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DEPART . OP UINES
sotru AUSTRALIA

TICKEiA LGIOItJ

GEOPHYSICAL IV TIGATIOI1 OI THt TIC -A-A ORB-PORT
BROUGHTOET AREA in t7allaroo and Broughton 1:63 360 sheet areas

ABSTRACT

The Tickera-Alford-Port Brohton area
located in Broughton and V/sllaroo is an area
of relativoly sb.cìllow netariiorphic rock, Cov-
ered by à thin veneer of Quartornary and
Tertiary sediments, vhich contain clays and
hiçhly salino layers. A systematic quantit-
ative Interpretation of Schlumberger Vertical
Electrical Soundings war undertaken to delineato
areas of bih electrical tranomissivity and th
depth to the reoietive basement as a feasibility
study for future Electromagnetic and Induced
Polarization surveys. A number of areas for
future geophysical surveys have been outlined.
Incoroporatod in the report Is an appraisal of
previous geophyeioàl data, namely Induced Poi-.
arizaton and Vertical T1anotic Intensity,
performed by Western Iiining Corporation ltd.
in a relinquished portion of special ining.
Lease No. 87.

1. flRODUCT ION

The Tickera-Alford-Port Broughton aree' sbon in

draviing No. 810352, is a region of shallov7 metamorphic or

granitic basement covered by a thin veneer of Quatornary

and Tertiary sediments. The flain outcrops of metamorphic

basenient are restricted to the coastal section, south of
Tickera tovmship, see dr&vin o. 73-709.

The nain geophysical problem in this region is

caused by the high salinity horizons vìithin the cover rocks,

vhich have caused considerable difficulties for the

(4,.

Rept.BkJo. 714./463
G.S. No. 5482

fo. 195/711.



Inducod ?oiari&atio mnvoy conduct?d by tYotorn t1i
Corporation Ltd. and avo cauood 'otin ffoct' ozrioucod
by hord and Taylor (1973) in tho arr couth of trio
'ot ouiton Aoronntic Aao!aly.

Tho oli.mbor'or Vortical letzioal couli
pth I'oboo (V..5.) rnd a;roxiriately ori 2000

rrd id (V2ilitary) tix undortakon to ootabljob. the
foUojirì :

Tho dopth ad thic ooc of tuo lo rooiot±vity
laroo.

oj,tb to ti top 04 th trQathered torhio

Tilo dopth. to tilo hih iztIve baont, ihich
corrolato îith oithor conolidatod !aotciorphio
baiont or au intorodjt conolidßtod hOrIzon.
To cbfiuo tho o tho ao jhìob i
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1973.
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ïth tilo pp2rent reîetivity roolto intorprotod frofl the
cbiood rolarization r itavìtoe for a 200 root ipolodipole

corf!urataon, reorded by otori iiix corporation Ltd.
in 164/65.



The W.LC. Induced Polarizatiob frequency effects
and vertical magnetic results were appraised to define
possible likely target areas for mineralization investigations.

The area under investigation is shown in drawing
No. 810352 and the locations of the VSE.8. for both the
Tickera and Port Bzoughton surveys are shown in drawing No.
73.709) together with the W.LC. induced Polarization Coverage,
The vertical magnetic coverage and setic contours, after.
W.LC. are shown in drawing No. 7247.

GEOLOGY

The geology of Wallaroô was compiled from photo

interpretation by Crawford (1960) and included some detailed
geological mapping of Jack (1917). The most recent
comtlation of the geology of Brohton is shown in the
1:250 000 preliminary sheet of WIflALLA.

W. MoCallum (report in preparation) under the direction
of 3.P. Thomson remapped the Broughton and Wallaroo sheet

areas within the current area of the ploration Licence
Área. The Concurrent subsurface geology after MoCallum is
shown in drawing No 73.709.

3. 1.EVIOUS GE0PIffi3ICL 8URVETS

31. REGIONÁL DATA

A. Aeromagetic

In 1952, the Bureau of Mineral Resourcos flew an
aeroniagnetic survey of Wallároo at ail elèvation of 500 feet
above ground level (a.g.l.) along liDes orienbated north-
south &and spaeed I mile apart. This latter survey was flown
as part of the exploration for iron in the northern portion



Of Yozke Peninsula. Later, in 1960, the Bureau of 2ineral
Resources, iihilat surveying BURRA and the eastern portion
of tIHYALLA, reflew 7allaroo, UeUs (1962). This survey
date. was obtained along linos orientated eact..ost, uith a
flight line spacing of i nile, at en elevation of 500 feet
a.g.l.
B. ional Grq

In 1967, the Exploration Geophysics 8oction of the
Geological ßurvey of South Australia conducted a regional
gravity survey of BURRA and the eastern portion of tThXYALLA,

with a station density of approxinately I etátion per 16
square iailes,

The Bouguer gravity contours in the Tickera area
show a distinctive gravity low, probably explained by the
presence of the Tickers granite, Jack (1917) intruding the
Clavo Metamorphics (?).

