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- SUMMARY

Structure contour maps were drawn for the bgse of the Lower
Cretaceous Rolling Downs Group and the baae»of the Lower Jurassic to Cretac-
eous Eromanga Basin sequence in the Northern Eromahga Basin, combining the
resulfs of seismic surveys, drilling, and gqblogical mapping. The maps are
more detailed and reliable in areas with seismic coverage, and less reliable
between Areas of seismic coverage where contours hafe been extrapolated over
considerablevdistances. The base of the Rolling Déwns Group>has been more
reliably mapped because the reflection data are génerally of fair to good
quality and information was available from gllarge pumber of wells and.water-
bores which‘iere dfilled through the horigon. TheAbase of the Eromanga
Baéin sequence is less reliably mapped becapsé the reflection data quality
vas generally poor for that horizon and few water-bores intersected the
horizon. The doepest part of the basin is in the southwest of the area and
ié probably the most prospective for petrolpum. This area has inadequate
seismic coverage. In particular seismic wofk appears to be wgrfanted to
investigate the possible southwesterly extepsions of the Cork Fault and the
associated deep trough of sediments on the yestern side of the fault. The
Eromanga Basin sequence is not ver} piospective for petroleum and most
aeismic surveys attempted to obtain information on the underlying Triassic and
Permian sediments. This information was not examiped in detail, being
outside the scope of the study. However, the area south of Oorodnoo No.1
well requires additional seismigq goverdge to investigate a possible 5000m

thick pre-Eromanga Basin sequence which was indicated on a single seismic

traverse.
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1. INTRODUCTION

Structure contour ﬁaps'wére drawn for the base of the Lower
Cretaceous Rblling Dovné'éfoup and thévhaaé'of the Lower Jurassic to
Cretaceous Eromanga Basin‘sequence‘in the Northern Eromanga Basin., The
maps vwere made by compilihg‘fh;Hiésﬁité ffbm seismic surveys, drilling,and'
geological mapping. The study was part of a joint project by the Ceological
and é?ophysical Brapéhéd of the Bureau ofMineral Resources (BR) and the
raaults'wi:ll be included in'a ‘Bﬁlletin on the é‘eology of the Northern Eromanga
B#sin (Senior, Barrison,® Mond, in press.).

The Eioﬁ&ngérﬂaéiﬂ in Queensland and.Northern Territory has been

arbitrarily divided for the purpose of reporting into northern, central, and

western parfa. This Record desls with the erea in central Queensland
between latitudes 19°30'S and 24% and longitudes 140°30'E and 147°E.

The Efbmangg Basih contains sediments of Lower Jurassic to Upper
Cret;coous age. The Jurassic sequence is mainly terréstrial, the Lower
Cretaceous is shallow marine and the Upper ‘Cretaceous grades from paralic

to fluvial ana laéusffihe. Tﬁewwaer‘CrétaoeousVRdlling Downs Group cor-

formablf overlies the Jurassic Hooray Sandetone. 4 fairly strong seismic

reflector close to the boundary betwéen these units has been recorded on
numerous aéismicbiﬁgié§hfin the area, ahd-is referred to as the 'Blythesdale
reflector’, or 'Transition beds' or'Horizon C' in petroleum exploration
éompanw reports. Tﬁe‘ﬂuftdﬂ‘sandatoné normally forms the basal unit of the
Eromanga Basin sequence and overlies either Galilee Basin ?ermian to
Triassic éediments or igﬁeous or metamorphic basement throughout the area.
The most important artesian aquifers in the area are the Button, Adori,

and Hoorhy Sandatones.-with;the Hutton Sen@qténe the greatest producer
(Casey, 1970). The Eromanga Baain,sqquonée within the map area is considered
to have a low petroleum potential because approximately 40 petroleum explora-

tion wells and several thousand water-bores have shown only traces of oil or

t
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gas and any commefoial petroleum which may have been cbntaine_d in the
widespread permeable -aandatoxiea has probably been f_lushed by the basin-wide

movement of groundwater .(Senior, Harrison, & Mond, in press). .

