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Abstract ■ \:'v

Since; its 'discovery in 1957 by geophysical 
techniques / ' the;. Permian Cooper;; infra-Basin has 
been succe ssf ully ■ dr .tiled for hy dr ocarbons.. ;
The recently created Permian Gidgealpa Group : 
includes the Tirrawarra Sandstone, overlain 
in turn by the Patchawarra Formation, .Murteree 
Shale, Epsilon Formation,Roseneath Shale, and ; 
the Toolachee Formation at the top of the 
Group. f Knowledge of the palynological stages 1;; 
gained through recently increased drilling 
activity indicates that some units may be 
diachronous.

Commercial quantities of natural gas were : 
discovered in Gidgealpa No. 2 at the end of 
1963. ■ From commencement of oil and gas , 
exploration in the Cooper Basin to the ■ ■. 
beginning of June 1972, 103 wells were drilled. 
Of these, 42 encountered large quantities of 
gas and six had significant quantities of gas 
and oil. ..

The Cooper Basin now produces gas for the 
Adelaide market from the Moornba and Gidgealpa 
fields. Thirteen other fields are at present 
under investigation for the proposed.Sydney 
market.
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H.istor.ic Development

Reconnaissance gravity and seismic surveys in south­
western Queensland and northeastern South Australia 
during 1957,. led to the discovery of the Cooper 
Basin (Pig. 1) ' and to drilling of the Delhi-Frome- 
Santos Innamincka No. 1 well (Fig. 2) in 1959.
This well proved correct the prediction that 
Palaeozoic sediments would be present below the 
western portion of,the Great Artesian Basin., > 
Subsequent seismic and drilling activity led to the 
definition of a Permo-Triassic sedimentary terrane •' 
in what is now known as the Cooper Basin.

The continuing search for hydrocarbons led to the 
discovery of commercial quantities of gas at the 
end of 1963, in Delhi-Santos Gidgealpa No. 2. (Fig. '2). 
Since then, 101 wells have been drilled to the 
beginning of June 1972 (Table 1), this drilling 
has led to the discovery of 15 gas and oil fields 
(Fig. 2). Two of these, Moomba and Gidgealpa; 
supply gas to Adelaide in South Australia. The 
others are at present undea: investigation and . 
development for a proposed market in Sydney, New 
South Wales (Fig. 1) .

The following table shows the number of we!> Is 
completed each year within the Cooper Basin.

■ TABLE I ■

YEAR WELLS YEAR WELLS YEAR : WELLS

1959 1 ; : 1963 2 ' 1968 10

1960 0 1964 6 • 1969 7

1961 b * 1965 s 1970 22

1962 2 1966 5 1971 22

1967 5 ; 1972 (to June) 15
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Of the 103 wells drilled,' 42 produced significant / ;.;i 
quantities of gas and six have had significant :, 
quantities of , gas and- oil. tv /■/■.' ■

General Statement 7; 5 :'■

A sedimentary sequence of Permian age provides both 
the source and reservoirs for the major portion of , 
the hydrocarbons discovered in the Cooper Basin.
This sequence is composed of shalesj siltstones, , 
coals, and sandstones, and was nafned the Gidgealpa ./ 
Formation (Martin, 1967) after the discovery well 
in the Gidgealpa Field. With information from 7 
further drilling the formation was divided into , ; 
members. This division was recognized as a 
temporary measure because the members were, in fact, . 
mappable units and because a disconformity was 
recognized within the section. Results of recent 
drilling activity have shown that the members them­
selves could be subdivided and that these subdivisions 
were also mappable units.

This paper follows on from Kapel (1972), where he 
raised the members of the Gidgealpa Formation to 
formation status and the original formation to a 
• group. The Upper, Middle and Lower members of the ; 
Gidgealpa Formation were renamed the Toolachee,
Moomba and Patchawarra formations. it is the purpose 
of this paper,to raise the three parts of the Moomba 
Formation to formation status because of their 
mappable nature and to define the formations of the 
Gidgealpa Group according to the Australian Code of 
Stratigraphic Nomenclature. _

The Gidgealpa Group includes Permian strata from the 
top d£ the: Merrimelia Fdfmatidh Where ppeseht upward 
to the top of the, Toolachee Formation.
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: The Gidcrealpa Group.

T h e h a t e  G id g S e lp e  G rpup w a s f « s * n u s ^ ^ t h f 'defined by e:Whert he elpvated^the^
GiageaGi?a-:Sbf*tioh:to a group and each pf thp,. 
members to formation status; '
mhe Giagealpa Group is defined as that succession 
of formations in the subsurface Cooper Hasin which 
is bbnf bfiiiably over lain ^  Triaasio ®PSa.erri
Formation and unconfbrmably (H . ■  
Permian Merrimelia Formation (Fig. 3). Where ti 
teSSerfi Formation is absent the gidgealpa Gponp 
is unconformably oyerlaih by the Hutton _Sandstoiio. 
Where the Merrimelia Formation is absen ■/■
Gidgealpa Group: lies uneonfprmably 
rocks Formations included in this gr 
Ti£aWarK™andstefie at its base, the Patchawarra 
Formation, Murteree Shale, Epsilon fejb
Roseneath Shale, Daralingxe Beds, and au the P 
of the group, the Toolachee Formation. ^

The age of the group ranges from. Lower through 
Upper Permian with : a disconformity generally 
present between the Lower and Upper P ^ s .  
Palynologically, the age ranges from Permian Stage 
3 (and possibly Upper Stage 2) up t o _and including 
'upper Stage 5 (Evans 1967), with a hiatus 
occurring between Lower and Upper Stage 5 (Paten
1969) .
The Gidgealpa Group is at least 4500 feet thick 
in the Nappamerri trough (Fig. -4).
creonhysical data. Towards the edge of the basin 
the^group and its subdivisions thin to an erosional
edge.
Martin (.1967), defined the Gidgealpa Formation as 
S t S p  conformably' oVet la in by the, Nappainerf i _  
Formation, however/ this does not indicate th 
position of the boundary within the section.



