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At the request of the Govermment Geologist of Western
Australia some gxavitg observations were made near Bullsbrook,
a small township on the Perth-Geraldton road, 27 miles from
Perth. It was thought that the gravity observations would
help resolve a problem connected with the wateyr supply of the
township on which ths adviee of the Geologleal Survey of Western
Australis had been sought,

local authorities had proposed deep boring within the
precincts of Bullsbrook for domestic water suppl{, their proposal
no doubt being inspired by the water service to the R.A.A.F.
aserodrome st Pearce, This establizhment lies on the northern
outskirts of Bullsbrook and isserved by a deep bore near the
Bullsbrook railway sid&n§ about 2 miles west of the township
from which large guantitles of potable water are pumped,

Although Bullsbrook lies on sediments mostly sand and
elay, 1t 1s by no means certain that a deep bore could be drilled
without encountering basement rocks at a comparatively shallow
depth, The main scarp of the Darling Range which marks the
wastern edge of the Pre-Cambrian shleld of Western Australia
lies only & short distance to the east of the township, The Fre-
Cambrian basement rocks are mainly granite and metamorphics and
generally do not yleld potable water. 0On the other hand, the
gsedinents generally contain porous sand beds which may be suitable
aguifers, It is evident then that a prior knowledge of the
thickness of the sediments underlying the selected bore site
wonld be of econsiderable value,

‘ It has long been suspected that the Darling scarp
marks the trace of a major fault, If this is so and the fault
lies sufficlently far to the east of Bullsbrooky a deep bore
can be slted anywhere in the townshlp without fear of eneountering
basement rocks at shallow depth, although whether or not such
a bore would encounter suitable aguifers would remain unresolved,
On the other hand, 1If there is no fault and the sediments have
been deposited on a gently shelving basement, it is most likely
that the nearby scayp presages shallow basement beneath Bullsdbrook,

Because the gravity method has proved suceessful
elsewhere in determining the thickness of sediments overlying
dense bagsement rocks, it was thought that some estimate of the
thickness of sediments underlying Bullsbrook could be made by
using the method, There is an adequate density eontrast between
the Pre~Cambrian basement rocks (which average about 2,7) and
the sediments which, as far as is known, average about 2,15,

- The gravity observations were made with a Norgaard
gravimeter and were tied to a penmdulum station at Perth, Station
locations werp spotted from the Australian Army Survey i-mile
maps of Yanchep and Toodjay. Elevatlions were read with barometers
except for Station (b) at Bullsbrook railway siding, where an
aceurate rallway bench mark served as a sultable reference level,
levels had a pirobable accuracy of X 10 feet which was sufficlently
accurate for the purpose of the survey.

One a\t‘terman, July 7th, 19514 was required for the
observations which were made at eleven stations. The writer
was assisted by Mr. J. R, H, van Son, Corrections were made

for elevation (correction factor 0.07 milligals. per foot) and
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latitude and the results are expressed as Bouguer anomalles
relative to theoretical values for the International Ellipsold,
Isnstatic corrections were not made.

Observation points with corresponding Bouguer anomalles
are shown on the accompanying plan., Stations (f) and (g) have
approxinately the same anomaly and serve te fix a direction for
the gravity contour lines. These are roughly parallel fto the
Darling scarp as can be seen by comparing the gravity contours
with the ground contour lines shown, Bouguser anomalies increased
from west to ecast and range from «93 to -12 milligals. Isostatic
anomalics would have heen more negative, Such large negative
anomalies are comnonly assoclated with large rock masses with
dansity less than normel, Anomalies are shown In seetion on the
aceompanying nlate on which the observed values are compared with
theoretical valuss calenlated for a pgeologleal section which
features a major fault, It will be noted that the fit bhetween
observed and ecalculated values is very cleose, and the gravity
observations are therefore conslstent with the existence of
a major fault which outerops at the foolt of the Darling scarp,
Although such an lnterpretation is not anigne L¢84+ thare are
alternative explanations for the resunlts, it !s believed that in
this problem the interpretation is a reasonable one and ﬁ?ﬂh&hl{
represents the geologleal faets., The encormous gravity gradient
that is revealed can only be explained by the presence of a major
change in density elither extending to, or close to, the surface,
No reasonable distribution of masses, which includes a shallow
gagemanﬁ under Bullsbrook, can be postulated to f£it the gravity
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dccording to the ealeulations, the most probable
position for the fault outerop is near étatioa (h) at the foot

of the Darling scarp. This position is marked by a line on the
accompanying ﬁlate which has been extended north and south (shown
broken) parallel to the scarp, The line passes about & mile to
the east of.ﬂgllabwaqk but the uncertalnty of its positlon iz of
the order of = % mile, .

The magnitude of the fault calls for some comment, °
The graviti results are consistent with a steeply di ﬁigg (80%)
normal fault with an accurulation of approximately 22,000t of

gediments »n the westward or ocean side providing -

(2) The asnomaly is due entirely to such sediments) and

(v) The density contrast is 0.55, )
Some part of the anomaly way, in fact, be dus to displacement of
dense material at the base of the ear%h's rigid erust, |\The

effeect of such deep causes, however, would necessarily be diffusive
and gravity pradients due %e it relatively small, It seems probable
that at least malz a minor part of the anomaly could be due to such
a cause, The actual density eontrast cemnot be determined
experimentally, but it sesms likely that it would be less than

0.5%. The calculated meximum thickness of the sediments ‘
inverse proportionately to the density contrast and any rg_katlun

in the contrast would lead to an inerease in the thieknas"qﬁ the
sedimonts, The average density of the sediments may be as high

as 2.4 and consequently their total thickness may be as ﬁu@haaa
40,0004, BB



The gravity results lndieate that the ﬁarllng SCarp
near Bullsbrook coincides with the steepl dagzzns (80%)
normal fault, The fault lles about § I ¢ mile to the east of
the main road at Bullsbrook, 4 tremendous thickness of sediments
has been deposited on the westward or ocean side of the fault, and
their total thickness i1s believed to exceed 20,000' and may
ossibly be as much as 404,000', It is considered that deep
oring could be undertaken anywhere to the west of the main
road through Pnllsbrook without fear of encountering basement
rocks at a depth less tham 5,000' (an assumed lower limit to
sueh boring), and probably much deeper, Whether or not suitable
aguifers would be encountered by such deep boring cannot be
determined from the gravity results,

(R, P. THYER)

Melbourne,
September, 1951,
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