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ABSTRACT
Induced polarization and magnetic surveys have been
conducted over two prospective geochemical prospects, the
Anabama Copper Mines prospect and Cronje Prospect in
Anabama. The results show significant frequency effects
were recorded in the vicinity of the old mine shaft at
Cronje prospecte.
INTRODUCTION
At the request of B. Morris of the South Australian
Geological Survey, Metallic Minerals Section, a geophysical
investigation, using induced polarization and magnetic methods,
was undertaken at two copper prospects viz. Cronje prospect and
Anabama Copper Mine prospect located in the southern portion of
E.L. 16. This investigation was undertaken to verify the
existence or otherwise of significant sulphide mineralization
in, areas of anomalous geochemical copper indications. These
latter results were based on analyses for copper, lead and zinc
of preliminary soil and rock chip samples, taken along a number
of approximately north-south traverses and réforted by Morris (14975),
Both of these prospects are located south and at a
similar distance beyond the metamorphic aureole of the Anabama
Granite. The mineralization is considered to be derived from the

later stages of the consolidation of this granite. Copper

mineralization has been reported at Anabama Hill and at Netley Hill.
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The areas under investigation are shown in‘drawing
No. 810115, The survey was carried out between the 17th Sept.
and 10th Oct. 1974,

2. GEOLOGY

The preliminary geoldgy of Anabama was mapped by
Currie (1970) and later surveyed by Edwards (1971), who reported
on the exploration of Special Mining Lease 556 for Longreach
Metals N.L. The geology and the locations of the prospects are
shown in drawing No. 74-1052. These prospects haye been remapped
in considerable detail, (Morris, 1975),

The geology and mineralization of each of the prospects
will be discussed separately below,

2.1 Anabama Copper Mine

This copper mine situated 45 km. south-east of Mannahill
was in operation in 1909, The various shafts were stnk to &
maximum depth of 18.3 metres and trenches extended over approximately
O.8km along strike. The lodes trended northeast, dipping at -
60 degrees northwest and consisted of ferruginous quartz,
impregnated with copper carbonates. Copper and minor silver were
extracted. For furthef details on production figures see
Mining Review No. 10 p.26. The country rock previously considered
to be a siltstone (Edwards, 1971), is now interpreted by Forbes
(pers.com) to represent the Yudnamutana Sub-Group,

2.2 Cronje Dam Prospect

In the Two Brothers area, (Edwards, 1971) report quartz-
muscovite schists, which he interpre%ed to be deformed rhyolites.
These rocks were once thought to form part of a small Archaean
inlier, (Thomson, 1968), but recent workers now consider that the

existence of this inlier is very doubtful.
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The metamorphic grade (Edwards, 1971) of the surrounding
area of the Two Brothers appears to have reached the chlorite
grade, with local hornfels near the Anabama Granite contact.
Edwards considered that there is a marked increase in meta=-
morphic grade in the Two Brothers area.

The mineralization in the CronJje prospect, were reported
by Edwards, (op.cit) to be copper carbonates (Malachite)
occurring in a quartz reef and along schistosity planes of the

highly sheared rhyolite.

3. PREVIOUS GEOPHYSICAL DATA

No ground detailed geophysical surveys have been
previously undertaken directly related to these prospects,
However, regicnal and detailed geeophysical studies were undertaken
in the viciﬁity of the Anabama Faul%, (Gerdes, 1973) situated,
Jjust sogﬁﬁ of these prospects. A study of the Bouguer gravity
data,révealed a possible northeast $mending fault, or distinct
liﬁﬁélogical contact in the region of Anabama Copper Mine

,w(see drawing No. 73-73% not included in this report).

4. SURVEY PROCEDURES

Induced Polarization measurements in the frequency
domain, using frequencies of 3 and 0.% Hz, were taken using a
McPhar Pe60 I.P. receiver and initially, a high powered
Geoscience transmitter. This latter instrument during the course
of the survey showed irregular transmission characteristics.
Therefore, a low powered Geoscience transmitter was then used.
Readings were taken using a linear dipole-dipole electrode

configuration with a dipole spacing of 60m,
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The total magnetic intensity data was initially recorded
using a Sander proton magnetometer and later an Elsec proton
magnetometer. The field was sampled at 15 metres intervals along
each of the surveyed lines. A base line tie system was not
undertaken.

A regular line system was established in both prospect
areas due to irregular nature ofthe geochemical sampling
traverses and the/}aékaf a well defined grid layout. The lines

surveyed Wepefﬁégged at 60 mebtres intervals,

5. RESULTS

The induced polarization results, corrected Lor instru-
mental drift and calibration errors are presented as pseudo-
sectional plots of apparent resistivity, percentage frequency
effect and metal factor. The pseudo-profiles are plots of
readings at a sectional depth of the dipole spacing "a" times
n/2, where n, for this survey, lies between 2 and 5; and "na"
is the distance between the ceqtres of the transmitting and
receiwing dipole pairs. ZEach result was plotted vertically
beneath a point representing the mid-point between the dipoles
ugedo

Magnetic data corrected for drift were plotted in profile

form with the same horizontal scale as the induced polarization

results, for the convenience of interpreting the data.

6. INTERPRETATION

6.1 Anabama Copper Mine Prospect

The grid system established for the induced polarization

traverses is shown in drawing No. 74-1051, together with the



-5
geochemical grid and copper value contours for the soil sampling.
Geophysical data comprises two I.P. Traverses on lines 2 and 4
and a magnetic traverse of line O, The pseudo-profiles are shown
in drawing No. 811313, |

The magnetic data recorded on traverse O show little
magnetic response north of 670N, indicating a pbssible change
in lithology to the south. Twe® local anomalies were located
centred around 580N and 520N. Due to instrument problems, data
recorded on other traverses were unsatisfactory.

