ilson  B lu f f 1 6 0 - 328
L im estone

( (E ocene) (1 6 8 )

Hampton j
"Conglomerate" 3 2 8 -  380

(E ocene) (52)

Lower C retaceou s 3 8 0 -  570
s i l t s t o n e s (190 )

Lower C reta ceo u s 5 7 0 -  620
mudstone (50)

Lower C retaceou s 6 2 0 -  817
g r i t t y  sand (197)

Lower C retaceou s -
s i l t s t o n e -

Sandstone 8 1 7 - 853
(P a la e o z o ic ) (36 )

S i l t s  ton e and san d -
s to n e 8 5 3 -  870

(P a la e o z o ic ) (17 )

D olom ite 8 7 0 -  890
(?Cambrian) (2 0 )

Red beds 890-1088
(? Cambrian) (198)

Red b ed s 1088-1372
(?Cambrian ) (281+)
(? P r o te r o z o ic )

Hughes No. 2 Hughes No.3lDenman No. 1

0 -  80 |

oi ^}3 
t° 0 - 8 2

(8 0 ) (130) (8 2 )

80 -  208 130 -  178 82 -  205

(128 ) (U8) (123 )

208 -  250 178 -  251 205 -  220

(U2) (73 ) (1 5 )

250 -  U90 251 -  1+1+8 220 -  503
(21+0) (197) (283)

1+90 -  550 •• I 503 -  590
(60 ) - (87 )

550 -  708 | 1+1+8 -  513 590 -  781+
. (158) (6 5 ) (191+)

708 -  730 513 -  535 -
(22 ) (22 ) “

730 -  71+8 535 -  570 781+ -  800
(18 ) (35)

I ( 1 6 )

570 -  630
t
! 800 -  957

- (6 0 ) (157)

71+8 -  797 630 -  710 j
(U9) (80 )

- 710 -  918 957 -1 2 7 0
- (208) [ (3 1 3 )

— — 1270 -1 8 0 0
- - J (5 30 )

797*3" 918 J 1800Total Depth 1372
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STRATIGRAPHY 

Nullarbor Limestone

A l l  fo u r  w e l ls  commenced in  th e  N u lla rb o r  L im estone w ith  

a maximum th ic k n e s s  o f  160 f e e t  in  Hughes No. 1 and s im i la r  

t h ic k n e s s e s  o f  80 and 82 f e e t  in  Hughes No. 2 and Denman No. 1 

r e s p e c t iv e ly .  The lim e s to n e  i s  a dense r e c r y s t a l l i z e d  lim e sto n e  

w ith  M arginonora v e r t e h r a l i s , F lo s c u l i n e l la  L o n t ^ e n s i s  and 

Ammonia h e c c a r i i  .commonly r e p r e se n te d . I t  i s  g la u c o n i t ic  n ea r  

th e  b a s e . The age i s  Lower M iocene (B a te s fo r d ia n  -  B a lcom h ian ).

Wilson B lu ff Limestone

T h is  ch a lk y  b r y o z o a l l im e sto n e  h as a maximum th ic k n e s s  

o f  168 f e e t  in  Hughes No, 1 and s im ila r  th ic k n e s s e s  o f  128 and 

123 f e e t  in  Hughes No. 2 and Denman No. 1 r e s p e c t iv e ly .

M aslin e11a  chapman! i s  u s u a l ly  p r e s e n t .  O nly th e  Upper Eocene  

p a r t o f  th e  L im estone i s  p r e s e n t  in  th e  Hughes W e lls , th e  low er  

p a r t e x te n d in g  in to  th e  M iddle Eocene i s  m iss in g  p robab ly  a s  a 

r e s u l t  o f  t r a n s g r e s s io n  tow ards th e  n o r th e r ly  m argin o f  th e  E u cla

Basin.

Hampton “Conglomerate” j -

Brown limonitic quartz sand is  typical of the sand 

given the name Hampton Conglomerate in Madura Well in Western 

Australia . I t  varies in thickness from 15 feet in Denman No. 1 

to 73 fee t  in Hughes No. 3 W ell. The age is  approximately Middle

Eocene,

Lower Cretaceous siltstones

Below the Tertiary a formation of highly glauconitic 

siliceous and py rit ic  siltstones with bands carrying abundant 

rad io laria  and some cone-in-cone ca lc ite . Thickness varies 

from 190 feet in Hughes No. 1 to 283 fee t in Denman No. 1 .  The 

siltstones, of Aptian age, may possibly be the equivalent of the



W in d alia  R a d io la r it e ,

mudstone

A t h in  mudstone hed  50 t o  70 f e e t  th ic k  and m iss in g  

in  Hughes No. 3 c a r r ie s  T e x tu la r ia  a n a c o o r a e n s is . a zone f o s s i l  

o f  th e  lo w e s t  p a r t  o f  th e  A p tia n  s h a le s  e lsew h er e  in  South  