should be considered as part of .the „ the .
Carboniferous depositional phase . as' ^  fregh_
water strata and thus is an integral part- of h 
trapping mechanism for hydrocarbons m  that basin .
The lithological differences between the Nappamerri • 
and Toolachee formations are discussed under the 
description of the Toolachee Formation. / Certainly, • 
T e  'list coal" near the top of the Toolachee 
Formation is not the last depositionaI p ®  ° b
the Gidgealpa Groupbecausd shales J S - ; !Stage 5 'flora conformably underlie shales of the 
Nappamerri Formation bearing Triassic spores.
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- - 'o lR n n e e  F o r m a t i o n

S  iS j h
,1972).

, , . • „ n-,c>vR defined as that
The Toolachee Formation iltstones and
series of sandstones, sftai , tj?riElssic Nappamerfx

Santos-Vamgas Toolachee N -
Latitude:
Longitude:

28° 25’ 
140° 461

58" South 
54" East ■■'

,,(1v ,,7l,pre it occurs between 
n the Toolachee fe0t thick. The
878 and 625 7 feet an • ^ formation is 519
sickest known intef  " ^ M ^ t e r a g e  fromthe 
:eet at Burley ®0' l n n * ^ * tly complete sections- 
,9 Wells which contain apparently p ,
Is 2.76 feet.

UO^ V*_ "
i Tnbiachee Formation lithologies are 

Cii general, Tool^ h „browll; fine grained, .,
sandstone? ,grey t o i  ^  . founded to sub-angular
Dccasionally conglome matrix- siltstone, dark

i £ £ ” W  < * ; M * * fgrey? ;and caib o. cf sandstone,
occasionally with thi ,nroroicaceous, grading to
carhoiidcedtS/ SritSie ?. grading tosiltstone; coal, black,
carbonaceous- shale. ,

, t ifnnlachee Formation is Upper Permian> The age of the Toolach- paten (1969)? has
Upper Stage 5, Evans x characterizationfully discussed the palynologicai c
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The Toolachee Formation is the youngest unit of .
S  GiSg«lpa Group in; toe cooper: .Basin- .Ttaoush-; :;
out most of the basin this formation aP?ea^
be- confdrmaMy :dvefXain :by the .Nappamerra.- Formatxon. .....
However, toward the margin of the basin
lias taken place and the Jurassic Hutton Sandstone ,
unconformably overlies the eroded Toolachee
Formation and older Permian strata.
In many wells, the Nappamerri-Toolachee contact . 
occurs within a sandstone-shale sequence.  ̂_ 
Sandstorms of the Triassic Nappamerrx Formation 
are buff to pale brown, fine to medium grained, , 
well sorted, friable and moderately hard. The 
quartz grains are sub-rouncled with minor red- 
brown ancl green lithic grains. Shales and ; : . ..
siltstones are light coloured, micaceous, carbon- ,
aceous and sandy.
Electric log characteristics of the uppermost 
part of the Toolachee Formation are as follows, above 
the "top coal" , where the section is present, is 
an interval containing shales and occasional, y 
sandstones; the shales have a gamma count of about.. , 

t l l - S o  hPi units;average 125 units; the sonic log indicates -a - : ,
. steadily decreasing value from the coal ba®? 
about 180 to 170 micro-seconds per foot, ini,J ,
best illustrated in the Delhi-Santos-Vamgas-Pursuit 
Della No. 4 well (Fig. 2) located at:

Latitude s 28° 04' 56" South 
Longitude: 140° 39' 33" Bast

' in the Della field. Frequently this part of the 
section is not well developed and the ' top G°al

completely absent as at the, Delhi-Santos- : 
Vaihgas Bfnmby No. 1 v;eli (Fig 2) in the Brumby 
field. .
Where sandstones have been developed above the coal 
and are of Toolachee rather than Nappamerri 
character they are included Within the 'ro° ^ ^ G 
Formationi An example is the sandstone preo n 
from 6884 to 6902 feet which lies above the Lop 
coal in Gidgealpa No. 13 in the Gidgealpa field.
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....  iDarallncrie Beds
The Daralingie Beds -are defined as that series of 
sandstones.> 1 shales, and minor coals which occur ■ 
above the Roseneath Shale and below the \
disconformity with the overlying Toolachee ; 
Formation, t ; . ’ y' / y y
The base of the unit is well-defined as the first 
sandstone above the Roseneath S h a l e T h e  top of 
the Daralingie, however, is an erosional surface 
and a definite pick for its top is difficult.
It appears to be represented either by the base 
of a coal or a change of log'-character of the 
sandstones. The Daralingie Beds are named from y  
the Daralingie Water Hole on Strzelecki Creek.
The type section is in the Delhi-Santos-Vamgas 
Daralingie No. 1 well, located at:

Latitude: 28° 21' 41" South
Longitude: 139° 58' 03" East

in the Daralingie f ield; where 'it occurs in the 
interval between 6440 and 6524 feet. It is, 
therefore, 84 feet thick. The greatest known 
thickness is 311 feet at the Burley No. 1 well, . 
but the average thickness from 31 wells is 73 
feet.

