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D.M. lo. 195/74

TICKERA REGION

GECPHYSICAL INVLSTIGATION OF THE TICKHRA-ALPORD=PORT
BROUGHTCH! AREA in Jallarco and Broughtom 1:63 360 sheet areas

ABCTRACT

Thei@ickeragﬁlfordanzg1Broug§ton area
located in Broughton and ¥ aroo is an area

of relatively sﬁEITEW metamorphic rock, cov-
ered by & thin veneer of Quartcrnary and
Tertiary sediments, which contain clays end
highly saline layers. A systcmatic guantit-
ative interpretation of Schlumberger Vertical
Electrical Soundings was undertaken to delineate
areas of high electrical traonsmissivity and the
depth to the resietive basement as a feasibility
study for future Electronagnetic and Induced
Polarization surveys. A number of areas for
future geophysical surveys have been outlined.
Incoroporated in the report is an appraisal of
previous geophysical data, nanely Induced Pol=-
arization and Vertical Nagnetic Intensity,
performed by Western Mining Corporation Ltd.

in a relinquished portion of Speciel !lining.
Lease No. 87.

1. INTRODUCTION

The Tickera-Alford-Port DBreoughton eres shown in |
draving No. 810552, i3 a region of shallow metamorphic or
granitic basement coversd by a thin veneer of Quaternary
and Tertiary sediments. The main outcrops of metamorphic
basement are restricted to the coastal section, south of
Tickera township, see draving Yo. 73-709.

The nain geophysical problen in this region is
caused by the high salinity horigons wiﬁhin the cover rocks,
which have caused considerable difficulties for the
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'Induce& Yolarization curvoys conducted by Uegtern Hining
Corporation Ltd. and havo caused 'gltin effoct! oxperienced
by Sheard and Taylor (1973) im tho aron couth of the
¥ort Broughton Aoromosmotic Amomaly,

The Sehlumborper, Vortical Dleetrienl Counding ‘
Dopth Frebes (V.2.5.) arranged appreximntely on a 2000

yard grid (14litery) wvero undorbaken to cotoblich the

" folloving se .

" {1) Tho depth and thickness of tho low resictivity
layers. »

- (i1) The dopth %o the %op of the veathered netanoryhic
bagencnt,

(11i) Phe dopth %o the high repistive bacement, which
correlates with oither consolidated motemorphie
baczment or amn intormedicte censgli&atod.horigon;

'(iv) To define tho parcontage of ¢ho aron, vhich is
ot covered by low rasiotividy layers, thoreby
being able 4o ostablish the feosibility of  cons

ducting an airborne elociromasnotic SUrvey.

The Vii.de survey vas carriod out betucon the 16th
To tho 19%h April, 1973 and tho 30%h ipril to the 23rd Hay,
973,

The interpreted regults of the V.3.5. ars conparcd lator
wiﬁh the apporent reeistividy roouvlis intérpratea fzon the |
Induecd Folarization resistivitdos for o 200 £00% dipolodigole
confisuration, recorded by Jootorm Hining Corporation Ltd.
(U.H.6.) in 1964/65. |
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The ¥.M.C. Induced Polarization freqﬁency effects
and vertical magnetic results were appraised to define

posesible likely target areas for mineralizétibn'investigations;

The area under investigation is shown in d?awing ’
ﬂo; 810352 and the locations of the V.E.8. for both the
PTiekera and Port Broughton surveys are shown in drawing No.
73—709 together with the W.M.C. Induced Polarization Coversage.
The verticel magnetic coverage and gygnetlc contours, after .
W.M.C. are shown in drawing No. 74-247.
véé GEQLOGY

interpretation by Crawford (1960) and included some detailed-
geological mapping of Jack (1917). The most recent
com@ilatien of the geology of Broughton is shown in the
ﬂ:250 000 preliminary sheet of WHYALLA.

' W. McCallum (report in yreparation) under the direction
of B.P. Tﬁomson remapped the Broughton and Wallaroo sheet
sreas within the current area of the Exploration Licence
'Area._ The Concurrent subsurface geology after MeCallum is

shown in drawing No. 73=709.
%. PXEVIOUS GEOPHYSICAL SURVEYS
3.1, REGIONAL DATA

A. JAeromagnetic

In 1952, the Bureau of Mineral Resources flew an
aeromagnetic survey of Wallaroo at an elevation of 500 feet
above ground level {a.g.l.) along lines orientated northe
south :and spaced 41 mile apart. This latter survey was flown

as part of the exploration for iron in the northern portion
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of Yorke Peninsula. Later, in 1960, the Bureau of Mineral
Resources, vhilst surveying BURRA and the eastern portion
of UHYALLA, reflew Wallaroo, Wells (1962). This survey
data was obtainocd along lineco orientated east-wost, with a
flight line spacin'g of 1 nile, at an elevation of 500 feet
egel. |

B. Regional Growivy

In 1967, the Exploration Geophysics Secction of the _
Geological Survey of South Australia conducted a regional
gravity survey of BUIRA end the castern portion of WHYALLA,
with a statiqn dencity of approximately 1 station per 16

square niles.