A u s tr a l ia ,

Below Lower C retaceou s m udstones i s  a g r i t t y  f e l d -  

s p a th ic  san d ston e  sequence w ith  c la y  in te r b e d s  c h a r a c te r iz e d  

hy a h ig h  p e r ce n ta g e  o f  m ic r o c l in e . P y r it e  i s  abundant, 

porphyry g r a in s  are o c c a s io n a l ly  p r e s e n t  w ith  c o a ly  fragm en ts  

and c h l o r i t i c  m a te r ia l ,  C u ttin g s  from th e  b ase  o f  t h i s  fo rm a tio n  

in  Hughes No, 2 W ell c o n ta in  A p tian  fo r a m in ife r a , b u t i t  i s  

d o u b tfu l w hether t h e :mudstone c o n ta in in g  them i s ;in  p la o e  a s  

i t  does n o t  appear to  be in d ic a te d  by th e  e l e c t r i c  l o g s .  In  

o th e r  r e s p e c t s  th e  san d ston e  may be eq u ated  w ith  th e  sa n d sto n es  

a t  Mt, Anna, o f  Upper J u r a s s ic  -  Lower C retaceou s a g e .

?Lower C retaceou s s i l t s t o n e

Hughes No, 3 in t e r s e c t e d  .between 521 and 535 f e e t  

( c u t  in  Core 1) g r ee n  grey  h ig h ly  m icaceous c h l o r i t i c  s i l t s t o n e  

w ith  fragm ents o f  c o a ly  m a tter . T h is  i s  presumed t o  he o f ’Lower 

C retaceou s a g e , a lth o u g h  no co n firm atory  p a la e o n t o lo g ic a l  

or p a ly n o lo g ic a l-  e v id en ce  was o b ta in e d . -

■’ , ? P a la e  oz o1c san d ston e

... . . . A f in e -g r a in e d , san d ston e, w ith  s c a t t e r e d  co a rse  quartz  

g r a in s  w hich are rounded and p i t t e d  o ccu rs  below  the C retaceou s  

g r it t y ,  sands and s i l t s  to n e s .  The f i n e  an gu lar  q u artz  g r a in s  

are t i g h t l y  packed w ith  l i t t l e  cem ent, some p y r it e  and w e l l  

rounded b la c k  opaque m in era l g r a in s .  T h is  appears to  be th e  same
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sandstone as that outcropping in the O fficer Basin and weathering 

into a characteristic "worm burrow" pattern. No fo s s i l  evidence 

has "been found to permit dating of the formation, which its  

stratigraphical position in these wells indicates is of 

Palaeozoic age. I t  is  pre-Cretaceous and post ?Lower Cambrian. 

None of the typ ical minerals, e .g . pink garnet, of South 

Australian Permian sediments appear to be present,

Hughes No. 2 bottom ed in  grey  and l i g h t  g rey  banded  

d o lo m ite  and c h e r ty  d o lom ite  w ith  s t y l o l i t e s  and some f i n e  o o l i t i c  

s t r u c t u r e s .  The absence o f  f o s s i l s  p r e c lu d e s  a f ir m  d a tin g  f o r  

th e  d o lom ite  w hich appears t o  b ear  a l i t h o l o g i c a l  resem blance to  

th e  Kulpara L im eston e. I f  t h i s  c o r r e la t io n  i s  c o r r e c t ,  th e  

s t y l o l i t i c  d o lo m ite  on Hughes N os, 1 , 2 ,  and 3 i s  o f Lower 

Cambrian a g e .

Red-beds ?Lower Palaeozoic -  Upper Proterozoic

The lo w e s t  beds e n te r e d  in  Hughes No. 1 and Denman 

No. 1 b e lo n g  to  a red -b ed  sequence o f  red  and g r ey  m o tt le d  i n t e r -  

bedded s i l t s t o n e s ,  sa n d s to n e s , and d o lo m ite . The age o f  t h i s  

sequence i s  u n c e r ta in . In  th e  absen ce o f  f o s s i l s  th e  fo l lo w in g  

d ata  may be c o n s id e r e d  f o r  p u rp oses o f  c o r r e la t io n :

(1 ) th e  p resen ce  o f  e v a p o r ite s  in  th e  low er p a r t  o f  th e  seq u en ce , 

i . e ,  below  1088 f e e t  in  Hughes No, 1 and below  1186 f e e t  in  

Denman No, 1 . E v a p o r ite s  are  common in  Cambrian red -b ed s on 

Yorke P e n in su la  and c o r r e la t io n  w ith  th e s e  e l a s t i c s  w ould fa v o u r  

Lower Cambrian a g e . On th e  o th e r  hand, l i t t l e  i s  known o f  th e  

p o s s ib le  occu rren ce o f  e v a p o r ite s  in  th e  Upper P r o te r o z o ic  on 

th e  s h e l f  a r e a .

(2 )  th e  occu rren ce  o f  th e  b r ig h t  g reen  m in era l around th e  1 0 0 0 -  

f o o t  l e v e l  in  Denman No. 1 .  The n a tu re  o f  t h i s  m in era l i s  b e in g  

in v e s t ig a t e d  by AMDEL. C hem ical work i s  n o t  y e t  com p lete  b u t  

v e r b a l in fo rm a tio n  su p p lie d  by AMDEL i s  th a t th e  m in e ra l i s  n o t
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^ c h lo r o p h a e ite , i d e n t i f i e d  in  v o lc a n ic s  r e c e n t ly  d is c o v e r e d  on 

th e  K ulyong S h e e t ,  n ear  th e  W estern .A u stra lian  b o rd er . 