The station density of this regional data ïs
unsatisfactory for the exploration and delineation of geo

physical structures within an area of shallow metamorphic
terrains.

32. DETAILED GEOPHYSICAL DATA

A. Vertical LIagnetics and Induced Polarization

During the period 1963-1965, iestern ?1ining Corporation
Ltd. (tJ.M.C) undertook reconnaissance vertical magnetic
and Induced Polarizatión surveys of the whole of Special
LIining Lease 87. These reconnaissance surveys consisted of
a number of lines orientated north-south, approximately
¡nilo apart. Th geophysical coverage f this geophysical data



is shown in drawing Nos. 71-2k7 end 73-709, for the
Magnetic and Induced Polarization data respectively.
The vertical magnetic intensity contours after W.LC. are
shown in drawing No. 7k-27.

Details of the geophysical data of this area is
tabulated below for both the Magnetica and Induced
Polarization.

WAGNETICS INDUCED P0LARIZAION

Number of Lines 38 16

Station Interval 300 feet 200 feet (dipole-dipole)
Total Mileage Covered 221.72 miles 72.23 miles

(3.1 km) (125.13)
Approximate Area Covered 78.0 square miles.

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

B.Eiectrical Vertical Soundings

Tn December 1972 the Exploration Geophysics Section
of the South Australien Geological Survey undextook a resist-
ivity survey of the Port Broughton Aeromagnetic Anomaly,
Sheard (1973) unpublished report. This survey consisted of
2 V.LS. of which 50% are unsatisfactory for depth
interpretation due to:

The akin effect produced by highly conductive

overburden for a frequency of 3 Hertz; and

the comparatively small current electrode half

spacings 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.



4, RE PRLTATIOT 0F PBEVX0U GEOPEYSICLL DATA

mo ronterpretation of the previous eophysical

data is restrictod to the reconnaisaane Induced Polarization

and Vertical Lanetic Traverses surveyed1 by Viestorn

tining Corporgtion Ltd. in the Tiokora area, located

immediately north of 1ploration Licence No. 32 held by

North Broken Bill Pty. Ltd.

4..1.1. Induced Polarization Traverse Data

The I.P. data available from the roconnacsance

traverses is in the form of diagonal plotted pseudo-sect±ona

of the apparent resistivity, metal factors, and uncontoured

frequency effect data, for a dipolo..dipoie configuration.
The dipole spacing 'a' used was 200 feet, for n1, and 2 and

3, vzbere 'na' is the smallest distance between the transmitting

and receiving dipoles.

Line profiles of apparent rosisitivity and percentage

frequency effect were replottod. r4th respectively logarithmic

and linear scales for the vertical axis for the condition

where the number of dipole separations (n) 3 Îor each

traverse.

A value of n 3, was chosen to minimize local variations

of the upper cover rocks presenting an apparent depth of

penetration of approximately 400 feet (122 m) for the

pseudosectiono. The apparent resistivity at this depth

should reflect:

the regional scale undülations of the bedrock

surface probably filled with saline material, and

litbologica],. changos within the basement.



The frequency results should reflect broad lithological
units and possible local frequency effects worthy, of
reinvestjatjon.

Tho interpretation of the profile data of the apparent
resistivity end. frequency effect will be discussed below.

.1-2 pparet Resistivity flata

The inspection of'tho apparent resistivity logarithnio..
linear plots of each traverse showed a considerable emount
of high frequency noise, due to statistically distributed
reading errors or surface geological noise'. The lQtter is
produced. by either the positions of the dipole electrodes
with respect to latäral changes in resistivity of near
surface bedrock, or, rapid changes in depth of overburden,
as shown by Van Noctrend et. al. (1966)

This profile data was smoothed and contour intervals
of lo,. 20, 50, 75 and loo ohm metres wòro selected for the
convenience of compiling a contour map of the area, shown
in drawing No. 73.710.

