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ABSTRACT. 

An interpretation,: o~ gravity data in 

the BUriiRange sub-basin of ~he: ';Bonaparte Gulf 

Basin led,escribed. The 'effect of the Burt! Range 

limestone, the dez:1sest uni t$;t}..: ·the~edlmentary 

section is eliminated and the resid.~a.l. anoma.+y, due 

~~f,!,l:ly to the lighter' sediineri~$,. correlates 'Well 

.Yfi, th the basin structure postulated from seismic 

,~p.d geolqgicaldata. 
' .~. 



.... 

1. . INTRODUCTION. 

In a Record issued recently by the Bureau of 
Mineral Resources, Geology and Geophysics (Thyer, Stott and 
neumann, 1959) the resultsbf a gravity survey in the Bonaparte 
G~lf Basin are discussed. The present r~port deals with a 
~rther aspect of the interpretation of the gravity data 
o.bt.ainedin the Burt Range sub-basin which occupies the extreme 
.s.outhern part of the Bonaparte' Gulf Basin. The gravity effect 
qif' an assumed thickness of the Burt Range limestone, the densest 
-qp.it of the sedimentary section, has been calculated and removed 
:(1rom the observed Bouguer ·anomalies. The residual anomalies, 
,iI\:ainly due to the lighter sediments, gives a reasonabie 
d~orrela~ion with the basin structure postulated from seismic, and 
geo}ogical data. The geology of the region and technical aspects 
o,f :the survey are discussed in the earlier Reoord (Thyer, Stott 
~nd : Neumann, 1959) and will not be repeated here 

2. DISCUSSION. 

The 'Burt Range Basin, as described by Utting ·(1957), 
t4ay be considered to be - . 

(a) a southern embayment of the major Bonaparte Gulf 
Basin, with sediments steadily increasing'"in 
thickness towards the north, or 

(b) a more or less closed, if relatively shallow, 
basin-type feature, which is separated from the 
Bonaparte Gulf Basin by some type of "buried 
ridge". 

A relatively strong gravity "high" with, southeasterly 
l?;trike is indicated on the southern bank of the Keep River, 
~oughly between the Weaber Range and Spirit Hill, with a maximum 
J;louguer anomaly value of +6.6 milligals (See Plate 2). This 
~:upports the possibility (b). From this "high", gravity anomaly 
values decrease rapidly in a northerly direction, towards the 
~egune-Carl ton road betwe.en Sandy Creek and Keep River and in a 
sCiutherlydirectiontowards Milligan's Lagoon. 

. A possible reversal to southerly pitch within the 
O'eddingof sediments near "Spirit Hill" is mentioned by Utting 
(T957, p.3). This reversal in dip is, however, by no means 
qertain, although it would agree with the trend of the gravity 
gradients. 

, Plate 2 of Utting's report presents several possible 
geological cross-sections, namely A-AI to G-G', as an 
i.nterpretation of the observed geology, and of seismic reflection 
sectio~s. Formation thicknesses along Section A-AI are difficult 
t .o assess, for the following reasons:-

(a) The base of the Burt Range Limestone can be 
alternatively placed either at 7,000 or at 4,000 
feet (Utting, 1957 p.12). 

(b) Reflections from 4,000 to 11,000 feet could represent -
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(i) Burt Range Limestone 

(ii) Cockatoo Sandstone 

(iii) Lower Palaeozoic sediments such as 
the Ordovician-Cambrian succession 
which crops out within the Carlton Basin, 
or 

(iv) , Some upper Proterozoic sediments , 

Sections A-A' and E-E' lend themselves to inter­
pretation and her:ce to evaluation of the correlation between 
geology and gravity anomalies. This is important in determining 
~hich of the alternatives listed above is most likely to apply. 
An interpretation is attempted below using the following data:-

" 

(a) DenSity values of samples obtained by testing, 
and listed in Table 1 of this report " 

, 

(b) Observed Bouguer anomaly values. 

(c) Formation dips within the section, dr~wn from 
surface geology and seismic sections. 