The Bouguer gravity contours in the Tickera area
show a distinctive gravity low, probably explained by the
presence of the Tickera'granite, Jack (1917) intruding the
Cleve Metamorphics (2). |

The station density of this regional data is
unsatisfactory for the exploration and delineation of ged-
physical structures within an area of shallow metamorphic

terrains.

5.2« DETAILED GEOPHYSICAL DATA

A. Vertical legnetics and Induced Polarization

During the period 1963-1965, Vestern Mining Gérporation
Ltd. (U.M.C.) undertook reconnaissance vertical magnetic
and Induced Polarization sﬁrveye of the vhole of Special
lining Lease 87. These reconnaissance surveys consisted of
a number of lines orientated north-south, approximately %
mile apart. Thé geophysical coverage of this geophysical data
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is ahoyn in drawing N&s. 74247 and 73;709. for the
uégnetic and Induced Polarization data respectively.

The vertical magnetic intensity contours after W.M.C. are
shown in drawing No. 74=-247. '

. Details of the geophysical data of this area is
tebulated below for both the Magnetics and Induced

Polarigation.
MAGNETICS  INDUCED POLARIZATION
Number of Ilines 38 16
Station Intervsal 300 feet 200 feet (dipole-dipole)
Total Mileage chered . 221.72 niles 72.23 niles
(384.1 Xm) - (125.13 km)

Approximate Area Covered 78.0 square miles.

A reinterpretation of this data is given later in
this report.

B."Electrical Vertiqal Soundings

In December 1972, the Exploration Gebphysics Section
of the South Austrelian Geologicel Survey undértook a resist-
ivity survey of the Port Broughton Aeromagnetic Anomaly,
Sheerd (1973) unpublished feport. This survey consisted of
1n£erpretation due to:

(a) - The skin effect produced by highly conductive
"~ overburden for a frequency of 3 Hertz; and
(®) the comparatively small current electrode half
gspacings AB/2 distance used. |
The remaining V.E.S. using frequencies of 0.3
and 0.1 Hertz, have been reinterpreted and are incorporated
in this report.
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4. REINTLCRPROTATION OF PREVIGUS GEOPHYSICAL DATA

The reinterpretation of the previous geophysical
data is restricted to the reconnaissance Induced Polarization
and Vertical Magnetic Traverses surveyed by Vestern
Mining Corporgtion Ltd. in the Tickera area, located
immedietely north of Exploration ILicence No. 32 held by
Rorth Broken Hill Pty. Ltd. ‘

4-1.1. Inducgd Polarization Traverse Data [

The I.P. data available from the U.M.C. reconnaissance
traverses is in the form of diagonal plotted pseudo-sections
of the apparent resistivity, metal factors, and uncontoured
frequency effect data, for a dipole~dipole configuration.

The dipole spacing 'a' used was 200 feet, for n=1, and 2 and
5, where 'na' is the smallest distance betueen the transmitting

and receiving‘dipolea.

- Line profiles of apparent resisitivity and percentage
f:equency effeét were replotted‘&ith respectively logarithmie
and linear scales for the vertical axis for the condition
wvhere the number of dipole soparations (n) « 3 for each

traverse.

4 value of n = 3, was chosen to minimige local variations
of the upper cover rocks presenting an apparent depth of
penetration of approximately 400 feet (122 m) for the
pseudoscctions. The apparent resistivity at this depth
shculdAreflect:

(a) the regional scale undulations of thé bedrock
surface probably filled with saline ﬁaterial, and
(b) . lithological changes within the basement.




The frequency results should reflect broad lithological
units and possible local frequency effects worthy of
reinvestigation. s

The interpretation of the profile data of the apparent
repistivity and frequency effoct will be discussed below.

4.1-2 Apparent Resistivity Data

The inspection of the apparent resistivity ldgarithnic-f
linear plots of each traverse showed a considerable amount
of high frequency noise, due to statistically distridbuted
reading errors or surface geological noiso. . The latter is
produced by either'thg positions of the dipole electrodes
with respect to latbéral changes in resistivity of near
surface bedrock, or, rapid changés in depth of overburden,
ae shownAby Van Nostrend et. al., (1966)

This profile data was smoothed and contour intervals
~ of 10, 20, 50, 75 and 100 ohm metres were selected for the
convenience of compiling a contour map of the area, shown

in drawing No. 73=710.

The ‘areas showing resistivities of less than 20 ohnm
metres are considered to be prodably areas of deep overburden
containing saline layers. The arecas with apparent resistivity
of 20 to 50 ohm metres are considered to rcpresent areas
vith either thin saline layers or lov resistive basement.