The "areas showing resictivitioc of less than 20 ohm

metres are considered to be probably areü of deop overburden
containing saline layero. The areas with apparent resistivity
of 20 to 50 ohm metres are ooniidored to represent areas
iith either thin saline layers or low resistive basement,

The areas indicatcd as 'roator than 50 ohm metres probably
correlate with either baseont highs or arQas of high
resistive basement.



4.1-3 Porcentue Preouencv Effect Data

The inspection of the percentage frequency effect of
each traverse showed u considerable eount of statistical.
und geological noise. The ujor frequency effects wore
located at the northern ends of the eaQtern lines end
occurred probably due to electromagnetic coupling. Other

.frequency effects wore &lco present, and t as considered
necossary to ectimte their degröo of significance with
respect to the surrounding noise level, and to relate these
anomaly values with the magnetic and resistivity data.

Frequency effects woro first classified on whether
they wore statistically significant considering the magnitude
of looal statistical noise envelopes. This principie has
been appliod to outboard rudiometrics in 7estern Australia,
Tipper and Gordos (1971).

Significant I.P. anomalies shown in drawing No. 73-708
were classified into four types, baaod on their correlation
with the magnetics and apparent resistivities, shown below

IIDUCED P0LMIZiTION ANO1LY TYPE

TYPE OETf A1TD CLA1IPICATIOI

A I.P. anomaly associated with a magnetic peak.
B LP. anomaly located on the flank of a nagnetic

anomaly.

LP. anomaly associated with a low resistivity
anomaly.

D 1.1'. anomaly possibly associated wita man-made

feature.



The type A, I.P. anomaly associated with a magnetic

feuture has been known tO correlate with graphite and mag

netite in the area south of this region.

The type B, I.?. anomaly may correlate to graphite,

but baa been known to correlate with amphibolites in this

region.

The type C, LP. anomaly may be explained by saline

layers but should not be discounted as a possible zone 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 just south of Alford. It

is interesting to note, that the l.P. effect of the water

pipe along the southern boundary of the survey area i8
intermittent, and similarly those located on the Tickera..

Waliaroo road. The larger frequency effects should be

resurveyed to verity the existence and non existence of
LP. effects associated with these watér pipes. -

The frequency anomalies of importance are generally

of type B and perhaps of type A.

4.2. VERTICAL MAGÑIC Nth3IPY TRÁVERSE D1TA

The profiles of the vertical magnetic intensity traverSe

data were plotted on an extended sheet, shown in drawing

No. 74..1O7, for better resolution. Original data contoured

at an interval of 250 g,L'alnmaa, by W.LC. is shown in drawïns

No. 74'..247, and indicates some false trend directions.

An inspection of these profiles s-howOd that it was
very difficult to establish definite trends, as this data

was considorabl7 noisy.



..lQ
The methot .adpied wa to aubdivde the data into

magnetic zone typen shoin in dravzing £o. 74.Ji54, and those
zone types would define the overall grain of the baaeront
rocks.

The .2anetic Zones and their sicnifjcanco

Tie magnetic zone boundaries were locatOd at the
position of the outermost inflexion point of a set of
magnetic anonales with most, but not nececaarily all, o.f the
aiiomalies in any zone boing of that type. The zone type

classification and .axomaly charactex'isitic are given in
table 1.

Zone tyte

TABLE I

Cbaractex'istic¡mplitudo Range

I less thon 50 gammas Poor Linearity
2 50. to 200 garnao u

3 200 to 300 gammas n t
4 300 to 500 gammas u

500 to 70 gammas

750 to bOO gammas

n I,

n

7 1000 to 2000 gammas p

.8 greater than 2000 gammas n t

Typo i..zones are interpreted as being either non-ferruginous
metaseclimentary rocks or near bomcgenous acidic

igneous and/or gneissio nasses. Included in this
zone type are areas of possib]e relatively deep
oasina. i.e. up to 300 a deep filled with Textary
and. (uatrnary sediments.



!1ype 2 zones are interpreted as being slightly tore magnetic
than type I zones and crrelato iith the so cllod
'Tickera granite'. -

Type 3... zonea are considered as being areas of weakly mag-
netic sediments and 'intermediate' type gneisses
and schiots. The zone type 4 is slightly more
magnetic thon type 3 zones.

Typea 5 and 6 zones are considered as being arcas of magnetic
metasodiments, and iaeta-basic rocks.

Typos 7 and 8 zones are interpreted to correlate ith iron rich
inetasedinonts and/or iron rock neta-besico.