I n v e s t ig a t io n s  so  f a r  in d ic a te  th a t  th e  m in era l i s  tn e  same a s  

th a t  o c c u r r in g  in  core su b m itted  'by th e  w r ite r  from Woomera No. 1 

W ell a t  1 L|0 f e e t .  I f  th e  s t r a t ig r a p h ic a l  d i s t r ib u t io n  o f  th e  

green  m in era l i s  r e s t r i c t e d  in  sed im entary  ro ck s o f  the red  bed  

sequence in  th e  w est o f  Sou th  A u s t r a l ia ,  th en  th e  red  b ed s in  

Denman No, 1 are  a t  l e a s t  p a r t ly  e q u iv a le n t  to  th e  Woomera S h a le .

(3 )  I s o t o p ic  age r e p o r te d  on 3 sam ples f o r  Outback O il  Company 

N .L« "by I s o t o p e s ,  I n c , The two d a te s ,  930 + 30 m .y . f o r  Hughes 

No* 1 a t  1362 -  1372 and 860 + 30 m .y , f o r  Denman No. 1 a t  

1601+ -  1605 f e e t  are  n o t  in c o n s is t e n t  w ith  th e  su g g e s te d  

c o r r e la t io n  o f  th e  low er p a r t a t  l e a s t  o f  the red  bed sequ en ce  

w ith  th e  Woomera S h a le ,  o f  Upper P r o te r o z o ic  (M arinoan) a g e .

The 1900 + 100 m .y. f o r  th e  d o lom ite  in  Hughes No. 2 a t  79l+ -  

797 f e e t  appears to  be a n a c h r o n is t ic .

DESCRIPTION OP CORES AND CUTTINGS 

Hughes N o. 1

D epth ( f e e t )  
0 - 9 0 D ense r e c r y s t a l l i z e d  l im e s to n e , fauna obscured  

betw een  70  f t .  and 90 f t .  b u t e lsew h ere  con­
t a in in g  M arginopora v e r t e b r a l i s , C resp in e 
u m b on ifera . F lo s c u l i n e l la  b o n ta n g e n s is , 
Dendri t i n a  sp .

9 -  160 G la u c o n it ic  l im e s to n e , w ith  g la u c o n ite  replacemen-:
and i n f i l l i n g  o f  sm a ll fo r a m in ife r a , b ry o zo a .

1 6 0

336

380

1+00

210 W hite b ry u zo a l l im e sto n e  w ith  p a tc h e s  o f  
ch a lced o n y .

38O L ig h t brown f i n e  to  co a rse  l im o n it i c  g r i t t y
quartz san d , w ith  an gu lar to  su ban gu lar quartz  
h av in g  p o l is h e d  s u r fa c e s .  B row n ish -green  
g la u c o n ite  o v o id s , p y r i t i c  in  p a r t ,  w ith  some 
r u t i l e ,  c o a ly  fra g m en ts , sh a r k 's  to o th .

1+00 Grey s i l t s t o n e ,  r ic h ly  g la u c o n i t i c ,  p y r i t i c ,  
w ith  o v o id s  o f  p a le  g r e e n  g la u c o n it e .

1+30 As ab ove , w ith  L in gu la  fra g m e n ts , rare  r a d io la r ia  
and m o llu sc s .

A30 -  V ln Grey s i l t s t o n e  w ith  m inute mica f l e c k s ,  p y r i t e ,
abundant r a d io la r ia .
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^  Depth 

UUQ ■ 

U50 

5 1 0

520

530

550

560

570

585

593

620

817

853

859

870

890

920

980

-7

( f e e t )

h50 L in gu la  fragm en t,

■ 510 Grey s i l t s t o n e ;  r a d io la r ia  r a r e  o r  a b se n t ,

• 520 Grey s i l t s t o n e  w ith  c o n e -in -c o n e  c a l c i t e ,
abundant r a d io la r ia .

530

550

560

570

585

-  593

-  6 2 0

-  817

-  853

-  859

-  870

-  890

-  920

-  980

-  990

As ab ove, w ith  c f .  D ic tv o m itra  and o th er
r a d io la r ia ,  sponge s p ic u le s ,  H aplophragm oides.

As ab ove , w ith  few  r a d io la r ia .

As ab ove , w ith  abundant r a d io la r ia ; p a tc h e s  o f  
v ery  f in e  sandy s i l t  w ith  g la u c o n ite  and f i n e l y  
d issem in a te d  p y r i t e .

As ab ove, w ith  few  r a d io la r ia .

Grey mudstone w ith  sandy p a tc h e s ,  h av in g  a n g u la r  
q u a r tz , g la u c o n it e ,  p y r i t e ,  s c a t t e r e d  co a rse  
subangular q u artz  g r a in s  w ith  fr a c tu r e d  su r ­
f a c e s ,  ca rb o n ized  p la n t fragm en ts; p y r i t e  
rep lacem en ts o f  s te m s , o c c a s io n a l  g a rn e t g r a in .  
Jaw fra g m en t, m egaspore.

Core 1 . reco v ered  5 ’ 2”
Grey mudstone w ith  an gu lar  q u artz  g r a in s ,  abundant 

p y r i t e .

