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SUMMARY 

A resistivity and gravity survey was undertaken at
Gungahlin to locate white clay deposits required to replace those
which will be lost when the Canberra Lake is flooded.

Several localities where suitable deposits of clay may be
found have been indicated in order of preference for test drilling.
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1. INTRODUCTION

When the Canberra Lake is completed the clay pit currently
being used for the manufacture of cream face-bricks will be flooded,
and an alternative source of supply will be required. In addition,
the manufacture of other clayware requiring white clay is envisaged.

There are several localities where suitable white clay occurs
but because of non-availability or the distance from Canberra of the
other sites, the Gungahlin site (Plate 1) has been selected as being
most suitable for further investigation.

In the Gungahlin area white clay is exposed on Block 10
in a pit dug by amateur potters.

At the request of the Geological Branch of the Bureau of
Mineral Resources, a resistivity and gravity survey was undertaken by
the Geophysical Branch of the Bureau during November 1962. The work
was done by E.E. Jesson (party leader) and L. Kevi (geophysicist) with
five field assistants. Topographical surveying was done by the Lands and
Survey Branch of the Department of the Interior.

During the survey, 103,000 ft of resistivity traversing and
13 depth probes were done and 94 qravity stations ware established.
The duration of the survey was 151- working days.

2. GEOLOGY 

The general geology of the area (BMR, 1962) is shown on
Plate 1. The small clay pit on Block 10 lies in an area of Middle
Ordovician Pittman Formation which consists of interbedded sandstone and
shale with quartz reefs. Yearby-ar.e-regons-eS..LowerSlTtaaan Turner
Mudstone and Riverside Formatio^Low^ Shale
and Recent alluvium are found i lErttFlt -west and inwitjAnKst corners
of the area respectively. Stat -CiPPARKSIGkallbfanotne l the

l-va \surface in a drill hole near C3^aa6e fl.^ V

Other test drill holes
about 400 ft west of C6.

The geological map shows several faults or shear zones with
approximately 35-degree strike. Several of the faults have silicified
cores formed by hydrothermal action. The shales within, or neighbouring,
the faults are partly metamorphosed to kaolin (kaolinisation), which is
the mineral being sought.

The hydrothermally-metamorphosed zones are commonly marked by
ferruginous outcrops capping small hills, as is well illustrated in
Block 10 (BMR 1962; Plate 2, 155/16/43).
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3. METHODS AND EQUIPMENT

In a survey of this type where the rocks near faulted or
sheared zones are altered by the action of thermal waters, the
resistivity method is a useful tool.

The resistivity methods have been discussed in various
text books and reports (Dobrin, 1960; Wiebenga, 1955; Dyson and
Wiebenga, 1957) and will not be described here.

In the Gungahlin survey resistivity traversing, using
the Wenner electrode-configuration, was adopted to investigate lateral
variations of resistivity of a layer of material roughly parallel to
the surface. An electrode spacing of 50 ft was used and measurements
were made at 50-ft intervals along the traverses.

In addition resistivity depth probes using the Lee electrode-
configuration were made to investigate the variations of resistivity
with depth. The Lee electrode-configuration is similar to the Wenner
but an additional electrode is placed at the central point of the
spread. The Potential measurements are made between this central
electrode and each of the inner electrodes, giving two sets of readings
representative of the rock on opposite sides of the central electrode.
For the depth probing the electrode spacing was increased progressively
from 1.5 ft to 400 ft.

A 'Yew' Earth Resistance Tester was used for all the
resistivity measurements.

Some difficulty was experienced in making electrical contact
with the ground but the contact resistance was reduced by using three
electrodes at each current electrode position and by watering the
electrode locations with salt water.

To supplement the resistivity work a gravity survey was made
along the resistivity traverses using a station interval of about
1000 ft. The gravity observations were tied into the eastern Australia
pendulum network (Dooley, 1962) at Station EA 140 via Station 36 of a
gravity survey at Lake George, NSW (Kevi, in preparation). The observed
gravity at Station G3 is thus 979,607.72 mgal.

For the Bouguer elevation corrections a rock density of
2.68 g/cm3 was adopted. This value was derived by a method of minimum
correlation between the surface elevation and the Bouguer-gravity values.
The maximum range of surface elevations is about 160 ft.

The regional gravity trend was determined by averaging gravity
values in circular areas with a diameter of about 3000 ft. The residual
gravity map was then obtained by subtracting the regional gravity values
from the computed Bouguer values. The residual gravity map is believed to
show features or anomalies representing near-surface density variations,
e.g. subsurface.alluvial valleys ) weathered and metamorphosed
(kaolinised) zones.

The gravity readings were made with Worden gravity meter No. W61.
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4. INTERPRETATION OF RESULTS 

The results of the resistivity traversing are shown in
the detailed apparent-resistivity contour map (Plate 6). For easy
reference these results are also summarised in Plate 2, but this map
should not be used to scale off the position of any point of interest.

The results of the resistivity depth probing are shown by
histograms in Plate 3 and the location of these depth probes is shown
in both resistivity maps (Plates 2 and 6). In the text and plates the
depth probes are referred to by R numbers; thus R1 indicates depth
probe No. 1.

The residual Bouguer-anomaly contour map is shown in
Plate 4.

To determine favourable targets for locating clay deposits
useful guides are

(a)Low to moderate values of resistivity, in the range 10 to
200 ohm-metres, may indicate clays having a high porosity with
saline to fresh pore solutions. Unfortunately, alluvial
valleys, which do not contain kaolin, and very weathered
bedrock, also have similar characteristics.