Discussion
Sandstones in the Daralingie Beds are white to 
light brown, fine grained, sub-angular to sub- 
rounded and with a kaolinitic matrix. The 
siltstones are brown, carbonaceous, and micaceous. 
The shales are dark grey, carbonaceous and 
generally have interbeddad lamellae of fine to 
medium grainod cross-bedded'sandstone *

The ago of the Daralingie Beds is Lower Stage 5 
and they are the youngest known Lower Permian in 
the Cooper Basin. Sediments of this age 
occur at Toolachee NO* S and at Crumby NO* 1 
according to P* Pride, Mines Administration J?ty* 
Ltd* (personal/communication, 1972)*

L
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Roseneath Sha le ":y'' '.,;v 'ol'/Vy rt
The Roseneath Shale is defined and described as a series 
of shales and minor s iltstones, conformably overlain . , „ 
by the Daralingie Beds, or .in their absence ,,,,, 
disconformably overlain by the Toolachee Formation.-.
They conformably overlie the Epsilon Formation. -̂ 0.;.;;;

The Roseneath Shale is named from the parish of 
Roseneath in carruthers County as shown on the Queens­
land four mile series 4ml'8 pastoral map. In the ■■-.j.• 
Delhi-Santos-Vamgas-Total Roseneath No. 1 well, 
located at: . .

Latitude: 28° 10’ 10" South
Longitude: 141° 14’ 32" East

in the Roseneath field. This unit occurs ̂ in the . ’ -
interval between 6420 and 6642 feet. It is 222 ,,,
feet thick in this the type section. The unit ry 
is recognizable in 37 wells within the basin^and - 
the maximum known thickness is 266 feet, 
thickness is in the Brumby No. 1 well, with the 
average interval 180 feet from a total of 28 .
" complete" sections.

Discussion
The Roseneath Shale was first termed the upper Middle 
Member of the Gidgealpa Formation ahd^ later ■
upper shale unit of the Moomba Formation (Kapel 1972). 
The unit is mappable, can be recognized in 37 wells, 
and is now raised to formation status.
"Complete" sections are regarded here as those in 
which the main shale sequence is overlain by a 
saridStdhe/ siitdtohe/ coal section to which the^name 
Daralingie Beds has been applied.  ̂ The Daralingie 
Beds may be regarded as a transitional interval — 
perhaps one which heralded the weak to moderate 
tectonic reactivation of the cooper Basin after the 
long period of quiescence during deposition of the 
Roseneath Shale;
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The Roseneath Shale is composed of dark grey and  ̂
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Epsilon' Formation ' '--t. .;;t, i:r
The Epsilon Formation is defined as a series of 
sandstones, shales, and occasionally coals over- 
lain hy the Roseneath Shale and underlain by ’the 
Murteree Shale in the Cooper Basin. , * ^
The type section is in' the Delhi-^antos-yamga|-Tobal ; 
Epsilon No.' 1 well, located at: , ‘

Latitude: _ 28° 08’ 45" South
Longitude: 141° 09' 24-1' East J :

■ : ■■ >::■■■ ■" 'd.'. IT- "-■!  .. ■ 1.. VL. .1 .. IdV-' ' / V.ui

in the Epsilon field. The unit is named'/after 
the ̂ parish of Epsilon in carruthers County as, ::
shown on the Queensland four mile series 4ml8, 
pastoral ,map. The Epsilon Formation _occurs ^; 
between 6874 feet and 7011 feet and is 137 feet 
thick at the type section. Recognizable, in some ̂
40 wells in the Cooper Basin, the unit has a maximum 

toictoess of ilia foot at Barley Kol 1 and an 
average of 197 feet--.for all complete .sections

Discussion
The sandstone of the Epsilon Formation is light 
brown and is very fine to fine grained, grading 
to tiltstone. The grains are quartzose; sub- 
angular to sub-rounded and .are well sorted. The 
shale is dark g r e y g r e y - b r p w n  . and carbonaceous.

The palynologic age of the formation ranges from 
lowermost Stage 5 to:';;tlppb!f.';Sta§e'' '4; / 
gpjbeafS to be diachronous t being youngest towards 
the southwest. , When'/thi uppermost sands of the 
dEptiioh ‘Fbimatioh .^dte being deposited .in the south­
west the Roseneath Shale deposition had already 
commenced in the deeper parts of the basin.



- 0 
Page,16

Murteree Shale vk t;:::?;,: •■■■■; y-v...V:V>'■' . 1
The Murteree Shale ,is defined as that series of > 
shales overlain by the Epsilon Formation and 
underlain by the Patchav;arra Formation. .■■■

The type section occurs in the Delhi-Santos- 
Vamgas-Pursuit. Murteree- Nov 1 well (Fig. 2) at 
a depth of -between 6309 and, 6466: feet,;, This 
well is located at:

Latitude: 28° 23’ 48" South
Longitude: 140° 341 22" East :: :v--. '■

The name of the well ;and formation is derived 
from nearby Lake Murteree on Strzelecki Creek.

The shale is medium and dark grey to grey-brown, 
slightly raicromicaceous and hard. In the type 
section it is 157 feet:thick, and, its. average 
is 148 feet for all complete, sections. The 
thickest known section is 263 feet.in the Burley 
No. 1 well. ■' ’

Discussion,

The Murteree Shale was the lower part of the Middle 
Member of the Gidgeaipa Formation under .the old v 
terminology, or the lower shale unit of the Moomba 
Formation of Kapel (1972).; This unit can be 
recognized in 62 wells of which 39 have complete 
sections. The Murteree Shale is an easily 
recognizable unit from electric logs (Fig. 5) / and 
is a mappable unit. It is here given formation 
status *

The age bi the Murteree Shale is wholly within 
palynologic Upper Stage 4/ however/ if the over- 
lying and Underlying units can be regarded as 
diachronous, it too may be diachronous;



Patchawarra Formation ■ h h h h ’tt.i-hi-,'
The 'Patchawarra Formation is defined as a 
succession of sandstones, shales, siltstones, 
and coals overlain by the Murteree Shale and 
underlain by either the Tirrawarra Sandstone, , 
the Merrimelia ■ Formation ; or by rocks of p 
Permian age depending ou;®e depositions 1 - ■ ^
erosional terrane; ■ h. ":v\ 'j>:
The upper contact appears to be _ conformable , -,

1 while the lower contact, which is probably ■ ..
conformable with the Tirrawarra Sandstone,-may 

. not be, conformable with the Merrimelia 
Formation and is non-conformable with pre- 
Permian rocks.