TABLE 1. 

DENSITY DETERMINATIONS OF STRATA SAMPLES FROM BONAPARTE 
GULF BASIN. 

Sample 
NQ.o 

A,AD/KR/1 
2 

3 

4 
5 
6 
7 
8 
9 

10 
lOA 
II 

12 
13 

~. 

Upper Proterozoic 
Antrim Plateau 
Volcanics 
Skewthorpe 
Formation 
Hart Spring Sandstone 
Clark Sandstone 
Cockatoo Sandstone 
Burt Range Limestone 
'Enga Sandstone 
Septimus Limestone 
Spirit Hill Limestone 

" " " Sandstone overlying 
Spirit Hill Limestone 
Sandy Creek Limestone 
Point Spring Sandstone 

Locality. 

Pincorn,be Range 
Ord River 
Crossing 
Skewthorpe Ridge 

" " Clark Jump-up 
Cockatoo Sands 
Burt Range 
Enga Ridge 
Mt. Septimus 
Spirit Hill 

" 11 

" " 
Sandy Creek 
Point Spr:L:ngs 

Dry sample 
densi ty. 

2.53 
2.80 

2 79 

2.22 
2 13 
2 00 
2 ,62 
2.13 
2.64 
2.66 
2.61 
2.05 

2.63 
2.11 

The assumed effect of variations in t~~,ickness of the 
:~r"t ~ang" Limestone has been removed and a reasonable correlation 
"Qet,ween residual gravity anomaly and basin structure is apparent. 

Results of this analysis and interpretation are 
shown on Plates 3 and 4. The analysed sections A-AI and E-E' 
are shown together with gravity profiles and main boundaries of 
Qutcropping geological formations. Relevant rock densities are 
as follows:-
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(a) Point Spring Sandstone 
(b) Burt Range Limestone 
(c) Cocka.too Sandstone 
(d) Pincombe Range Sandstone 

= 
= 
= 
= 

2.1 1 

2.62 
2.0 
2.53 

These are "dry sample densities". .2oros:. t :f of the tested sample 
of Cockatoo Sandstone was found to be very high, resulting in a 
relatively low denf:i ty value, and it appears reasonahle tc :;"cccpt' 
a slightly higher figure (e.g. 2.2) as an average for the deeper 
sections of this f0rm~tion. 

The grocedure follow'ed is firstly to elimin~the 
gravity effect of the Burt Range Limestone according to probable 
thickness and then to evalua-ce the depth tc t!J.e Proterozoic 
basement by using the resulting residual anomaly curve. Depth 
estimates to the probable ?roterozoic basement along section line 
E-E I, based on the residual gravity F.,nomaly, agree reasonably well 
With the depth estimates based on the seismic section. 

The analysis of section A~A' assumes that the bottom 
of the Burt Range Limestone is not much deeper than the 5,000 feet 
that Utting assumes as a probable depth. Because of the relatively 
high density of the Burt Range Limestone, the gra'..,ity "high" on 
the southern bank of the Keep River could be explained by an 
increase in thickness of the Burt Range Limestone toward.s the 
centre of the "high". This is a contradiction to the inter­
pretation of the high as representing a buried basement ridge. 
However, an interpretation in terms of a thickening of the Burt 
Range Limestone would infer that the Burt Range Limestone dips 
towards the western margins of the Burt Range Basin, directly 
under the area of the gravity "high". There is no geological 
evidence to support this possibility. The presence of a buried 
basement ridge is considered more likely. 

3. CONCLUSIONS. 

The following conclusions can be drawn from the 
gravity analysis:-

1. A residual gravity map calculated by removing 
the effect of the Burt Range Limestone from the 
Bouguer anomaly values may give a more accurate 
representatton of basin structure in the Burt 
Range Basin. 

2. The assumption of a "buried ridge" of Proterozoic 
rocks offers a reaso~able explanation for the 
high Bouguer anomaly values observed between 
Weaber Range and Spirit Hill. 
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