I

i

i

_S_gigmm Thirty-five subsidized seismic surveys and l

three' seismic aufveys by BMR were made in the area up to March 1974. Unsub-
sidized seismic surveys have been made btut no infqrmation from them was l
available for this project. Structure contour maps or cross-sections of the
horizons were copied from .the company _repq_:__-ts and lﬁgrg x‘nvodified where '
necessary, using geological information frqm w__e_l_is and water-bores, and
seisnmic 1nformation from nearby or inte_rqecfing_seismic lines. The large :

number of seismiw record sections was not re_-interpi-eted.aé it was not '

considered to be necessary and would hayé reQuired a large effort for little. l

extra return.
The locations of allknown seismic traverses in the Northern Eromanga I

Basin, together with an index of the seismic aqrveys', ‘are shown in Plate 1,

The surveys from which information was used in compiling the stmcture. contouxl
maps and fhg _general quality of the seismic reflection information are listed
in Appendix 1. The available seismic information consisted of contour maps .
and some _chosa-sections .showing reflection times or depths relative to vario
datum planes. Most information came j_ﬁl'c;an rdflection recording but refraction

data from the Fermoy and Vergemont surveys (Pl.1) provided some useful depth .

profiles.

Wiﬂn— Many wells and water-bores intersected the ba.e
of the Rolling Downs Group and provided a large number of control points forl
the. final contouring. The oil exploration wells and only a few water-bores

intersected the base of the Eromanga Basin sequence and thus there are few l

control points for this ‘horizon. - The water-bores which did not drill t,hrougi'

B |
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the base of the Eromanga Baain-ééquence were ofteh deep and gave minimum
thicknesses of the sequence which were useful constraints in drawing the
contours for this hpiiaona‘ The wells and wﬁter—bqrgf vhich vrovided
information useful fdr the contouring have_théir locations and names or
numbers shown in Platef1; Only those wells.or.wﬁter-bores which contributed
to the particular harison»haveltheir locations marked on the individual maps
(P1s. 2 and 3). The depths ‘to the horisons»in'the wells and water-bores and

the minimum’ thicknesses are ziven by Senior, Harrisom,& liond, (1974, in press).

Gaclogical mapping information. Geological mapping by BMR and by
the Geologicallsurvey of Queensland has been reported in the explanstory
notés for the 1:250 000 Sheet areas, A summary of published and unpublished
material 1q”given~by'Sedibr;‘ﬂérrison,'&iﬂond (1974,.in-press). |

3, CONTOUR MAPS

The following were the main steps in preparing the'structure contour
maps: o

- The seismic reflection time dr'deﬁih‘ﬁontours were converted to
depth in metres relative to mean sea level, using either the reflection times
and velocity functions or the depths relﬁtiva*t§zparticuiar data given in the
reports. | :

- Whefe a well or water-b&re ﬁas located on or very close to a-seismic
trﬁverse, a reflector was éarrelated $6 a geological boundary in the well
provided that the depths were reasonably close and thaf_the vertical velocity
calculated from the reflection time and the depth.in the well was within the
range-ofverficalAvelocitiea féﬁnd within the map area. The maximum difference
in depth betweénya reflecfbriénd a horizon in a well to which it was correlated
'vas about 200m of“about 20%.

A Where only one well or'water-bore was on or close to a seismic traverse
the seismic contours were all adjusted up or down by the same value, the

difference between the reflector and well depth. C
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- Where several wells or water-bores lay on or close to the seismic
traverses, or where different survey lines were very close or intersected,
the seismic data were adjusted and contours were drawn to be consistent with
all the seismic and drilling informgtion. Occasionally significant velocity
variations occurred between two wells an& the .contours wére adjusted up or
down by values which vere varied smoothly between the wells,

- Structure contours of the base of the Rélling Downs Group énd the
ﬁase of the Eromanga Basin sequence in the Northern Eromanga Basiﬁ were
" drawn from the'seismic'information modified to incorporate faults seén on

the surface and information from drilling.

Each survey had at least one well-tie. The contouring accuracy was

poorer away from wells because of possible variations of veftiéal-velocities

in the section, and in places because of faults and poor record quality which

made it difficult to follow the same phases of reflection events. Correla-

tions of reflections with geological boundaries in wells and water-bores were

uncertain because of uncertainties in the reflection times and vertical
velécities. Reflection times were uncertaiﬁ.where the reflections were weak
or there was interference. Vertical velocities may have varied over the
area, and there was uéually.insufficient control, as iell_aa probable errors
in the velocify measurementa. The uncertainty of correlation mgy be.reduced
by using other information such as the character of a reflection associated
vith a given horiaon, characteristic groups of reflectors, and correlations
with adjacent surveys.