Discussion
Kapel (1972), described the Patchawarra Formation 
1 in the Patchawarra trough where it may be , . /;
possible to subdivide it into three mappable ;
units. These units are not readily identifiable, 
in other parts of the basin, presumably because ;
' syhdepositional faulting divided the area into 
separate river valleys between which correlation 
may be difficult.
The Patchawarra Formation ranges,in age from 

’ boundary between
Murteree Shale appears to be agg
youngest near the southwest edge of the basin. .

; Further stbatigrtpliic analysis of this unit.v/ill; 
be required before any subdivision can be 
attempted. In particular, stratigraphic kn g
of the Patchawarra Formation m  trough areas 1 
sketchy and it is possible that one or ™°re 

;, disconformities may occur within the unit.

The contact between PatOhaWtrra and thb 
Merrimelia Formation ii opteii t o  interpretation a 

■ fli.qdiisSed under the Merrimelia Formation.



Tirrawarra Sandstone h y  'r'.;
The Tirrawarra Formation is composed of a brown to, 
white fine to medium grained, moderately well ,
I c S d  sandstone with a clay matrix 
■ Arcordincr to the Stratigraphic Code, a rocK 
isTominantly of one lithology should be named 
with a geographic name and lithologro type. It 
Is therrfore, considered'that the Tirrawarra 
Formation would be more correctly termed the 
Tirrawarra Sands bone.
The Tirrawarra Sandstone is known to occur .in 
patchawarra trough, particularly rn, '

cincl Tirrawarra fields . A sanasrone ■
lithology occurs in the Gidgealpa Field and as 
faf^southeast as, Big Labe No. H n ' ^ b e  Bxg bahe^ 
field. At the Gidgealpa No.  ̂well, it o 
the' Merrimelia Formation, and at^ h e  Gidgealp 
■wdt 7 ivellV it' overlies pre-Perraian E.qch,?,.. ... , .

s - a x c r a . < * — •
■ of the Tirrawarra Sandstone. i;-';o
Merrimelia Formation

l ^ h S ^ h o t l a .  aitd f c ^ ^ i ! S 6h8 l f t S s i S i S t



«*' »i«f ijpmieiningi&Sgi: \:’
.V'',.’i'V'.''vi. '.'Jh’.'l

C00024
Page;19 ■ 1;

The problem of-the Gidgealpa Group ^ Merrimelia 
Formation', contact., is one which nee els more 
detailed:,investigation^ The differences between 
the two unit's can be summarized as follows: '

Formation -.jit.- 
Character1: ; Merrimelia Tirrawarra Patchawarra

.Bedding, Poor, occ, 
good.

i?oor. Good, very good.

Colour . Light grey, 
dart grey, ' 
white'-.

Buff-dark grey. ■■ ■ Light - da rfe :g r gyj- ■ 
:: black, brown.

Sorting -
■■ . j . . , , ■ '
Very poor t o .; 
occ. very 
good.

Moderate to 
poor.

Moderate to poor.

Roundness Ahg, very 
angular, sub- 

■ , rounded.

Sub-angular to 
sub-rounded. -

Sub-angular to :'’1 
sub-rounded.

Matrix Silt and clay. Kaolinitic. Kaolinitic.

Structures ■. Channel fill,
; graded 
bedding, cross-1 
bedding, 
slichensides.

Stylollies, 
grain 'over­
growths . .'

Festoon cross- 
bedded, cut and 
fill.

Grainsi&e Very coarse to 
very fine.

Fine to medium. Fine to medium.

Rock type3 Conglomerate; 
sandstone* 
shale, 
siltsfcone> 
varves?

Quartzarenite ’, Sandstone; shale'; 
siltstone, coal.
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Character M e n  imelia T.irrawarra,

0 0 
5 -  35

;y>;;rb,v
, 0 ° -  10

0 - 1 3 0 0 ' 0 -  4 0 0

'. Li thotypes Chloritized
i>'H ' .> .in /pebbles tufty ’ 1

q  1 volcanrcs,
i,|lt , , orth'oqudr'tzite, ,

i metamorphic 
,'-1 , • ,■ sedimentary
1 • ' - tvrw sqJ ‘ . - types.
^  ' ' Environment Cold? glacial, ?

’ ’ of deposition perig1acia1.
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Exploratory drilling, for hydrocarbons within the1 ’ _ V /  y
Cooper Basin continues to provide information on '

.... thfi, subsurface Permian strata> - present ..paper* r,.tlie subsurface Permian strata. The present pappr* r, • 'Ay^ 
employs data .available to the beginning of Jurie; ^ 4 ‘ /
1972 and is a report on a stage in the history of 
the economic development of the Cooper Basin as a -_! Jr,* “U, V /̂l -v-* rN i" l-\ /-s t-, nrnirno t»t* i n QrwH'I'i »significant hydrocarbon source within South 
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INTRODUCTION

Permian stratigraphy in the southeastern portion -o • 
the Cooper Basin has been studied to further our under­
standing of its depositional environments and_to attempL 
to establish depositional trends. If relationships 
between depositional environments and hydrocarbon 
accumulation can be established this will enable us 
bo upgrade and doncentrate exploration in the most 
prospective areas. Because well dontrol in the 
study area is limited it has been necessary to 
incorporate into most of the' attached .maps data from 
the South Australia*! portion of the Cooper Basin, 
where there is a greater density of well control. 
Hydrocarbon production from the Patchawarra Formation 
has been found in the Epsilon, Roseneath and Brumby 
structured, while the Toolachee and Epsilon formations 
aiso produce from the Epsilon structure.