Mudstone as ab ove , w ith  abundant p y r i t e ,  opaq ues, 
g a r n e t ,  z ir c o n .

Grey f e ld s p a t h ic  g r i t t y  sand w ith  c o a rse  m icro­
c l in e  g r a in s ,  q u a r tz , opaq ues, g a r n e t , in t e r ­
grow ths o f  p y r i t e  and c a l c i t e ,  o c c a s io n a l  c o a ly  
p la n t  fra g m en ts .

P in e  g r a in ed  qu artz  sa n d sto n e  w ith  even  s iz e d  
f i n e  an gu lar  quartz g r a in s ,  f a i r l y  t i g h t l y  
packed w ith  l i t t l e  cem ent; p y r i t e ,  opaque 
g r a in s ,  to u r m a lin e , o c c a s io n a l  c o a rse  rounded  
quartz g r a in s ,  c h l o r i t e .

Core 2 , r ec o v er ed  9"«
Top h*’ . L ig h t  g rey  quartz sa n d sto n e  w ith  a f in e  

groundmass of an gu lar in t e r lo c k in g  g r a in s  in  
which are s c a t t e r e d  co a rse  rounded g r a in s  w ith  
p i t t e d  s u r fa c e s ,  f i n e  opaque g r a in s  and to u r ­
m a lin e .

Bottom 5" . S i l t s t o n e  w ith  co a rse  g r a in s  a s  ab ove , 
groundmass o f  p a le  g r e e n is h -g r e y  s i l t  m a te r ia l ,  
p y r i t e ,

Green g r ey  m icaceous s i l t s t o n e  w ith  lig h t-b r o w n  
d o lo m ite  n o d u le s , p y r i t e .

L ig h t g rey  dense d o lo m it ic  l im e s to n e  w ith  sm a ll 
p y r i t e  n o d u le s , v u g s .

Red and g r e e n -g r e y  s i l t s t o n e ,  f i n e l y  m ica ceo u s, 
c a lc a r e o u s , p y r i t i c ,  w ith  some m icr o sc o p ic  
quartz v e in s .

S i l t s t o n e  a s  above showing c la y  lam in ae ,

D o lo m itic  l im e sto n e  w ith  p y r i t e  c r y s t a l s ,
c h l o r i t e ,  m ica , m inute p y r i t e  v e i n l e t s ,  c a l c i t e  
and gypsum v e in s .



Depth ( f e e t )  

990 -  1080  

1080 -  1089

117
- 8-

1 0 8 9  -  1 1 8 0

1 1 8 0  -  1 2 1 0

1 2 1 0  -  1 2 2 0

1 2 2 0  -  1 3 0 0  

1 3 0 0  -  1 3 6 2

1 3 6 2  -  1 3 7 2

Siltstone and limestone as above.

Core 3 # rec o v er ed  3'1"  *
Top 15” . Red-brown soft siltstone and claystone 

with gypsum veins.
M iddle 11+", As a b ove , s o f t  c layey*
Bottom 8", Hard d e n se , banded g reen  and red  

s i l t s t o n e  w ith  gypsum ban ds.

C h oco la te  and grey  m o tt le d  m icaceou s s i l t s t o n e  
w ith  p o c k e ts  o f  c a l c i t e  and gypsum; th in  
san d ston e  in te rb ed s*

O o l i t i c  p a r t ly  s i l i c i f i e d  d o lo m it ic  l im e s to n e .  
Brown o o l i t e s .

O o litic  dolomite> partly  s i l ic i f ie d ,  splashes 
of galena.

Green and chocolate siltstone with some gypsum.

Green grey  s i l t s t o n e  w ith  s c a t t e r e d  rounded  
quartz g r a in s .

Core h * r ec o v er ed  28" .
Top 9 , C h o co la te  s i l t s t o n e ,  hard , f i n e l y  

ir r e g u la r ly  la m in a te d , s l i g h t l y  c a lc a r e o u s ,  
some gypsum.

Middle 11". G reen -grey  siltstone as above, 
h ard .

Bottom 8" . C h oco la te  s i l t s t o n e ,  hard .

Hughes No. 2

0 - 8 0

80 -  208

208 -  21+0

21+0 -  2 5 0  

2 5 0  -  2 7 0  

270 -  290

2 9 0  -  3 1 0

310  -  360

Dense p in k-cream  lim e s to n e , o o l i t i c  in  p a r t s ,  
r ic h ly  f o s s i l i f e r o u s  w ith  Ammonia b e c c a r i i , 
M arginopora v e r t e b r a l i s , D is c o r b is  sp . c f ,  
P a r a r o ta lia  v e r r ic u la t a .

G la u c o n it ic  from 60 -  S o f t .

Cream r e c r y s t a l l i z e d  b r y o z o a l l im e s to n e  w ith  
M a s lin e l la  chapm ani. g la u c o n i t i c ,  sandy w ith  
an gu lar  quartz g r a in s  190-208  f t .

L ig h t brown sand w ith  i l l - s o r t e d  ooarse  su b -  
an gu lar  y e llo w  and c le a r  quartz g r a in s ,  
l im o n it e .

Brown fe r r u g in o u s  c la y  w ith  s c a t t e r e d  quartz  
g r a in s  and p y r i t e .

