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ABSTRACT

The Bureau of Mineral Resources carried
out a seismiec survey of four months duration in the
Carpentaria Basin, Nofth Queensland, in the second
half of 1958. The purposes and main result: of ﬁhe
survey are described briefly in this report. The
Basin was found tc be deepening gradually towards
the southeastern corner of the ‘Gulf of Carpentaria.

The maximum thickness of sediments measured was

3,3C0 feet, It was found that the gravity anomalic.

in the area do not correlate with basemen® relief.
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1. INTRODUCTION

From July to December, 1958 the Bureau of Mineral
Resourcesy; Geology and Geophysics carried out a seismic survey
in the Carpentaria Basin at the request of Associated Australian
O0ilfields N.L., suppcrted by the Queensland Mines Department.
Seismic work was also requested in the same region by Associated
Freney 0Oilfields N.Il.; but this company relinguished its Authority
to Prospect before the survey took place.

The objects of the survey were:-

(a) to determine the general form of the Basin from its
western margin to its eastern margin.

(b) to establish the structural position of the Karumba
bore (A+A.0:No.8) and, if practical, determine the site
for a new bore to test this structure should the Karumba
bore be too far off the culmination of the structure.

(c) to determine the structural significance of the line
of positive gravity anomalies from Magoura south of
Karumba to Macaroni about 10 miles inland from mouth
of Gilbert River, and to detail the structure below
one of the anomaiies 1f previous work should suggest
this desirable (Plate 3?.

The seismic party arrived at Normeanton to commence the
survey on {11th July and terminated the survey near Burketown on
1}tthovember. The locations of these towns are shown on the map
o) pate‘l. )

2. FIELD WORK.

The survey was conducted by geophysicists C.S.Robertson
and F.J.Moss assisted by 5 staff members of the Bureau and i1 wages
employees, The staff members of the party consisted of a senior
radgo technician, 2 drillers, a field assistant (shooter) and a
mechanic.

A twenty-four channel set of seismic amplifiers (T.I.C.621)
manufactured by Technical Instrument Company of Texas (now Clevite
Corporation) was used in conjunction with a T«I.C. 50-trace, 10 inch
camera., Iwenty-four unmixed traces, twenty-four mixed traces, a
time break trace and an uphole trace were recorded.

The recording equipment was carried in a specially designed,'
light=-proof cab mounted on the back of a L.W.B. Land-Rover. For

reflection work T«.I.Ce 20 c.p.S. geophones were used in groups of

6 per trace placed in line along the traverse at 22 foot intervals,
the conventional & mile split spread set-up being employed. For
refraction work T«I.Ce 6 cupss. geophones were used close together
in pailrs at the geophone pegs which were 220 feet apart.

Shot hole drilling was carried out by two Failing 750
truck-mounted drills, except during the last 3 weeks of the survey
when only one drill was in operation. Four water tenders were used
to supply the drills with water (one of these was kept as spare or
camp tender) and a fifth water tender was used as shooting truck.
The seismic party carried out seismic work at twenty-eight separate
localities in the northern part of the basin, working from four pain
base camps. Reflection traverses were surveyed to provide detailed
information on the depth and structure of sediments in the basin,
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Refraction profiles were shot, at some places on gravity anomaiies,
to determine the depth to basement at various localities in the
basin. These refraction profiles consisted of two refraction shots,
one from either side of a one mile geophone spread. A single re-

~ flection hole was shot at the centre of each refraction profile. It

was hoped, that the profiles on prominent gravity asnomalies would
provide a basis for gravity interpretation.

Field work was carried out in the Karumba area {(seec plate
2) from 14/7/58 to 5/8.58. This included 20 miles of conZinucus
profile reflection shooting and two refraction profiles. While
working from Haydon from 8/8/58 to 21/8/58 the parity shot six re-
fraction iprofiles at intervals of about 20 miles from Croydon to
Magoura. ' From 28/8,/58 to 6/10/58, while hased near Macaroni, the
party surveyed an 8=-mile reflection traverse near the camp, a 2-mile
reflection traverse near the F.B.H. Noe.i bore {Wyaaba Creeck) and
twelve refraction profiles to the north and east of Macaroni. TDo-
tween 8/10/58 and 21/10/58 refraction profiles were shot at Midloth~-
ian, Retreat and Morning Inlet. Working from a base camp at the
Gregory River crossing, the party surveyed seven refraction proiiles
west of Burketown between 23/40/58 and 11/11/58.