Up to June, 197 2 six wells hate been drilled in the .,  ̂
study area * Each has been sited on a prominent feature 
•thus giving a bias ‘to the data obtained. Seismic data 
‘'over much of the area, particularly east of Orientos 
and south of Brumby> is either poor or inadequate.^
Ih consequence; most;of the maps constructed contain : 
a large degree of interpretation.



CONCLUSIONS - AND RE COMMENDATIONS;

i. Patchawarra Formation t;\

..v;. The success ratio of hydrocarbon discover less from ,, 
this formation in the study 'area is good (50%) . ■
: Structures along the Wilis, Stokes, Epsilon and ;v 
Wolcrolla trends (Pig. 1) are favourable for'hydro­
carbon accumulation, structures on the Orientos 
trend recuire further evaluation but if reservoir . 
conditions improve relative to the Orientos wells 

. hydrocarbon potential is good. .

East of the Orientos trend more seismic data is 
t,' required. Stratigraphic traps may also exist ■ 

toward the southern margin of the basin and
.1 • along the flanks : of structures such as Tickalara ,

; 1 • and Naryilco. A stratigraphic cross-section of
the Gidgealpa Group from Orientos North No.- 1 to 
Tickalara No. 1 (Fig. 2), illustrates'the 

: potential for stratigraphic traps in this area.

■ Fault traps along the major faults such as 
: : Tickalara, Murteree South and Toolachee East

(Fig. 1) may also be significant. The possibility 
of oil accumulation in these situations should not 
be discounted.

2 i Eoslion Formation

The area in.the vidihity of the ’
and in particular to the east of this feature 
should have good potential for hydrocarbons. The 
area immediately north of the Toolachee feature 
also has potential for Epsilon Formation product­
ion. Elsewhere in the basin hydrocarbon 
accumulation could occur where local conditions 
feSnlted in deposition Of thicker and better 
sorted sandstones. ■



3. Toolachee Formation

Because it does not develop the same degree 
of thinning as the Patchawarra Formation, the 
Toolachee Formation may have less hydrocarbon 
potential than the Patchawarra in the study 
area. However, the structures on the uptlirown 
side of the Wolgolla fault have a fair degree 
of potential. The Wills -structure also gives 
indications of being prospective, i.e. "C-P" 
thinning plus probable Nappamerri Formation 
capping. Features along the Orientos trend, 
particularly’the Lambda structure should, 
reservoir conditions permitting, te reasonable 

' targets. Elsewhere, Toolachee Formation
production could be found on the downthroWn 
side of the Toolachee East fault. Toolachee 

;; East No; 1 should test this potential. ..'t

Apart from drilling along the anticlinal trends : 
outlined; fault traps should be next examined and 
then stratigraphic traps. More seismic data is 
necessary east of Orientos to permit the assessment 
of potential in that area.
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CONSTRUCTION AND INTERPRETATION OF ENCLOSED .MAPS,

3
Isopach maps, sandstone percentage maps, sandstone 
(ilpiith'''' and- lithofacies maps have been constructed 
fbrVhhe Toolachee, Epsilon and Patchawarra 
formations. Tlie Gidgealpa Group'isopach for the 
Epsilon and Wolgplla map sheets was made by 
A . Moore and was, together with well data., . used , ; 
to' construct a Patchawarra formation isopach.
A" large-proportion of the interval variation 
present in the Gidgealpa Group is believed to 
have occurred in the Patchawarra Formation. In, 
constructing the Toolachee, Formation isopach map,, 
depositional trends interpreted from the "C~P" 
isopachs and "P" structure maps of the study ,area, 
were- relied upon. The "Roseneath—Epsilon—Murteree 
, isopach map was made by subtracting the Toolachee^ 
anb', Patchawarra Formation isopachs from the 
Gidgealpa Group isopachs. .",',.-"''-3','; 3 3 3  3 3  33th

In the construction of the sandstone ̂ and lithofacies 
mags, use was made of the corresponding isopach as a : 
guide to depositional trends beyond areas of well 
control.
T^ohlithofadieS mags were prepared for each formation 
studied. With construction of the first oi Phase X 
map the same clastic lithofacies diag,..*m was used for 
all three formations. This diagram permits only a 
broad classification, of depositional environments, 
an& does not indicate the more subtle changes m   ̂
environment necessary to define depositional trehas 
in the relatively uniform deltaic (?) sequences 
present in the study area.

''hfltbh plotting the p o sitio n  of each well on the 
Phase I diagram/ groups of-, wells, which fell close ̂ 
together were separated into units, independent of 
thd Phase I depositional boundaries, to form^the.. 
Phase II lithofacies subdivision. Tills subdivision 
is different for each formation studied. The sub-
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.sequent Phase:II maps, although more detailed than 
the, -co^responyingvivPliase' I map,- must be interpreted , 
having due regard for the general depositional 
environment indicated 'by the Phase I map.

Faults which affected the thicknesses of the various 
formations, have been used extensively to control 
both isopach and facies trends. There can be little 
.•■doubt-:; that faultingl contemporaneouS'--with-’deposition';,;: 
particularly ‘as related to major faults such as 
Tickalara and1 Wolgolla, had a major influence on 
depositional trends and patterns.

