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DEPARTMENT OF MINES AND ENERGY
GEOLOGICAL SURVEY
SOUTH AUSTRALIA

REPORT BOOK 91/100

DME NO 401/58

Report on a SIROTEM Survey for Freshwater Lenses,

Penong, South Australia

A RDODDS

Thereis an acute shortage in supply of potable water, for both human and stock consumption, in the area west of
Ceduna. Various schemes have been suggested to alleviate this situation, one of which is to find additional low
salinity groundwater lenses like those which already supply most of the area's water for human consumption and all
water for stock. Local areas selected by South Australian Department of Mines and Energy hydrogeologists were
tested with TEM soundings and traver sesto deter mine the probability of such lensesbeing present. Whiletheresults
wer e not fully definitive, they gave guidanceto a subsequent drilling program.

INTRODUCTION

In the period preceding August, 1988, considerable
pressure was brought to bear by residents of the area
west of Ceduna to Coorabie for assistance in
dleviating the worsening situation with regard to
potable water for both humans (less than 1,500 mg/L
total dissolved solids - TDS) and stock (less than
10,000 mg/L TDS). Proposals for extension of the
Ceduna pipeline were favoured by the residents but
rejected by Government because of cost. At present
the main source of supply comprises lenses of low
sainity water within the generally saline groundwater
in the area. Such lenses are recharged by occasional
heavy rains, which collect localy. Recharge potential
is increased in areas where conditions of sparse
vegetation and permeable sediments exist. The two
prime water resources, a Penong and Charra Well,
were found by local observation of ground conditions.
It was anticipated that a combination of scientific
techniques, including hydrogeological knowledge and
surface observation together with geophysical
surveys, would locate more of these lenses.

The initial assessment work was done by the
Groundwater and Engineering Branch of the South
Audtralian Department of Mines and Energy
(SADME). This resulted in the selection of 50
locations a which some potentid for the
accumulation of fresh water was considered to exist.
At the request of Peter Smith, Groundwater and
Engineering Branch, the Geophysics Section of
SADME surveyed 31 of these locations, using a
Transient Electromagnetic (TEM) sounding method
(SIROTEM) which was considered to combine a
practicable speed of surveying with a reasonable
chance of detecting the lenses, should they exist. The
work was done between August 22 and September 9,
1988. Field work was done by N Dunstan, assisted by
personnel from the Engineering and Water Supply
Department and SADME. A R Dodds interpreted the
results and wrote the report, and also supervised the
project.

Follow up drilling failed to develop any significant
low sdlinity lenses, athough some minor resources
were found.



GEOLOGY
The geological section comprises:

Recent unconsolidated siliceous coast dunes
(Semaphore Sand)

overlying

Pleistocene-Recent cal careous aeolianite
(Bridgewater Formation)

overlying

Tertiary fluvial unconsolidated sands (Pidinga
Formation)

overlying

Weathered Proterozoic basement.

Low sdinity groundwater (TDS <10 000 mg/L)
occurs in the coastal dunes and in the Bridgewater
Formation, sometimes extending into the Tertiary
Sands. This limits the depth of interest to 30 metres
a most. The overall groundwater salinity level isin
the range 1 000 to 40 000 mg/lL TDS, and is
ubiquitous (Roger Stokes & Assoc, 1987).

SURVEY DETAILS

Electricd methods are the only geophysica
techniques likely to be useful for this problem,
because they discriminate between waters of different
sdinity. The problem is essentially one-dimensional,
and comprises the search for a moderately conductive
layer above a very conductive one. Above this, again,
is the very resistive layer of dry sand or aeolianite
above the water-table.

Probably the most effective method for this problem
would be Vertical Electrical Soundings (VES), which
are sengitive to high resistivity layers and which
provide considerable detaill at shalow levels.

However, the method has two disadvantages. Firstly,
in this surficialy dry environment the injection of
current into the ground would be difficult and liable
to cause noise problems. Secondly, the need here is
for traverses rather than point soundings. Galvanic
traverses, as opposed to VES, are both more difficult
to carry out and contain less information than TEM
methods, even when a multi-spacing traverse is done.
For these reasons it was decided to use SIROTEM, a
TEM technique well suited to such problems.
Although the technique is best suited to the detection
of conductors, the analysis of results for amodel of a
weak conductor over a strong one indicate that
detection of the weak conductor should be feasible.

However, strong extensive conductors will always
dominate TEM results, sometimes to the totd

concealment of more resistive layers.

The TEM method comprises energising the ground by
passing a pulse of current through a large loop of
wire, laid out on the ground. At the termination of the
pulse the collapsing el ectromagnetic field causes eddy
currents to flow in the ground, the amplitude and
duration of which are a function of the ground
resistivity. The secondary field from these eddy
currents is detected in the receiver loop and the
induced voltage is measured at a sequence of times
after the cut-off. These voltages are very small, so
stacking of 256 to 4096 readings is done to improve
the signa-to-noise ratio. These voltages are a
measure of the apparent resigtivity of the ground.
Since the eddy currents flow more deeply in the
ground at later times, the delay time can be related
qualitatively to depth for interpretation purposes.

The single loop configuration was used for this
survey, both current transmission and response
voltage measurement being done on a single loop of
wire. The loop size was 100 metres square for most
areas, reducing to 50 metres where greater detail was
required.

PRESENTATION OF RESULTS

The results are presented as apparent resistivity
pseudo-sections for each survey line, a a scale of
1:100 000 (100 metres loop) or 1:50 000 (50 metres
loop). The horizontal axis is the station location and
the vertical axis the delay time, with the apparent
resistivity for that station and delay time plotted at the
intersection. The apparent resigtivity values are then
contoured, using alogarithmic contour interval.

While there is arelationship between the vertical axis
(delay time) and depth, it is not possible to provide a
direct conversion from one to the other. Only a full
inversion of the data (see below) can do that.
However, the pseudo-section comprises a qudlitative
mapping of resistivity variations in the vertical plane.



TEM INVERSIONS

After the results were plotted in pseudo-section form,
readings were sdlected for inversion. These
inversions, carried out at SADME using the AMIRA
GRENDL software, assume a one-dimensional model,
ie there is no variation in response other than in the z-
direction (vertical). Thus, so far as possible, the
readings to be modelled were selected at the centre of
a sequence of laterally unchanging data. In some
cases, readings were sdected in less ided
surroundings if the location was considered
sufficiently critical. 81 readings were inverted (Table
2).

The inversion process is automated, but requires the
selection of a viable initiad moded, the number of
layers selected being particularly critical. 1f too many
or too few layers are selected the resultant model is
bound to be in error. The initia thickness and
resistivity of each layer is less critical. Data points
can be weighted and model parameters fixed, if so
desired.

The inverson results include datistics to help
evauate the rdiability of the final model. These
include a standard error (SE), which is an indicator of
the genera quality of the fit, confidence intervals for
each fina model parameter, which define how well
the given parameter is resolved, and a predicted
residua error (APRE) which indicates whether the
number of layers selected is appropriate.  The
standard error at each data point is also provided to
indicate whether the errors are randomly scattered
(noise) or systematic (bad fit). A study of these and
other data give a good idea as to whether further
adjustment is required and what to do to improve the
inversion.

The most obvious cause of problems is
inhomogeneity in the horizontal direction, which may
move the curve away from a layering shape or may
just fasify the inverson. Instrument noise or
dectrical noise may interfere, but these would usually
put random noise onto the curve, which can be
identified in interpretation. It might reasonably be
expected that, while too few layers might cause an
insuperable problem to the inversion, too many layers
should be resolvable by the software setting the
thickness to zero, or making the resistivity the same as
an adjoining layer. This is not achieved, the layer
being usually left approximately at its initial values,
so a better fit can be achieved by removing
unnecessary layers.

The inversion results are presented as sections, giving
the resigtivity and thickness of each layer, and the
confidence to be placed in each of these parameters.
Also included are the SE and APRE figures. Separate
inversion results are given for the SSROTEM early
time and standard time windows. It isnow possible to
combine the two windows into one inversion, but the
results were not reprocessed because of the time, both
personal and computer, needed to do so.

DISCUSSION OF RESULTS
Charra Sheet (1:50 000)

Seven areas were tested on this map sheet (Figure 3).
Area l is located in the sandhills on the coast, while
the other six areas are in the generd vicinity of two
producing wells, Horse Well and Sheep Wdll, at
Charra. Since the coastal area has markedly different
geology from inland, Area 1 will be discussed
separately from Areas 2o 8.

Areal

This area was chosen to test the area around a
producing well in a coastal dune environment. Such
an environment has the characteristics for the
accumulation of freshwater lenses, with typicaly little
vegetation to take up the rainfal combined with
highly permeable sands to allow precipitation to
penetrate the ground and accumulate below the high
evaporation levels. Bielamah Well taps such alens at
a depth of 0.5 metres, the water having a resistivity
Rw of 3.7 ohm-metres. Thereis no knowledge of the
lateral or depth extent of this resource.

One TEM sounding was done over the well (Line 2),
and two traverses were done to the west of it, Line 1
oriented north-south (Figure 5) and Line 3 oriented
east-west (Figure 6). The approximate location of the
linesis shown in Figure 4. All readings detected very
low resigtivities at depth, not surprisingly with sea-
water so close. A resistive layer detected above this
presumably correlates with the freshwater saturated
sediments, since no response can be expected from
the half-metre of dry sand above the water-table.

Lateral variations in apparent resigtivity seen in
Figures 5 & 6 probably indicate changes in the
resistivity and thickness of the upper, low salinity

layer.

Inversions were done on data from the well
and from four other stations, the results being
shown in section form in Figure 7. All of
these inversions gave excdlent fits to the



origina data which, while not guaranteeing
correctness, is at least encouraging. The two
intermediate layers, both highly conductive,
are very well defined, while the resigtivity of
the top layer and the depth to, and resistivity
of, the bottom layer are less well known. The
two conductive layers can be expected to be
highly saline, with TDS levels of the order of,
and perhaps exceeding, that of sea-water.
The top layer is primarily freshwater,
assuming a reasonable degree of latera
consistency in formation porosity, or could
conceivably change to an impermeable strata.
The layer of dry sand above the water-table
is too thin to contribute much to the TEM
response.

The relationship between the formation resistivity and
the constitution of a layer (water content, salinity,
porosity, €tc) is too complex and imprecise to alow
any absolute interpretation of these parameters.
However, using the known parameters of the well
sdinity (1800 mg/L TDS) and water resistivity (3.7
ohm-metres) and assuming that the fluids in the most
conductive layer have the sdlinity of sea-water (32
000 mg/lL TDS and 0.2 ohm-metres), we can
interpolate the other layers and relationships, as
shown:

Rf Rw TDS
(ohm-m)  (ohm-m)  (mg/L)
layer 1 8.1 3.7 1,800 bore-water
layer 2 1.0 0.46 14,000
layer 3 0.43 0.2 32,000 Ssea-water
layer 4 1.0 0.46 14,000

These conversions, using simple formulae, require a
Formation Factor of 2.2 and a porosity for the sands
of 60%. Thisis double what would be expected, so it
is possible that the value of 3.7 ohm-metres used for
the fluid resistivity of layer 1 is higher than the
average for thislayer, and that the water in thislensis
generdly of rather higher salinity than 1800 mg/L. It
is aso possible that layers 2 and 4 represent the sea
water at around 30 000 mg/L, and that layer 2 is a
more saline tongue of seaward moving groundwater,
asfollows:

Rf Rw TDS

(ohm-m)  (ohm-m)  (mg/L)
layer 1 8.1 1.8 3,600 bore-water
layer 2 1.0 0.22 30,000 sea-water
layer 3 043 0.1 65,000
layer 4 1.0 0.22 30,000 sea-water

This assumption puts the porosity at 42% which,
while closer to probability, is <ill high for
unconsolidated sands. However, dl results point
towards a considerable resource of potable water up
to 16 metres thick and with a proven length of 200
metres to the west. The northerly extent is far less
well defined, dthough there is a resistive layer
extending severa hundred metres north from the well.

Areas 2to0 8

These areas are centred around the Charra Plain
which hosts Horse and Sheep Wells, two producers of
stock qudity water (Figure 3). Each area was
sectioned with one SIROTEM line except Area 8,
where two parale lines were surveyed.

The line for Area 2 extends south from Horse Well,
and was surveyed with 50 metre square loops, in
contrast to all other areas where 100 metre square
loops were used. The results (Figure 8) show that the
well is located a the junction between relatively
resistive ground to the north and consistently
conductive ground to the south. This contact has the
appearance of a change in sediment characteristics
rather than a shalowing of basement. It might be
fault-controlled. While such an increase in apparent
resistivity could indicate lower salinity groundwater,
theimpression hereisthat thisis not the case, and that
it might indicate tighter sediments and a lower water
content. To the south of Horse Well changes are
relatively minor and gradua, with groundwater
conditions expected to be similarly minor and gradual.
The higher resistivities a 3800N could indicate
shallowing basement (Perhaps 27 metres, according to
inversion).

Area 3, to the east of Area 2, shows mostly the higher
resistivities indicative of lower porosities, with some
increase in conductivity at the north end (Figure 9).



Area 4, further east again, has predominantly
intermediate to low resistivities with two bands of
higher values at 5700N and at the south end of the
line (Figure 10). The latter may be caused by
basement ridges cutting across the aguifers.

The line across area 5 extends from Horse Wdll to the
north and overlaps the line across Area 2 (Figure 11).
The mixture of high and low resigtivities is similar to
that seen further south and east, with probable similar
causes. A test well at 6175N encountered basement at
25 metres depth, so it appears that here shalow
basement is the cause of a lack of aguifer level
resistivities.

Area 6 extends across Sheep Well and on to the west.

The well istypified by low resistivities which persist
as far as what appears to be shallowing basement at
6000W (Figure 12). This conclusion is confirmed by
atest well at 6300W, which encountered basement at
30 metres. A second test well at 5800W, within the
conductive  zone, encountered only sdine
groundwater, with no freshwater lens. There is no
indication in the geophysical results of the termination
of the lens between Sheep Well and this point.

The two lines over Area 8, to the south of Areas 2 and
3, show high conductivities throughout (Figures 13
and 14). There is a 10-20 metre resistive layer
overlying the saline aquifer, and this could be above
the water-table (dry), low porosity material or an
aquifer saturated with low salinity groundwater. The
depth to low porosity basement rocks is of the order
of 30 to 50 metres, with the wide range caused by
equivalence problems in the resolution of the
conductive layer.

Nunong Sheet (1:50 000)

The apparent resistivity pseudo-sections (Figures 18
& 19) for the two areas here (Figure 17) show very
little lateral variation, indicating that the sub-surface
geology isconstant. Thus the results of the inversions
can be taken as representing the whole line. The
Early Time inversion has better error figures than the
Standard Time inversion, and will therefore be used
where the two are in conflict. However, apart from
the deeper layers on Line 2, the results compare very
well.