6.1«1 Induced Polarization

The apparent resistivity results show a low resistivity
zone of approximately 10 ohm-metres in the south over sands and
clays, and a general high resistivity region in the north,
correlating with near outcropping rocks on the broad hill. There
is a possible intermediate resistivity zone in the centre of the
area, -

" With the aid of theoretical resistivitj and fregquency
’/effect profiles produced by Geoscience Inc. these sections have
been interpreted. The interpreted models are shown in drawing
No. 74-1051.

The general 5% frequency effect regioh was interpreted
as being produced by a resistive band having a resistivity of
500 ohm m., and a width equal #Ho the dipole spacing,' This model
appearea tg be deeper to the north. The frequency effect of this
baﬁd was assumed forthe model to be approximately 15%. This band
probably represents a lithological formation, (eg. graphite or
pyrite rich rock) and there is some suggestion"that the top of the

band is dipping westwards. The model theoretical curves used are
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a first approximation, as this assumes the same resistivity of both
sides of the body. However the field results indicate different
resistivities on each side of the body. The theoretical curves for
the latter model are not available.

Three other smaller possible I.P. effects are also shown,
but are indicated by one point anomalies and should therefore be
considered with caution. It is interesting to note that there was
no response over the old mine workings,

6.2 Cronje Dam Project

A traverse system for the induced polarization and
magnetic data was established to overlie the previously existing
geochemical traverses. These are shown in drawing No. /5-62.
The localized geochemical sample points and geology, (Morris’1975)
are shown in drawing No. 75-18. The geochemical results showed
ébme significantly anomalous values in the vicinity of the old
mine shaft.

The geophysical data was obtained over five magnetic
and four induced polarization traverses. Unfortunately, it was
impractical to obtain geophysical data along the fence line, ie.
line 9, since responses are produced by both the magnetic and

conductive effects of the star pickets and fencing wires.

6.2.1. Magnetic Data

| The magnetic data shown in profile form are shown in
an extended sheet presentation, drawing No. 75-55. These profiles
show a correlatable response for the eastern lines 1,2 & S5A and a
distinctively different response on the lines 7 arff 10 lotated,
near and west of the main mine workings. The distinctive change in
response 1s assumed to represent th magnetic provinces separated
by a discontinuity or major fault zone, having an approximate

north~gsouth orientation.
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Magﬁetic data were interpreted using magnetic trends
and zone types, shown in drawing No. 75-59, Zone classification

and anomaly characterisitics are given below.

ZONE TYPE ANOMATY RANGE CHARACTERISTICS
1 less than 100 gammas Poor Linearity
2 between 100 to 250 gammas n "
) between 250 to 500 gammas " "
4 greater than 500 gammas no "
5 between 200 to 500 gammas Good Linearity

The correlation of magnetic zone types‘with rock types
was in general very inconclusive, due to the relatively little
overall geological information.

Type 1 zones are interpreted to correlate with either

non-ferruginous metasedimentary rocks or homogeneous acidic rocks.

The Type 2 zones are interpreted as being slightly more magnetic

than zone type 1.

Type 3 zones are interpreted to correlate with iron rich

metasediments and intermediate igneous material. The zone type 3
located around the main shaft and to the west correlates with
pyritized rhyolitic material.

Type 4 zones are interpreted to correlate with magnetite

quartz veins, which are known to occur in the region.

The trended type 5 zones are interpreted to correlate with

magnetic bands within the metasediments which could outline pyritic
shales. The magnetic trends indicate a general eastwest strike
direction of the metasediments, similar to the trend of major out-
crops. These trends shown a probable displacement on either side

of the proposed fault zone.,
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6e62.2 Induced Polarization

The pseudo-profiles of apparent resistivity, percentage
frequency effect and metal factor are shown for lines 3 and 5 in
drawing No 75-60 and for lines 7 and 8 in drawing . No. 75-067.
The significant resistivity data show three apparent resistivity

ranges, as given below gnd shown in drawing No. 75-59.

RESISTIVITY APPARENT ' CORRELATION
ZONE RESISTIVITY RANGE
(in ohm metres)
oW less than 50 Weathered & fractured
) outcrop and thick sand
- . cover.
INTERMEDIATE 100 to 250
HIGH o 1000 Resistive Basement.

'#chEé intermediate resistivity zone occurs in the neighbour-
hoqq/éf the mine shaft,
//O// The major frequency effects ranging between 2.5 to 4%
occur in an overall background region of 2% near the mine shaft,.
These frequency effects are probably due to disseminated pyrite
and or other sulphides or to magnetite. The remaining frequency
effects are low magnitude and generally occur on the flanks of
magnetic anomalies. Two of the anomalous frequenoy effects

Between 1480 to 540N on line 3 and 2010N onr line 5A may have

been produced by a four inch water pipe.

7. CONCLUSION AND RECOMMENDATIONS
The I.P, effects located, just north of Anabama Copper
Mine prospect, are worthy of further geoéhemical investigation, to
clarify whether these effects are produced by either mineralization

or correlated to a lithological unit.
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The I.P. effects recorded at the Cronje prospect were
localized around the mine area, but may extend westwards as
indicated by the geochemical results. Further Work in this area

is recommended,

zﬂZQMﬂQ

R.A. GERDES
ASSTISTANT SENIOR GEOPHYSICIST
EXPTLORATION GEOPHYSTICS SECTION

29th April, 1975
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Formula for Dipole - Dipole Configuration

Pa = \—’?I'—L x n(n*1) -

Pa = dpparent resistivity V= vollage read
I = current tfransmitted [ = electrode spacing

n = number of electrode spaces between midway
of receiver dipole and transmitter dipole.
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