: ^ 0
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PATCHAtFlRRA FORMATION l t';:

Isopadh Map (Pig. 3)*

Most of the thickening of the Gidgealpa Group is 
believed to 'occur Within the Patchawarra Formation. 
The thickness of this unit ranges from zero on top 
of' the, Epsilon structure-to possibly 1200 feet'in 
lows located immediately south of the Tickalar’a 
Fault. A ra/pid thickening of the formation- off 
structures has been observed from both 'well' and 
seismic control. The following trends can be 
seen from the „Patchawarra Formation isopach.

>A
1; ‘ A general thickening of the formation north*--’ ■' 

wards into the Nappamerri trough with a region 
, of thick sedimentation in the triangular 

graben bounded by the Tickalara f*?.ult> -the 
Toolachee East fault and an unnamed fault 
'to -thetsduth''.,:;; ... - ■ ■

2- ( Within this graben several depositionai 
trends,roughly parallel to the Tickalara 
Fault can be seen:
(a) Wills thin area: This includes the -

elongate wills structure and possibly 
an additional structure or structures 
to the northwest. '

,'; (b) d'66kes> Uliifiv: ' This' Cdhsistd of ‘a
- sdiies’ 'ofjirpbSbi^.fUUit1 controlled 

NNW-SSE thins Which appear to sWing 
\\ around to the west and terminate

against the Toolachee East fault; ' '
; appf oximately parallel to the ■ , /
Tickalara fault, .
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(c) Brumby is mapped as?!a';large oval, 
shaped structure* in/the,'central 
part of a graben onto, which the 
Patchawarra Formation/thin s'.
Additional' seismic htforkjmky• \ 1 » • 1 ■ •resolve the“‘‘structure into ‘two 
or more PTNW trending features 
■parallel /$ith/iha/is^ i... ...... ..... I

3. There are two main (regions of (thick Patchawarra* 
Formation accumulation; one is immediately 
south of the northwest end of the Tickalara 
fault and the other/lies 'east of the Toolachee 
East fault.

4. Oh the upthrown.side of.the Tickalara fault 
there is a generalpdepositiohail' thin related 
to a series of sharp structures subparallel 
with the fault. 'This thin'bifurcates so that

. thin areas lie’to the north of both the 
Tickalara and Wolgolla faults.

5 i Thinning of thegPatchawarraaEormatiort is evident: 
v over the LambdarorientosrBToodwood-Hume

structural trend. /This, trend possibly connects 
to the south with,tlie Naryilco "basement high" 
(pig. 1). Fault gontrol alohg this Orientos 

■ trend is not apparent although. seismic delta 
is poor. Permiaht.structural*growth in the ; 
Patchawarra Formation appears more prominent 
along the trend to the northwest/ and additional 
structures may bci present in that direction *

6; .East of the OfientoS trend'Seismic data is jpoor 
.land there is little:* indication, of Permian 
structural growth; If this indication is 
correct, the Orientos trend may relate t6 Some 

■ .pre^ekisting etructurairtrend and COUld:
represent an eastern maargihibf Permian move­
ment in this part of the Cooper Basin* Higher 
resolution seismic Work and greater coverage 
may alter this .abncltsion';::;
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Sandstone Percentage. Map C'iFxcy-j:--/. ■ \v>V

The most important aspect of this map is the apparent 
increase in the Patchawarra sandstone percentage:: into 
areas of thick sedimentation. For the Patchawarra 
Formation’ this percentage is greater than: for. the ... 
Epsilon i?ormation and is equal to or greater than 
that for'the Tooladhee Formation.^ Sandstone bodies 
are generally thidker in the Patchawarra Formation < 
and while most of those in the ’Toolachee and Epsilon 
formations; dppeaf: to^:have: been ’deposited in channels 
and point bars it appears that at' least soma of the 
Patchawarjra ' Formation: sands tone stare alluvial.

From the above we can infer that:1

: 1,.: patchawarra Formation deposition began on
ah irregular, probably fault - controlled, 
pre-Permian to early Permian (Merrimelia 
Formation) surface. At the^eg-inh-ing '.of 
Patchawarra deposition.topographic relief 

v would have been close to a maximum for the : 
Permian. :.

2. Stream activity would have concentrated in 
■ the low areas with coarse elastics being
deposited. Deposition would have probably 
been in both alluvidl and fluvial environments. 
The onset of sedimentation may have been , :' 
related to either a change in climate increas­
ing run-off, or an uplift of areas outside the 
Cooper Basin providing a sediment source.

3. After this "valley fill" phase of deposition 
had levelled the area to a large degree, 
normal floodplain sedimentation extended
■ across the basin. ■

ert
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Sandstone Isolibh Map (Fig. 5)
■■ ifthtl'/Xr'i; : yl ; : ft: ift'.'V■'::■.■j.'.'tt ft':;;? 1(1 .' .■■ s;
This map, constructed from' the sandstone perdentage 
map and the isopacn map, illustrates these ■
Patchawarra Formation features:

K f i f

''̂:h:v(:;:''h(ah:ii‘Sah;dife;pn^'iihcrdasd At/1; It
to a maximum of 'about 800 feet.

(b) Near the' crest of some features the
amount of sandstone'decreases sharply,- 1 
e.g. 18 feet in Epdilori N o . 1: ■'

. (c) The source of the Sandstone appears
to be from the south .into the triangular 
graben .area. Another sediment source '

> may iiate been off the Murteree high. t:

' Jjlth.ofacies; Mats.' . ■ ft'tv i.Vih-'

Phase I (Fig. 6) , .