Both inversions (Figure 20) fit athree-layer case, with
the appearance of a dry, resistive upper layer over a
porous, saline saturated middle layer over resistive
basement. The resitivity of the upper layer is not
very well defined, but is in the range of 20-40 ohm-
metres. The depth to the water-table is 17 metres in
area 1 and 27-33 metres in area 2, assuming that the
1.1 ohm-metre layer represents the water-table. The
formation resigtivity for the groundwater saturated
layer is 1.1 ohm-metres in both areas, which is
dightly higher than the mean figure for the area but
till indicates very sdline water, approximating sea
water. Basement is at a depth of 61 metres in area 1
and 52 metres in area 2, both figures being well
defined. The resistivity of basement is less well
defined at 18 and 5.9 ohm-metres respectively. Inany
case these figures are low for fresh basement, and
probably mean weathered rock. The standard time
inversion results, which penetrate to greater depth and
should define these figures more precisaly, generaly
agree with the figures. The fourth layer in the
standard time inversion for area 2, 0.1 ohm-metres at
125 metres depth, may indicate a basement conductor,
perhaps a very conductive shear-zone, but could also
be a superficia effect caused by maghemite in the
surface sail, for instance.

If these water-table depths are larger than expected, it
may be worth testing for a fresh-water lens at the base
of layer 1. Such a feature would comprise an
intermediate layer with a resigtivity rather lower than
that of layer 1, and could well be hidden by the
stronger response of the underlying conductor.

Penong Sheet (1:50 000)

There are four areas for discussion here:  Windmill
Flat, Racecourse and Areas 1 and 2 (Figure 21). The
location of Racecourse is shown on the Cundillipy
sheet (Figure 30).

The Racecourse line was surveyed with 100 metre
loops. The results (Figure 22) show a gradua
shallowing of contours from south to north, the
inversions of which indicate that both basement and
the saline layer get closer to surface. The depth to the
sdine layer decreases by about 5 metres from 23
metres to 18 metres. It should be noted that the
intermediate layer (layer 2) is not well defined by the
inversion process for either resistivity or thickness,
and isreally not necessary to the model fit at all.



However, if it istaken out the depth to the saline layer
will only vary dightly.

The thickness of the saline layer is in doubt because
of equivalence problems, so that the depth to
basement is similarly affected. However, the
resistivity figures used, 0.8 to 1.3 ohm-metres, are of
the right order unless there are major changes
between this and Penong Townsite, for instance, so it
is expected that the basement depths of 36 metres in
the south to 27 metres in the north are approximately
right. Basement resistivities are rdlatively high.

Windmill Flat (Penong Eastern Lens) covers the area
providing the main water supply for Penong township.
The fresh-water lens has become more sdline in
recent years due to overuse of the resource and a lack
of recharge. Three lines were surveyed, two of 50
metre loops at right-angles to each other and one of
100 metre loops over the eastern part of lens.

The results (Figures 23 to 25) show only gentle
changes at early times, and little variation in the later
time responses. The inverted data for the saline
environment shows a small range of 1.1 to 1.6 ohm-
metres. This indicates consistency in both the rock
porosity and the groundwater sainity. The depth to
the water-table is likewise relatively invariant, with a
range from 16 to 19 metres. The basement resistivity
isusually high at 42 to 107 ohm-metres.

Attempts to include a moderately resigtive (10-20
ohm-metre) layer, representing fresher water above
the saline, were moderately successful (Figure 28).
However, the quality of fit between the data and
models without these layers were about as good as
those with them. Thus, the moderately resistive layer
(layer 2) is generaly not essential to the modd and
the best that can be said is that, according to the
SIROTEM data, a freshwater lens could be present
but is by no means confirmed.

Areas 1 and 2 are very similar. The results (Figures
26 and 27) show little variation along the line. The
sdine layer has a consigtent resigtivity of 0.9 ohm-
metres, indicating something akin to sea-water, at a
depth of 13-16 metres. Twin inversions were done for
each data-set, with and without the intermediate
(fresh-water lens) layer. The inversions indicate, as
before, that these could be present, but are not
necessary to ensure agood fit. Basement is at a depth
of 39-59 metres. All fitsare good.

Cundillippy Sheet (1:50 000)

Nine sites were surveyed on this map sheet (Figure
30). Most showed a conductive sdine layer
consigtently in the range 0.8 to 1.5 ohm-metres with a
thickness of 27 to 63 metres. The depth to the saline
layer varied from 8 to 28 metres, with most being less
than 20 metres. The Basement resigtivity is very
variable from less than 10 to over 100 ochm-metres,
but is usually poorly defined. In many cases, aso, the
conductive layer has a well defined conductivity-
thickness product, but the two parameters are hard to
separate.  This affects the accuracy of depth to
basement.

Area 1 (Figures 31 & 32), located 2 km south of
Highview homestead, shows fairly flat results except
that the depth to the saline layer increases at the south
end from 8 to 16 metres, and to the west to 11 metres.
The resigtivity of thislayer is also highest at the south
end, but only by 40%. The depth to basement is
consistent for the north-south line at about 50 metres,
but decreases to the west to 36 metres. Overdl the
results are rather uninteresting.

Area 2 (Figure 33), located southeast of Highview
homestead and 1 km east of area 1, also has avery flat
response with only a gentle oscillation that inverts
into a minor change in the depth to, and resistivity of,
the saline layer. All figuresare similar to area 1.

Thelinefor area 3, located 1 km north of the highway
and Highview homestead, passes a broken windmill.
The apparent resistivity contours are less concentrated
on this plot (Figure 34), which inverts to generaly
lower resigtivities in both of the upper layers. The
maximum resigtivity occurs at the windmill, and this
trandates into an increase in the depth to the saline
water and a dight increase in its resigtivity. The poor
corrdation between the standing water depth of 6
metres and the inversion depth of 22 metres to saline
has two possible explanations. Either the near surface
sediments are of low permeability and confine the
groundwater, or the top 16 metres of water are of low
enough salinity to yield thisresistivity.

Area 4 is located 3 km east of Highview and was
covered with a survey line running north
perpendicular to the road for 1 km. The plot (Figure
35) shows very flat results. The depth to the 0.9 ohm-
metre sdine layer is 10 to 15 metres, and the
basement depth 73 to 86 metres. Thetop layer is more
resistivethan in area 2.

The results for area 5 (Figure 36) are constant
laterally in the near surface, and are marked by higher



resistivities for both of the top two layers. A marked
resistivity high in the centre of the line extends from
early to late times, and inversion trandates this into a
basement feature (higher basement resistivity), rather
than that due to low salinity groundwater.

Area 6 is located near Manandilla Rockhole; the two
lines surveyed intersecting at right-angles at 4800N
on Line 1, and 5000E on Line 2. The results (Figures
37 & 38) show subtle variations with a minor
resistivity low in the centre of Line 1. Inversions all
show a sdline layer at 0.8-0.9 ohm-metres at a depth
of 9-10 metres. On line 2 the basement is at a depth
of 62-68 metres, while at the north end of line 1, and
by inference at the south end too, basement is much
shallower at 28 metres. This indicates that the gentle
gully evident in the surface features here is an
expression of a much more pronounced basement
feature.

The single line for area 7 (Figure 39), located at
Inguree Wdll, has much more variation in response.
The inversions were difficult, however, and only the
one at the south end, 4100N, showed unique results of
16 metres depth to a 33 metre-thick saline layer at 1.2
ohm-metres, putting basement at 49 metres. The
other two inversions both had equivalence problems,
so that while the depths to the saline layer of 25 and
30 metres are well defined, the saline layer thickness
and resigtivity have to be estimated. This layer is
certainly less dominant at the northern end of this
traverse.

Area 9, north of Highview homestead, yielded very
flat results (Figure 40). Inversions indicate 11-14
metres to the saline water at 0.8-0.9 ohm-metres, and
adepth to basement of 54-61 metres.

Area 16, on Evanbrae homestead, is also uninteresting
(Figure 41). A 0.9 ohm-metre sdine layer is a a
depth of 11-14 metres, while depth to basement is
rather more variable, ranging from 69 metres in the
south to 39 metres at the north end of the line. The
top layer is moderately resistive, and get more
resistive to the north.

Bookabie Sheet (1:50 000)

Seven sites were surveyed in this area (Figure 44).
The results show great variation in the saline aquifer
depth, thickness and resitivity, but a low resistivity
layer is always present.

Results for area 1 (Figure 45) show little lateral
variation in the early channels, but more at later times.

Inversionsindicate that this results from a decreasein
the conductivity-thickness product of the saline layer,
which gets deeper by some 4 metres and thinner by 8
metres between 5000E and 5500E. The interpretation
is complicated by equivalence in this layer, which
requires some assumptions to be made on the layer
conductivity. Basement is at a depth of 34-38 metres
and the water-table at 15-19 metres.

In area 2 the water-table (32-35 metres) and basement
(58-77 metres) are much deeper. Figure 46 shows
that variations along the line are relatively minor. A
moderately resistive layer simulating a fresh-water
lens was inserted in the inversion model, but was not
resolved. Moreover, the APRE figure being
undefined suggests that the layer is redundant. It can
therefore be concluded that such a layer is
unnecessary here and that there is no indication in the
geophysics of afreshwater lens.

Results for the two lines surveyed in area 3 (Figures
47 & 48) show much higher and more variable
resistivities. The saline aquifer may be present at the
west end of line 1 and the north end of line 2. Depth
to basement is uncertain, but may be at about 40-50
metres on line 1. A well a 5400E on line 1
intersected water at 28 metres depth, with 1 metre of
fresh water overlying sdline. This agrees with the
inversion which resulted in an SWD of 29-30 metres
(Figure 54).

Results for area 4 (Figure 49) are similar to area 3, but
with much less lateral variation. Inversions show that
both the aquifer (16-19 metres) and basement (33-50
metres) get deeper from the north end of the line to
the south. The aquifer resigtivity, at 1.3 ohm-metres,
is more moderate than further east. A well a 5800N
yields water of resigivity 85 ohm-metres at a
standing water depth (SWD) of 4 metres. This
discrepancy with the geophysical data, which show a
formation resistivity of 1.3 ohm-metres at 16 metres
depth, may be resolved in two ways. The SWD
discrepancy may result from low permeability
sediments between 4 and 16 metres. However, both
discrepancies are resolved by the explanation that 10
ohm-metre water would give a formation resistivity
of, perhaps, 20-30 ohm-metres, which isthe resistivity
of the layer overlying the saline aquifer. Thus it is
suggested that the water salinity, low a surface,
deteriorates at 16 metres depth to something much
more saline. On this basis, the groundwater lens may
get more saline but thicker to the south, towards
5000N, where the upper layer resigtivity is 19 ohm-
metres and its thickness 19 metres.



The lines on area 5 (Figures 50 & 51) cover a 300
metre wide high resistivity feature which may be
dongate (a dyke) or circular in section (a pipe).
Whichever is the case, the inversion at 5100N, in the
centre, is evidently affected by the finite lateral extent
of this feature. The inversion at 5600N looks better,
indicating a saline layer between 15 and 48 metres.
The high resistivity feature, which evidently extends
close to surface, may be shalow basement or an
intrusive, or may be a fault zone containing low
permeability material.

Area 6 is near Glen Boree homestead, and yielded
very invariant responses (Figure 52). A low
resistivity saline layer extends from 13 metres to 48-
58 metres. Basement is not very resitive.

Area 11 is located in sand dunes, and shows some
variation along the line (Figure 53). Inversions
indicate a low resigtivity saline layer extending from
14-26 metres to basement at 80-85 metres depth.

Coorabie Sheet (1:50 000)

Four areas were surveyed (Figure 56). The results
indicate a considerable range of depths to basement
(15 to 155 metres) and of saline aquifer depths and
thicknesses.

Area 1 has some of the lowest apparent resistivities
encountered in this survey (Figure 57), which
inversions indicate as caused by a sdine aquifer
formation resistivity of 0.5 ohm-metres at a depth of
8-11 metres. Basement depth varies from 32 metres at
the south end of the line to 49 metres at 4500N and 19
metres at the north end. Some of the inversions show
equivalence problems, and have to be adjusted to a
reasonable aguifer resigtivity, rather than the one
given by the inversion process (eg Figure 61, 4200N).
The inversion at 5000N probably encounters a side-
look effect (conductive materia to the side of the
station, rather than below it) in interpreting a 0.7 ohm-
metre layer at 223 metres, but this could only be fully
resolved by extending the survey line.

Area 2 is located near Rocky Rise homestead. The
survey results (Figure 58) show gently varying
apparent resigtivities across the section. Inversions
indicate that the variations are caused by an increase
in the depth to the saline layer from 14 to 15 metres
and possibly an increase in the formation resistivity of
the saline aguifer from 0.7 to 1.0 ohm-metres. The
latter effect would, however, be partly offset by an
increase in thickness from 13 to 22 metres. Depth to
basement at 5400N is 37 metres, and at 5000N at |east

27 metres and possibly as high as 33 metres.

Area 3 is located southeast of Wookata homestead.
Resigtivities are rather higher here, and again vary
only marginaly across the profile (Figure 59). The
sdinelayer isat 21 metres depth, and may decrease in
sdinity dightly from north to south. Depth to
basement increases from 38 metres at 4900N to 50
metres at 4300N.

Area 6, 5 km south of Wookata homestead, yielded
consistently high resigtivities with little variation
laterally but decreasing with depth. Inversions
indicate a depth to the saline layer of 85 to 92 metres
and a depth to basement of 153 to 155 metres. These
basement depths are the largest encountered in this
survey, as arethe depthsto the salinelayer. Thereisa
topographic feature here, the area being a an
eevation of 100 metres, compared to 20 metres for
other areas. Thus the elevation of the water table is
much the same as elsewhere.

WATER QUALITY AND BASEMENT
ATTRIBUTES

Virtually al of the resigtivity sections in this survey
can be inverted using a three-layer modd, with a
resistive top layer, a conductive intermediate layer
and a resigtive bottom layer. Other layers are
occasionally needed.

The top layer has an average thickness of 20 metres,
with arange of 6-85 metres (Table 2). The formation
resistivity is usualy poorly defined because of the
tendency of the TEM method to look through resistive
layers unless they are thick (more than 20 metres, and
afunction of resigtivity). It isinterpreted as dry, and
its resigtivity is virtually independent of geology,
unless perhaps clays are present. It may aso include
Bridgewater formation saturated with high resistivity
groundwater, which appears, in most cases, to be
inseparable from the dry layer by this method. It
generally extends from the surface to the water-table,
but may extend deeper if the sediments at the water-
table are of low permeability and have a high
resistivity for this reason.

The conductive layer is virtualy ubiquitous with a
resistivity which varies little, being in the range 0.5 to
2.0 ohm-metres, with a few outliers up to 5 ohm-
metres. The average value overal is 1.3 chm-metres,
while the averages for the map sheets have extremes
of 1.0 ohm-metres for Coorabie and Cundillipy to 1.6
ohm-metres for Charra. The thickness of this layer is



not always well defined, usually because of difficulty
in separating the two elements of the conductivity-
thickness product, which is usualy well-defined. It
comprises essentially Pidinga Formation saturated
with saline groundwater.