The areas indicated as sroater than 50 ohm metres probably
correlate with either basement highs or arecas of high

resistive basement.



- 8=

4,1=3% Percentage Frequency Effect Data
The inspection of the percentage freguency effect of

eech traverse showed & consideréble ancunt of statistical
and geological noise. The major frequency effects were
located at the northern ends of the eastern lineé and
occurred probably due to electromagnetic coupling. Other
frequency effects weore also present, and it was considered
necessary to estimate their degrce of significance vith
respect to the surrounding noise level, and to relate these

anomaly values with the magnetic and resistivity data.

Frequeney effeets wero first classified on vhether
~they were statistically significant considering the magnitude
of local statisticsl noise envelopes. This principle has
been applied to outboard radiometrics in Uestern Australia,
Tipper and Gerdes (1971).

Sigpnificant I.P. anomalies shown in drawing No. 73-708
- were classified into four types, baesed on their correlation

~with the magnetics and apparent resistivities, shown below:

INDUCED POLARIZATION ANOMALY TYPE
TYPE COVMIENTS AND CLASSIFICAZION

I.P. cnomaly associated with a magnetic peak.

B I.P. apomaly located on the flank of a magnetic
| anonaly. '
C I.P. anomaly associated vith a low resistivity
anonaly.
D I.P. anonaly possibly associated witgé man-nade

foature.
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The type A, I.P. anomaly associated with a magnetic
- feature has been known t6 correlate with graphite and mage

netite in the area south of this region.

The type B, I.P. anomaly mey correlate to graphite,
but has been known to correlate with amphibolites in this

region.

The type C, I.P. anomaly may be explained by saline
layers but should not be diacounéed as a possible gzone of

mineralization.

The type D, I.P, anomaly has been found in this area
to relate to water mains and pipes, and high tension power
lines, the latter being located Jjust eoﬁth of Alford. It
is interesting to note, that the I.P. effect of the water
pipe along the southern boundary of the survey area is.
intermittent, and similarly those located on the Tickera-
Wallaroo road. The larger frequency effects should be
resuryeyed to verify the existence oand non existence of

I.,P. effects associated with thsse water pipes.

The frequency anomalies of‘impurtance.ara generally

of type B and perhaps of type A.
4,2, VERTICAL MAGNIRIC INTTNSITY TRAVERSE DATA

The profiles of the vertical magnetic intensity traverse
data were plotted on an extended sheet, shown in drawing
No. 74-107, for better resolution. Original data coﬁtoured
at an interval of 250 g#ammas, by V.M.C. is8 shown in drawing
No. 74=-247, and indicates some false trend directions.

An inépection of these profiles showed that it was
very difficult to establish definite trends, as this data
was considerably noisy.
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Whe4method.adqp$ea vas o subdivide the data into '
magnetic sone types shown in drawing No. P4-454, and these
zone types would define the overall grain of the basenent

rocks. '
The Elagnetic Zones and their significance

The magnetic zone boundaries were located at the
position of the outermost inflexion point of a set of
magnetic anomalies with most, but not necessarily all, of the
ancmalies in any zone boing of that type. The zone type
classification and anomaly qharacterisitic are'given in
table 1. - |

TABLE 1
Zone type . igplitude Range Characteristic
1 less than 50 gammas ~ Poor Linearity
2 .50 to 200 gamnas " W
3 200 to 300 gammas om "
4 300 to 500 gammas u .
5 500 to 750 gammas oo
6 - 750 to 1000 gammas . n W
? 1000 to 2000 gammas o "
8 greater tham 2000 gammas " "

_ Bype ﬂ-zcneé‘ape.interpreted as being either non-ferruginous
metasedimentary rocks or néar homcgenous acidic
igneous and/eor éneissic nasses. Included in this
gone type are aroas of possible relatively deep
basins i.e. up to 300 m deep £illed with Teftiary

- and Quaternary  sediments.
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Type 2 - zones are interpreted as being slightly more magnetic

than type 1 zones and correlate with the so called

'‘Tickera granite'.

Type 3 - zones are considersd as being arecas of weakly nag-

netic sedinonts and ‘internediate’ type gneisses
and schists. The zone type 4 is alightly nore
magnetic than type 3 zomes.

Pypes 5 and 6 sones are considered as being arcas of magnetic

nmetasediments, and neta-basie rocks.

Lypes 7 and 8 zones are interpreted to correlate with iron rich -

netasedinents and/or iron rock meta-basics.