Grey g la u c o n it ic  s i l t s t o n e ,  p a r t ly  l im o n it iz e d ,  
w ith  b i o t i t e ,  carbonaceous m a tter .

Hard s i l t s t o n e  as above w ith  abundant l i g h t  
g reen  g la u c o n i t e ,  r a re  fo r a m in ife r a ,  
r a d io la r ia .

As a b o v e , w ith  abundant r a d i o l a r i a , ____
. fragm en ts o f  B ig en er in a  lo e b lic h a e  and o th er  

fo r a m in ife r a , t o o th ,  p y r i t i z e d  d i s c s .

Green-grey glauconitic siltstone writh radiolaria,
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Depth  

360 «

1+20 •

U30 • 

kkO  ■ 

1+60 ■ 

14-80 ■

1+90 ■

550

570

600

610

620

630

61+0

680

708

730

7k&

751

757

760

761

791+'

- 9 -

( f e e t )

1+20 G reen -grey  S i l t s t o n e  w ith  l e s s  g la u c o n it e ,  f i n e
m u sco v ite , p la n t  fra g m en ts ,

■ 1+30 Core 1 . r ec o v er ed  2*1+".
Grey siltstone*

• 1+1+0 As above*

1+60 As a b o v e , w ith  d o lom ite  g r a in s ,

1+80 Grey s i l t s t o n e .

• 1+90 H ig h ly  p y r i t i c  mudstone and g la u c o n i t ic  s i l t ­
s to n e  w ith  r a d io la r ia .

550

570

-  600

-  610 

-  620 

-  630 

-  61+0 

-  680  

-  708

-  730

-  71+8

-  751

-  757

-  760

-  761*2"

-  1 9k

Grey mudstone with muscovite flecks, carbonaceous 
fragments, pyrite .

Grey feldspathic quartz sandstcne, with tightly  
packed blue-grey quartz, angular quartz 
grains, fe ldspar, abundant microcline and 
pyrite , porphyry grain , ch lo ritic  material.

Rare foram inifera. Feldspathic g r it  with
abundant white fe ldspar, grey quartz, pyrite , 
andalusite, angular quartz with p itted  sur­
faces.

As above, some opaline quartz.

As above; ostracode.

Grit a s ab ove.

As above; coal fragments.

Grit as above.

As above; porphyry g r a in  680 -  690 f t .

Grey mudstone with carbonaceous flecks, fin e ly  
pyrit ic ; dolomite globules.

Yellowish fine angular quartz sandstone, with 
ch lorite , rounded opaque grains, green 
mineral.

O o litic  dolomite, partly  s i l ic i f ie d .

Core 2 * rec o v er ed  13".
Grey dolomite.

As above.

Core 3 * r e c o v e r e d  3" .
Cherty dolomite with solution cavities.

Chert, dolomite with s ty lo lite s , some fine  
oo lit ic  structures.

6" -  797*3" Core 1+. rec o v er ed  30" .
Grey and ligh t grey banded dolomite with 

s ty lo lite s .



Depth (fe e t )  

i A  0 -  90

90  -  12 0

120 -  130 

130 -  178

178 -  251 

251 -  270

270 -  300

300 -  320

320  -  360  

360 -  370

370 -  380

380 -  LL8 

UU8 -  521

521 -  531

531 -  535 

535 -  570

570 -  580

580 -  630

630 — 660 

660 -  710 

710 -  720

720 -  730

119
1

Dense r e c r y s t a l l i z e d  lim e sto n e  w ith  M il io l id a e ,  
f e r r u g in iz e d  somewhat sandy hand 2 0 -3 0  f t .

G la u c o n it ic  lim e sto n e  w ith  g la u c o n ite  i n f i l l i n g s  
o f  fo r a m in ife r a .

L im estone and g reen  g la u c o n it ic  m arl.

Grey v h it e  h r y o z o a l l im e s to n e , r e c a l c i f i e d ,  
faun a p o o r ly  p r e se r v e d  c o n ta in s  M asline11a  

, chapmani.

Yellow suhangular quartz sand and g r it .

Grey carbonaceous s i l t s t o n e  w ith  p y r i t i z e d  and 
ca rb o n ized  woody m a te r ia l .

Grey carbonaceous s i l t s t o n e ,  g l a u c o n i t i c ,  
p y r i t i c .

As ab ove, w ith  abundant b r ig h t  g reen  g la u c o n ite ;  
r a d io la r ia ,  v e r te b r a te  fra g m en ts .

As above; abundant r a d io la r ia .

Grey carbonaceous s i l t s t o n e .

Grey s i l t s t o n e  w ith  abundant g la u c o n it e ;  
r a d io la r ia ,  t o o th .

Grey g la u c o n it ic  s i l t s t o n e .

Grey f e ld s p a t h ic  g r i t t y  san d ston e  w ith  coarse  
g r a in s  o f  m ic r o c lin e  and q u a r tz , s i l t s t o n e  
in te r b e d s .

Core 1 . r ec o v er ed  18"
G reen -grey  h ig h ly  m icaceous s i l t s t o n e  w ith  

c h l o r i t e ,  m u sc o v ite , f in e  an gu lar  quartz and 
f e ld s p a r ,  o c c a s io n a l fragm en ts o f  carbonaceous  
m a tter .