Finaly, the bottom layer, often barely seen and
usualy only poorly defined as regards both depth and
formation resistivity, is at an average depth of 56
metres with a range of 20-200 metres. Doubts
regarding the depth to this layer primarily relate to the
same difficulties as determining the thickness of the
conductive layer above. The resigtivity of the bottom
layer, given an average value of 45 ohm-metres and a
range of 3-450 chm-metres, is frequently only poorly
defined, which is not surprising considering that there
may be a gradual interface and that it is often near the
depth penetration limit of the instrument in this
survey mode. It is interpreted as being fresh or
weathered basement, the essential element being that
it forms a lower confining bound to the sdine
groundwater. Weathered basement rock is generally
more conductive than fresh rock, and is therefore
interpreted as present when the interpreted bottom
layer has aresigtivity in the intermediate range.

Other layers are sometimes present, as in the case of
Area 1 a Charra, which is within a few hundred
metres of the coast and appears to have intertonguing
of saline groundwater and sea-water.

The groundwater that we can detect, therefore, is
sdine and ubiquitous, and is very consistent so far as
formation resistivity is concerned. The range of 0.5to
20 ohm-metres trandates into very sdine
groundwater,  approximating and  sometimes
exceeding the salinity of sea-water. The depth to the
sdine layer, which may or may not be the water table,
is 6-85 metres, with most values in the lower part of
this range. Basement depth ranges from 15 to 200
metres.

The detectability of a layer of lower sdinity
groundwater overlying the very saline groundwater is
the basic question addressed in this study. In the
Penong area, over known low salinity lenses and over
blind situations, inversions alowing for the presence
of such a layer have been run in conjunction with
inversions omitting such layers. In both cases the
with and without inversions gave equally good fits.

Moreover, when the low sdinity (intermediate
resistivity) layer was included its parameters of
resistivity and thickness were very poorly resolved.

The conclusion is, therefore, that the lenses are not
directly detectable in this environment with this level

of geologica noise. Logicaly this is not surprising,
since the detection of an intermediate resitivity layer
(say, a sequence of 40/20/1 ohm-metres) is aways
difficult unless the intermediate layer is thick
compared with the upper layer. Even low levels of
geological noise can be critical.

The parameter of the depth to the highly saline layer
is generally well resolved, and this may assist in
detecting the lenses - it al depends on the depth to the
water-table being known. When this is the case, an
unexplained increase in the depth, which can be
accurately determined by this method, may well
indicate alow salinity lens sitting on top of the saline
groundwater. Of course, it may also indicate low
permeability sediments acting as confining beds to a
confined aquifer, and if this is a possbility, only
drilling will resolve the question.

CONCLUSIONS

The use of the TEM technique in the search for low
sdinity lenses in this environment has its limitations.
While there is some response from the lenses, the
inversion program used was unable to discriminate
between this response and a thickening of the upper
resistive layer.

Although the technique was not directly effective, it
can gill be used if there are indirect ways of detecting
the likelihood of a lens being present. These are
either a change in the genera resistivity pattern, as
occurs to the north of Sheep Well at Charra, where
the saline aquifer vanishes and the sediments appear
to lose porosity; or an increase in the depth to the
sdine layer, which can be accurately mapped by the
technique, in an area where the standing water depth
is established.

It is possible that improvements in the technique
could make it more effective. The most important of
these would be the acquisition of denser data at earlier
delay times. This would give the inversion process
more data in the critical, shallow zone. However,
dthough this would improve the chances of
discriminating between the layers, there is ill no
guarantee that the level of geologic noise would not
hide the subtle differences between the model

responses.



SUMMARY

This report describes TEM surveys done in the search
for low salinity (< 10 000 mg/L) lenses within saline
groundwater in the areawest of Ceduna.

The sdlection of areas with the potential for such
features was done by South Augtralian Department of
Mines and Energy (SADME) hydrogeologists. Thirty-
four such areas between Charra in the east and
Coorabie in the west were geophysically tested with
one or two traverses per area (Table 1).

The surveys detected a very conductive layer, with an
average resigtivity of 1.3 ohm-metres, at virtualy
every site, with a resigtive near-surface layer and a
dightly to very resistive layer beneath. Correlation
with drilling information shows that the high
conductivity is caused by very sdline groundwater.

The upper resigtive layer is generally above the water-
table, and therefore unsaturated, but could also
include water with low salinity levels, at least in
theory. The lower resistor, at the bottom of the
sounding profile, is less permeable materia, probably
3unweathered  basement. Other layers were
occasionaly present.

10

Test surveys were done over the Windmill Flat
(Eastern) lens, at Penong, which supplies much of the
town's water. Inversions of these data showed that an
intermediate resistivity layer over the low resistivity
sdine layer was acceptable but not necessary to
obtaining good inversion dtatistics. The lens at this
location is, therefore, not uniquely detectable by the
TEM technique.

Tests with intermediate resistivity layers were tried at
other locations, and generally detracted from the
quality of the inversion fit, a the same time as
yielding avery poorly defined intermediate layer.

While such results are disappointing, they do not
totally negate the usefulness of the survey. The
results will «ill map variations in the genera
resistivity profile which may have an effect on the
presence or otherwise of groundwater. The method
accurately maps the depth to the top of the sdline
layer, and since this must be pushed down by a
superimposed lens, knowledge of standing water
depths would provide the key as to whether a lower
sdinity layer might be present.
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TABLE1
SIROTEM LINES

AREA> 1 2 3 4 5 6 7 8 11 16
MAP SHEET 1:50 000
CHARRA 1 5000N 1 3600N 1 5000N 1 5000N 14975N 1 5000N 1 6400W
- 5600N - 5300N - 5000N - 6300N - 6775N - 6500N - 5000W
2 5000N 2 5000E
- 5200N - 6100E
NUNONG 1 3650N 1 5000N
- 4950N - 5400N
PENONG 14500N 14600N
- 5000N - 5000N
CUNDILLIPY
1 4000N 14100N 1 5000E 14100N 1 5000E 14700N 14100N 14100N
- 5000N - 5000N - 6000E - 5000N - 5600E - 5000N - 5000N - 5000N
2 4700E 2 4500E
- 5000E - 5000E
BOOKABIE 1 5000E 14300E 1 5000E 1 5000N 1 4800E 1 5000E 14100N 14600N
- 5500E - 5000E - 5900E - 6000ON - 5600E - 5500E - 5000N - 5000N
2 5000N 24700N
- 5400N - 5000N
COORABIE 14200N 1 5000N 14100N 1 5000N
- 5000N - 5400N - 5100N - 5400N




TABLE 2

SUMMARY AND COMMENTSON TEM INVERSIONS

AREA LINE | STN QUALITY | PARAMETER CONDUCTOR | CONDUCTOR BASEMENT BASEMENT COMMENTS
OFFHIT DEFINITION DEPTH (m) RESISTIVITY DEPTH (m) RESISTIVITY
(ohm-metres) (ohm-metres)
CHARRA 1 1 5000N Good Good 16 0.9 60 47
1 1 5205N v Good v Good 9 11 >55 ?
1 1 5500N v Good Good 15 1 >59 ?
1 2 Bidlemah v Good v Good 15 0.7 >49 ?
Well
1 3 5200N Good Good 15 11 617? ?
2 1 3800N Fair Fair 14 11 27 4.4
2 1 4150N Good Good 16 2 71 12
2 1 4500N Fair Fair 17 15 74 4.3
Probably weathered basement
2 1 4650N Good Good 18 1.7 81 11
Bore 318
2 1 5000N Good Good 25 22 85 65 Etinversion is better even at
depth




TABLE 2
SUMMARY AND COMMENTSON TEM INVERSIONS

AREA | LINE STN QUALITY PARAMETER CONDUCTOR | CONDUCTOR BASEMENT BASEMENT COMMENTS
OFFIT DEFINITION DEPTH RESISTIVITY DEPTH (m) RESISTIVITY (m)
(ohm-metres) (ohm-metres)
CHARRA 2 1 5300N Poor Poor ? 5? ? 10? Probably little water in
(cont'd) the sediments

4 1 5300N Poor Fair 26 11 41 181

5 1 5875N Poor Poor 20? 17 >20 ? May be fresh water
between 12 and 20
metres

5 1 6175N Far Fair 26 3 42 11 Fresh water
or lower
formation
porosity

6 1 5000N Bad Poor 17 14 43 18 Not agood
fit

6 1 5300N Good Good 22 17 61 79

6 1 5800N Fair Fair 27 16 66 90

6 1 6300N Poor Good 35 ? 41? 224

8 1 5000W Poor Poor

5200W Poor Good 10 12 47 77




TABLE 2

SUMMARY AND COMMENTSON TEM INVERSIONS

AREA | LINE STN QUALITY PARAMETER CONDUCTOR CONDUCTOR BASEMENT BASEMENT COMMENTS
OFFIT DEFINITION DEPTH RESISTIVITY DEPTH RESISTIVITY
(m) (ohm-metres) (m) (ohm-metres)
CHARRA 8 1 6400W Poor Poor
(cont'd) Fair Good 21 0.9 54 20
NUNONG 1 1 4150N
3650N Good v Good 17 1.1 61 17
2 1 5100N
5250N Good Fair 33 1.1 52 6.5
PENONG 1 1 4500N Good Good 16 0.9 57 7.4 insert of fresh-
water layer down-
gradesthe
definition
1 1 4900N Fair Fair+ 14 0.9 56 10 insert of fresh-
water layer down-
gradesthe
definition
1 1 5000N Poor Poor 6 14 69 5.1 Thicknesses badly
defined shape
of curveis
wrong




TABLE 2

SUMMARY AND COMMENTSON TEM INVERSIONS

AREA LINE STN QUALITY PARAMETE CONDUCTOR CONDUCTOR BASEMENT BASEMENT COMMENTS
OFFIT R DEPTH (m) RESISTIVITY DEPTH RESISTIVITY
DEFINITION (ohm-metres) (m) (ohm-metres)
PENONG 2 1 4600N
(cont'd) 4800N Fair Fair 13 0.9 40 75 insert of fresh-water
5000N layer down-grades the
definition
Windmill Flat 1 5000N Good Poor 14 15 56 9 possiblelens
at 9-14m depth
1 5300N Good Fair 19 14 162 13 possibleintra-
basement
conductor
2 5000E Good Poor 16 16 57 42 possible lens
at 11-16m depth
2 5300E Fair Poor 17 13 45? 13 possible lens
at 12-17m depth
3 5025E Fair Poor 18 15 53 107 possible lens
at 13-18m depth
3 5325E Poor Poor 17 11 41 118 possible lens

at 12-17m depth




TABLE 2

SUMMARY AND COMMENTSON TEM INVERSIONS

AREA | LINE STN QUALITY PARAMETER CONDUCTOR | CONDUCTOR BASEMENT BASEMENT COMMENTS
OFFIT DEFINITION DEPTH RESISTIVITY DEPTH RESISTIVITY
(m) (ohm-metres) (m) (ohm-metres)

Racecourse 1 5000N Fair Poor 23 0.9 36 60 high APRE indicates layer
2 (freshwater)
is redundant

1 5400N Far Poor 18 0.8 27 43

CUNDILLIPY

1 1 4000N Far Good 16 14 53 28
1 1 4600N Fair Fair 8 12 36 4.8
1 1 5000N Far Fair 8 1 48 84
1 2 4700E Fair Poor 11 1 36 16
2 1 4500E Good Good 15 15 52 16
2 1 4800E Far Good 13 12 45 10
2 1 5000E Far Poor 17 11 40 54
3 1 5000E Excellent V Good 18 0.8 62 6.7
3 1 5600E Excellent V Good 22 0.9 68 8
3 1 6000E Good Good 17 0.8 70 6




TABLE 2

SUMMARY AND COMMENTSON TEM INVERSIONS

AREA LINE | STN QUALITY PARAMETER CONDUCTOR CONDUCTOR BASEMENT BASEMENT COMMENTS
OFFIT DEFINITION DEPTH RESISTIVITY DEPTH RESISTIVITY
(m) (ohm-metres) (m) (ohm-metres)
CUNDILLIPY
(cont'd) 4 1 4100N Fair Fair 12 0.9 51 3
4 1 4600N Good Fair 10 0.9 73 4
4 1 5000N Fair Fair 15 0.9 75 42
5 1 5300E Excellent V Good 26 16 50 5
5 1 5600E Good Fair 23 18 86 18 possibly
fresh water
8-23m
6 1 5000N Fair Fair 9 0.8 28 43
6 2 4500N
4700N Fair Good 9 0.8 65 12 depthsfairly
good - average
used
7 1 4100N Fair Good 16 12 49 61 ST ignored -
poor definition
7 1 4600N Poor 25 ? 39 175 Equivaence
inlayer 2 -
estimate used
in basement
depth




TABLE 2

SUMMARY AND COMMENTSON TEM INVERSIONS

AREA | LINE STN QUALITY PARAMETER | CONDUCTOR CONDUCTOR BASEMENT BASEMENT COMMENTS
OF FIT DEFINITION DEPTH RESISTIVITY DEPTH RESISTIVITY
(m) (ohm-metres) (m) (ohm-metres)
CUNDILLIPY
(cont'd) 7 1 5000N Poor Fair 30 ? 40 193 ST ignored -
poor definition.
Equivaence
inlayer 2
9 1 4100N Bad Bad 14 0.7 54 176 v poor fit -
wrong shape
9 1 4700N
5000N Good Good 14 0.8 62 90 Good correl-
ation
16 1 4600N Good V Good 14 0.9 69 9 Excellent
inversion
16 1 5000N Good Good 11 0.9 39 4.6 ST poor -
layerswrong
or lateral
variation
BOOKABIE 1 1 5000E Fair Good 15 05 38 18
1 1 5500E Fair Fair 19 ? 31 7 layer 2 equiv-
adence, assumed
res=0.5for

basement depth




TABLE 2

SUMMARY AND COMMENTSON TEM INVERSIONS

AREA LINE STN QUALITY PARAMETER CONDUCTOR CONDUCTOR BASEMENT BASEMENT COMMENTS
OFFIT DEFINITION DEPTH RESISTIVITY DEPTH RESISTIVITY
(m) (ohm-metres) (m) (ohm-metres)
BOOKABIE
(cont'd) 2 1 4900E
5000E Good Good 36 15 77 14 good match
- ET for
shallow and
ST for deep
2 1 4300E Fair Poor 37 11 58 11 Basement
resigtivity
only certainty
3 1 5000E Poor Fair 35 ? ~37 450 Layer 2
equivalence
3 1 5400E Fair Good 29 2.6 51 213
3 1 5800E
5900E Fair Fair 81? ? ? 26 poor fit
4 1 5000N Fair Good 19 13 50 84 lateral var-
iations may
affect ST, but
basicaly OK
4 1 5900N
6000N Fair Good 16 13 33 25 Aatera var-
iaions