During the survey a total footage of 23,070 feet was
drilled, including 268 single reflection and refraction shot holes
and 131 holes for reflection patterns shotss Depths of reflectiion
holes were usually 35 to 55 feet and refraction holes were usualily
105 feet deeps

3. RESULIS

Both the reflection and refraction seismic methods proved
very successful in providing useful sub-surface data in *the Carpen-
taria Basin. In reflectlon work it was found that gt most places
satisfactory resuits could be obtained using relatively small
charges 'in relatively shallow holes with multiple=six geophones.
The Carpentaria region proved particularly suitable for refraction
work since only two main velocities, very different in magznitude,
were recorded in almost all parts of the basin.

A refraction velocity of about 7000 ft/sec was recorded
from the sediments., This was in agreement with a constant vertical
velocity of 7000 ft/sec determined from a T -AT analysis of the
Karumba reflection records. A refraction velocity of abouh 18,00
ft/sec was recorded from the basement rocks. The occurrence ox
only two refraction velocities made the determination of firsi
arrival times on the records relatively easy and enabled the zimple
2=layer method of refraction calculations to be employed with gzood
Justification,

Reflection Work.

The results of the reflection traverses will not be dis-
cussed in detail in this report. No significant structures likely
to produce oil traps were indicated by the reflection work. Indica-~
tions were that the sediments were generaliy flat or gentiy diznir.
in conformity with the regional basement surface as Indicavwd vy
the refraction work. The locations of reflection trawverses A,2.0 and
D at Karumba with relating gravity information are shown on the nap
on plate 3. The resulting correlation cross-sections are shown cn
plates % to 7, It will be noticed on the cross=-sections that re-
flections decper than the known basement are shown., IThe drilil hole
(A+A.O. No,8) and the refraction results showed clearly tha% basemer®
(felspathic quartzite) is at a depth of about 2300 feet. Yost of
those deeper reflections which have been analysed criticalliy ades
clearly multiples whose source of energy is the Initial reflection
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from bacement which is re~rediocfed from the surface; the times
of arrivals of the deeper refiecticns be.ing con:listh nJ witl: this
interpretation. Similar deep refleciions on other cross~sectiui:
are o%obabny multiples, although some may be reflections from
within the basement oomp*g;.

ault was encountered
th the downthrow
ot off aboul 130 feat.

_ On hoth of the east-west traverses g £
near the western side of the gravity anomaly wi
slde ©0 che west and with a vertical displacems

The locations of traverse G, Macaroni, traverse I, Wyaabs
Creek, traverse M, Dunbar, and traverse W, Grcgory River arv in-
dicated on the map of plate 2. These are at the Same locatlons as
traverses GG, I, MM and WW respectively. The piotted PebU¢tb of
these %raverses aro shown on the crcss-sections on plates 8§ to 1.

The reflection work at Karumba and Macaronl showed that
the gravity highs in those areas did not correspond to anticiinal
struciures in the sediments. The horizontal athiinde of the sedi~
ments as revealed by the reflections near Karumba indicated that
ancther test bore in that ares was unwarranted at this stage.

Refraction Work (and asscciated reflection work).

The consideraoble number of refraction-reflection profiles
shot in the northern part of the basin have provided much usefiil
information on the general configuration and depth of the basine
The results are summerized on the map on plate 2; which shows the
locations of the refraction-ceflection profiles, the spot depths
to bazewment obtained and contours on the basement surface derived
from refraction~reflection spot depths and bore datae Gravity
contours at 3 milligal intervals are also showii for portion of the
ared. =3

One of the most important results of the seismic work

has becen to show that there is littlie or no correlation between
gravity anomalies and depth to basement in the areas No structural
significance as far as the sediments are concerned can be attached
tc the 1line of positive gravity anomalles from Maogoura to Macaroni.
The refraction work indicates that the basement surface has many
minor irregularities and 1s commonly faulted with a dilsplacement

oﬁ 200 fect or less. Locai uuaement dips of up to several deg*eeg

over a cne mile geophone spread) were encountered in a number of
rlaces, but sediments were nearly everywhere horizontal or gently
dtpuinc avay from the margins of thie basine.