The zone types 6 and 7 in the southwestern corner are
'considefed to correlate’with'hornblenée'schists.and hornblende
grephite schist. The =one type 8 located in the porth of the
ares correlates with a magnetite « quartsz rich rock, aééumed

rock source of the Port Broughton Aeromagnetic Anomaly.
5. SURVEY PROCEDURES FOR THE VERTICAL ELECTRICAL SOUNDINGS

The electrical resistivity nethod adopted for this
investigation was the Schlumberger e1ectrode configuration
for‘the vortical clectrical sounding (V.E.8.). This system
consists of four electrode positions placed in a line and
located symmetrically about a centre point. The current,
generated dby the Landrover, and modified by the Geosclence
Induced Polarigation, Lower Power Transmitter, opercting at
3, 0.3, 0.1 Herts, was paseed into the ground by means of the
outer elecfrodes A and B. The 0.3 and 0.1 Hertz were used to
evercome’the 'gkin effect' ceaused by a low resistivity layer.




The resulting voltage was measured by a McPhar P660 Induced

Polarization Receiver between the two inner potential

electrodes M and N.

The field data for the Schlumberger V.E.S. had
the electrodes spacef so that the distance between the two
centre potential electrodes MN/2 is less than 20% the distance
the outer current electrode pair AB/2. For the V.E.S. the
outer current electroéea are progressively moved farther
awey from the centre, whilst the innér potential electrodes
are moved only when the voltage between them becomes small.
‘The electrode half spacings for the potential electrodes MN/2
and current electrodes AB/2 are given in Gerdes et,al.,(1973).

6. REDUCTION AND METHOD OF INTERPRETATION OF THE V.E.S. DATA

The apparent resistivity for each particular electrode
spacing was calculated, based on the formula for the
Schlumberger configuration. shown ir drawing No. 38 9364,

The apparent resistivity in ohm metres was plotted on
bilogerithmic graph paper as a function of half the current
.electrode spacing AB/2 (in'métres). Each curve was then
inéerpreted by a curve matching of the Standard 2 and 3 layer
master curves prepared by Orellana and Mooney (1966), using
the Auxillary Point Method, advocated by Zohdy (1965). The
latter method permits a substantial reduction in the required

number of master curves.

The interpreted model, aésuming horizontal homogenesous
and isotropic leysrs consisting of layer thickness and
resistivities, wére subjected to a computer programme called
AUTORESCUR developed by G. Pilkington (Mathematical Geophysicist)
in Fortran 4. This produced better thickness and resistivity
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values for the particular layers of the specified model.

A better solution was obtained for approximately 60% of

the V.E.S. It was found for the remaining 40% the major
draw back of AUTCREBCUR was that for eteep}y'dgscending
'curVQs interpreted as double descending Q types curves, the
computer results were unablae tb improve the solution. }Ih
this case, the computer solution was‘unsatisfactory,>and the
original model was in most cases a bettg: fit, when the

REBCUR plote were compared with the field curve.

In general, the AUTURESCUR programme is unable to

accommodate resiastivity contrasts greater than 200:1.

The models of the AUTORESCUR results and some original
models were then processed using another computer programme
called RESCUR, also developed by the above, in Fortran 4 "
see Pilkington (1973) for details of programme. The results
from this programme enableﬂ & direct cemparison of the
‘interpreted theoretical model curve to be compared with the

field curve.

7 IFTERPRETATICN OF THE V.EF.S. RESULTS |

| The interpretation of the V V.E.3. assumes that the o
layers can de representeﬁ by a series of homogeneous horlzontal
layers. BSmall dip components up to 15 degrees, can be \
considered to approximate the horizontal layers if the sub-j¥ kS
surface of the dipping.bed is planar, for the case of a s
' schlumberger spread orientated parallel to strike. Theﬂ
apparent resistivity curve for the spread orientated no;mal to i
. the dipping interface wouldvproduge a steeper curve, and be
digcontinuous as the electrodes crossed the surface interactibh;v

see EKunetsz. (1966).




If the interface were buried, the apparent reazetivity
- curve might show a slight irragularity, vhich would be

»considered as a lateral effect.

The intorpreted results for sll the V.E.S. are shown
in drawing No. 74-458, and the pseudo-geological vertical
gections are shown in drawing No. ”4«454. The significance
of the layers in the pseudo-sections is unknown at present,
as no drill hole deta is available in this area for a direct
‘ coﬁparison of these layers with geological units or
resistivity 10355 It may be possible after & number of drill
holes have been drilled and geophysically logged, to revzse
these int@rpretatiens based on the princinle of equivalance
(Kunetz, (4966)). to obtain a better understanding of the

subsurface geelagy.

The interpretation procedures adapteﬂ'for this ares

are as followsie ' ,

1.  Te estimate the depth to fresh (unweathered basemant),
which is represented by the high resistive basement.

2. To estimate the ease which surface cnrrents can flow

| above the infinite basement. %his is represented by N
the Total Ldngituﬂinal Conductance of the layers above
this basement. 4 thin conductor restricts the currenf'
flow, whereas thick conductors gpread the current flow.