•This indicates the following facies trend:

1; Higher energy environments (fluvial-floodplain) 
were present on the upthrown side of the 

’ . Tidkalara fahlt and in the region of the Della- 
Nappacoongee structural trend during -.v t
Patchawarra Formation deposition. . -

2. The Toolachee-Brumby area has a lower energy 
environment.

Phase.II (Fig. 7)

As no wells have been drilled in lows, the construction 
: ■ map is based on an interpretation of the
' Patchawarra Formation sedimentation pattern. The 
maji dajpidts the tdiloxviH^ tdhtuf es:

(
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Isopach Map (Fig. 8) '
Because there is insufficient well control to 
adequately separate the,Epsilon Formation from the 
RpsChCath-EpSiloh-Mufteree formations they, have 
been combined and are presented as Figure 8.

The hero edge of the combined unit isopach is 
difficult: to position. It is believed, however, 
that the three formations were deposited further 
south than the Patchawarra Formation. This indicates 
a southeasterly tilt to the basin following deposition ̂ 
of the Patchawarra. The evidence for this conclusion in:

1. Epsilon Formation and Roseneath Shale onlap
the Patchawarra Formation in Tickalara No. 1.
This is the well drilled closest to the 
southern edge of the basin.

2; . On studying regional isopachS it becomes apparent
' !' that tlie centre of deposition has shifted frorn̂

the Patchawarra low during Patchawarra deposition, 
southeast toward the Builihgari-Brumby region 
during Toolachee deposition.

Tlie isopach of the combined Roseneath, Epsilon and Murteree 
formations illustrates the roughly north“south trending 
thick towards the Noippamerri low similar to that observed 
on the Patchawarra isopach. This low extends from 
immediately west of Dullingari NO. 1, through both the 
Toolachee area and Mulga No. 1. Again# a significant 
increase ih thickness east of the Della-Nappacoongee 
structures is presents Also, the trend of•relatively 
thin deposition related to the Tickalara and Wolgolla 
faults caii be seen.
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An Sipsilon Formation isopach has been compiled and 
rs included in this report (Fig. 9) . This map, 
however, is considered to be unreliable for the ■■ following reasons•

1. The top and bottom of the Epsilon Formation 
are not clearly distinguishable in many wells.

2 . As the thickness ranges from 90 feet to 250 
feet a small error in picking the top or

V  bottom of the interval is critical.
However, three^general observations regarding the 
Epsilon Formation depositions! trends can be made:

1 - mier® is a general HNE-SSW thick trend with
the axis running through Dullingari, Toolachee, 
and Mulga. In this trend the Epsilon averages about 200 feet thick.

2. A general east-west thin trend can be observed
m  the Epsilon-Roseneath-Tickalara-Orientos
region where the thickness Of the Epsilon 
averages about 120 feet.

3 ‘ To the^ east of the study area the Epsilon 
Formation has been removed by erosion along 
the Della-Eappacoongee trend.

Sandstone Percentacfe Map (Fig. lo)

Sandstone percentages in the Epsilon Formation are 
generally lower than those in the Toolachee and
»f  at any one control points
Reservoir characteristics are also markedly poofef 
and sandstone units are Significantly thinner in 
the Epsilon Formation. Observations which can be
made from tbe Sandstone percentage map are as follows:





1. A high Sandstone percentage locale coincides 
with the isopach thin along the Epsilon- 
Tickalara trend.

2. There is a suggestion of a minor increase in 
sandstone percentage northwards from the 
Toolachee fieldi

Other general comments are:

1; Epsiloh Formation sandstones in the Orlentos
Wells Were tight aS Were tliose in the Patchawarra 
Formation.

2. Epsilon Formation hydrocarbon production has been 
obtained from Epsilon Wells Nos. 1 and 2. In 
these wells sandstone units are thicker than ̂ 
usual and have better reservoir characteristics * 
Significant gas flows have been obtained from 
tWo Toolachee wells/ Toolachee Nos. 1 and 3.

Sandstone Tsollth Map
No isolith map has been constructed due to a lack of 
variation in total sandstone found throughout the 
study areal Total sandstone present in wells ranges 
from 29 to 11 feet With most wells penetrating the 
Epsilon Formation having 46 to 55 feet of sandstone.

LithofaCies Maps.
Phase 1 (Fig. 11)

This map illustrates the floodplain environment north 
of the Tickalara fault as distinct from the area to 
the south which has a lower energy upper deltaic-lake 
environment, k north-south floodplain environment in 
the 'Toolachee region may connect up with the similar 
environment north of the Tickalara fault. The region 
of Epsilon No. 2 is indicated as a locally higher 
energy fluvial-floodplain environment. It should be

1
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noted that environments .indicated are lower energy 
than those occurring in similar regions in the 
Patchdwdrra Formation.

Phase .11, (Fig* 12)
The following observations can be made:
1. The suggestion that the higher energy environment 

in the Too.la.chee region connects With the bpsiIon 
trend is reinforced by this map.

2; The more fluvial environments of the Orientos- 
Tickalara area continue either eastwards to the 
basin margin or swing south through Naryilco. 
However, ill the absence of Well control and 
With the evidence Of structural trends the 
latter suggestion is favoured. This would 
thus be a direction of sediment source for 
the Epsilon Formation.