TABLE 2

SUMMARY AND COMMENTSON TEM INVERSIONS

AREA LINE | STN QUALITY PARAMETER CONDUCTOR CONDUCTOR BASEMENT BASEMENT COMMENTS
OFFIT DEFINITION DEPTH RESISTIVITY DEPTH RESISTIVITY
(m) (ohm-metres) (m) (ohm-metres)
BOOKABIE
(cont'd) 5 1 5000E
5100E | Excdlent Excellent 65 4.4 ~200 ? Strong lateral
variation
5 1 5600E | Good Good 15 0.9 48 14 good definition
6 1 5000E | Fair Good 13 0.7 58 24
6 1 5500E | Poor Poor 14 1 48 7.6
11 1 5000E | Fair Good 14 1 80 63 lateral var-
iations may
invalidate
inversion
11 1 5300E | Bad Fair 26 0.8 85 76 flat laterally
COORABIE 1 1 4500N | Good Good 8 0.5 49 28
1 1 4900N
5000N | Poor Poor 7 ? 49 28 layer 2 equiv-
aence
2 1 5000N | Fair Good 14 ? 27 10 layer 2 equiv-

alence




TABLE 2

SUMMARY AND COMMENTSON TEM INVERSIONS

AREA | LINE | STN QUALITY PARAMETER CONDUCTOR CONDUCTOR BASEMENT BASEMENT COMMENTS
OFFIT DEFINITION DEPTH RESISTIVITY DEPTH RESISTIVITY
(m) (ohm-metres) (m) (ohm-metres)
COORABIE
(cont'd) 2 1 5400N | V Good V Good 15 1 37 21 fully defined
3 1 4300N
4500N | Good Good 21 14 50 18
3 1 4900N
5000N | Good Good 21 11 38 23
6 1 5000N
5200N
5400N | Good Good 85 05 154 7 v good fit

al round
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I STATION AT WHICH DATA WERE INVERTED (see FIG, 7)
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Figure 9
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(0.32) %94 8.76 8.9378.25 7.03 7.31
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(1.05) 5.99 3.74 3.50 3.20 3.
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CONTOUR INTERVAL LOGARITHMIC (1,1-5,2, 3,5, 7,10,15) x 10"
I STATION AT WHICH DATA WERE INVERTED (see FIG, 15)
- Figure 10
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A\ % A SOUTH AUSTRALIA S.D. €.D.0. DATE
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(0.32) . 8.68 9 12.%011.0 10,8-9-9370.48 9.21 9.50 9.59
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(0.59) 7.78 8.27 5.80 6.12 6.28
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5 I
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HORSE STATION LOCATION BORE 321
WELL
INSTRUMENT : SIROTEM MK. IT
CONFIGURATION : 100m SQ. SINGLE LOOP
RESISTIVITIES IN OHM - METRES
CONTOUR INTERVAL LOGARITHMIC (1,1-5,2,3,5,7,10,15) x 10"
I STATION AT WHICH DATA WERE INVERTED (see FIG. 15)
Figure 11
——— . §—— DEPARTMENT OF MINES AND ENERGY COMPLED [ 8 33/ 0)
\:%L SOUTH AUSTRALIA S. D. % cpo DATE
PENONG GROUNDWATER STUDY - CHARRA 1:50000 SHEET DM“AE:Y” SCALE
AREA 5, LINE 1 DATE PLAN NUMBER
March '91
APPARENT RESISTIVITY PSEUDO - SECTION ek | §22126
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10

(0.32) .
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0.6 4 4.43 5.93

0.7 | 4.14 5.39 4.56
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(1.05) | 3.80 4.48 4.87 4, .53 3.76 4.14 3.92 3.78 4.33 4.77 3.49 4.05 3.90 3.81
o 1.2 ] 3.67 3.66 4.17 4.56 3.25 3.81 3.69 3.66
= (1.45) | 3.51 3.62 4.10 4.44 3.11 3.69 3.58 3.60
%_,J (1.64) 3.40 3.61 4.07 4.39 3.03 3.62 3.52 3.59

: (1.94) | . : . . . . .11 3.20 3.29 3.61 4.03 4.34(2.96)3.56 3.47 3.61
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é (2.33) . 3.25 3.68 4.08 4.40\2.95/3.60 3.52 3.76
= @72 3.25 3.76 4.16 4.49 3.02 3.68 3.61 3.96
(3.11) . 3.30 3.83 4.25 4.60 3.11 3.78 3.73 4.7
(3.50) | 3.38 3.89 4.34 4.71 3.21 3.91 3.87 4.41
(4.09) . 3.48 3.96 4.4 4.85 3.37 4.09 4.07 4.71
4.88) 3.69 4.11 4.66
(5.66) 3.95 4.30
(6.44) .5 11.5 121 4.60 4.23 4.52/5.17
10 BORE 320¢ 1 « BORE 319
6500W 6300K ] 6100K 5000  5700N 55000  5300K 51008
I
ALl FENCE STATION LOCATION JSeep
BASEMENT 30m
INSTRUMENT : SIROTEM MK. IL
CONFIGURATION : 100m SQ. SINGLE LOOP
RESISTIVITIES IN OHM - METRES
CONTOUR INTERVAL LOGARITHMIC (1,1-5,2,3,5,7,10,15} x 10"
I STATION AT WHICH DATA WERE INVERTED (see FIG. 15)
Figure 12
———— E DEPARTMENT OF MINES AND ENERGY COMPILED g— /3G
—__q\ / SOUTH AUSTRAL'A S.D. "C.0.0. DATE
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March 'Ol
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(0.42) 6.63 6.88 5.88 5.23 3.98 4.23 4.19 4.21 3.87 3.98 4.16 >
(0.51) 5.24 3.68 3.60 3.74 3.15 3.28 3.48 3.41 3.43 3.17 3.28 3.39
(0.61) 4.63 3.96 3.53 3.12 2.95 2.73 2.84 2.03 —3
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(0.86) 2.40 2.49 2.12 2.24 2.46 2.35 2.31 2.15 2.25 2.30
(1.05) .04 2.08
f—: 2
@ (1.25)
= (1.45)
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.
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=
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s
S 2.72)
(3.11) 2
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(4.09) o\ 1.91
(4.88) 2.08 \1.97 ¢ 2.12 2.11 2.30
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(6.44) 2.36 2.07 2.05 2.16 2.20 2.21 2.31 2.35 2.60
4200E 4400F 4600E  4300E  5O00E 5000E  5400€ 5600F
STATION LOCATION
I I I
INSTRUMENT : SIROTEM MK. IL
CONFIGURATION : 100m SQ. SINGLE LOOP
RESISTIVITIES IN OHM - METRES
CONTOUR INTERVAL LOGARITHMIC (1,15,2,3,5,7,10,15) x 10"
I STATION AT WHICH DATA WERE INVERTED (see FIG. 15)
Figure 13
g E DEPARTMENT OF MINES AND ENERGY COMPILED | 7 27
\ % / SOUTH AUSTRALIA S.D. cD.O. DATE
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5000E

INSTRUMENT
CONFIGURATION :
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5200 '
STATION LOCATION

: SIROTEM MK. IL

100m SQ. SINGLE LOOP

RESISTIVITIES IN OHM - METRES
CONTOUR INTERVAL LOGARITHMIC (1,1-5,2,3,5,7,10,13) x 10"

B00CE

Figure 14
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(8= DEPARTMENT OF MINES AND ENERGY COMPILED % /P
\ 5 £ SOUTH AUSTRALIA S.D. c.0.0 DATE
PENONG GROUNDWATER STUDY - CHARRA 1:50000 SHEET woe . |scae
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g’&&% DEPARTMENT OF MINES AND ENERGY coweie T 22 /379
it SOUTH AUSTRALIA S.D. 0.0 DATE
PENONG GROUNDWATER STUDY- NUNONG 1:50000 SHEET e lscae 1:50000
TRAVERSE LOCATIONS April o1 AN NomeET
CHECKED S 22132
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(0.20)0 | 8.5 18.4 18.4 19.0 18.8 18.7 18.7 18.5 18.5 18.9 18.7 18.5 18.6 18.5
(0.2 | 12.1 12.2 11.8 10.7 11.5 115 12.4 1.1 10.6 10.7 11.3 11.4 11.4 12.4
(0.32) | 8.10 8.1 e.m.ga B.65 7.99 7.91 7.99 B.67 8.43 8.01 e.sL7
(0.42) ] 5.79 5.75 6.05 5.62 5.83 5.81 6.34 5.89 5.88 5.92 6.54 6.26 5.84 6.12 .
(0.51) J 4.59 4.53 4.84 4.54 4.68 4.65 5.11 4.71 4.71 4.72 5.28 5.04 4.65 4.86
(0.6 | 3.87 3.79 4.08 3.86 3.98 3.95 4.34 3.98 3.97 3.97 4.47 4.26 3.93 4.09
(0.71) J 3.39 3.30 3.58 3.40 3.51 3.43 3.82 3.50 3.48 3.47 3.91 3.74 3.46 3.59
(0.86) J —Z780 2.8.3.062-84 3.0 3.27 3.01 3 -96.3.35 3.22 Q0.
—[(1.08) | 2.53 2.43 2.66 2.52 2.62 2.5 2.82 2.64 2.64 2.58 2.90 2.82 2.66 2.74
gu.zs) 4 2.30 2.21 2.42 2.28 2.38 2.34 2.53 2.42 2.43 2.36 2.63 2.58 2.48 2.54
wi (1.45) | 2,16 2.08 2.27 2.12 2.22 2.17 2.34 2.27 2.30 2.22 2.46 2.43 2.37 2.43
é (1.64) ] 2.024-99 2.17 2.02 2.11 2.20 2.17 2.22 2.14 2.34 2.34 2.30 2.3
> 1.94) 2.14 2.05 2.22 2.23 2.23 2.30
g (2.33) . 2.10 2.01 2.16 2.18 2.22 2.30
(2.72) 2.09 2.01 2.13 2.17 2.23 2.33
(3.11 2.10 2.02 2.13 2.18 2.26 2.37
(3.50) . 2.13 2.04 2.15 2.20 2.30 2.44
(4.09) 2.16 2.08 2.19 2.24 2.35 2.53
(4.88) 2.24 2.16 2.27 2.33 2.46 2.68
(5.66) 4 2. 2.13 2.32 2.24 2.37 2.43 2.57 2.84
(6.44) | 2.34 2.17 2.27 2.10 2.23 2.12 2.27 2.22 2.3% 2.33 2.47 2.54 2.69 2.99
3650N ~ 3880N  4050N 4250 4480N 4650N 4850N
N STATION LOCATION
T
INSTRUMENT : SIROTEM MK. IC
CONFIGURATION : 100m SQ. SINGLE LOOP
RESISTIVITIES IN OHM - METRES n
CONTOUR INTERVAL LOGARITHMWIC (1,15,2,3,5,7,10,15}) x 10
T STATION AT WHICH DATA WERE INVERTED (see FIG. 20)
Figure 18
= e vl I
~ “ DRAWN —
PENONG GROUNDWATER STUDY- NUNONG 1:50000 SHEET W |sca
AREA 1, LINE 1 o) PLAN NUMEBER
APPARENT RESISTIVITY PSEUDO-SECTION crickeo | S22133
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(0.20) | 29.5 31.1 29.0 27.7 25.8 26.8 30.2
(0.24f | 18.0 19.0 17.8 17.3 16.4 16.9 8.8
(0.32) | 11.6 12.3 11.6 11.4 10.8 11.1 12.1
(0.42) | 6.44 8.87 B.42 8.43 7.98 B.14 e
(0.5 | 682 7.246:81 6.87 6.50 6.58 88— 7
(0.6 | 6.04 6.30 5.85 5.90 5.5 5.62 5.95
(0.7 J 5.49 5.71 5.23 5.26 5.28
(0.86) . 51 4.60 4.36 4.35 >

__(1.08) | 4.55 4.71 4.17 4.12 3.89 3.87 4.08

L1.25) | 4.33 4.46 3.92 3.85 3.62 3.60 3.76

Ly (1.48) | 4.19 4.31 3.77 3.68 3.44 3.42 3.55

é (1.64) | 4.10 4.22 3.68 3.57 3.32 3.31 3.40

> (1.94) | 3.99 4.11 3.58 3.47 3.20 3.19 3.24

g (2.33) | 3.94 4.07 3.58 3.45 3.15 3.4 3.15
(2.720 | 3.91 4.05 3.59 3.47 3.14 3.12 3.1
(3.1 J 3.88 4.07 3.62 3.49 3.13 3.10 3.07
(3.50 | 3.88 4.11 3.69 3.58 3.17 3.13 3.09
(4.09) | 3.84 4.07 3.70 3.50 3.18 3.14 3.00
(4.88) | 3.83 4.07 3.72 3.66 3.18 3.12 3.1
(5.66) | 3.76 4.03 3.74 3.76 3.13 3.08 3.13
(6.44) | 3.70 4.04 3.73 3.74 3.07 3.04 3.13

5000N 5100N 5200N 5300N
STATION LOCATION
I T
INSTRUMENT : SIROTEM MK. IL

CONFIGURATION : 100m SQ. SINGLE LOOP
RESISTIVITIES IN OHM - METRES
CONTOUR INTERVAL LOGARITHMIC (1,1-5,2,3,5,7,10,15) x 10"

I STATION AT WHICH DATA WERE INVERTED (see FIG. 20}

Figure 19
: COMPILED
S0 i I Oal AR
PENONG GROUNDWATER STUDY - NUNONG 1:50000 SHEET e |sca
AREA 2, LINE 1 Aprti)lAT'Esl PLAN NUMBER
APPARENT RESISTIVITY PSEUDO - SECTION s §22134
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l Figure 21
{&,ﬁ‘. DEPARTMENT OF MINES AND ENERGY COMPILED ? 1379/
: : SOUTH AUSTRALIA S.D. c00 __ DaTE
PENONG GROUNDWATER STUDY —~PENONG 1:50000 SHEET ws |scae 1:50000
DATE PLAN NUMBER
TRAVERSE LOCATIONS April ‘o1
CHECKED 822]36
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(0.200 J 19.8 17.7 18.1 17.5 16.9 17.8
(0.24) | W}S
(0.32) | 8.60 7268706 5.42 5.49 6.21°7
0.42) . Ws
(0.5 | 497 4.38 4.13 3.97 3.63 4.13
(0.61) . 4.32 3.91 3.86 3.83 3.42 3.84
(0.71) ] 3.95 3.66 3.73 3.81 3.35 3.71
(0.86) | 3.63 3.45 3.62 3.81 3.33 3.62
—(1.08) ] 3.47 3.41 3.66 3.97 3.47 3.69
3(1.25) 1 3.45 3.45 3.77 4.15 3.66 3.81
w (1.45) | 3.60 3.55 3.91 4.35 3.88 3.98
é (1.64) | 3.59 3.67 4.08 4.57 4.11 4.15
> (1.94) | 3.73 3.85 4.31 4.84 4.41 4.40
U;JJ (2.33) | 4.04 4.19 4.75 94 4.86 .
(2.72) 1 4.40
(3.11)
(3.50) 6.40 6.26
(4.09) | 5.68 5.88 6.63 7
(4.88) | 6.44 .40 7.85 7.68 7.72
(5.66) 7.44 8.11 8.47 8.32 8.49
(6.44) | 7.72 8.8 8.77 8.32 8.87 9.15
5000N 52008 5400N
STATION LOCATION
I T
INSTRUMENT : SIROTEM MK. IT

CONFIGURATION : 100m SQ. SINGLE LOOP
RESISTIVITIES IN OHM - METRES

CONTOUR INTERVAL LOGARITHMIC (1,1'5,2,3,5,7,10,15) x 10"

I STATION AT WHICH DATA WERE INVERTED (see FIG. 28, 29)