The zone types G and 7 in the southwestern corner are
considered to correlate vjith hornblende schiste. and hornblende
graphite schiet. The zone type 8 located in the north of the
area còrrelates itb a znagnetîte quartz rich rook, assumed
rock source of the Port Broughton Aeromagnetic Anomaly.

5. SURVEY PROCEDURES IOR THE VERTICAL ELECTRICJL SOUNDIWOS

The electrical resistivity method adopted for this
investigation was the Schlumberger electrode configuration
for the vortical olectrical sounding (V..S.).. This system

consists of four electrode positions placed jn a line and
located symmetrically about a centre point. The current,
generated by the Landrover, and modified by the Qoosciene
Induced Polarization, Lower Po'cex' Transmitter, operating at

3, 0.3., 0.1 Kertz, aa passed into the ground by aeene of the
outer electrodos A and B. The 0.3 and 0.1 Hertz nere used to
overcome the 'skin effect' caused by a lo resistivity layer.
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The resulting voltage was measured by a MoPhar P660 Induced

Polarization Receiver between the two inner potential.

electrodes M and N.

The feid data for the $chluaberger V.E.S. bad.
the electrodes spaced so that the distance between the two
centre potenti*l electrodes MN/2 is lees than 20% the distance
the outer current electrode pair AB/2. Por the V.E.S. the
outer current electrodes are progressively moved farther
away from the centre, whilst the inner potential electrodes
are moved only when the voltage between them becomes small.
The electrode bait apacingtoz' the potential electrodes IW/2
and current electrodes AB/2 are given in Gerdes et,al. (1973).

6. REDUCTION MII) METHOD 01? I EEPBETATIÓN OP TEE V.E.8. DATA

The apparent resistivity for each particular electrode
spacing was calculated, based ozi the formula for the
Schlumberger configuration, shown in drawing No. S 936k'

The apparent resistivity in hm metres was potted on
bilogeritbmio graph paper as a function of half the current
electrode spacing MI/2 (in metres). Each curve was then

interpreted by á curve matching of the Standard 2 and 3 layer
master curves prepared by Orellana and Mooney (1966), using
the Auxiliary Point Method, advocated by Zohdy (1965). The

latter method permits a substantial reduction in the required
number of master curves.

The Lnterpreted model., assuming horizontal bomogeneöue

and isotropic layers consisting of layer thickness and.
resistivities, wore subjected to a computer programme celled
AUTORESCUR developed by. G.. Pilkington (Mathematical Geophysicist)

in Fortran k. This produced better thickness and resistivity
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'values for the particular layera 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 ATJTORESCUB was that for steeply descending
curves interpreted as double descending Q types curves, the
computer results were unable to improve the solution. Iñ
this case, the computer solution was unsatisfactory, and the
original model was iñ most cases a better fit, when the
RESCUR plots were compared with the field curve.

In general, the AUTOREZCtJR programme is unable to
accommodate resistivity contrasts greater than 200:1.

The modela of the AU0RE$CUR results and sono original
models were then process using another computer pìogramme
called XIESCUR, also developed by the above, in Fortran 4;
see Pilkington (1973) for details of programme. The resulta
from this programme enabled a direct comparison of the
interpreted: theoretical model curve to be compared with thé
field curve.

7. ITERPRLATI0N OF THE V.È.S. RESULTS

The interpretation of the V.E.S. assumes that the
layers can be represented by a series of bomogeneou horizontal
laycs. Small dip components up to 15 degrees, can lie
considered to approximate the horizontal layera if the sub-'.
surface of the dippingbed is planar, for the case oEa
schlumberger spread orientated parallel to strike. The

apparent resistivity curve for the spread orientated normai to
the dipping interface would produce a steeper CUDVS, and be
diçontjnuous as the electrodes crossed the surface interactión,'
see Eunetz (1966).



if the interface were buried, the o»parcnt reaiativity
curve might show a slight irregularity, thich WQuld be
considered as a lateral effect.

The intrp. retod results for all the V.E.S. ere shown
in drawing Po. 74.48, and the pseudogeologjl vertical
ze4tionsare shown indrawing 1o. ?4'451. The significance
of the layers in the pieudoi..aections io unknown at présent,
as no drill hole dat is avilablo in this area for a direct
Compariaon of those layers vith geological units or
resistivity logs, it mey be possible after a number of drill
bolos have boon drilled and goophyalcafly logcd, to revine
these interpretations based on the principle of euivalence
(Kunotz, (1966)); to obtain a better understandinß of the
subsurface' geology.