Overall, the general trends found present during 
Patchawarra Formation deposition appear tO' have been 
present, but less obviously SO, during deposition Of 
the Epsiion Formation. However/ there is little 
evidence of any effect Of the Murteree high on^ 
depositional environment of the Epsilon Formation. 
Perhaps erosion has removed the Epsilon Formation 
to a distance far enough from this high for its 
affect to be insignificant. Finally the general 
similarity of'thickness/ sandstone percentages and 
depositional environment throughout the study area 
leads to the conclusion that over most Of the area 
the Epsilon Formation represents a minor deltaic 
phase"possibly due to a lull in basin sinking,  ̂ , 
allowing the return of a higher level of depositional 
energy. Sources of sediment would be from the margins 
of the basin with no one source dominant although a 
source cast Of Orientos or from the Naryilco area is 
inferred from most maps. One might expect Sandstone 
percentages to show a general increase towards the
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margins of the basin. Also the Epsilon Formation ' 
might be urirecognizable as such- due to facies; 
changes in regions of thick "Roseneath-EjpsiIon- V 
Murteree11 sedimentation.
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Xsopach Majl (Fig. i“)
The main axis of deposition remains ^ | lYm e  raa«i ^  , iv,icks between Della ana
n ° m : f a r f  anrin « " t S - g u l a r  graben area soothDullingam and x . i also a general
of the ?loka^ ^ tinto the ttappamerri trough, •thickening northwards into thin super-
Again/ there is a suggests ^positional
imposed across the main ^ to'the Tichalara

niso to the Har.iloo
high.
The Toolachee Fomation f^itf'^hich Slso affected 
affected by soine of the . ^ rL tiohS, indicated the Patchawarra ahd Epsilon • q£ these
5 rt? f ed Th^thSkness' of the (Toolachee Formation 

- ^ i e S nfrom

S^ntftcanSf iSs Sinning than was observed with 
the underlying formations.
.sandstone ^^^ntaae Map. (Fig* 14)

u tvends indicated by the isopach mapThe depositional trends i.iâ  fa|eft used to
have/ together With well C ' In the study
aonstruat tha sandstone S«fa®“h ^  has‘the highest area, the Epsilon-Roseneath ^ S ^ h a s  ^  ^
sandstone percentages, c 4 0 9 4 contour has
of the isopach. / “ “ Singly, the the SolgoUa fault 
been carried eastward ^  m a  0f
•»? this teend
- S ss s ? i  £ — hl|tswing south into the beeaUse o£ the
itftftuSf ;vid°ennce of a trend from orientos through
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to Naryilco. The Orlentos area has a low (25%) 
.percentage of sandstone; which, as was the case 
with the underlying sandstone units, shows very 
poor reservoir character. Reasons for the poor 
reservoir character for ail formations in both 
Orientos No. 1 and Orientos North No.- 1, are 
not known although both wells were drilled close 
to faults. In any case, a well should be drilled 
On One of the other structures along this' trend 
to establish whether the Orientos structure is 
anomalous or if these ''low sandstone", poor- 
re ser voir conditions can be e>q?ecte-d further
along the trend.

1 ■ * •

South of the Tickalara fault sandstone percentages, 
are relatively low, ranging from 23 to 33 percent.
As this area has a thick Toolachee Formation 
sequence, the premise that areas Of thick sediment­
ation would have been depressional at the time of 
deposition, containing a strong fluvial element and 
hence higher sandstone percentages, is not apparent, 
although well control is father limited.

West of the study area the sandstone percentage 
increases on to the Della-Nappacoortgee thin where 
it reaches a high value of 54% in llappacoongee 
No. 1. Also, data from eight wells drilled On 
the ToolacheC structure, depicts no trend of 
increasing sandstone percentages off structure, 
in fact the reverse is indicated.

Thus, the overall picture is one of higher sandstone 
percentages in areas where structural growth, 
contemporaneous with deposition, resulted in regions 
where the Toolachee Formation is relatively thin, 
one might interpret from this that these areas 
represent a concentration of streain activity relative 
to the areas of thicker sedimentation, Another 
possibility is that, as was suggested for the 
Patchawarra Formation, the Mufterse "high" represented 
a prolific source of sediment but that major stream

irjTT'rri-n- .....• r .....



activity also existed in regions of thick
sedimentation.

Another possibility is as follows:

1. .Major streams With fast currents flowed 
off the Murteree high through Della and 
Nappacoongee. Another major area of 
stream activity was possibly off the 
NaryilcO high.

2* These streams diverged "off11 these trends 
into a number of smaller dietribbtOrieS 
and finally disappeared into swampy areas 
with minor lakes.

3. Periodically these major channels swept 
across the floodplain area depositing 
coarser grained sands.

4. Subsidence Of these lows kept pace with 
sedimentation, the bulk of the sediments 
and in particular fiber grained sands and 
silts being deposited here. The higher 
energy channel areas would have had a 
lower rate of deposition.

Sandstone.Xsolith Map (Pig. 15)

Two features are illustrated by this map:

Is A general increase in the amount of sandstone 
in to  the areas of thick sedimentations to  a 
known maximum of over 200 feet as in the 
Epsilon No. 1 area.

2 s This increased amount of sandstone ill the
Epsilon-Roseneath area i s  due to a combination 
of reasonably high sandstone percentages 
together With a thick Toolachee Formation 
interval*
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Lithofacies Maps ,

Phase I (Fig. IS)

This map outlines the more fluvial nature, of 
sedimentation at Della—Nappacoongee and at 
Murteree, compared with the floodplain environment 
elsewhere. - ■'■■■■■

Phase IX (Fig. 17)

1. Fluvial environments off the Murteree high 
are inferred together with a decrease in 
energy of the deposition&l environment Off 
structure. -

2 • The higher energy Roseneath-Epsilon fluvial 
trend is illustrated.

3. Tlie Tilparsa-Mulga, wells can ’ be separated 
from the remainder of the area. Each has 
a low sandstone percentage'plus a high

percentage indicative of a low energy 
floodplain environment.-

4. The distribution of depositional environments, 
as interpreted in the lithofacies maps tends 
to support the previously outlined belief of 
major stream channels being distributary onto 
floodplains;

In, summary> major sediment sources appear to be O ff  
tht Murteree structure, off -the, Naryilco f e a t u r e  
an<  ̂possibly also from the southeast basin margin. 
Tlie floodplain nature of sedimentation in the 
Tilparee—Mulga region seems to preclude it as a 
direction of sediment source.
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