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GEOPHYSICAL SURVEYS AT KENMORE PARK
AND WILD HORSE PROSPECT

Eateringinna 1:100,000 sheet

ABSTRACT

: Induced Polarisation surveys were
' conducted at Kenmore I, Kenmore IT and .
Wild Horse Prospects. (Eaterlnglnna ‘ S
..1:100,000 sheet). Very low frequency . N
electromagnetic results were also taken
at Kenmore I and II. :

‘At Kenmore I, anomalous frequency ‘
effects were found to coincide with anomal—.
ous geochemical copper values.

At Kenmore II.anomalous frequency effects
.were detected to the north of the nose of
the Jasper capped r1dge

Further south, conductlve zones' coincide

.with the jasper capping and with its prOJected
trend, although the width of these zones is
greater than the mapped width of the jasper.

_ Well defined anomalous frequency effect
values were obtained at Wild Horse prospect,
although displaced about 200 feet from a geo—
chemical copper anomaly S :

Dr1111ng targets are suggested for the
more significant frequency effect p051tlons

INTRODUCTION
Kenmore Park is 51tuated 1n the north west of South Australla

‘just south of the South Australia - Northern Terr1tory border. (see

.- drawing No.73-209). Investlgatlons w1th1n thlS area have been carried out

T since 1967 after chrysoprase was found locally.
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This report concerns surveys carried out at Kemmore I,
Kenmore IT and Wild Horse Prospects. The‘locations of tnese-prospects
are shown on drawing No. 73-209.
The surveys, conducted during Octooer and early-November 1972,
: were.requested by the Metallic Minerals Section |

LE At Kenmore Park, previous Induced Polar15at1on data at Kenmore II

-.1.l

"(Nelson and Taylor 1972) located an area g1v1ng anomalous frequency effects.
The present survey aimed at following the str1ke shoWn by this frequency
_&effect zone in the hope that further anomalous areas be detected

At Kenmore I and Wild Horse prospects, copper anoma11es of up to

250 and 300 ppm respectively were to be 1nvest1gated.:
- GEOLOGY

.a) Reg1ona1 ‘Geology

The area containing the Kenmore and Wild Horse prospects is
predominantly a flat sandy plain approximately 2000 feet above sea 1eve1.
v"Some topographical relief is previded by small'hills and granite inselbergs.

The geology of the Kenmore sheet is described‘by Barnes,5Conor
anvaainf(1971j. A plan is presented:illustrating tne main‘geOLOgical
" ‘features. (drawing No. 73-209).

o Crystalline metamorphic and igneous rocks ‘underlie much of the
region and are often covered by superficial»Quaternary sediments. The
:.netamorphic rocks (gneisses’and_gneissic granites) form a tightly folded
series conformably enclosing lenticular shaped bodres of nickeliferous clays.
"-jThese bodies are often characterised by a jasper capping, which gives rise
* to lou ridges,»usually rising 1ess than Zblfeet‘above’the surrounding plain.
A fuller description of the regional geology is being prepared

by C. Conor et. a1 . : -
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2 b)'LoCal'GéOlOgy : S

Kenmore 11
Kenmore II has been mapped in detéil‘by A.M. Pain and a report
is beiné'prepared. The outcrop geelogyiis shown on drawing No.73-212.

\\
Structurally, Kenmore IT is thought to consist»of a series of acid gneisses

ff'enc1051ng a conformable layer of n1cke11ferous clay, and folded 1nto a

tlght ant1c11ne plunglng at about 50° to the north .The clay is capped by

- a n1ck111ferous Jasper which, be;ng resistant to.weathering,'gives rise to
""" a low ridge. The latter has_beenfprecipftaped in the uppermost part of the

‘«:: clay,‘which is:itself the weathering-prdduct of a basement ‘rock of unknown

(A M. Pa1n and C.H.H.. Conor, pers comm ) -

Geochem1ca1 results, ‘in addltlon to show1ng hlgh n1cke1 values

f"over the jasper capped area, also 1solate anomalous copper values forming

“ " a halo some 400 to 800 feet from the jasper.

- About.2% miles south of the nose of the Kenmore II prospect,

and along the strike of the western limb of the fold structure, lies a

‘zurfurther‘jasper capped body. This area was 6rigina11y called the Eremophila

prospect.  Results obtained over this area are included in'the'Sections

referting to Kenmore II.