Figure 22
= I R vl A
PENONG GROUNDWATER STUDY -PENONG 1:50000 SHEET o |sca
PENONG TOWN'RACECOURSE DATE PLAN NUMBER
APPARENT RESISTIVITY PSEUDO - SECTION o §22137
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CONFIGURATION :

(0.200 | 14.5 14.8 13.2 15.1 15.9 17.0
0.2) | T TIT T H T U3 1.0
(0.3 | T6.18 6.5 5.71 5.5 a.wlo
0.42) | “TETTITTING04 5.05 5.30 5.66
(0.51) | 3.95 3.98 3.67 4.28 4.27 4.43 4.5 °
(0.61 | 3.52 3.54 3.27 3.82 3.79 3.90 4.21
(0.7 1 3.24 3.25 3,01 3.52 3.48 3.54 3.85
(0.86) . 3.48
_ (108 4 2.71 2.73 2.54 3.21
3(1.25) 1 2.57 2.60 2.42 2.81
W (1.45) ] 2.4 2.52 2.3 2.71 259 2.59 2.96° 3
é (1.64) | 2.44 2.47 2.8 2.64 2.51 2.53 2.90
> (1.94) | 2.38 2.42 2.19 2.56 2.43 2.47 2.83
g (2.33) | 2.37 2.42 2.12 2.51 2.38 2.46 2.81
(2.72) | 2.39 2.43 2.06 2.48 2.37 2.48 2.79
(B.11) | 2.42 2.45 2.46 2.37 2.50 2.75
(3.50) 4 2.47 2.48 2.46 2.38 2.53 2.73
(4.09) | 2.50 2.52 2.44 2.38 2.54 2.54
(4.88) | 2.58 2.61 2.45 2.40 2.54 2.52
(5.66) .| 2.72 2.71 [1.67\ 2.46 2.42 2.51 2.40
(6.44) | 2.86 2.77/1.55 .248 2.42 2.45 2.26
5000N 510N  5200N 5300N
STATION LOCATION
T T
INSTRUMENT : SIROTEM MK. IL

50m SQ. SINGLE LOOP

RESISTIVITIES IN OHM - METRES
CONTOUR INTERVAL LOGARITHMIC (1,1:5,2,3,5,7,10,15) x 10"

T STATION AT WHICH DATA WERE INVERTED (see FIG. 28, 29)

Figure 23
DEPARTMENT OF MINES AND EN:=RGY COMPILED : /D
§ﬁ$&l\§ SOUTH A_USTRALIA S.D. %D.O./S '/DAT?E'/
PENONG GROUNDWATER STUDY - PENONG 1:50 000 SHEET o [sca
WINDMILL FLAT- N-S TRAVERSE DATE PLAN NUMBER
April '91
APPARENT RESISTIVITY PSEUDO-SECTION [ cees | S22138
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CONFIGURATION : 50m SQ. SINGLE LOOP
RESISTIVITIES IN OHM - METRES

L STATION AT WHICH DATA WERE INVERTED (see FIG.

28)

(0.20) 1 13.1 13.1 13.8 13.9 13.4 14.5 14.5
(0.24) | 8.69 8.57 8.93 8.98 B.52 9.18 9.15
(0.32) | 6.07 5.95 6.15 6.17 5.75 6.15 6.13
(0.42) | "4.77 467 4.79 4.79 4.40 4.65 4.63
(0.51) | 4.0 4.02 4.10 4.10 3.73 3.91 3.87
(0.61) | 3.66 3.61 3.68 3.68 3.34 3.47 3.41
(0.71) ] 3.37 3.34 3.40 3.41 3.09 3.18 3.1
(0.86) . 3.05 3.03 3.03 3.12/2.82 2.88 2.79
_(1.08) | 2.82 2.80 2.87 2.91 2.64 2.66 2.56
£(1.25) 1l 2.68 2.66 2.72 2.80 2.53 2.53 2.43
w (1.45) 1 2.61 2.58 2.64 2.72 2.47 2.46 2.37
é (1.64) 1 2.57 2.52 2.58 2.67 2.43 2.41 2.33
> (1.94) 1 2.53 2.46 2.51 2.61 2.38 2.34 2.30
g (2.33) | 2.56 2.46 2.47 2.58 2.37 2.32 2.33
2.72) 1 2.62 2.48 2.47 2.58 2.36 2.30 2.38
(3.11) | 2.71 2.53 2.47 2.57 2.37 2.30 2.44
(3.50) 1 2.83 2.59 2.43 2.59 2.39 2.29 2.52
(4.09) . 2.43 2.60 2.41 2.27 2.60
(4.88) 2.55 2.65 2.47 2.24 2.74
(5.66) 2.6) 2.70 2.54 2.22 2.84
(6.44) | 3.46 3N)7 2.63 2.74 2.60 2.18 2.94
5000E 5100 5200F 5300E
STATION LOCATION

T 1

INSTRUMENT : SIROTEM MK. IT

CONTOUR INTERVAL LOGARITHMIC (1,1-5,2,3,5,7,10,15) x 10"

Figure 24
73 e\ COMPILED
=1 DOUTH AUSTRALIA > D ENERGY so. | &4, 80T
PENONG GROUNDWATER STUDY -PENONG 1:50000 SHEET e |soae
WINDMILL FLAT- E-W TRAVERSE Apr[i)IAT'EQ] PUAN NUMBER
CHECKED 822]39

APPARENT RESISTIVITY PSEUDO- SECTION
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Ll
=

—t
—
——
<t
1
B8]
(]

INSTRUMENT
CONFIGURATION :

%
=

0.200 ] 19.0 18.4 2.0 1B.7
(0.24) 7123 11.6 135 11.7_ .4
(0.32) 24 7.72 8.65 7.60 ;
(0.42) | '6.18 5.62 6.11 5.40 g
0.5 J 5 58 4.88 4.30
(0.61) | 4.35 3.96 4.16 3.65
0.7 {1 3.8 3.5 3.70 3.2
(0.86) J 3.41
. (1.08) .

’(1.25) 1 2.89 2.67 2.74 2.38
(1.45) 1 2.80 2.57 2.64 2.3
(1.64) | 2.75 2.51 2.57 2.29
(1.94) | 2.72 2.46 2.51 2.28
(2.33) | 2.78 2.46 2.50 2.36
(2.72) 1 2.87 2.49 2.53 2.46
(3.11) 2.55 2.57 2.59
(3.50) | 3.17
(4.09) | 3.40 3
(4.88) | 3.79
(5.66) | 4.17 3.14
(6.44) | 4.48 3.39 3.26 4.2

5025E 5225E
STATION LOCATION

I

: SIROTEM MK. I

100m $Q. SINGLE LOOP

RESISTIVITIES IN OHM - METRES
CONTOUR INTE-RYAL LOGARITHMIC (1,1-5,2,3,5,7,10,15) x 10"

1 STATION AT WHICH DATA WERE INVERTED (see FIG. 28, 29)

APPARENT RESISTIVITY PSEUDO -SECTION

CHECKED

Figure 25
%{gyg DEPARTMENT OF MINES AND ENERGY CoMPILED 27/
\ %/ SOUTH AUSTRALIA 5.D. % e
PENONG GROUNDWATER STUDY - PENONG 1: 50000 SHEET e [sea
WINDMILL FLAT, EAST LENS AprDi?TIEQ] PLAN NUMRER

S22140
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(0.20 | 17.5 182  18.8 18.2 7.9
(0.24 | _10.6 104 908 847 8:5+—10
0.3 | 7.3 7.23 55544 5.82
(0.42) w5
(0.51 | 4.22 4.25 3.98 3.87 3.42
(0.61) | 3.51 3.53 3.35 3.22.281 3
(0.7 J _3.03 3.05 47 2.85 2.57
(0.86) | 2.5 2.56 2.47 2.42 2.23
(1.0 | 2.9 2.18 2.11 2.084-965 2
12-;(1.25) ] 1.88 1.87 1.80
wy (1.45) ] 1.2 1.79 1.73 1.73 1.70
E (1.64) 1 1.71 1.68 1.62 1.64 1.63
> (1.94) ] 1.60 1.56 1.53 1.55
g(z.aa) 1 15T 1.40 1.4N1.51
(2.720 ] 1.7 1.4 1.35 1.44 1,43 ' °
(3.1 J 1.45 1.38 1.31 1.43 1.49
(3.50) | 1.44 1.36 1.29 1.43 1.43 .5
(4.09) | 1.43 1.33 1.27 1.44 140
(4.88) ly.51.47 1.34 1.28 1,48 1.54
(5.66) | 1% 1.36 1.30 /1.54 1.59
(6.44) | 1.5y 1.39 1.34[ 1.60 1.64
4500N ~  4700N 4900N
STATION LOCATION
I I T

INSTRUMENT
CONFIGURATION :
RESISTIVITIES IN OHM

: SIROTEM MK IT
100m $SQ. SINGLE LOOP

- METRES
CONTOUR INTERVAL LOGARITHMIC (1,1'5,2,3, 5,7, 10,15) x 10"

T STATION AT WHICH DATA WERE INVERTED (see FIG. 28, 29)

Figure 26
8= DEPARTMENT OF MINES AND ENERGY COMPILED v/
\%4 SOUTH AUSTRALIA S.D. égc/;o & 3%{;?/
PENONG GROUNDWATER STUDY - PENONG 1 :50000 SHEET e |sca
AREA 1, LINE 1 DATE PLAN NUMBER
April 91

APPARENT RESISTIVITY PSEUDO-SECTION

CHECKED

S22141
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INSTRUMENT
CONFIGURATION :

] 17.2 16.9 18.1 17.6 12.7 15
] 96T E . 858 10
| 610 6.14 587 6.12 5.84 '
] 415 422 210432 4.0 2
| _3.19 3.5 3.20 3.38 3.19
| 265 2.72 2.67 2.80 2.65
1 2.2 2.37 2.33 2.43 2.31
1 2.05 2.01 2.024757
1 179 1.83 1.79 1.82 1.73
1 1.67 1.72 1.67 1.67 1.60
1 1.61 1.66 1.61 1.58 1.53
1 158 1.63 1.58 1.54
1 154 1.61 1.55
55 1.63 1.57
57 1.67 1.61 1.
59 1.72 1.65 1.
63 1.77 171 1.

.68 1.86 1.768 1.

2

.52
.58
.64
12

4600N 4800N 5000N
STATION LOCATION
I I I

¢ SIROTEM MK. IL

100m SQ. SINGLE LOOP

RESISTIVITIES IN OHM - METRES
CONTOUR INTERVAL LOGARITHMIC (1,1:5,2,3,5,7,10,15) x 10"
I STATION AT WHICH DATA WERE INVERTED (see FIG. 28)

APPARENT RESISTIVITY PSEUDO -SECTION

CHECKED

Figure 27
———#,J=—— DEPARTMENT OF MINES AND ENERGY CWRE T B I3/ )
\ X SOUTH AUSTRALIA ' S.D. C.D.0. DATE'
| PENONG GROUNDWATER STUDY - PENONG 1:50000 SHEET wo . |seas
AREA 2, LINE 1 DATE PLAN NUMBER
April '91

S22142
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$22143

SCALE

COMPILED
D

DRAWN
M. B.
DATE
April '9

S.
CHECKED

S3YL3N NI Hid3Q

S3YL3IN NI HLd3a

DEPARTMENT OF MINES AND ENERGY
SOUTH AUSTRALIA

>

PENONG GROUNDWATER STUDY -

PENONG 1:50000 SHEET

- EARLY TIMES

INVERSIONS

) ——

TEM

__:(’

182G
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CONFIGURATION : 100m SQ. SINGLE LOOP

RESISTIVITIES IN OHM - METRES
CONTOUR INTERVAL LOGARITHMIC (1,15,2,3,5,7,10,15) x 10"

(0.20) ] 19.1 17.2 17.4 17.7 17.0 17.0 17.7 17.0 17.2 17.6 17.3 15
s
0.24) | W—?
(0.32) J 7.44% G2 5.15
(0.42) .
(0.51)
(0.61)
(0.71)
(0.86) . 2.72
. (1.08) 1 2.66 2.47 2.3
\‘-j_giu.zs) J 250 2.32 2.19
" (1.45) | 2.40 2.24 2.1
' (1.64) 1 2.35 2.19 2.0
E (1.94) 1 2.30 2.15 2.
W(2.33) 1 2.31 2.17 2.07
2.72) 1 2.35 2.21 2.12 2.10
(3.11) 1 2.41 2.26 2,19 2.22
(3.50) 1 2.43 2.35 2.28 2.35
(4.09) . 2.58 2.45 2.40 2.52
(4.88) .| 2.78 2.65 2.62 2.78
(5.66) . _2.98 2.86 2.86_3-Q4 2.
(6.44) m .
3 2
4000N  4200N  4400N  4600N 480N 5000N
. STATION LOCATION
«— UPHILL SLOPE fe FfAT »— UPHILL
LIN.EZ
5000 E
INSTRUMENT ¢ SIROTEM MK. IL

T STATION AT WHICH DATA WERE INVERTED (see FIG. 42, 43) ‘% :@f -
Figure 31

———{,)=——— DEPARTMENT OF MINES AND ENERGY cowRED [ 22 /5.
ﬁ&”@ SOUTH AUSTRALIA so | & =Y

PENONG GROUNDWATER STUDY - CUNDILLIPY 1:50000 SHEET Mo lsca
AR EA 1 ? L l N E l DATE PLAN NUMBER
April ‘91
APPARENT RESISTIVITY PSEUDO-SECTION e §22146
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INSTRUMENT
CONFIGURATION :

RESISTIVITIES IN OHM - METRES
CONTOUR INTERVAL LOGARITHMIC (1,1-5,2,3,5,7,10,15) x 10"

T STATION AT WHICH DATA WERE INVERTED (see FIG. 43)

l 1.6 173173 171

| Fero 575 m-7
T 3% 3.2 0

| 75775 3.95 3.2
3

1 3.41 3.9 307 7.5

| 7B 2.65 2.56 2.19
1 2.4 2.50 2.27
2.27 2.27 2.