' The reflection data assoclated with the haée of the Rolling Downs
Group was éanarally of fair quality and thé mapped béundary is considered to
be fairly reliable where there is seismic control. Generally deeper

reflections were discontinuous and of poor quality and the base of the

%

Eromanga Sequence. is considered to be less reliable. .
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.4, CONCLUSIONS

| The structure contour maps hade for the base of the Rolling Downs
Group.(Plate 2) and for the base of the Eromanga Basin sequence (P1.3) in
the Northern Eromangalﬁasin are more detailed and more reliable in areas
with seismic co%erhge, particularly in the west-central area near Lovelle
Doﬁns No.1 well and in the southeast. Reliability is poorer in parts of.the
basin between areas of seismic coverage where contoura‘have been éxtrapoiated

over considerable distances. Seismic information from 14 surveys contributed

“to maﬁping the base of the Eromanga Basin séquence and from 17 to mapping the

base 5% the Roiiing Downs Group. The base of the Eromanga Basin sequence was
intersected in very few wells or water-bores so the map for this horizon is
ﬂotfﬁé detailed or reliable'as that for the base of the 3oiling Downs Group.
Th; two horizons geherally show the same regional structural features. The
horizons are deepest in an afea bounded approximatély-by latitudes 22° and
24°S and by longitudes 142° ahd 144°E, This area is cut by se#eral_extensive
faults all trending northeast and dovﬁthrovh“%o'the west. Elseihere there -
are faults with similar trend and a number with trends between north and west.
On both maps the two deepest areas are a trough trending north-northeasf on
the downthrown side of the Cork Fault near Lovelle Downs No.1 and Goleburra
No,1 wells and a parallel trough west of Fermoy No.1 and Mayneside No. 1 wells.
Sevefal new possible struqtural highs are apparent on the maps in
areas without seismic coverage. On the maf of the base of the Rollines Downs
Group there is a high northwest of Langdale No.1 well and on the map of the
base of the Eromanga Basin sequence there are highs south of Fermoy No.1 and
south of Manfred No.1 iella. The highs do not aﬁpear on bbth contour maps.
The Eromanga Basin sequence is thickest and probably most prospective
for petroleum in the southwest part of the map area. Much of this area has
inadeguate seismic coverage, especially that prart nofth and west of Fermoy
No.1 and Hayngaide No.1 wells. The area is cut by a major fault system includin-

-

the Cork Fault which trends north-northeast and was mapped by seismic surveys
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between 22° and 23°S, A f;ult maﬁped at the aurface east of Ooroonoo No.1
well may be part of the same faﬁi£ system. Seismic work is necessary to
determine whether the fault syatem extends to the area east and aéuth of
Ooroonoo No.1 well and whether there is a deev trough of sediments west of
‘the fault in that area, similar to the trough found between 22 and 23°S. The
areas of the possible new highs also warrant seiamic__work to confirm the
structures.

Seismic surveys in the Northern Eromanga Basin were mainly concerned
with the determination of the structure and thickness of sediments older than
the Eromanga Basin sequonoe and a large quantity of seismic information has
been obtained about: the Permian and Triassic (Galilee Bagin) sediments. This
information, being beyond the scope of the study. was not exam:.ned in detail,
but an area which requires further seismic coverage 1s south of the Ooroonoo
No.t1 well where there appears to be a thick sequence of pre-Eromanga Basin

sediments. A line of the Binbnrie seismic survey runs south from the well

(P1.1). Deep events angularly unconformable with the Eromanga Basin reflectors

were recorded down to 3 s indicating that of about 7000 m of sediments present

there 5000 m are prdbably pre-Eromanga Basin sediments’.

5, gmmmcss
CASEY, D.J., 1970 - Northern Eromanga Basin. M__Qm__an 4.

