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1. Intrnduction

This report presents a description of the operations and, the results
of a detailed gravity survey of part of the "Tanumbirini" 1 : 250,000
sheet lying within EP 18,

The purpose of the survey was to detect any gravity indications that
might arise frem sub-surface structures of significance to oil pros-
pecting on EP 18. A, Flavelle of Salient Geophysics, had discerned
from B.M.R. data along the Carpentaria Highway, a small (¥2 milligal)
positive gravity anomaly on the general regional background of about
-40 milligals. In conjunction with the gravity trends evident in the
B.M.R. survey (regional) it was expected, that this local "high" would
trend northwest from its highway intersection and that it might be of

structural signifigance.

To investigate this possibility, a detailed gravity survey was proposed
and initiated by Salient Geophysics. Station spacings would be comparable
to existing B.M.R. detail work along the Carpentaria Highway, i.e.:
nominally 200m and traverses would be run on any existing tracks or

cleared fence lines in, or close to the area.

2. Operations
The measuring and pegging of the traverse lines were done by N. and M.

Larkins of Salient Geophysics during September and October 1988,
Distances were measured using a belt chain which appeared to develop
an error of up to +5%. Because the ends of lines were tied to known
features, there is no error in the plotted results from this source.
Levelling of the survey lines was done by a surveyor from Daly Waters
from 14/10/88 to 23/10/88.

The gravity meter used for the survey was La Coste and Romberg, G616,
hired from P & V Geophysics, Perth. The meter was taken tc the area
by the writer of this report (S. Gunson). It arrived on 16/9/88 and

was prepared for use on 17/9/88.



3.

L

I stayed in the area until 21/9/88 and during this time instructed the
Larkins in the care and use of the gravity meter and also in good field
practice with respect to loop closures and drift or jump control. After

my departure, the Larkins completed the survey.

It became obvious from the first day that there could be problems holding
the meter at its correct temperature of 47.8°C. With ambient "shade"
temperatures of 35-38°C, radiant heat from the ground soon heated the
meter and its case above the operating temperature. lo overcome this,

gravity readings were made at night.
The gravity measurements were completed on 18/10/88.

The distribution of tracks was such that the survey can be divided into

two separate areas nominated 8801 and 8802.

8801 (Figure 1.) is a simple west-east line crossing the Stuart Highway
about 45km south of Daly Waters and 1km north of the Buchanan Highway.
The line starts 7km west of the Stuart Highway and finishes 28km east
of the highway. Gravity values on this line are tied to B.M.R. 8011.
8648 on the Stuart Highway.

8802 (Figure 1.) is a network of five loops to the north of the Carpent-
aria Highway. The point A 1is 35km east of the Stuart Highway. Gravity
values in this area are tied to B.M.R., 8011.8924 on the-Carpentaria
Highway.

Accuracy
The gravﬁty meter had a reading limit of x0.005 milligal but, from my

observation of the operators and from duplicated readings, [ would take

the uncertainty of individual observations to not exceed *0.4 milligal.
In this context, errors arising from levelling will be negligible

(£+1ecm—+0.02 milligal).

I quote the result of tying the survey areas 8801 and 8802 together:

Ag(BMR) Ag(Salient)

BMR 8011.8924
+14.00mgal +14.04mgal

BMR 8011.8648



Processing

The observed gravity values have been adjusted for tides, drift and
closure errors. They have been converted to Bouguer anomalies on the
same basis as the B.M.R. data using a Bouguer density of 2.67tm> .
Elevation changes in the region are not great and if a density of, say,
2.2tm3 were used the forms of any anomalies would hardly be affected,

although their base level would change by about 5 milligal.

Principal facts for all the observations are attached to this report
(appendix.A). They are fully compatible with the B.M.R. tabulation

with which I was provided.

Results

(a) 8801 area: The Bouguer anomalies for this area are presented as
a simple profile in Figure 2.

(b) 8802 area: The Bouguer anomalies for this area are presented.as
a contour plan in Figure 3. This plan also incorporates nearby

B.M.R. data along the Carpentaria Highway.

Discussion of Results

(a) 8801 area: The gravity variations along this line are entirely
in agreement with the regional pattern disclosed by the B.M.R,
regional gravity survey. There do not appear to he any variations
of significance to the detailed structure of the sedimentary basin.
These results will not be further discussed.

(b) 8802 area: The contours of this area show, to the north west, a
nearly circular gravity high of about 10 p11113a1 amplitude with
a flat spur of 3 milligal amplitude trending south east of the
survey area, The anomaly in the B.M.R. highway values which pro-
voked this survey (see Introduction) is actually the flank of this

spur as it approaches the highway.

It is possible to make some estimates concerning the structure res-

ponsible for the flat spur.



From its amplitude we can deduce the least thickness of the body as 75m
divided by the density contrast (assumed uniform). Thus for a density
contrast of 0.4tm™ we get a least thickness of 190m, whereas a contrast

of 0.5tm™ would imply a least thickness of 1,500m.

The application of Smith's rules for a two dimensional body to the north
easterly flank of the spur gives a maximum depth to the top of the
causative body of 800m.

The curve from which these figures were obtained is displayed in Figure
4, This profile is particularly suitable for such calculations. I am
not able to express these results in geological terms without more

information.

As far as the large high to the north west is concerned, it appears to

be more deep-seated and can not be analysed without regional removal.

Conclusions

The gravity survey has been successful in defining the gravity anomaly

observed along the highway.

Recommendation

Treating this present report and analysis as preliminary, [ would
recommend further analysis and study of the area by setting it in the
regional gravity context and obtaining any other information such as
aeromagnetic survey data and whatever geological.contral data might

be available.

(S. GUNSON)
FAusIMM, MAIP
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