The interpretation procedures adopted for this area
are as follows:..
1. Po estimate the depth to frech (unweathered, basement),

which is represented by the high resistive basement,
To estimate the esee which surface currents can flow
above the infinite basement.. This io represented by
the Total Lonitudina1 Conductance of the layers above
this basement. A thin conductor restricts the current
flow, thereas thick conductors spread the current flow.
To. estimate the posable depths to the top of the
weathered basement end the aration in thickness of,, this
horizon, axd, to indicate conduotjve layera vithin this
Composite layer.

To estimate the conductance of the near' surface salne
or 1yero.
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7.1.. EESIiVITy BA11

In terms of resistivity, the infinite resistivity
basement can be considered as a weil cemented. formation
wh approximately zero porosity and permeability to aqueous
solutions. In the present, area of investigation, thi8
may be con5idered geologically as unwethered 'Cleve
Metamorphics' or possibly overlying Upper Proterozoic Rocks,
i.e. Shelf Adelaidean.

Óf the 105 V.E.S. interpreted from the Port Bröughton
and ickera data, 74$ were interpreted as being terminated
a high resistivity layer. This layer can be aaumed relative
to the previous layer to have a minimum resistivity contrast
of 40 timea, and have a thickness at least three times the.
depth to its top surface i.e. a tranamissivity of 120
based on the two layer curves o! Ox'eliina. end Mooney (1966
Por the case stated, if the current electrode half distance
AB/2 exceeds the above thickness ratIo, 'then the apparent
resistivity curve departs from the k5 asymptote, and. becomes
asymptotic to the true resistivIty of that layer. In thu
survey, t was considered that for' practical purpòaes half
the current electrode AB/2 distance of the V.E.S. should not
exceed 500 metres, as depths greater than these would not
be nc mio for investigations of boseent mineralization,

The intrpretea Limai layer resistivity for' thereiajj 26% (i.e. 27) of the showed resistjvjtje
ranging from 4 to 760 ohm metres

.
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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 d.ietribution represents two populations,
the lower one, assumed to be lesa than loo ohm metres,
correlating with weathered basement and the other fresh
basement. The parameters of these two groups are in
Table 2 below.

TABLE 2

RESISTIVITY (IN oIu METIES)

RESISTIVITY NO.OF RANGE MEAN STANDARD RANGE FOR. 84
BAS]ENT INTEEPUETED DEVIATION CONFIDENCE
TYPE VALUES LIMITS

(mean +

Weathered
Basement 12 4 to 98 52 32 20 to 84

Presb
Basement 102 to 760 296 184 112 to 480

The purpose of te discussion of Table 2 was to
estimate a possible range of resistivities for weathered
basement, as there is no drill bole information available
in this area.

7. 1.2. CONTOURS OF RESIGTIVITY DASEMENT

The contours of the depth to the resistive basement
are shown in drawing No. 74-.268. This is a composite,
comped. from the depth to the ixfinite.resistive layer
and the depth to the final firdte 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 topographie features or
different ratos of erosion, which in turn reflect differences
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in basement lithology.

7.2. TOTAL LONGITUDINAL CONDUCTANCE

The longitudinal conductance (s) in metres/ohm metre

of any layer having a thickness Ei (in metres) and a

reaistiity Ri (in ohm metres) is defined as the ratio

of the thickness to the resistivity óf the ith. layer s

given by Si Ei/Ri.

Then the total conductance of a eeriea of layers

is given by the sum of these ratios.

In
i.e. S utE Ei/Ri.,

iiitul

In tete case of an infinite resistive final layer

in a series of horizontal layers, the rise of the curve is

asymptotic to a k5 degree line. An estimate of the total

conductance e.! all the layers can be determined by the ratio

of the abscissa reading to the ordinate reading at the point

on theline corresponding to the apparent resistivity value

of unity.

The total conductance was estimated by the above

method for the infinito 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 in drawing No. 7t4_2Z18. The areas of low overall

conductance, located south of Tickera township and south-west
o! Alford, indicates thin Øa]ine areas of very shallow
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b:cement. The area in the north, however, having total
conductance ranging from 40 to 320 metro s p'er ohm metre

indicates a region of highly conductive material, which
probably correlates with an arca of sält wator incursion.
The remaining area indicates frregu1ritiee in total con-
ductance values,, and regional increase towards th north
west.