10

2.36
4 2.63 2.%
4 2.89 2.84

4700E 49006
STATION LOCATION

[
LINE 1
4600 E

: SIROTEM MK. IT

100m $Q. SINGLZ LOOP

Figure 32
¥ DEPARTMENT OF MINES AND ENERGY courieo | 22 Y s
&.@, SOUTH AUSTRALIA S.D. 0.0, DATE
PENONG GROUNDWATER STUDY - CUNDILLIPY 1:50000 SHEET D;IAVBV” SCALE
AREA ], |_|NE 2 DATE PLAN NUMBER
APPARENT RESISTIVITY PSEUDO - SECTION e §22147
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CONFIGURATION : 100m SQ. SINGLE LOOP
RESISTIVITIES IN OHM - METRES

CONTOUR INTERVAL LOGARITHMIC (1,1-5,2,3,5,7,10,15) x 10"

I STATION AT WHICH DATA WERE INVERTED (see FIG. 42,43)

.20 | 7.7 18.1 17.5 17.2 17.6 17.7 17.6 17.7 17.9 17.2
(.24 | T 788 107
0.32) | 56 552 5.66 6.40 6.83 6.67 mm
0.4 | B4 421 4.35 4.8 5.1 495 450 4.31 4TEUI i
0.50 | 3.97 3.52 3.68 4. 4.21 4.08 3.70 3.51 3.94 4.16
(.69 | 3.47 3.10 3.20 3.49 3.65 3.55 3.21 3.03 3.40 3.57
071 | 3.14 28T 78831 3.20 3.20.2700 2.71°8.04 3.19
(0.86) | “2.81 2.52 2.57 2.78 2.92 2.86 2.58 2.40 2.67 2.81
_(1.05) | 257 2.30 2.37 2. 2.66 2.62 2.35 2.18 2.41 2.53
Q28 | 243 2.7 2.1 2.% 2.5 2.50 2.3 2.07 2.27 2.38
L, (1.45) | 2.35 2.08 2.06 2.28 2.45 2.44 2.16 2.01 2.19 2.29
S 1s) | 2.30 m 2.2 2.42 2.41 2.3 19 2.14 2.24
> (1.94) | 2.24 f.95 1.9 2.7 2.39 2.39 2.1\ 1.98 2.10 2.19
@ (2.33) | 2.24[1.9 190 2.7 2.42 2.43 2.15 211 2.20
272 | 2.26]1.92 1.91| 2.19 2.48 2.49 2.21 2.03 2.14 2.22
G.1) | 2.2071.03 1.93\2.22 2.55 2.56 2.28 2.00 2.19 2.2
(3.500 | 2.34[1.95 1.95)2.28 2.64 2.65 2.37 2.15 2.25 2.32
(4.08) | 2.40@! 2.35 2.74 2.75 2.49 2.24 2.32 2.38
(4.88) | 2.53 2.08 2.12 2.48 2.92 2.94 2.68 2.38 2.45 2.49
(5.66) | 2.67 2.18 2.23 2.61 2,59 2.60
.44 | 282 229 2.3 275/3.25 3.29 Y 2.67 272 2.7
4100E 4300 4500 4700 4900
STATION LOCATION
I T I
INSTRUMENT : SIROTEM MK. IT

Frigure 33
DEPARTMENT OF MINES AND ENERGY COMPILED SO
g\%‘% SOUTH AUSTRALIA S.D. ?coog/og/tz
PENONG GROUNDWATER STUDY - CUNDILLIPY 1:50000 SHEET e |sca
AREA 2' L'N E ] DATE PLAN NUMBER
- April ‘91
APPARENT RESISTIVITY PSEUDO-SECTION ks | § 22148
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(0.20) 16.8 17.0 17.3 17.8 18.0 17.7 19.2 18.3 16.5 16.2 16.4 15
(0.24) | -e-88.41.1 11.4 11.8 11.9 11.8 12.7 11.8 1W‘°
(0.3) | -6-82.7.63 7.79 8.10 3.11 8.11 8.70 7.95 7.63
(0.42) 5.11 5.66 5.74 5.95 5.95 6.00 6.43 5.83 5.69 5.24 5.08
(0.54) 4.17 4.60 4.64 4.79 3.60 TB45.20450 7,65 4.30 4.16
(0.64) 3.56 3.92 3.95 4.06 4.07 4.11 4.41 3.97 3.98 3.70 3.57
(0.71) 3.13 3.45 3.46 3.56 3.57 3.61 3.87 3.48 3.52 3.29 3.16
(0.86) 2.66 2. 03 3.02 3.06 3.20 _2.95_3.02-283 2.72 3
(1.0 | 2.26 2.50 2.51 2.57 2.56 2.60 2.80 2.51 2.59 2.44 2.34
L .25 | 2.26 2.5 2.28 2.46 2.21 2.29 2.17 2.08_,,
w (1.48) | 1.80 2.03 2.03 2.06 .69
é (1.64) | 1.66 1.84 1.83 1.87 1.75
-
= :;::; ﬂ a4 15
D (2.33) .
(2.72) | 1.33 1.46 1.41 1.43 1.45 8 1.33 1.35
(3.1 | 1.29 1.41 1.35 1.37 1.33 1.43 1.37 1.42 1.33 1.29
(3.500 | 1.27 1.38 1.31 1.33 1.36 1.39 1.49 1.33 1.38 1.20 1.25
(4.00) | 1.25 1.35 1.27 1.28 1.31 1.36 1.45 1.29 1.33 1.24 1.21
(4.88) | 1.25 1.36 1.26 1.27 1.30 1.35 1.44 1.29 1.31 1.23 1.18
(5.66) | 1.27 1.37 1.27 1.28 1.30 1.36 1.45 1.29 1.31 1.24 1.18
(6.44) ] 1.30 1.33 1.20 1.29 1.32 1.37 1.47 1.31 1.32 1.25 1.19
5000E 5200E 5400F 5600E 5800E  6OOOE
z STATION LOCATION .
r
INSTRUMENT : SIROTEM MK. IL
CONFIGURATION : 100m SQ. SINGLE LOOP
RESISTIVITIES IN OHM - METRES
CONTOUR INTERVAL LOGARITHMIC (1,1-5,2,3,5,7,10,15) x 107
I STATION AT WHICH DATA WERE INVERTED (see FiG. 42,43)
Figure 34
=) AN SN NS AN ENERGY TR T R/

PENONG GROUNDWATER STUDY - CUNDILLIPY 1:50000 SHEET

APPARENT RESISTIVITY PSEUDO - SECTION

DRAWN
M.B.

SCALE

AREA 3, LINE 1 DATE

April 'o1

PLAN NUMBER

CHECKED

S22149
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(0.200 .| _17.4 17.8 17.3 17.3 17.6 17.4 17.3 17.8 17.9 17.3
(0.24) .| T7.50 7.23 666588127 717 7.01 W];
(0.32) . 5.20 A88—STAB 4 fmmmm\s;\?
0.42 | 3.95 3.79 3.4 3.59 3.5 3.70 3.67 3.62 3.77 4W5
(0.51 | 3.30 3.15 3.11 4.03
(0.61) . "2.87 2.73 2.50 2.58 3.46
(0.71 ] 2.56 2.45 2.25 2.33 2.31 2.33 2.38 2.33 2.42\3,07
0.08) | 222 213 450.2.05 2.03 2.08 2.09 2,05 2.12 2.66 3
—(1.08) | T1.94 1.67 1.75 1.82 1.80 1.
gn.zs) 4 1.75 1.70 1.59 1.66 1.65 1.
W (145 4 162 1.7 54 1.53 1,
 (1.64) 40 1.46 1.43 \iS 1.81
> (194 31 1.35 1.34
o (2.33) | 1.34 1.28 1.24 1.27 1.26 1.29 1.32 1.27 1
(.72) | 1.29 1.24 1.19 1.22 1.20 1.23 1.25 1.21 1 15
(B.11) 4 1.26 1.21 1.17 1.18 1.17 1.1 1.20 1.17 1.18 1.37
(3.50 | 1.25 1.19 1.15 1.17 1.15 1.16 1.17 1.14 1.15 1.3
(4.00) | 1.24 117 114 115 112 112 113 111 112 1.27
(4.88) | 1.25 1.18 1.15 1.15 1.12 1.11 1.12 1.10 1.11 1.24
(5.66) | 1.28 1.20 1.17 1.17 1.13 1.12 1.12 1.10 1.12 1.24
(6.44) 1 1.30 1.23 1.1 1.19 1.15 1.12 1.13 1.10 1.12 1.24
400N~ 4300N _ 4500N 470N 490N
STATION LOCATION
I I I
INSTRUMENT : SIROTEM MK. IT
CONFIGURATION : 100m SQ. SINGLE LOOP
RESISTIVITIES IN OHM - METRES
CONTOUR INTERVAL LOGARITHMIC (1,15,2,3,5,7,10,15) x 10"
T STATION AT WHICH DATA WERE INVERTED (see FIG. 42,43)
Figure 35
W= i e[ [ 2 R
PENONG GROUNDWATER STUDY - CUNDILLIPY 1:50000 SHEET wa sca
AREA 4, LINE 1 o FUAN NUWIBER
APPARENT RESISTIVITY PSEUDO - SECTION e S22150
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30

(0.20) | 26.4 2Wa 28.3 26.5
(0.24) | TTBTH—49.1 206 19597185 W5 20
(03) | 1.7 13.3 B3 2.6 B3 26 B0 °
(0.42) | “T34 G.47 9.23 6.84 0.62 9.30 9.74~ 10
(0.51) | 7.51 7.44 7.26 7.08 7.67 7.56 7.99
(0.61 1 76.33 6.18 6.14 6.11 6.45 6.47 6.87 ’
(0.71) | 5.48 5.33 5.44 5.49 5.63 5.71 6.09
(0.86) | 4.61 4.49 4.78 4.G0 4.79 4.90 5.5 °
_(1.05) ] 3.8 3.85 4.33 4.45 4.14 4.20 4.55
3(1.25) 1 3.41 3.46 4.09 4.25 3.73 3.72 4.05
w (1.48) 15310 3.22 3.97 4.11 3.48 3.36 3.68
é (1.64) 3.51 4.02 3.30 3.09 3.39
E (1.94) 3.84 3.92
W (2.33) . 3.86 3.87
(2.72) 3.31 3.88
(3.1} 3.5 3.89
(3.50) . 3.98 3.91
(4.09) 4.00 3.91
(4.88) 4.06 3.96
(5.66) | . 4.09 3.99
(6.44) 4.11 4,01
5000E 5200 5400E 5600E
STATION LOCATION
T z
INSTRUMENT : SIROTEM MK. IC

CONFIGURATION : 100m SQ. SINGLE LOOP

RESISTIVITIES IN OHM - METRES

CONTOUR INTERVAL LOGARITHMIC (1,1:5,2,3,5,7,10,15) x 10"

I STATION AT WHICH DATA WERE INVERTED (see FIG. 42, 43)

APPARENT RESISTIVITY PSEUDO -SECTION

CHECKED

Figure 36
DEPARTMENT OF MINES AND ENERGY ComPILED 2
g&g SOUTH AUSTRALIA 5.0, %.o.om .
PENONG GROUNDWATER STUDY - CUNDILLIPY 1:50000 SHEET e |soa
AREA 5, LINE 1 DATE PLAN NUMBER
April '9l

S22151




0.200 1 47.8 18.6 18.0 18.5 5
(0.24) | —6-83 7.35 7.03 7.29 — 10
—6-8 7.9 /.03 7.9 7
{0.32) | 7237323315 3.26—~5
0.42) 1 3.3572.62 2.59 2.58 3
0.51 1 72.76 2.28 2.26 2.20
(0.61) | 2.38 2.08 2
0.71 1.87 1.85 1.81
(0.86) . ~1.90 1.65 1.64 1.65
. (1.08) 1 1.
Luas | 1
o (1.48) 1 1. A5
=
=164 ] 1.
> (1.94) 1 1.
E 1'5
B 2.33) 4 1.6t 1
(2.72) 1 1.67 1
3.1 1 1.4 1
(3.500 1 1.
4.09) [ 1.92\1
2
4.88) 1 2%\
(5.66) 4 2.2 1.97 )
(6.44) 1 2.39 1.53 1.57 ¥
4700N 4900N
STATION LOCATION
. I
LINE 2
5000 E
INSTRUMENT : SIROTEM NK. I

CONFIGURATION :

100m SQ. SINGLE LOOP

RESISTIVITIES IN OHM - METRES
CONTOUR INTERVAL LOGARITHMIC (1,1:5,2,3,5,7,10,15) x 10"
I STATION AT WHICH DATA WERE INVERTED (see FIG. 43)

5287

Figure 37
(W= DEPARTMENT OF MINES AND ENERGY covEE T 2 3y
ﬂ% SOUTH AUSTRALIA S.D. b0 D{j/
PENONG GROUNDWATER STUDY-CUNDILLIPY 1:50000 SHEET e |soa
AREA 6, LINE 1 DATE PLAN NUMBER
April '91

APPARENT RESISTIVITY PSEUDO -SECTION

CHECKED

S$22152
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(0.200 | 18.8 18.1 18.7 18.6 19.1 1B.6
(0.24) | 782 7.7 7.38 7.35 7.5 /.‘351,0
0.32) | H26 4.4 4.20 4.40 4.00 3.02 5
(0.42) | 3.36 3.45 3.27 3.43 3.16-777
(0.51) | —Z®5 W 2.75 2.89 2.69 2.41
(0.61 . 2.52 2.54 2.41 2.53 2.37 2.6
(0.71) 2.27
(0.86) .
. (1.08)
£(1.25) i
w (1.45)
=
= (1.64) | 1.40 1.39 1.31 1.37 1.34 1.27
2 (1.94) 1 1.30 1.28 1.22 1.29 1.27 1.21
g’ (2.33) 1] 1.23 1.21 1.15 1.23 1.23 1.19
(2.72) 1 1.18 1.7 1.11 1.20 1.22 1.19
(3.1 J 1.15 1.4 1.09 1.18 1.22 1.21
(3.500 J 1.13 1.12 1.08 1.19 1.23 1.23
(4.09) 1 1.11 1.10 1.07 1.20 1.25 1.28
(4.88) 1 1.11 1.10 1.08 1.23 1.30 1.38
(5.66) 1 1.13 1.11 1.11 1.27 1.35 1.497 1S
(6.44) | 1.15 1.13 1.14 1.32 1.4%
4500E 4700 4900E
STATION LOCATION
.
- * 4300 N
INSTRUMENT : SIROTEM MK. IC

CONFIGURATION : 100m SQ. SINGLE LOOP
RESISTIVITIES IN OHM - METRES

CONTOUR INTERVAL LOGARITHMIC (1,1-5,2,3, 5,7, 10,15) x 10"
I STATION AT WHICH DATA WERE INVERTED (see FIG, 42, 43)