3« To catimate the possiblevdepths to the top of the
weathered basement and the variation im thickness ofjthie
horizon, and, to indicate conductive layers within ﬁhie
composite layer. S I

4. To entimate tho conﬁuctance of the near surface saline

it

or cfay layers.
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71 RESISQIYITY BACEMEN?

In terms of resistivity, the infinite resistivity
basement dan be considered as a well cemented formation
with approximately zero porosity and permeabiliti to aqueous
solutions. 'In the preéent, area of investigation, this
may be considered géélégicglly aa.unweathéred *Cleve
¥etamorphics' or possibiy‘ovérlyigg Upper Proteroszoic Rocks,

ife, Shelf Adelaidean.

0f the 105 V.E.8. interpreted from the Port Broughton
and Tickera data, 74% were interpreted as being terminated
a high reéietivity'layer; This layer can be assumed relaﬁi#é
o the previcus layer to have a minimunm resistivity contrast fi:
of 40 times, and havé a thickness at least three times the" |
depth to its top surface i.e. a transmissivity of 120 :::gfa_‘
based on the twq,layer-eurves of Orellina. and Mooney (ﬂ966)uﬁ¥[§_

For the case stated, if the current electrode half distance

AB/2 exceeds the above thickness ratio, then the apparent =

resistivity curve departs from the 45° asymptote, andﬂbecameq£4; 
asymptotic to the true reeiativity of that layer. In this '
survey, it was considered that for practical purposes half s
the current electrode AB/2 distance of the V.E.5. should not -
exceed 500 metres, as depths greater than these would not

?eAeanmic for investigations of basement mineraligation.

“be intarpreted fipa) layer resistivity for the '
remeining 26% (i.e. 27) of the V.L.S. showed resistiviﬁiés |
ranging from 4 to 760 ohm netres |
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The overall mean and standard deviation of these values
were 187 and 184.2 ohm metres respectively. It was
considered that the distribution represents two,populatiohe,
the lower one, assumed to be less than 100 ohm méties,
correlating with weathered basement and the other fresh
basement. The parameters of these two groups are in
Table 2 below.

TABLE 2

RESISTIVITY (IN OHM METRES)

RESISTIVITY KO.OF RANGE KEAN STANDARD RANGE FOR.B@%

BASEMENT IRTERPRETED DEVIATION CONFIDENCE

TYPE VALUES . LIMITS
4 (mean + S.D.)

Weathered : ' :

Bagement 12 4 to 98 52 32 20 to 84
Fresh _

Basement 15 102 to 760 296 184 112 to 480

The purpose of the discussion of Table 2 was %o
estimate a possible range of resistivities for weathered
basement, as there is no drill bhole information available

in this area.
7. 1.2. CONTOURS OF RESISTIVITY BASEMENT

The contours of the depth to the resistive basement
are shown in drawing No. 74-268. This is a composite,
comﬁi&ed from the depth to the irfinite resistive layer
and the depth to the final finite resistive layers. The
latter was assumed to be representative of the basement.
The results show that the top of this horizon is very irreg-
ular, and may reflect either old topographic features or

different rates of erosion, which in turn reflect differences
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_in bascment lithology.

7.2 TOTAL LONGITUDINAL CONDUCTANCE

The longitudinal conductance (S) in metres/ohm metre
of any 1aye§ having a thickness Ei (in metres) and a
reeistigitﬁ Ri (in ohm metres) is defined as the ratio
of the thickness to the resistivity of the ith. layer is

. given by Si = Bi/®i.

Then the total conductance of a series of layers

is given by the sum of thesevratios;

’
TR,
&lgw‘: w0

m
ioeo ST ﬂz Ei/Rio
ie1

In tie case of an infinite resistive final layer
in a series of horizontal layers, the rise of the curve is

asymptotic to a 45 degree line. An estimate of the total

.conduetance af all the layers can be determined by the ratio

of the abacisaa(reading to the ordinate reading at the point
on the line corresponding to the apparent resistivity value
of unity.

The total conductance was estimated by the above
method for the infinite layer case, and the total conductance

for a finite resistivity last layer was determined as the

. sum of conductances using the interpreted results.

‘The contours of the total longitudinal conductance
is shown ip drawing No. 74-248. The areas of low overall
conductance, located south of Tickera township and south-west

of Alford, indicates thin @aline areas of very shallow
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basement. The area in the north, howeﬁer, having total
conductance ranging from 40 to 320 metres per ohm metfe .¥é-,
indicates a region of highiy conductive ﬁaterial, which}wﬁ
probably correletes with an area of salt water incursion.

The remaining area indicates'ifregulafitiés in total con-
ductance~valués, and regional increase towards the northe

west.