The interpreted anomalous frequency, LP. effects,
shown in drawing ITo. 73-708 suggested for further
investigations occur in the areas of low conductivity,
except for those located to the north and northwest of
Alf orat. The latter is in the area of an older copper
prospect, seo drawing No. 73.709.

7.3. WEATHERED. RESISTIV±TY BAiENT

The resistivity values estimated above for the 84%
confidence limit, Table 2 rango from 20 to 84 ohm metres
for an assumed normal distribution. These values compare
with those. interpreted from known shallow basement areas,
south of Tickera township. Therefore, if the layer abOve
the resistivity basement falls within the range gre& ter
than 20. ohm metres, it is assumed that this layer is weathered
baaoment. However Gencodrilling M16, near VES 2 by.

Sibonaler (1974) inters.cted quartz, mica. and weathered
feispar? 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,aa most of the area
is covered by a red clay or red sandy clay. Pirnan (pers.
comm.), considered that this clay horizon in the Bute area,
is purely an in-situ weathering product of the underlying
basement, as it contains considerable relic features of the
basement. It is probable that the sane situation occurs in
this area. The clay horizon has been sampled eochemcally
to define the geochemical basement, by-J. Lynób, Chief
Geologist of North Broken Hill Pty. Ltd. at I1!oonta. This
geochemical basement occurs within this oxidized and
weathered clay layer. The depth of weathering recorded in
the dr11 holes at Radina, extends to a depth of a few
hundred metres. Therefore, using the following criteria a
hypothesis for the weathered basement is tentatively defIned.

The resistive weathered basement, has value greater than
20 ohm metres and genorally occurs above the infinite
basement.

In conductive environments, the final upturn or rising
branch of the apparent resistivity curve generally
with a slope of loss than 5 degrees, was considered as

a significant resistivity change, to represent the possIble

top of weathered basement. The shape of this curve nay have
been intepreted by either an 'A' or 'K' type curves.

The contours of the depth to the top of this interpreted
weathered unit is thown in drawing 1o. 7'4452. This in turn
corresponds to the depth to the base of the low resistivity
zone.

The area confined by the 30 metres contour 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 thickness of weathered zone i unknown,

as it waa not possible to resolve the weathered material in

'the V.E.L3. The contours of the Trrerse Resistance of the

interpreted weathered layer shown in drawing No. 714-.456,

indicate areas of high resistance, i.e. grater than

i 000 ohm metre2, and the areas of low resistances, i.e.

less than 250 ohm metre2. Some of these areas correlate

with weathered basement clay, in the neighbourhood south

of Alford.

7.14 I L0'.7 REBICTIVITY LAYERS

The low, resistivity layers were considered to be

saline if the esistivitiea wore less than 5 ohm metres.

However the Gemoo drilling, Bibenaler (1974) (DM 195/74)
near V.ES. Nos. 31 and in the neighbourhood of Alord,

Â.H. I near V.LS. 66; AH 2 at VES 31; and AH near VES

64 showed a thick sequence of red clays and sandy clays,

which correspond to reeistivities given below,

GEMCO DRILL DKPTE 0F DRXLT4 HOLE RESISTIVIT' VALUES OF

HOLE NO. CLAY (fl OHM ME1RES)

6.8m

9.3m

3.6 to 6.2

1.8 to 9.1

Resulta of. the overburden rocks from an auger hole

near ARI, drilled by North Broken Hill, Lynch (pers. comm.),

showod that the clay extended down to approximately 30

metres, and by comparing this with the results of the first
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30 n in VES 66, indicates that the clay can have resistivity

of 3.66 ohm. Therefpe as the clay has rosiativities between

1.8 to 9.1 ohm metres, it is relatively impossible to

distinguish between saline layera and clay in this resist-

ivity range.

7.4.2. T0TL COIDUCPAJ 0F THE LAYER ABOVE THE
LTEPRETED TJATHERED BAB1IIT

The sum of the individual conductances of the layers

above the interpreted weathered basement are shown in

drawing No. 74-453. Those contours indicate conductive

rocks in the areas, east o Alford near Peela Ueela Bore;
in the vicinity of VS BP 13; and in the large region in

the north of the survey area. The contours of the depth

ho the top of interpreted weQthored basement drawing No.

74.452 shows that these areas already mentioned above, have

thick saline deposits.