As ab ove.

Y e llo w ish  san d ston e  w ith  subrounded quartz  
g r a in s  h av in g  p i t t e d  s u r f a c e s ,  red  f e ld s p a r  
g r a in s ,  sm a ll amount o f  cem en t, some p y r i t e ,  
w e ll-r o u n d e d  opaque m in e r a ls .

Red brown f e ld s p a t h ic  sa n d sto n e , ch a lced o n y , 
g r e e n is h  w h ite  san d ston e w ith  f e ld s p a t h ic  
m a tr ix , o o l i t i c  ro ck , ?C onglom erate.

Grey and p u rp le  c a lc a r e o u s  s i l t s t o n e  and sand­
s to n e ,  l im e s to n e . C hips o f  co a rse  san d ston e  
w ith  red  f e ld s p a r ,  p in k  g a r n e t , b i o t i t e .
G rains o f  ch a lced on y  in  th e  sa n d s to n e , w e l l  
rounded b la c k  opaque g r a in s ,  p y r i t e .

L ig h t  g rey  d o lo m ite , m o ttle d  p u rp le  and g rey  
d o lo m ite  w ith  f i n e l y  d iv id e d  p y r i t e .

Grey and p u r p lis h  g rey  d o lom ite  showing ev id en ce  
o f  s t y l o l i t e s .

R eddish  and g rey  sandy c a lc a r e o u s  s i l t s t o n e  
w ith  g r a in s  o f  d o lo m ite , s w ir ls  o f  opaque 
g r a in s ,

R edd ish  and l i g h t  g r e y  dense d o lo m it ic  lim e ­
s to n e .



- 1 1 r 1 2 0

Depth (fe e t )

 ̂ 730  «- 7hO Dark grey  c a lc a r e o u s  s i l t s t o n e ,

7 40  -  770 Grey l im e s to n e , red  c h e r t ,  o o l i t e s .

770  -  790 Abundant o o l i t i c  s t r u c t u r e s ,  m ain ly  brown
o o l i t e s  in  w h ite  m a tr ix .

791 -  793

793 ~  820

820 -  830

830 -  890

890 -  900

Core 2 . r eco v ered  22" .
Top one fo o t :  g rey  d o lo m ite  and d o lo m it ic  s i l t -  

s to n e  .
Bottom  10": o o l i t i c  grey  d o lo m ite , d o lom ite

c r y s t a l s  in  v u g s , s i l i c e o u s  o o l i t e s ;

G ranular d o lo m ite  in  w hich t h e  g r a in s  are  s e t  
in  a dark grey  m a tr ix ; l i g h t  g r ey  o o l i t i c  
l im e s to n e , p in k  lim e sto n e  and y e llo w  d o lom ite  
g lo b u le s .

G reen ish  f in e -g r a in e d  san d ston e  w ith  c h l o r i t e .

S a n d sto n e , s i l t s t o n e  and d o lo m it ic  lim e sto n e  
w ith  abundant c h l o r i t e ,  b i o t i t e ,  some rounded  
heavy m in e r a ls , red  f e ld s p a r  g r a in s .

P ink l im e s to n e , san d ston e w ith  b i o t i t e  and 
g reen  m in e r a ls , g r e e n is h  s i l t s t o n e  m a tr ix .

900 -  910 P in e  sa n d sto n e .

917  -  9 1 7 ’ 8" Core 3 . r e c o v er ed  7 i"
Grey d o lom ite  w ith  s t y l o l i t e s ,  c h e r t .

Denman No. 1

0 -  82 

82 -  205

205 -  220 

220 -  230 

230 -  290

290 -  320

320 -  3U0

3h0 -  370

Pink-cream dense crystalline limestone with 
Marginopora ve rteb ra lis .

R e c r y s t a l l iz e d  b r y o z o a l l im e s to n e , some f l i n t .  
A l l  th e  m a te r ia l i s  h e a v i ly  r e c r y s t a l l i z e d  
and f o s s i l s  p o o r ly  p r e se r v e d . M aslin e11a  
chapmani p r e s e n t ,

Brow nish quartz san d , su b an gu lar , some p e l l e t s  
o f l im o n ite  or  brow nish  green  g la u c o n it e .

F e r r u g in iz e d  g la u c o n it ic  sandy s i l t  w ith  l i g h t  
g reen  g la u c o n it e .

Sandy s i l t ,  f i n e l y  p y r i t i c  w ith  abundant p a le  
g r e e n  g la u c o n it e ,  rare  fo r a m in ife r a , f i s h  
t o o th .

Grey d o lo m it ic  s i l t s t o n e  w ith  f in e  m u sco v ite , 
carbonaceous m a te r ia l ,  g la u c o n it e ,  p y r i t e ,  
s i d e r i t e ,  Trochammina m inuta.

S i l t s t o n e  w ith  c o n e -in -c o n e  c a l c i t e .

S i l t s t o n e  and mudstone w ith  abundant fo r a m in if -  
era  and r a d io la r ia .

Grey s i l t s t o n e  w ith  abundant green  g la u c o n ite  
and r a d io la r ia .