The interpreted anpmalous_frequehcy, I.P. effects,
shown in drawing No. 73-708 éuggested for further
investigations occur in the areas of low conductivity,
except for those located to the north and northuest of
Alfor&. The latter is in the area of an older coppexr
prospect, see drawing No. 73-709.

7.3, . WEATHERED RESISTIVITY BASMNENT

The resistivity values estiﬁated above for the 84%
confidence limit, Tabie'2 range from 20 to 84 ohm metres
 for an assuﬁed'normal distribution. These values compare
with'those-inﬁerpréted from known shallow basement areas,
south of Tickera towmship. Thereforé, if the 1ayer‘abo§e 
the resistivity basement falls within the range gre:ter o
than 20 ohm motres, it is mssumed that this layer is'weathered
basement.  However Gémco’drilling.ﬁﬂé,‘neap VES 26 by . .

t

Sibenaler (1974) intersccted guartz, mica and weathered
felspar? at 1.9 m, which indicated that the weathered base-
ment could be ccmpared with resistivity values as low as

15.5 ohm metres.
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It must be noted, that geologically the top of the
weathered basement is very ill defined,as most of the area
is covered by a red ciay or red sapndy clay. Firman (pers.
.oomm,),_considgred that this clay horigon in the‘Bute area,
is purely an in-situ weathering product of the underlyiné
basement, as it contains considerable relic features of the
basement. It is probable that the same situation occurs in
this‘afea. The ¢lay horizon has been sampled geochemically
to define the geochemical basement, by-J. Lynch, Chieff
Geologist of North Broken Hill Pty. Ltd. at Mdonta. This
.geocheﬁical basement occurs within this oxidized and
weathered clay layer. The depth of weathering recorded in
the 4rill holes at Kadina, extends to a depth of a few
hundred metres. Therefore, using the following criteria a
hypothesis for the weathered basement is tentatively defined.
1. The resistive weathered basement, has value greater‘than

| 20 ohm metres and generally occurs above the infinite
basement.
2. In conductive env1ronments, the final upturn or rising
branch of the apparent resistivity curve generally '
| with a slope of less than 45 degrees, was considered as
':a significant resistivity change, to represent the possible
 tYop of weathered basement. The shape of this curve may have

been inteipreted'by either an 'A' or 'K’ type curves.

The contours of the depth o the top of this interpreted
weathered unit is saown in drawing Fo. 74-452, This in turn
corresponds to the depth to the base of the IOW'resietiv1ty

zone,

The area confined by the 30 metres ¢ontour can be

considered as relatively shallow. The isopachs contours of
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the interpreted thickness of this weathered zone are shown
in drawing No. 74-457. The shaded areas in this plan are
areas, in which the thickmess of weathered zone it unknown,
as it was not possible to resolve the weathered ﬁaterial in
‘the V.E.S. The contours of the Tr%?erse Resistance of tﬁe
interpreted weathered layer shown in drawing No. 74-456,
indicate areas of high resistance, i.e. grater than
1 000 ohm metrea, and the areas of low resistances, i.e.
less than 250 ohm metrea. Some of these areas .correlate
with weathered basement clay, in the neighbourhood south
of Alford.

7.4.1. 107 RESIGPIVITY LAYERS

The low.resistivity'layers were considered to be
saline if the resistivities were—legs than 5 ohm metres.
However the Gemeco drilling, Sibenaler (1974) (DM 195/74)
near V.E.S. Nos. 31 and in the neighbourhood of‘Alford,
A.H. 1 pear V.E.S. 663 AH 2 at VES 31; and AH 3, near VES
| 64.showed a thick sequence of red clays and sandy clays,

which correspond to resistivities given below.

GEMCC DRILL DEPTH OF DRILL BOLE RESISTIVITY VALUES OF

HOLE NO. - CLAY (IN OHM METRES)
AR, 1 6.8 m 3.6 to 6.2
AH. 2 9.3m 1.8 t0 9.1

Results of the overburden rocks from an auger hole
near AH1, drilled by North Broken Hill, Lynch (pers. comm.),
shdwed that thé clay extended down to approximaiely 30
metres, and by comparing this with the results of the firsﬁ
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30 m in VES 66, indicates that the clay can have resistivity
of 3.66 ohm. Therefore as the clay hae resistivities between
1.8 to 9.1 ohm metres, it is relatively inmpossible to
distinguish between saline layers and clay in this resiste-

ivity renge.

7+4.2. TOTAL CONDUCTANCE OF THE SALINE LAYLP ABOVE THE
INTIERPRETED ULATHERED BAuELEHT

The sum of the individual conductances of the layers
above the interpreted weathered basgsenent are shovn in
drawing No. 74-45%, These contoura indicate conductive
rocks in the areas, east of Alford near Peela Teela Bore;
in the vicinity of VES BP 13; and in the large region in
the north of the survey area. The contours of the depth
8o the top of interpreted weothered basenment drawving No-.
74-452 shows that these areas already mentioned above, have
-thick aaline deposits.