8. ThE PEJUIBILIPt or i'UURE .IEDUCED POLâRIZTION AND
LCEOflp.G12TIç 1EThODS BEING UU1D IN ThE TICKrA AREA

The major problem with this area io the relatively
thick cover of saline layers, highly conductivo ciays and

the relatively deep high resistivity basement as can be

seen in drawing Nos. 74-248 and 74-268. For the investigation
of suiphides within tho high resistivity basement, equipment
will be required which can be used to separate the source
signal from the induced coupling. This can be obtained by
using the new tuas domain IP. uipmont, equivalent to the
UcPhar tulti.4ode system, which uses a mean stacking process
to obtain a representative phase values in the areas of high
noise level. A number of phase-shifts can be recorded.
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In the V.E.6. the AB/2 distance where the inductive

coupling becwue.aigniticant was seen by the separation of

the apparent resistivity curves for frequencies of 3 and

0.3 hz for each probe, and the half current electrode

1iCtanoe AB/2 (in metres) were recorded and compared with

the interpreted depths results. The areas shown in drawing

No. 7455 indicte areas of etrong electromagnetic coupling

before the baserient is reached. Therefore LP. 'is not
recommended to be undèrtaken in these areas.

8.1. LXP;cTED I.P IÌESPONI3E IN THE TICKERA AREA

The main typo of mineralized zone in this region is a

vn, Geophysically this can be represented by a thin

vertical sheet thf infinite vertical and lateral extent,

i.e. dyke.

EPEtTED SUDPACE FREQUE11CY LFFECT RESPONSE 01? A UNERALISED

DYKE.

Approimate frequency effect responses to outcropping

and buried dykee can be predicted using data produced by

Geoscience Inc. theoretical curves. The measured frequency

effect depends on the following rtios;

Dipole spacing to dyke width.

Overburden resistivity to basement resistivity.

Overburden resistivity to dyko resistivity.

(Li) Dipole spacing to overburden thickness.

and (5) the true frequency.offect of the dyke.

It is thus necessary to specify these parameters in

any representative model. Using the parameters applicable

to the Tickera area; Table 3 has been construòted illustrating

the resulting surface frequency effects iith varying

overburden, thickness and differing overburden resistivities.



The results áe represented in terms of the dipoÏ spacing

(a) and atn=4.

In the mOdel, it is assumed that the reeistivity
ratio of the overburden to basement is 1:10, and that the
dyke has a true frequency effect of 25%. The model and. its
parameters are shown in drawing No. S 10933.

The independent parameters (i.e. a, and n) are assumed
to represent the range of valves, which would give opti
frequency effect va$es.

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

Table 3, shows that the change in frequency response
decrea.es by 25% a the resistivity of the overburden
decreases from 10 ohm metre to 5 ohm metre. Further
extrapolation to sai, I ohm metro overburden material is not
considered to be justified as the frequency effect wòuid be

very small..

The former implies, that by using an LP. dpole
spacing approximaely equal to the interpreted epth to the
resistive basement based on the VEB data; it is possible
to resolve a thin vein of width a/3 at a depth equal to the
dipole spacing at n a 4,, Thinner bodies will not be resolved.
For wider models, the LP. response is larger and more
persistent.
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In the case of finite bodies having a square cross

section 'a' where 'a' is the width and depth of body, the
source is resolvable, if the 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.

TABLE 3

Expected frequency effect for different resistivity
curface laycr.

EEOTED FREQtJENCY 1FPECT

Overburden Overburden Resistivity 10 ohm metre 5 ohm
Thickness

a/3 8% 6%

a 35% 2.6%
2a 2% 1.5%

8.2. Electromagnetic Response i the Tickera Area

in considering, the electromagnetic response in
the Tiekera area, we can assume that the effective depth
of penetration is twice the skin depth for a particular
frequency.

The skin depth (s) equals f 2 R

lwu
where R = resistivity (in ohm metres)

W 2ríf, where f is the frequency

u4iíx 1O
i.e. the skin depth 503.8 (R'

'V



The presence of both saline and clay layera,
representlng conductive overburon have roaitivitios
ranging between 1.8 to 9.1 ohm metres. The skin depth
for the V.L.F. -EL requency of 22.3 IHz rangos botween
4.5 to 10.2 metros. In areas of lower resietivities, i.e.
due to salt, having resistivities of lees than I ohm metre
the effettive depth of penetration i 3.27 a. These depths
of basetiont for VLF - EM frequencIes is unsatìsfactory,
except in areas of resistive ovorbtirden.