SENIOR, B.R., HARRISON, P.L., & MOND, A., in press - Notes on the geology

of the northern vart of the Eromanga Basin. P_gm._ﬁm.__ﬂgam.
Augt, Bull. 1674,



APPENDIX 1

SEISMIC SURVEYS CONTRIBUTING TO STRUCTURE CONTOUR

MAPS AND GENERAL DATA QUALITY,

Base of Rolling

Base of Eromanga

1
i
I
1
1
i
|
1
|
1
1
I
1
i
1
|
1
|
1
]

- — Survey No. _ . ]

on locality map Downs Group Basin sequence
Cairnhope-Rimbanda | 8 good good
Fermoy ° o 9 good fair (refraction data)
Vergemont 10 good - fair (refraction data)
Mayne 15 fair fair
Longreach-Silsoe 16 fair fair
Wokingham Creek 22 good not mapped
Balmoral 23 fair not mapped
Rodney Downs 24 fair - fair-poor
Brixton ' 25 poor fair-poor
Wellshot Creek 26 fair poor
Thomson River 27 fair poor
Ruthven 28 good-poor good-poor
Binburie 29 goodépoor good-pbor
Barcoo 30 fair not mapped
West Blackall 31 good-fair not mapped
Maneroo 32 good fair-poor -
Rodney Creek 35 not mapped good-poor
‘Williams Creek 38 good-fair good-fair

0
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PLATE

INDEX OF SEISMIC SURVEYS
No Operator Year(s) Name of Survey
1 Alliance Qil Development Australia N.T. 1363 {Jericho
2 Amerada Petroleum Corporation 1965-66 |Bowen Downs
3 " " 1966-67 | Thunderboult
4 196667 | Towerhill
5 1966 - 67 | Yarrowglen
6 American Australian Energy 1972 |Belyando
7 American Overseas Petroleum Ltd. 1962 -63 |Blackall — Mitchell
3 Associated Australian Oilfields N.L. 1963 |Cairnhope — Rimbanda
9 Austratian Aquitaine Petroleum Pty. Ltd. 1963 | Fermoy
10 " A 1964 | Vergemont
11 Beaver Exploration Australia N.L. 1963 | Windeyer
12 Bureau of Mineral Resources 1369 |Winton
13 7 " ’ 1966 | Flinders River
14 ’ 1972 | Galilee Basin
15 Conorada Petroleum Corporation 1961 {Mayne I
~ | =116 Cres Oil of Canada Ltd. o o 1960 |Longreach — Silsoe
17 Exoil N.L. 1962 |Lake Galilee and Lake Buchanan
13 " 1362-63 | Torrens Creek
19 7 " 1972 |Hexham
20 Farmout Drillers N.L. 1962 |Lagoon Creek
21 Flinders Petroleum N.L. 1969 | Koburra
22 Hematite Petroleum Pty. Ltd. 1973 | Wokingham Creek
23 Longreach 0il Ltd.- 196162 | Balmoral
24 " o 1962-63 | Rodney Downs
25 1363 | Brixton
26 " "o 1965 | WelIshot Creek
27 " o 1969 { Thomson River
28 Marathon Petroleum Australia Ltd. 1963 | Ruthven
29 " " ” ' 1364 | Binburie
30 " " * * 1965 | Barcoo
31 " " " 196667 | West Blackall
32 Mines Administration 1962 | Maneroo
33 0il Developmént N.L. 1961 Coreena
34 7 " 1952| Alpha
*135 Phllll'ps Petrgleum Co. and Sunray Mid— 1965 Rodney Creek
Continent Oil Co.
¥ 136 o " ' 1966 Collingwood
|37 " " A " " 1367-68| Western River

38 U.S. Natural Resources Aust. Ltd.

1971

Williams Creed

% Later Phillips- Australtan Oil Co. “and Sunray DX Oit Co.

Note: 35 Seismic surveys were subsidized by the Australian Governme.ni' and three

were made by BMR

Survey Aread

Note :

LEGEND
Pkl Petroleum exploration well name
° and position
WY Water - bore number and position.

and

Sersmic traverse survey number

location.

Positions ot wells und water -bores are only shown for those whith contributed

to either of the structture contour maps (PlatesZ.3).

LOCATION OF SEISMIC TRAVERSES N THE NORTHERN EROMANGA BASINGLD 974
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