‘Kenmore L

A nickeliferous clay, similar:to that -observed at Kenmore II,
appears to follow the keel of a tight, northerly plunging fold.

Induced Polarisation results‘were taken over a lenticular, north-

south strlklng, geochem1ca1 copper anomaly of about 250 ppm. situated north-

north west of the fold apex. (see draw1ng No.73- 211) A report on the geology‘

of thlS area is be1ng prepared by A.M. Pain.

1.W11d Horse ProsPect

The prospect, located in 1972, was found by sampling on the

Eateringinna Regional Geochemical Soil Sample Traverse No.3 (ERGSST No3.)

?
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further localxsed geochemlcal sampling for copper f;und values of up to
350 ppm. The area has been locally mapped on a 1" reps.. 100! scale by
' 'A.M. Pain [draW1ng No. 73-210) who is preparing a report.

Basic granulite and quartzo-feldspathic gneiss occur as strata

'dipping.west.at about 50°. Numerous dolerite dykes occur. Minor amounts

+"of copper carbonate have been found on joint and fracture surfaces in basic

:1granulite outcrops.
. | PREVIOUS GEOPHYSICAL WORK

?ﬁ o Varlous gr1ds have been used for the prev1ous geophy51cal surveys.

U51ng drawing No. 510234 the relative p051t10ns of the grlds can be ascertained.
Part of the Chrysophrase Bore grld is 111ustrated on draw1ng No 73 211 (Kenmore I).
The extension of this grid southwards is shown on draw1ng No S10234. L1ne 99

’ of the Chrysophrase Bore grid is plotted on drawing No. 73-208 (Kemmore II)

; ‘1thus'tying the grids together.

' Kenmore I1
i - Ground magnetic and Induced'PolafiSatidnireadings'were taken over
' ﬁart bf this area in 1969, (McPharlin 1976) when no significant frequency
~ effects wére obServéd. Nelson and Taylor (1972) conducted further magnefié
and Induced Polarisation (I.P.)'surveysjoutside the original grid area and
I:alsQ took;some Ver} Low Frequency electromagnetic (V.L.F. em.).and resistivity
: readings. The I.P data isolated a zéné of anomalous frequency effects striking
épproximately north=south. Nelson and Taylof also showed that the V.L.F. em.

results could be used to outline the nickeliferous clay zone.

o
RN :

Induced Polarisation .results, at Eremophila, were obtained by’
‘ JTaYlor (l971) and showed high frequency effects associated with low resistivity
values. However, when checked using a different receiver (Nelson and Taylor

'1972) the anomalous frequency effects did not reproduce and it was considered

‘that inductive coupling over the conductive zone was responsible for the anomaly.




: ;" Kenmore I
. . Magnetic and Induced Polarisation surveys were conducted over
s ‘ a localised grid covering the known zone containing nicheliferous clays.
(McPharlin and Taylor 1968) " A magnetic anomaly was located and was considered
_ " as being due to a metamorphosed banded iron formation. Since it was possible
«»'_that this band .could be a h1ghly metamorphosed folded 51ll of basic igneous
4Lrocks, 1nduced polarlsation measurements were taken-to test for the occurance
of sulphidevmineralisation at the contactvzones; Some frequency effect
:.:@ﬂAanomalies Wereidetected |
The magnetic results obtained by McPharlln and Taylor were later

recontoured using a closer contour 1nterval and exam1ned by Gerdes (Miller and

w

i ~_v; Gerdes 1970).

2 "’;f; o “‘Further ground magnetic, total'intensity, results.taken on the
Chrysophrase Bore grid (Gerdes 1971) were aimed at locatlng areas of ultra-
ba51c material and to establish the structural relationships of the ba51c
material.. ': y

THE FIELD METHODS AND RESULTS

a) Instrument data and Techniques
| , Induced polarisation measurements, using frequencies of 3 and 0.3 Ha,

{were tahen using a McPhar P660 receiver and, initially, an Austral Induced
Polarisation Transmitter. This latter instrument became unservicable during
the survey and a low power Geoacience transmitter was then used. Readings
were taken using the dipole-dipole electrode configuration with. the dipole
= spacing at 50 or 100 feet, dependlng on the penetration and - deta11 requlred

‘ @ w4

V L.F. e.m. ‘results were taken with a Geonics EM16 instrument,

S which used a prlmary 51gnal of 15.5 K.Hz. produced at North West Cape Australia.
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b) Application of Techniques '

Kenmore 11
Geochemical results show a copper anomaly forming a halo 400 to 800
feet from the jasper capping near its nose, the stronger part of the anomaly

running down the Western limb of the fold. It was thus considered that this

" limb would provide the better chance of locating mineralisation.