Figure 38
= W= DEPARTMENT OF MINES AND ENERGY COMPILED 272
“%E SOUTH AUSTRALIA S.D. %c.o 0. DAZ/
PENONG GROUNDWATER STUDY - CUNDILLIPY 1:50000 SHEET D,\:“;V” SCALE
AREA 6, L'NE 2 A D~/|”'E9-‘ PLAN NUMBER
r
APPARENT RESISTIVITY PSEUDO -SECTION e S22153
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(0.200 ] 8.5 18.2 18.2 17.8 18.6 18.5 18.2 18.4 1B.0 18.6
(0.24) | ~10.4 10.1_9- : . A 10,18 2 129 1
0.32) | 7.23 - : X ; ) . .64 8.98 ,
(0.42) | 5.27 _4.83—484—465 752 4.70 4.73 189 6.46 6.50
(0.51) | 4.21 3.91 3.83 3.68 3.57 3.76 3.74 3.99N§29 5.22
(0.61 | 3.56 3.30 3.22 3.10 3.03 3.17 3.17 3.47 4.60 4.4 °
0.7 1 3. 4.16 4.05
(0.8) {372.69 3.73 3.68
_(1.08) . 3.46 3.48
L .2 | 3.33 3.4
w (1.45) 3.28 3.48
=
—(1.64) 3.28 3.57
E (1.94) . 3.31 3.72
Ll (2.33) 3.46 4.05
2.72) 3.68 4.44
(3.11) S
(3.50)
(4.09)
(4.88) 6.71 7
(5.66) . 3.97
(6.44) 3.66 4.40 4.92 4.9975.44 6.18
3
4100N 4300N  4500N  4700N 4G00N
STATION LOCATION
T
INSTRUMENT . SIROTEM MK. IT
CONFIGURATION : 100m SQ. SINGLE LOOP
RESISTIVITIES IN OHM - METRES
CONTOUR INTERVAL LOGARITHMIC (1,15,2,3,5,7,10,15) x 10"
I STATION AT WHICH DATA WERE INVERTED (see FIG. 42, 43)
) Figure 39
———— . $§——— DEPARTMENT OF MINES AND ENERGY COMPILED [ o /v //
j‘% SOUTH AUSTRALIA S.D. C.D.0. ‘DAz/
PENONG GROUNDWATER STUDY - CUNDILLIPY 1:50000 SHEET T Lsoae
AREA 7, LINE | DATE PLAN NUMBER
April '91
APPARENT RESISTIVITY PSEUDO - SECTION ] §22154
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(0.200 | 18.4 18.4 17.3 17.7 18.7 18.3 18.8 18.8 17.9 18.0 g
—\
(0.24) | BOT B 2 BH—F-B7—8-02—725 708 7.99 7.57 _{'°
(0.32) | 5.56 6.06 6.9T 5.8/ 5.43 5.57 5.29 5.61 5.54 5.27
5
(0.42) | 4.15 4.DNG.0847C 4.03 4.19 4.05 4.27 4.18 3.99
0.5 | 3.38 3.68 4.12 3.46 3.28 3.43 3.35 3.52 3.44 3.29
0.6 | %a_3.15 3.51 276 2.60 2.94 2.0 I 05 29 204 °
0.7 1 2.55 2.7N3.04 2.57 2.47 2.60 2.56 2.68 2.62 2.52
(0.8) | 2.17 2.37 2.63 2.1€ 2.11 2.22 2.20 2.29 2.24 2.16
__(1.08) ] TTBSQ2.03 2.24-TBE 1.81 1.91 1.09 197 1.93 1.86
LD (1.25) | 1.64 1.80 7.98 1.64 1.60 1.70 1.68 1.75 1.72 1.66
Ly (1.48) ] .50 1.53 1.59 1.57 1.52_ ., o
=
Ho1.64) 4 1. .44 T.48 1.47 1.42
> (1.94) | 1.29 1.26 1.25 1.33 1.32 1.36 1.36 1.32
|
W (2.33) | 1.21 1.32 1.45 1.20 1.18 1.24 1.23 1.28 1.27 1.25
(2.720 | 1.17 1.27 1.39 1.15 1.13 1.20 1.18 1.23 1.23 1.22
(3.1 | 1.15 1.24 1.37 1.13 1.11 1.17 1.16 1.20 1.21 1.20
(3.50 J 1.14 1.23 1.35 1.12 1.10 1.16 1.14 1.18 1.20 1.19
(4.099 1 1.13 1.21 1.34 1.14 1.09 1.15 1.13 1.17 1.19 1.18
(4.88) 4 1.14 1.22 1.35 1.13 1.10 1.16 1.14 1.18 1.21 1.2
(5.66) J 1.17 1.25 1.38 1.15 1.13 1.18 1.17 1.21 1.24 1.24
(6.44) 1 1.20 1.27 1.41 1.18 1.16 1.21 1.20 1.24 1.27 1.27
4100N ~ 4300N 450N 4700N 480N
STATION LOCATION
T T
INSTRUMENT : SIROTEM MK. IL
CONFIGURATION : 100m SQ. SINGLE LGCOP
RESISTIVITIES IN OHM - METRES
CONTOUR INTERVAL LOGARITHMIC (1,1-5,2,3,5,7,10,15) x 10"
T STATION AT WHICH DATA WERE INVERTED (see FIG. 42,43)
Figure 40
B DEPARTMENT OF MINES AND ENERGY COMPILED 22
E{&% SOUTH AUSTRALIA S.D. 5200.0./ /DAZ/
PENONG GROUNDWATER STUDY - CUNDILLIPY 1:50000 SHEET e |sca
AREA 9, LINE 1 DRTE PLAN NUMBER
-ApFi
APPARENT RESISTIVITY PSEUDO -SECTION creckes | §22155
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CONFIGURATION :

RESISTIVITIES IN OHM - METRES n
CONTOUR INTERVAL LOGARITHMIC (1,1-5,2,3,5,7,10,15) x 10

T STATION AT WHICH DATA WERE INVERTED (seeFIG. 42, 43)

(0.20 ] 18.7 19.3 18.7 18.0 18.4 .
(0.24) | ~797 79 775 786 780 10
(0.32) | 5.61 5.68 5.27 5.17 5.21 ’
(0.42) | 4.24 4.31 3.85 3.70 3.70
(0.5 . 3.50 3.56 3.12-2795 29T 3
(0.61 | 3.03 3.02.66 2.49 2.43
(0.71) 1 2.70 2.75 2.34 2.18 2.12 ,
(0.86) | 2.34 2.3 2,
~ (1.08) | 1.72 1.65 1.62
2 (.2
W (1.48)
=
—(1.64)
e
(2. ]
(2.72) .
(3.1
(3.50)
(4.09)
(4.88)
(5.66)
(6.44) | 1.20 1.24 1.29\1.72|2.36
400N 480N 500N
STATION LOCATION
I T
INSTRUMENT : SIROTEM MK. IT

100m SQ. SINGLE LOOP

Figure 41
——— . §F——— DEPARTMENT OF MINES AND ENERGY COVPILED | 22 . o
@% SOUTH AUSTRALIA S.D. & cbo ’DAf /
PENONG GROUNDWATER STUDY- CUNDILLIPY 1:50000 SHEET ;IRAE:V N scate
AR EA ]6, L l N E ] DATE PLAN NUMBER
April '9
APPARENT RESISTIVITY PSEUDO -SECTION CHECKED S22156
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Figure 42

L 2P

PLAN NUMBER

§$22157

C.D.O.

SCALE

H1d3ad

DRAWN
M.B.
DATE

COMPILED
D
CHECKED

April '91
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(0.200 ] _18.6 18.5 18.5 18.7 17.4 18.1
S 15
(0.24) | 10.28-9-853 7.61 7.39 5 10
0.32) | BB5 583 6.10 5.58 5.35 5.9 /
\5
(0.42) | ~4.84 4.865 4.42 4.10 3.97 4.46
(0.5 J 3.77 3.75 3.43 3.19 3.11 3.49
0.69) 3.05 2-8072.62 2.56 2.86 °
(0.7 ] 2.62 2.57 2.37 2.25 2.20 2.44
(0.86) | 2.13 2.11.4797 1.90 1.BR2.05 i
_(1.05) | 1.75 1.75 1.67 1.66 1.65 1.78
L (1.25) | 1.52 1.57 1.52 1.54 1.55 1.64
W (1.48) 151,37 1. .56
=
= (1.64) . 1. .53
> (1.94) ] 1. .50
]
W (2.33) . 1. .52
2.72) 1.56
3.1 1 1.12 1.3 1.39 1.64 1.62
3.500 | 1.14 1.60 1.70 1.68
(4.09) J 1.16 1.68 1.80 1.77
(4.88) | 1.23 1.82 1.95 1.92
(5.66) J 1.30 1.75 1.9572.10 208
6.44) | 1.3 1.88_2/10 2.23 2.20
5000E 5200 5400E
STATION LOCATION
I T
INSTRUMENT : SIROTEM MK. IL
CONFIGURATION : 100m SQ. SINGLE LOOP
RESISTIVITIES IN OHM - METRES
CONTOUR INTERVAL LOGARITHMIC (1,15,2,3,5,7,10,15}) x 10"
I STATION AT WHICH DATA WERE INVERTED (see FIG. 55)
Figure 45
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(0.20) | 18.7 18.6 13.2 18.5 18.2 18.8 19.0 19.3
(0.24 | 15.8 19.419.7 17.6 16.1 17.8 19.9
(0.32) | 15.9 17.0 17.4 15.8 15.4_44-8<45.6 16.3 s
(0.42) ] "13.1 13.3 13.0 11.9 12.0 11.8 11.9 12.2
(.59 | 10.3 10.4 102927050 0.46 9.39 9.56 °
(0.6 | 8.41 8.55 B.44 7.87 7.95 7.89 7.81 7.94
0.7 Ms.m 6.76 6.68 '
(0.86) .| 5.89 6.03 6.21 5.84 5.78 5.67 5.72 5.84
— (1.08) | —4-82.5.09 5.39 5.104 04 5
L (1.25) | 4.43 4.53 102 4.67 4.50 4.28 4.45 4.56
w (1.45) ] 4.11 4.18 4.61 4.40 4.21 3.95 4.15 4.24
é (1.64) | 3.91 3.94 4.42 4.22 4.03 3.72 3.94 4.02
> (1.94 | 3.73 3.71 4.21 4.04 3.85 3.50 3.72 3.78
Q (2.33) | 3.66 3.56 4.08 3.94 3.77 3.37 3.58 3.60
(2.72) | 3.70 3.51 4.03 3.93 3.78 3.33 3.52 3.50
(3.1 | 3.78 3.51 4.01 3.94 3.82 3.36 3.50 3.45
(3.50) | 3.89 3.54 4.01 3.97 3.89 3.41 3.51 3.43
(4.09) | 4.04 3.50 4.01 4.01 3.99 3.49 3.53 3.40
(4.88) | 4.31 3.75 4.09 4.13 4.20 3.69 3.64 3.46
(5.66) | 4.55 3.93 4.18 4.25 4.40 3.90 3.77 3.54
(6.44) | 4.75 4.11 4.28 4.36 4.58 4.11 3.91 3.65
4300€ 4500  4700E 4900E
STATION LOCATION
I T T
INSTRUMENT : SIROTEM MK. IT
CONFIGURATION : 100m SQ. SINGLE LOOP
RESISTIVITIES IN OHM - METRES on

CONTOUR INTERVAL LOGARITHMIC (1,1:5,2,3,5,7,10,15) x
I STATION AT WHICH DATA WERE INVERTED (see FIG. 54,55)

Figure 46
E( , & DEPARTMENT OF MINES AND ENERGY COMPILED - 221321/ @/
@‘&i’, SOUTH AUSTRALIA 5.0, - 3
PENONG GROUNDWATER STUDY - BOOKABIE 1:50000 SHEET | o™ |scas
AREA 2, LINE 1 DATE PLAN NUMBER
April "9
APPARENT RESISTIVITY PSEUDO-SECTION fes | §2216]
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20 20

(0.20 | 21.9 20,8-18.7 18.6 17.9 17.7 1829 22.7 24.6 24.0
(0.24) | 16.3 15, 8 12.0 12.3 12.4 & g 16.2 18.

(0.32)
(0.42)
(0.51)
(0.6)
(0.71)
(0.86)
— (1.08)
L (1.25)
w (1.45)
= (1.64)
> (1.94)
Ll (2.33)
(2.72)
(3.11)
(3.50)
(4.09)
(4.88)
(5.66)
(6.44)

(

M

1.5 12.2 12.4 11.8 147N 15
11.7 10.9 13.2
12.4

12.0

8.55 B8.22
4 9.54 9.22 8.91

12.3
13.0
13.4

52006  5400E  5600F
STATION LOCATION

<« FLAT

UPHILL L4

INSTRUMENT : SIROTEM MK. IL
CONFIGURATION : 100m SQ. SINGLE LOOP
RESISTIVITIES IN OHM - METRES

CONTOUR INTERVAL LOGARITHMIC (1,15, 2,3, 5,7,10,15) x 10"
I STATION AT WHICH DATA WERE INVERTED (see FIG. 54, 55)

Figure 47
—— DEPARTMENT OF MINES AND ENERGY s | 2 3
\ w5 A SOUTH AUSTRALIA S.D. cD.o. DATE
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AR EA 3, L I N E .' DATE PLAN NUMBER
April ‘91
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CHECKED
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20

CONFIGURATION : 100m S$SQ. SINGLE LOOP
RESISTIVITIES IN OHM - METRES
CONTOUR INTERVAL LOGARITHMIC (1,1-5, 2,3, 5,7, 10,15) x 10"

(0.20) | 24.1 26.0 482 18.4 18.5 15
(0.24) 1 18.D\2L Wﬂ‘lo
(0.32) . \ qry. ; ;
(0.42)
(0.51)
(0.64)
0.7
(0.86)
. (1.08)
gu.zs) .
w (1.45) .
=
= (1.64)
> (1.94)
o
ul (2.33)
2.72)
(3.11) 14.3
(3.50) . 14.4 12.0
(4.09) 14.3 12.6
(4.88) . 14.0 13.0 10
(5.66) . 13.6 13.1 11.1
(6.44) | 13.2 12.8 11.2
S5000N = 5200N = 5400N
STATION LOCATION
DOWNHILL ——
LlﬁEl
5800 N
INSTRUMENT : SIROTEM MK. I

Figure 48
DEPARTMENT OF MINES AND ENERGY COMPILED o7
g‘&!\g SOUTH AUSTRALIA s.D. %_0/3@?{
PENONG GROUNDWATER STUDY - BOOKABIE 1:50000 SHEET ‘;:‘Ag.” SCALE
AREA 3, L' N E 2 DAT|E PLAN NUMBER
- April 91
APPARENT RESISTIVITY PSEUDO - SECTION A 22163




(0.20) .i 18.7 18.4 18.3 18.2 18.3 17.9 17.6 18.3 18.3 17.8 18.2 15
(0.24) | 12.1 10.6 S- 94 7.8 7.36 7.6 7.23 7.57 8.26 B.16

- 7,
0.32) ] 8.15 7.32 05 5. - ) 82 5.35 5.74 5.92
5

(0.42) 1 5.87 5.35 5.26-4745 3.94 3.78 4.01 3.75

(0.5 J “7.71 4.34 4.33 3.71 3.5 3.33 3.37 3.26 3.91 3.74 3.9
(0.6 | 4.01 3.73 3.76 3.33 3.33 3.12 3.01_3.03 3.74 3.42 3.49
0.7 1 3.56 3.34 3.39 3.13 3.24 3.
(0.86) - 3.16

. (1.08 J3 2.92 3.18

Ln.2s | .96 3.2

w (1.45) 02 3.9

=

= (1.64) . 3.10 3,%

E (1.94) | 3.19 3.4

W (2.33) 3.38 3,62
(2.72) 3.58 3,61
(3.11 3.78 4.00 4.04 3.38 4.13 4.71 3.85 3.24
(3.50) 3.99 4.18 4.25 3.69 4.35 4.82 4.03 3.46
(4.09) . 4.28 4.41 452 4.12 4.60 4.92 4.24 3.78
(4.88) . 4.73 4.77 4.92 4.75 4.9

(5.66) | 3.5 4.08 4.60.8718 5.1 5.30 5.30 5.24 5.25\d. 5
6.44) | 4.00 4.50 & 16 5.60 5.44 5.65 5.76 5.50 5.41 5.05 5.29
5000N = 5200  5400N  5600N = 5800N = GOOON