8. THE FPEASIBILITY OF FUTURE INDUCED FOLARIZATION AND
ELECTROMAGNETIC VETHODS BLING ULED IN THE TICKETA AREA

The major problem with this area is the éelatively
thick cover of saline layers, highly conductive clays and
the relatively deep high resistivity basement as can be
seen in drawing Nos. 74-248 and 74-268. For the investigation
of sulphides within the high resistivity basemnent, equipment
will be required which can be used to separate the. source
eignal from the induced coupling. This can be obtained by
using the new time domain I.P. equipment,‘equivalenp to the .
licPhar [ulti-llode system, which uses a mean stacking process
to obtain a representative phase values in the arcas of high

noise level. A number of phase-shifts can be recorded.
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In the V.E.8. the AB/2'distancé vhere the induective
coupling became.significant was seen by the aepa:ation of
the apparent resistivity curves for frequencies of 3 and
0.3 hz for each probe, and the half current electrode
distance AB/2 (in metres) were recorded and compared with
the interpreted depths results. The areas shown in drawing
No. 74=-455 indicate arcas of strong electromagnétio coupling
before the'ﬁasement is reached. Therefore I.P. is not

recommended to be undertaken in these areas.
B.ﬂg EXPECTED I.P. RESPONGE IN THE PTICEXRA ARILA

The main type 6£Hmineralized zone in this region is a
vilen., Geophysically this can be represented by a thin
vertical sheet &#f infinite vertical and lateral extent,
i.es dyke.

 EXPECTED SURFACE FREUUENCY EPFECT RESPONSE OF A MINERALISED
DYKE. o —
Approzimate frequency effect résponaes to'outcropping
~and buried dykes can be predicted using data produced by
Geoscience Inc, theoretical curﬁes, The measured frequency
effect depends on the féllowing ratios; _ '
(1) Dipole spacing tb dyke width. | 4
(2) Overburden resistivity to basement resistivity.
(3) Overburden resistivity to éyke resistivity.
(4) Dipole spacing to overburden thickness.
and {5) the true frequency.effect of the dyke.
It is thus necessary to specify these parameters in E
any representative nmodel. Using the paraﬁeters applicable
fo the Tickera areaj Table 3 has been constructed ,illustrating
the resulting surface frequency effects with varying
overbﬁrden, thickness and differing overburden resistivities.
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- The results are fepresented in terms of the dipolé spacing
(a) end at n = 4, '

In the model, it is assumed that the resistivity
ratic of the overburden to basement is 1:10, and that the

| dyke has a true frequenc& effect of 2%. The model and its

parameters are shown in drawipg No. S 10933,

The independent parameters (i.e. ﬁ, and n) are assumed
to represent the range of vaIVea, which would give optimnm

frequency effect vaIVes-

The frequency effect is defined as the difference of
resistivity measured at two frequencias, i.e. 3 and 0.3 hz.
In this report the change in frequency response is given
as the dmfference in frequency effect recorded for two
different overburden resistivities with other factors

remaining constant.

Table 3, shewé that'the cbaﬁge in frequency reéesponse
decreases by 2%% as the resistivity of the overburden -
decreases from 10 ohm metre to 5 ohm metre. Further
extrapolation to say, 1 ohm metre overburden material is not
considered to be Jjustified as the frequency effect would be

very small.

‘The former implies, that by using an I.P. dipole
spacing apﬁroxima&ely equai to the interpreted depth to the
resistive basement based on the VES data; it is possible
to resolve a thin vein of width a/3 at a depth equal to the ‘
dipole spacing at R = 4, Thinner bodies will not be resolveé.
For wider models, the I.P. response is larger and more

persistent.
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In the case of finite bodies having a square cross
section 'ag'where '‘a' is the width and depth of body, the
source is resolvable, if thé overburden thickness is less
than, or equal to, ‘'a'. If the overburden thickness is
greater than the width of the body, then source will not

be clearly resolved.

TABLL: 3

Expected frequency effect for different resistivity

surface layers.

EXPECTED FREGUENCY EFFECT

Overburden' Overburden Resistivity 10 ohm metre 5 ohm 3
Thickness '
a/3 . | | - 8% €%
a . ' 3.5 2.6%
2a | 2% 1.5%

8.2. . Electromagnetic Response in the Tickera Area

In considering, the electromagnetic response in
the Tickera area, we can assume that the effective depth
of penetration is twice the skin depth for g particular
fregquency. |

The skin depth (s) equals {:2 R ) #
fu '

where R = resistivity (in ohm netres)
W= 27 f, where £ is the frequency

us=b45x 1077

i.e. the skin depth 8 = 503.8 (g) ¥
. | ”
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The‘presence of both saline and clay layers,

representing conductive overburden have resistivities
ranging between 1.8 to 9.1 ohm metres. The skin depth
for the V.L.P. - IIl frequency of 22.3 KHz ranges botween
4.5 to 10,2 metrés. In areas of lower resistiviﬁies, i.o.
due to salt, having resistivities of léss than 1 ohm nmetre
the effective deptﬁ of penetration is %.27 m. These depths
of bascment for VLF - FM frequencies is unsgatisfactory,

except in areas of resistive overburden.