(b)Low to moderate gravity values may indicate the presence of
lower-density materials. If these anomalies do not coincide
with alluvial valleys, which may be detected by geological
inspection of topography 1 they make an excellent marker for
white clay deposits.

(c) From geological reasoning the clay deposits may occur around
silicified shear zones. Because these silicified shear zones
have a high resistivity, favourable deposits should be around the
higher-resistivity zones indicated on the apparent-resistivity
contour plan.

By using these characteristics, prospective targets for
. locating white clay deposits have been indicated by hatched areas in
Plate 2. These target areas are numbered in order of priority on the Tap
and are discussed below.

Taxget_l_near K3, K2, and AO 

R9 indicates about 70 ft of low-resistivity material which is
believed to be located in a shear zone extending from C4 through J6 to: F2.
This zone is characterised by high resistivity in the region of J6 on 'phe
apparent-resistivity contour map. Close to R9 is a gravity 'low which
does not coincide with an alluvial valley (see Plate 5). This
combination of circumstances makes this area a primary target for testtng.

1
Target 2 between F7, K7, and G3

R11 shows a resistivity of about 25 ohm-metres to a depth of
between 60 and 90 ft. R13 shows a resistivity of 130 ohm-metres to a
depth in excess of 200 ft. In this latter case the higher resistivity
may indicate weathered bedrock but should still be tested. Towards G3,
where a negative gravity anomaly is located, conditions may be more
favourable. The geological map indicates porphyry near G3 and possibly
clay deposits may be found around the porphyry.
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Target 3 between D7 and R4 (near C5)

Ri, to a depth of between 70 and 170 ft, and R4, to a depth
of at least 100 ft, are indicative of clay deposits in a shear zone
located by resistivity traversing.

Target 4 between H6 and C6

R6 indicates about 120ft of 60-ohm-metresmaterial which may
be interpreted as clay in a shear zone. A favourable condition is the
gravity 'low' near C6. R10 indicates a high-resistivity rock at
about 25 ft, possibly indicating silicification in the shear zone. No
appreciable amount of clay should be expected in this south-westerly
extension of the target.

Target 5 between E7 and K5 

No resistivity depth probe was made, but the location of a
gravity 'low' in a shear zone indicated by the resistivity traversing
favours the presence of clay.

Target 6 near. B1 and possibly through B3 to B5 

A gravity 'low' in the region of faulting as indicated by
geology, together with a low apparent-resistivity, may well indicate
clay deposits.

Target 7 at F4 

R12 indicates 35 ft of 10-ohm-metresmaterial which probably
represents clay. There is also a small negative gravity anomaly which,
being on a ridge, confirms the presence of low-density clay rather than
alluvial deposits, This target area is on the western side of a high-
resistivity zone, probably representing the silicified part of the shear
zone.

This represents a favourable target although it may be rather
small.

Target 8 near D2

The northern side of R2 indicates quite favourable possibilities
for clay to a depth of more than 200 ft.

Some depth probes have not been considered in discussing
the prospective target areas:

R3 and R8 indicate high-resistivity material, interpreted as
unweathered State Circle Shale, close to the surface,

R5 indicates layers of low-resistivity material, interpreted
as clay, to a depth of about 35 ft. The depth probe is
located in a high-apparent-resistivity zone and is interpreted
as a silicified shear zone with a small quantity of clay,

R7 is located in a slight topographic hollow and shows a
resistivity of 25 ohm-metres to a depth of about 35ft, probably
representing alluvium.'

Should the target zones outlined above fail to produce clay in
commercial quantities, further test drilling may be conducted around the
edges of the high-apparent-resistivity zones. The 60-ohm-metrescontour is
suggested as a rough guide for drilling.
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5. CONCLUSIONS AND RECOMMENDATIONS 

Targets for test drilling of clay deposits have been indicated
in the area surveyed (Plate 2). However the suitability of the clay
(i.e. colour, absence of impurities, burning properties, etc) can only
be determined by drilling.

Testing the recommended target areas shown in Plate 2 should
result in an appreciable saving of the total drilling required to test
the same area without the aid of a geophysical survey.
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RESULPS OF PRELIMINAET MST AUGERING 

Following from the results of the resistivity and gravity
surveys reported in this Record, a programme of preliminary test-
augering was undertaken by the Engineering Group of the Geological
Branch of the Bureau (BM, 1963).

The test-augering was confined to the southern part of the
area covered by the geophysical survey, viz. Target areas 1, 2, and 7
recommended for testing. Testing of the other areas will follow later.

The results are discussed briefly below:

Target 1 

Some hydrothermal alteration of the shales appears to have
taken place here. The testing indicated clays of various colours from
cream through yellow to brown and red. The silt content and plasticity
of these clays vary within the target area.

The presence of these clays confirms the findings of the
geophysical work, as described on Page 3of this Record.

It is considered (BMR, 1963) that this targot warrants further
testing as a source of light-burning clay and of plastic clay.

Target 7 

Conditions here are very similar to Target 1 and also warrant
further testing. This also confirms the findings of the geophysical
work described on Page 4of this Record.

Target 2 

It seems unlikely that any hydrothermal alteration of the
shales has taken place here. The low-resistivity and negative gravity
anomaly are attributed to deep weathering as indicated by the test-
augering.

However, the augering indicated zones of clay and decomposed
shale, presumably formed by weathering rather than by hydrothermal action,
with similar colouring to Targets 1 and 7. In particular it is
considered (BMR, 1963) that the clay and weathered shale in the north-
western part of this area would probably burn to a light coloured brick.

This confirms the findings of the geophysical work as described
on Page 3of this Record. It is of particular interest to note the
confirmation of the doubt expressed about the portion of the test area
near R13.
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