. STATION LOCATION

T I
WELL

INSTRUMENT : SIROTEM MK. IL
CONFIGURATION : 100m SQ. SINGLE LoOP

RESISTIVITIES IN OHM - METRES
CONTOUR INTERVAL LOGARITHMIC (1,1-5,2,3, 5, 7, 10,15) x 10"

T STATION AT WHICH DATA WERE INVERTED (see FIG. 54,55)

Figure 49

5287

DEPARTMENT OF MINES AND ENERGY COMPILED A
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(0.20) 15
(0.24) 10
(0.32) 7
(0.42) 4.32 5
(0.51) 3.34 3.83
(0.61) .
(0.71) 2.48 2.76°3
(0.86) 2.18 2.34

. (1.05 -8G, 2.01

. (1.05) (4—99\ )

L (1.25) 1.89 1.82

s (1.45) 1.85 1.70

=

— (1.64) 1.84 1.63

> (1.94) 1.83 1.55

—

Wi (2.33) 1.87 1.52
(2.72) 85 b6 .93 1.5
(3.11) }-‘u 5.93 84 1.54
(3.50) .1 Z.0q15. .47 6.48 1.57
4.009) 1 2.23 6.02 6.08 1.62
4.88) 1 2.4 5.61 5.65 1.72
(5.66) 1 2.7p 4.6% 5.84 6.55 5.29 5.2 1.83
(6.44) | 340 4.42\5.57 6.26 5.07 5. .95

4800F 50008 5200E 54008 56008
STATION LOCATION
xI T I

INSTRUMENT : SIROTEM MK. I

CONFIGURATION : 100m SQ. SINGLE LOOP

RESISTIVITIES IN OHM - METRES

CONTOUR INTERVAL LOGARITHMIC (1,1'5,2,3,5,7,10,15) x 10“

T STATION AT WHICH DATA WERE INVERTED (see FIG. 54,55)

Figure 50
7k & DEPARTMENT OF MINES AND ENERGY COMPILED )
fg%E SOUTH AUSTRALIA S.D. ‘gczoo /3 o

PENONG GROUNDWATER STUDY - BOOKABIE 1:50000 SHEET wo . lseae
AREA 5, LINE l DATEI PLAN NUMBER

April 91
APPARENT RESISTIVITY PSEUDO -SECTION ?HECKED S22165
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0.200 1 18.0 17.8 17.1 18.0 5
’___/’\
(0.24) 1 "10.6 10.5_#&~ 34 10
(0.32) 1 7.4347 3. 7.51
(0.42) 1 5. R1 6.04 6.68 7
(0.51) 5.92 6.39
(0.61) 5.99 6.31
(0.71) 6.15 6.34
(0.86) 1372.79 2.9516.36 6.39
. (1.08) 2.3 16.76 6.62
L (e | 2.%07.05 6.80
W (1.45) -2 2.H|[7.22 6.92
=
= (1.64) . 2.2|7.26 6.95
E (1.04) | 2.2517.15 6.86
Wi (2.33) 2.3716.89 6.68
(2.72) 2.9 6.55 6.41
(3.11) 2.8(6.22 6.12
(3.50) 2.§71 5.92 5.85
(4.09) 5.52
5
(4.88) .13
(5.66) 3.68 4.82 4.79
(6.44) $2| 3.85 4.59 4.56
2" '3

4700N  4900N
STATION LOCATION

INSTRUMENT : SIROTEM MK. IL

CONFIGURATION : 100m SQ. SINGLE LOOP

RESISTIVITIES IN OHM - METRES

CONTOUR INTERVAL LOGARITHMIC (1,1'5,2,3,5,7,10,15) x 10"

Figure 51
=( %) DEPARTMENT OF MINES AND ENERGY COMPILED A7
Q‘&!}E SOUTH AUSTRALIA so | Zeno 30
PENONG GROUNDWATER STUDY - BOOKABIE 1:50000 SHEET | o™ |sca
AREA 5, LINE 2 oo PLAN NUMBER
. pri
APPARENT RESISTIVITY PSEUDO-SECTION creckes | § 22 166
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0.200 1 18.7 19.0 18.9 17.6 18.3 17.7
15
(0.24) | 730 7.53 7.43 7.97 B.55 24— 10
(0.32) | 5.42 5.33 5.29 5.75 6.29 B, 7
(0.42) 1 4.39 4.31 4.06 4.40 4.83 4. S
(0.51) J 3.67 3.57 3.33 3.61 3.96 3.86
(0.64 J 3.13 3. -85_3.08 3.38 3.27
0.7 1 2.73 2.63 2.50 2.70 2. B3
(0.86) [ 2.28 2.0 2.13 2.30 2.51 2.47
— (1.09)
£ 1.2
s (1.45)
=
— (1.64)
Z (1.94)
o
W (2.33)
(2.72)
(3.11)
(3.50)
(4.09)
(4.88)
(5.66)
(6.44)
S000E 52008 = 5400E
STATION LOCATION
T I
INSTRUMENT : SIROTEM MK. IL

CONFIGURATION :
RESISTIVITIES IN

100m SQ. SINGLE LOOP
OHM - METRES

CONTOUR INTERVAL LOGARITHMIC (1,15,2,3,5,7,10,15) x 10"

I STATION AT WH

ICH DATA WERE INVERTED (see FIG. 55)

Figure 52
N DEPARTMENT OF MINES AND ENERGY CoMPLED [ 220 3 kG
&g SOUTH AUSTRALIA S.D. %D.o./ {;{E/
PENONG GROUNDWATER STUDY - BOOKABIE 1:50000 SHEET | ‘yg |scae
AREA 6, LINE 1 DATE PLAN NUMBER
April '91
APPARENT RESISTIVITY PSEUDO -SECTION e S22 167




30
(0.20) 1 1ML 25.9 25.0 20

(0.24) | —40.2\y8.7 16.0 15.7 15
(0.32) | "B\ 10.6 10.5_ 44
(0.42) 8.62 7.65
(0.51)
(0.64)
0.7
(0.86) ]
___{1.08)
L e
L (1.45)
=
= (1.64)
> (1.94)
o
W (2.33) .
(2.72)
(3.11)
(3.50) 1 1.37}1.90 1.72 1.80
(4.09) 1 1.32|1.79 1.58 1.66
(4.88) . 1.31
(5.66) 1 1.31
(6.44) 1.31 }1.61] 1.37 1.43
1 s |
5000€ 5000
STATION LOCATION
I I
INSTRUMENT : SIROTEM MK. IT

CONFIGURATION : 100m SQ. SINGLE LOOP
RESISTIVITIES IN OHM - METRES
CONTOUR INTERVAL LOGARITHMIC (1,1:5,2,3,5,7,10,15) x 10"

I STATION AT WHICH DATA WERE INVERTED (see FIG. 55)

5287

i

APPARENT RESISTIVITY PSEUDO-SECTION

CHECKED

Figure 53
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%g SOUTH AUSTRALIA S.D. %o /3/4{/
PENONG GROUNDWATER STUDY - BOOKABIE 1:50000 SHEET fv‘l‘AVBV” SCALE
AREA 11, LINE 1| BATE PLAN NUMBER
April '91
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Figure 55
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Figure 56

(2 DEPARTMENT OF MINES AND ENERGY COMPILED 7
&S?} SOUTH AUSTRALIA S.D. g DAZ/

PENONG GROUNDWATER STUDY - COORABIE 1:50000 SHEET | ‘5" |scae 1:50000

DATE PLAN NUMBER

TRAVERSE LOCATIONS ppril ‘91
CHECKED S 22 ]7]
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18.1 18.2 17.6 18.5 18.2 18.5 18.2 19.0 18.3

20T 7 T 0 7.25 /.18 1.83 /.16

3.19 3.35 3.38 3.91 3.70 2-
2.33 2.44 2.44 2.60 2.51

0.75 0.77

4200N

I

440N
STATION LOCATION

INSTRUMENT : SIROTEM MK. IL
CONFIGURATION : 100m SQ. SINGLE LOOP
RESISTIVITIES IN OHM - METRES

T STATION AT WHICH DATA WERE INVERTED (see FiIG. 61)

CONTOUR INTERVAL LOGARITHMIC (1,1-5,2,3,5,7,10,15) x 10"

Figure 57
#;J=——— DEPARTMENT OF MINES AND ENERGY TR 1 D 3y
::(\&' &, SOUTH AUSTRALIA 5.D. %M /3
PENONG GROUNDWATER STUDY - COORABIE 1:50000 SHEET | °PA™  |scae
AREA 1, LINE 1 O PLAN NUMBER
APPARENT RESISTIVITY PSEUDO - SECTION e | §22172




5287

(0.20) 4 17.7 17.6 17.3 17.9 17.9
(0.24) | mw
(0.32) . mf
(0.42) ] 3.38 3.17 3.66 4.23 3.3~5
(0.51) . W
(0.61 | 2.34 2.26 2.46 2.79 2.85 °
(0.71) 2.16 2.11 2.23 2.50 2.56
(0.86) | 2.02 2.04 2.26 2.30
__ (.05 |2 2.13 2.16
2(1.25) _ 1.94\2.10 2.11
w (1.45) A0 2.1
?: (1.64) | 2.06 2.08 2.01 2.13 2.13
Z (194 J 2.12 2.4 2.08 2.18 2.17
g (2.33) 1 2.25 2.7 2.22 2.30 2.26
(2.72) [ 2.38 2.40 2.37 2.43 2.37
(3.1 | 2.51 2.53 2.52 2.58 2.48
(3.50) | 2.65 2.67 2.68 2.73 2.61
(4.09) ] 2.81 2.83 2.88 2.92 2.76
(4.88) | M—mﬂm
(5.66) .| 3.29 3.33 3.47 3.53 3.2 °
(6.44) | 3.49 3.56 3.74 3.82 3.50
S5000N  5200N  5400N
STATION LOCATION
I T
INSTRUMENT : SIROTEM MK. IT
CONFIGURATION : 100m SQ. SINGLE LOCP
RESISTIVITIES IN OHM - METRES
CONTOUR INTERVAL LOGARITHMIC (1,1-5,2,3,5,7,10,15} x 10"

T STATION AT WHICH DATA WERE INVERTED {(see FIG. 61)

APPARENT RESISTIVITY PSEUDO-SECTION

CHECKED

Figure 58
—— &) DEPARTMENT OF MINES AND ENERGY COMPILED é 37" %.
\ < / SOUTH AUSTRALIA S.D. CD.0. pafe
PENONG GROUNDWATER STUDY - COORABIE 1:50000 SHEET | "™ |scae
AREA 2, LINE 1 o PLAN NUMBER
pri

$22173
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(0.20) | 28.3 27.9 26.1 26.2 26.7 26.3 26.4 24.542?%20
(0.24) | 7170 16.9 15.7 5.7 6.T 15.4 5.2 15112315
10
0.32) 1 10.7 10,86~ - - 2T B8.44 7.93 7.72
.
(0.42) | 7.34 7.53 6- - - - 5 ; 46
/5
(0.5 | 5.74 5.85 5.46 5.23 5.46 5. 98 4.50 4.43 4.50
(0.61) 4.37 4.33 3.90 3.92 4.02
(0.7 4 4.28 4.21 4.23 4.05 4.00 3.91 3.98 3.57 3.65 3.76
(0.86) J 3.74 3.5 3.78 3.62 3.47 3.49 3.67 3.29 3.41 3.53
. (1.08) 1 3.37 3.15 3.46 3.34 3.10 3.23 3.52 3.17 3.32 3.45
L (1.25) 3.32 3.46
w (1.45) 3.36 3.51
= (1.64) 3.43 3.59
E (1.94) 3.51 3.7
i (2.33) 3.70 3.94
@.72) . 3.92 4.21
(3.11) 4.13 4.47
(3.50) J 3.24 3.15 3.13 3.25 3.20 3.55 4.26 4.23 4.35 4.74
5
(4.08) 1 3.36 3.33 3.21 3.33 3.38 3.76 4.47 4.49 4.63
(4.88) | 3.58 3.63 3.39 3.48 3.66 4.10 06 5.50
(5.66) J 3.79 3.89 3.58 3.64 3.93 4.43 5.47 5.89
(6.44) | 3.96 4.13 3.78 3.83 4.19 4.7% 5.45 5.83 6.21
4100N 4300N 450N 4700N 4G00N
STATION LOCATION
I I I I
INSTRUMENT : SIROTEM MK. ITL
CONFIGURATION : 100m SQ. SINGLE LOOP
RESISTIVITIES IN OHM - METRES
- CONTOUR INTERVAL LOGARITHMIC (1,1:5,2,3,5,7,10,15) x 10"
I STATION AT WHICH DATA WERE INVERTED(see FIG. 61)
Figure 59
7., & DEPARTMENT OF MINES AND ENERGY COMPILED )
‘&’ / SOUTH AUSTRALIA s. D. ?CDO/& <~/m;g -
PENONG GROUNDWATER STUDY ~ COORABIE 1:50000 SHEET ‘:w““;“” SCALE
AREA 3’ LINE ] D:ATE; PLAN NUMBER
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5000 520N  5400N
STATION LOCATION

T

INSTRUMENT : SIROTEM MK. IC

CONFIGURATION : 100m SQ. SINGLE _oo0P

RESISTIVITIES IN OHM - METRES

CONTOUR INTERVAL LOGARITHMIC (1,1-5,2,3,5,7,10,15) x

T STATION AT WHICH DATA WERE INVERTED (see FIG. 61)

30 30
0.20) 1 29.9 33.3\25.4 23.2 ét;
(0.24) | 36.4 38.0 30. N 217620

(0.32) | 38.2 39.8 34.7 30.] 23.8
(0.42) | 35.6 37.9 34.8 30.5 25.1
(0.51 ] 31.7 33.9 31.5 26.8 24.8
(0.61 J 28.1 2879727.8 26.4 23.7
(0.7 | 25.0 26.5 24.8 24.2 22.3
(0.86) wzo

— (1.08) | 17.9 18.9 17.9 18.1 17.7

L1125 | 5.5 16.4 15.5 15.9 15.8 s

" (1.45) J§ 13.6 14.4 13.7 14.1 141

— (1.64) ] 12.1 12.8 12.2 12.6 12.7

Z (8 g 04110 104 106 MO

Ll (2.33) . 8.759.18 8.76 9.08 9.18
(2.720 | 7.52 7.87 7.53 7.80 7.85
(3.11) | 6.56 5B/ 8-5e—68T G5 E 7
(3.50) | 5.82 6.10 5.86 6.07 6.05
(4.09) W
4.88) | 4.18 4.43 4.26 4.42 4.39 >
(5.66) | 3.62 3.87 3.73 3.89 3.85
(6.44) | 3.23 3.47 3.34 3.43 3.47

10"

APPARENT RESISTIVITY PSEUDO -SECTION

CHECKED

Figure 60
g&fé—*— DEPARTMENT OF MINES AND ENERGY COMPILED SO
=\ g SOUTH AUSTRALIA S.D. gf 0o SN
PENONG GROUNDWATER STUDY - COORABIE 1:50000 SHEET | "™ |souc
ARE A 6 ? L l N E l DATE PLAN NUMBER
April '91
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