The tuo other electromagretic systems hold by the
section, are fhe HcPhéQ Dual frequency R.E.Il. system and
the Turam E.H. system which operatec at the following
frequencies 1000 and 5060 hz, and 660 and 220 hz respectively.
The skin depths for these frequenciés for particular
resistivities can be seen on (drawing No. 74-328) the
monograph of skin depth versa frequency. It can be seen
that the skin depth for the above measured frequencies for: .
1 ohm metre material are small compared with the skin depth
ostimate for the low frequencies of 3, G.3. and 0.1 hz used

for the V.E.S5., which are 295 n, 928 n and 1607 n respectively.

If we coneider using the Tursn system, using both
frequencies, the skin depth for 2 ohm netre gaterial is
25 m and 50 m respectively i.e. the original eignal has been
reduced to 1/e¢ of the amplitude i.e. 3056 of the original
anplitude. The depﬁh of penetration for this low resistivity
materials is at the most 60 to 100 m for the two specified
frequoncies. In this case the amplitude is only 10% of the

criginel signal,

It is considercd that the Turan systern shouldbbe used
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in areas, where the total conductance is less than 25
.metres per ochm metre for any success of this EM system
using 22C hz. This area is shown in drawing No. 74-248, ..
If 440 hz is all that can be obtained using 400 cycle

I.P. supply genmerator. The areas to be #nvestigated should
have a total conductance of less than 18 metres per ohm

metre.

9. CCRCIUSIONS

The qualitative interpretation of the vertical magnetic
intensity profiles has outlined possible areas of granite
or acidic gneiss, othcr then the so-called Tickera Granite,
It is interesting to note that an old copper prospect
is reputed to be situated near Tickera township. NN
b

L |

The re-appraisal of the original induced polarization
data has revealed a numbér of additional frequency effects,
which have been classified into a pumber of types, based on
the correlation with apparent resistivity and magnetic
data. A number of possibly significant I.P. anomalies for
further verification with the new time domain equipment have

been outllned, as shown in drawing FNo. 73708,

The results of the feasibility study of fubure
Induced Polarigzation apd electromagnetic surveys being unéer-
taken in this area, show that both methods are appropriate,
but will have to be undertaken with considerable caution, and
in the case of electromagnetic surveys, using a low frequency
of the order of 440 hg or less. The areas for these future

surveys and areas of relatively shallow depth i.e. 60 metres
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are outlined in drawing No. 74-455 together with the

priority areas.
10. RECOIMENDATIONS

Most of the future geophysical snd geochemicel surveys
will have to be undertaken between the time, when the |
cereal crops arc harvested and sown i.e. from January to
May as most cf the area is under cultivation. It is
reeommeﬁded that a number of augpr-holes using thé NMayhew
drill, be undérﬁaken to obtain geochemical picture of the
in-situ clays and semples of bedrock. These drill holes
should be geophysically logged to obtain a better under- |
standing of the interpreted resistivity layers. @his<. ~.wg
l&ﬁdgh&micaxgﬂatazshduléiprpvideaa@@it&gpal tapgetagres. for
Pseophynical - ifivedliganim, |
- A number of areas_wharé’both Turam,amd Input E.H. System,
 apd Induced Eelarization ﬁethods can be used, have been
recommended for the future geegﬁsical‘invesﬁigaticns and are
outlined in Drewing Fo. uenss.

PRIORITY AREA 4 - This area is relatively.shailow and the

a number of probable I.P. anomalies are
present. In addition some unrecorded éopper
and gold prospects are said by the locals

to exist in the Tickera township ares.

PRICRITY AREA 2 - The interpreted aresa of possible granitic

gneiss, based on the magnetic results and
the location of some I.P. effects near the
location of am 0ld Copper prospect, make

this area worthy of further. investigation.



ERIOAIRY ArGA S - Thic arca contains o masn2tic zone type

i, Vnich ioc comprarablse with tho sone
type 1 loeatod south and coutheast of
Alferd, vhore promising cocondary minsrale

izetion hap bsen found by o company,

Zhago throe avcaes recoznindod basced on arens for baot
geophysical resrlds and neced not reproccomt the hoest avcan for
pineralization. All gone tyre {1 cnd 2 awxcns, should bo invoote
igoted geoéhemically egpocially the areas east of Alford, in

arcas of eonductive ovorburden.

b
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