_ The seismic work has also provided infermaticn con the nat-
ure of the western and castern margins of the basine Befor: this
gurvey various theories were held to explain the change in APVO’
of the basal Cretaceous sandstone from 2300 feet.below sca lewe”
at Durketown to heights of up to 500 feet above sea lewel at plac.
100 miles further west. These theories wvariocusly powuniuVea a
serles of arcuate faults, o singie fault or a monoccline. However
seismie work has shown *har the basin shallows gradually fromw a
depth of about 2400 feet at Burketown to a depth of 200 Peet or
loqq nerr Doomadgee without any appreciable faulting or sudden
foidinge & simiiar gradual shallowing was obse rvad from Mﬁgour’
to Croydor. at the eastern side of the basin. To the northeast,
near Gamboola, the situation is less clear. Between h¢9bb¢?] anc
Gamboola a depth of 1500 feet was recorded only about 20 mi e From
the margin of the basin. It is inferred tant either the basin
decpens more rapidly from the margin in this area or the margin Is
faultede

-

Demonstration by the seismie party that the substantin”
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gravity anomalies In the area are not connected with bademeni
relief has pcsecd a problem iIn gravity interpretation. If the
anomaiies originuie below the tasement surface large and sharp
density contrasts are reguireld to explain the gravity gradients,
which are as steep as 4 miliigals per mile in some places. The
theory that the gravity anomalies occur over denser basoment rocks
appears to be contradict-2d by the bore data available. The Karumba
bore (AeA:O. No:8), which is situated on a gravity ridge, bottomzd
in relatively 1light felspathized quartzite, and the Wyaaba hore
(FuB:H. No,1) terminated in a weathered basic ignecus zuck,

- The other possibie iInterpretation of the gravity rosulis
depends on the assumption tha®t the anomalies arise from density
contrasts in matter close to the surface, within the sedimentary
sectlons However there is no known geological or other evidence
to suggest that the density of the sediments should change apprec-
iably over a relatively short horizontal interval in the manner
suggested by the gravity results. There 1is not, for instance, any
reason to suspect the existence of dense limestone reefs so far
Into the basin as the Magoura-Galbraith line of positive gravity
anomaiies: No considerable thickness of dense iimestone were ¢n-
countered in the Karumbe bore.

%o CONCLUSIONS

The seismic survey carried out in the Carpentaria Besin -
from July to December, 1958 has shown that both the reflec*tion and
refraction seismic me%hods are very suiltable for providing sub-
surface information in the basin. Seismic work can be carried out
relatively cheapiy and without unusually elaborate seismic equip-
ment, ©Shot hole drilling presents few problems.

. Seismic work north and east of Normanton has shown that

the baslin deepens gradually towards the Gulf of Carpentaria in this
areas The western margin of the basin 1s not fault-controlied
south~west of Burketown; but rather the basin deepens gradually
towards the south=-east corner of the Gulf as is the case on the
eastern side. The gravity anomalies do not correspond to iasement
"highs" and "lows". :

The basement surface has local irregularities, but the
sediments are in most places horizontal or nearly so. Sediments
and basement surface are displaced by faults in many places so
that fault traps may provide the best possibility for accumulations
of o0il within the basin. If such traps exist they could be located
using the seismic method. However experience at Karumba has shown
that a considerable amouht of detailed seismic work may be necessary

.to map the faults and to determine whether they are possible oll
traps suitable for drilling. At Karumba reflection work on the

two main traverses suggested the possible existence of a Jau"% nes™
the western side of the gravity anomaly, but refraction worx ..
necessary in order to prove the faults existence.

The maximum thickness of sediments measured within the
basin was 3300 feet, but there are indications that a greater
thickness may exist under the southeacst corner of the Guif of
Carpentaria and possibly north of Rutland Plains.
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