370  -  h50



•12- .1.21
Depth ( f e e t )  

fA 1+50 -  503 

503 -  513

513 -  560  

560 -  570  

570 -  590

590 -  660

660 -  750  

750 -  781+

781+ -  80 0

800 -  880

880 -  913 

913 -  923

923 -  957 

957 -  990

990 -  1020  

1 0 2 0  -  1 0 3 0

1 0 3 0  -  1 0 5 0  

1 0 5 0  -  1 0 6 0

1060 -  1080 

1080 -  1090 

1090  r  1120

As above; f e w e r  r a d io la r ia .

Core 1 . r eco v ered  10 f e e t .
Grey m udstone.

Mudstone a s  above*

P y r i t i c  m udstone, some q u artz  g ra in s*

As ab ove , w ith  q u artz  g r a in s ,  Trochammina 
r a g g a t t i  and T e x tu la r ia  a n a c o o r a e n s is*

Quartz and m ic r o c lin e  g r i t ;  an gu lar  san d ston e  
w ith  quartz  g r a in s ,  p y r i t e , g la u c o n ite  in  
f e ld s p a t h ic  m a tr ix .

As a b ove , w ith  ca rb o n ized  wood fra g m en ts .

Grey san d ston e w ith  c o a rse  a n g u la r  quartz  
■ g ra in s , f e ld s p a r ,  p y r i t e  m a tr ix , p y r i t i s e d  
wood.

San dstone w ith  f i n e  t o  medium g r a in s  o f  in t e r ­
lo c k in g  q u a r tz , t i g h t l y  packed in  p a r ts  b u t  
porous in  o th e r s ;  l i t t l e  cem ent, some p y r it e  
and worn g r a in s  o f  opaque m in e r a l.

P a le  green  s i l t s t o n e  w ith  l i g h t  brown d o lo m ite ,  
some c o a rse  rounded g r a in s  w ith  p i t t e d  
s u r fa c e s .

Chips o f  red  sandy s i l t s t o n e  and green  s i l t -  
s to n e .

Core 2 . reco v ered  5*8".
(1 ) Top 1 f o o t .  Grey w h ite  sa n d sto n e  w ith

medium to  f i n e  an gu lar  to  su bangular q u a r tz , 
some f e ld s p a t h ic  m a tr ix , p y r i t e  c r y s t a l s  
and i n t e r s t i t i a l  p y r i t e ,  rounded g r a in s  
o f  opaque m in e r a l, smoky q u a r tz , tourm al­
in e ,  p a le  g reen  m in e ra l.

(2 )  1 -3  f e e t .  As ab ove. Core i s  cu t by 1 .5  cm.
w h ite  v e in  in  w hich m a tr ix  i s  a n h y d r ite .

(3 )  3 -5  f e e t  8 in c h e s . As top  1 f o o t .

As ab ove.

Red s i l t s t o n e ,  m o tt le d  w ith  g r e e n is h  g r e y ,
w ith  co a rse  rounded qu artz  g r a in s  in  th e  s i l t  
m a tr ix .

Red san dstone w ith  v ery  abundant g reen  m in e ra l.

S i l t s t o n e  and sa n d sto n e  w ith  f in e  quartz
g r a in s  in  a s i l t y  m a tr ix , c h l o r i t e ,  b i o t i t e ,  
m u sco v ite .

Red m icaceous s i l t s t o n e .

P ink d o lo m ite , d o lo m it ic  s i l t s t o n e ;  san d ston e  
and s i l t s t o n e  w ith  green  m in era l a s  990 -  
1020 f t .

Red s i l t s t o n e .

Red s i l t s t o n e  w ith  o c c a s io n a l  g r i t  p a tc h e s .

Red s i l t s t o n e  w ith  s c a t te r e d  q u artz  g r a in s .



- 1 3 -

Depth ( f e e t )  

v 1120  -  111+0 

^  111+0 -  1186

11,86 -  1193

1193 -  121+0 

121+0 -  1 2 7 0

1270 -  1310

1310 -  1330

1330 -  1350

1350 -  1380 

1380  -  11+00

11+00 -  11+20 

11+20 -  11+80

11+80 -  15U0 

151+0 -  1597

1 2 2

Red s i l t s t o n e  and sa n d sto n e .

Red s i l t s t o n e ;  abundant lo o s e  rounded quartz  
g r a in s .

Core 3 . r ec o v er ed  5 f 9u ♦
Top 2 f e e t .  Red and g reen  ir r e g u la r ly  handed  

and m o ttle d  m icaceou s s i l t s t o n e ,  c a lc a r e o u s  
in  p a r t s ,

2 -  3 f e e t .  Red and h u f f  handed san d ston e  w ith  
co a rse  a n g u la r  to  subrounded q u a r tz , red. 
f e ld s p a r  g r a in s ,  s o f t  g y p seo u s m atrix  w ith  
h i o t i t e ,  some carb onate m in e r a l.

3 -  1+ f e e t .  As ab ove , w ith  sm a ll rounded g r a in s  
o f  opaque m in e r a l.

1+ -  5 f e e t .  2” sa n d sto n e , 10" s i l t s t o n e  as  
above,

Bottom 9". Red and g r e e n -g r e y  bandad and 
m o ttle d  s i l t s t o n e  w ith  gypsum v e in .