The two other electromagnetic systems hold by the
section, are the 1cPbar Dual frequency R.E.fl. system and
the Turam EJ!I. system which operate at the following
frequencies 1000 and 5000 ha, and 660 and 220 ha 'oapectively.
The skin depths for theee frequencies for particular
rosistjvjtjes can be seen on (drawing No. 74-328) the
monograph of skin depth versa frequency, It can be seen
that the akin depth for the above measured frequencies :

I ohm metre material are small compared with the skin depth
estimate for the low frequencies of 3, 0.3. and 0.1 hi used
for the V.E.., which are 293 n, 928 im and 1607 n respectively.

If we consider using the Turam system, using both
frequencies, the skin depth for 2 ohm metre aterial is
29 n and, 50 im respectively i.e. the original signal baa been
reduced to 1/e of the oimplitude i.e. 30% Of the original
enplitude. The depth of penetration for this lo resistivity
materials is at the moat 60 to 100 im for the two specified
frequencies, In this caco the amplitude Is only 10% of the
original signal.

It is considered that the Puran s7atem shouldbbe used



in areas, where the tota]. coflductanoe is less then 25
metres per ohm metre for any success of this system
using 220 ha. This area is shown in drawing No 74.24.8.
If 440 hz is al]. that can be obtained using 400 cycle
I.P. supply generator. The areas to be investigated should
have a tota].. conductance of loss than 18 metres per ohm
metre.

9. CCNCIUSIo

The qualitative interpretation of the vertical magnetic
itity profiles has out].ned possible areas of granite
or acidic gneiss, other than the so-called Tickera Granite.
It is interesting to note that an old copper prospeät
is reputed to be situated near Tiekera township. --

The re-appraisal f the original induced polarization
data bas revealed a number of additional frequency effects,
which bave been classified into a number of typés, based on
the correlation with apparent resistivity and nagnetic
data. number of possibly significant LP. anomalies for
further verification with the new time doriain equIpment have
been outlined, as shown in drawing No. 73-708.

Plie results of the feasibility study of future
Induced Polarization and electronagnetjc surveys being under-
taken in this area, show that both nethoda are appropriate,
but will have to be undertaken with considerable caution, and
in the ease of electromagnetic surveys, using a low frequency
of the order of 440 ha 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. RLCOr lDATXOIS

Most of the future geophycical and geochonical surveys
will have to be undertoken between the tine, when the

cereal oreos are harvested and aorn i.e. fron January to
.ay as most of the area s under cultivation. It is
reconrended that a number of au holes using the Leyhew
dr'ill be undertaken to obtain geochemical picture of the
in-situ cloye and samples òf bedrock. These drill boles
should be geophysically logged to obtain a better under-
standing of the interpreted resistivity layers.

&heic.a1 dato... oui4pr.ovide c4üjtinal eafor
A number of areas where both Tura,ad Input ESIU. System,

and Induced Polarization methods can be used, have been
recommended fox' the future geop!sical investigations and are
outlined ïn Drawing No. 711...455.

PRIORITY AREA I This crea is relatively shallow and the
a number of probable LP. anomaliGs are
present. In addition some unrecorded copper
and gold prospects are said by the locals
to exist in the Tickera township area.

PRIORITY AREA 2 - The interpreted area of possible granitic
gneiss, based on the nanotic resulta and
the location of some IJ. effects near the
location of an old Copper prospect, make
this area worthy of further. Investigation.
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R.â. GLRD3 ÂCLTT í3ILIIOR onuici 6.4.73 to 19.i.73

und 30.4,73 to 23.5.73v. GE0PThICI 6.4.7 to 19.4.73
and 30.4.73 to 11.5.73

L. 'ES'i TLCJJICL 0P1iICE 6.4.73 to 19.4.73
G. GtiXLITI FIELD ACCITtj 9.4.73 to 19.ii.73
P. T8AIKS FIELD 3IP 30.4.73 to 23.5.73
C. LX)S10 FIELD IT 30.4.73 to 23.5.73

3UflVEY EíUIF-TEIT

Geophsjca1 Dciuipnient

Geoscience Induced Polarjztjon Low Power Thanarnitter
Two 2cPhar P6C0/Indød Polariatjou Receivers
Reels of Vire (i) 4 z 500 metres

(ii) 2 z 5O metres
3t8kea etc.

Vøhicles

Landrover DJ. 168 with power take off (to power 115 volta
400 o/e 800t7 generator )

u DLII. 25 P'at top
Caravuna DLI 39 and 7.3.

MPE]DIX I
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