Red san d ston e  g r a d in g  to  c o a rse  sa n d sto n e .

Loose ir o n - s t a in e d  r e d d ish  q u artz  g r i t  w ith  
subrounded q u artz  g r a in s  h av in g  p i t t e d  o r  
fr a c tu r e d  s u r fa c e s  embedded in  red  sa n d sto n e .

R eddish  san d ston e  w ith  f in e  an gu lar  quartz  
g r a in s ,  s i l t  m a te r ia l ,  s c a t t e r e d  coarse  
rounded g r a in s .

L ig h t g r e e n is h  grey  m o tt le d  p in k  d o lo m it ic  
l im e s to n e .

M ottled  p in k  and l i g h t  g r e e n is h  grey  d o lo m it ic  
l im e s to n e .

D o lo m itic  l im e s to n e  and red  s i l t s t o n e .

L ig h t g r e e n ish  grey  d o lo m it ic  l im e s to n e , porous  
in  p la c e s  w ith  gypsum and a n h y d r ite , h a l i t e  
m oulds.

Dark g rey  d o lo m it ic  l im e s to n e  w ith  a n h y d rite  
v e in s .

Dark and l i g h t  g rey  and p in k  d o lo m it ic  lim e ­
s to n e  w ith  a n h y d r ite  and gypsum; g rey  w h ite  
c a l c i t e  11+50 -  11+60,

Red s i l t s t o n e  w ith  grey  sp o t te d  m o tt lin g s ;  
c a l c i t e  v e in s .

L ig h t grey  and p in k is h  m o ttle d  sandy c a lc a re o u s  
s i l t s t o n e .

1Rq7 _  1607 Core l+. r ec o v er ed  9 ’10".
Top 2 f e e t .  Red s i l t s t o n e  s p o t te d  g r e e n , w ith  

th in  gypsum v e in s ,
2 -  3 f e e t .  As a b o v e , v e in s  z ig z a g  and ir r e g u la r .
3 -  1+ f e e t .  Green and red  banded and m o ttle d  

s i l t s t o n e  w ith  ir r e g u la r  bands and s w ir l s .
1+-5 f e e t .  Green s i l t s t o n e  w ith  gypsum ban ds,
5 -9  f e e t .  Red and g reen  m o ttle d  s i l t s t o n e  w ith  

ir r e g u la r  gypsum v e in s .
Bottom 10" . Green and red  d o lo m it ic  s i l t s t o n e .



T V
\

Depth ( f e e t )  

1607 ~ 1650  

1650 -  1790 

1790 -  1800

123

S i l t s t o n e  a s  ab ove.

L ig h t g rey  d o lo m ite ; c h e r ty  1730—17h0, 

D olom ite  and red  and g reen  s i l t s t o n e .

/

/
/ \ .  u  A -
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P a ly n o lo g is t

OUTBACK OIL HUGHES AND DENMAN WELLS

Gores and c u t t in g s  from th ree  w e l ls  d r i l l e d  in  the  
E u cla  B a sin  hy Outback O i l ,  have been examined f o r  sp o res and 
p o l l e n .

C ores and c u t t in g s  exam ined:

Hughes No. 2 W ell -  c u t t in g s  700 -  710 f t .  and 720 -  730 f t .  

Hughes No. 3 W ell -  Core 1 521 -  531 f t *  a t  522 f t ;

Denman No. 1 W ell -  Core 1 503 -  513 f t .  a t  5 0 k  f t .

R e s u lt s :

Cores from th e se  w e l ls  in  th e  C retaceou s f a i l e d  to  y i e l d  
any p o l le n s  or sp o res  when p rep a red .
Core 1 from Denman No. 1 y ie ld e d  few  in d eterm in a te  m iorop lan k ton . 
Hughes No. 2 W ell -  a t  700-710* y ie ld e d  th e  fo l lo w in g  assem b lage:

A l i s p o r i t e s  g r a n d is
c f .  C. to r o su s

C in g u t r i l i t e s  c la v a tu s  
C e r a to s p o r lte s  e q u a l is  
C ic a t r ic o s i s p o r i t e s  a u s t r a l i e n a is  
C. lu d b ro o k i

G le ic h e n i id i t e s  c i r c i n i d i t e s
a u s t r o c la v a t id i t e s

L . c ir c o lu m e n is  
N e o r a is t r ic k ia  tru n ca tu s

n o te n s is

S t e r e  i s p o r i  te  s __
dam pieri

[icro p la n k to n :
O d o n to ch itin a  o p e r cu la ta  
A c r ita r c h a  and D inophyceae in d e t .

The assem b lage from c u t t in g s  a t  720 -  730 f t ,  was s im i la r  b u t  
l e s s  w e l l  p r e se r v e d  and was dom inated by m icrop lank ton
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Diagnostic species characteristic of Dettmann*s^ 
m icrofloral assemblage have not been iden tified  in^this micro­
flo ra *  However the assemblage suggests a correlation with her 
Speciosus Assemblage of Aptian age. The presence of R . ^pudgns 
and L, circolumenis would probably indicate a time low in the 
SpecTosus Assemblage and low in the Aptian.

Reference: Dettmann, M*E,, 1963 .
Roy. Soc. V iet. Proc. 77 ( 1 ) :  1 -1 UB
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