~ “I.P. results over most of the area covered‘by_the7geochemica1 anomaly
had previousiy been obtained (Nelson and Taylor 1972) and'lines were positioned
to cover.the'area south;of this zone.

Since no geochemical anomaly was detected in the area to be surveyed

T(much of which, because of sand coverage, was not suitable for geochemicai

" sampling) the mineralisation, if it existed, was presumed to lie about 600 feet.
' from the jasper. It was hoped=that the lowfresistivity material under the jasper
: Capping would provide_a‘guide for positioning the I.P. traverses in areas covered

" by sand. -

Initially a line previous1y surveyed by ‘Nelson and Taylor was reoccupied )

- u51ng ‘a smaIler dipole spac1ng ‘Good correlation of the results was obtained -

' and two- further 11nes were surveyed both of which detected the low re51st1v1ty

»'zone assoc1ated w1th the nickeliferous clay However a th1rd line (11ne 5600N)

did not detect a clear boundary which could be 1dent1f1ed with the clay and the

11ne was resurveyed ‘'using a larger dipole spacing, thus prov1d1ng greater coverage

and penetration Slmilar oonc1u51ons were reached

One further 11ne was surveyed u51ng a 50 foot dlpole spac1ng (5200N)

. rsouth of which 100 foot dipole spacings were used to ensure penetration through

Increa51ng depths of sand. Large areas hav1ng h1gh conduct1v1ty were observed

' These conductive values suggested the p0551b111ty that, in these zones,

[ J——

‘ the dipole spacing was st111 too small to prov1de sufficient penetration through

‘the low resistivity cover.

EEE .
-~

Two Schulumberger soundings wére conducted in an attempt to identify
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the vertical resistivity succession and the depth to the basement. The locations

'}j -of the soundings are shown on draw1ng No 73-208.
‘)Jf y::ix' Sounding A (line 800S) indicated increasingly conductive material to a

- depth of about 150 feet where a high resistance basement is encountered. Sounding

”B'(line 40008S) shows a similar resistivity pattern but with a shallower depth

"~ to, the resistive basement (100 feet).

-t

It is thus considered that I. P .results using 100 ft ‘dipole spacing
,'should provide 1nformat10n on the basement rocks .
‘;_Liy- The smaller number of lines on the eastern limb of the fold is due to i
lack of significant frequency effects, and the consideration that this limb has

m\
f\f ‘a lower chance of containing mineralisation.

ES

- ?2 VL F em. results, at 50 foot 1ntervals were taken over a localised

Fa R *

._mt ~area]just north of the nose of Kenmore II.. These readings were intended to enable

it

trend lines to be evaluated.

"

At both of these prospects the I.P. lines were positioned to cross

;,geochemlcal copper anomalies.

' s v e

Apart from two lines on Kenmore I surveyed using 100 -ft d1pole spacings,
' '-spacings of 50 feet were used, since rocks outcrop in both areas, and resolution
 of any anomaly which may occur was con51dered more 1mportant than the increased

.5‘penetration which would be provided by a larger spaC1ng

o - V.L. F. em. readings, at 50 feet intervals, were taken primarily to see

s a.1f correlatlon could be observed between any re51st1v1ty boundarles which could

‘ﬁ‘r' be: associated with the geo- chemical anomaly.

¥ A

wA . S INTERPRETATION

ST

“*"Kenmore II. *Induced‘Polarisation'ResuISts’(RéSiSfivifX)

i

Results are presented from the surveys reported by Nelson and Taylor

.

'(1972) and McPharlin‘(1970)'as well as those obtained during the present survey;
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‘T Draw1ng Nos. 73 214 & 73- 208 present plots of the major res1st1v1ty zones for
" the areas to the north and. south of l1ne 0 respectlvely The values were

" obtained by a qualitative interpretation of the sectional plots of res1st1v1ty

The more significant features of drawing No. 73-214 are listed below.

1) Three low re51st1v1ty zones (less than 50 ohm metres) wh1ch in general,

enclose the known and probable p051t1ons of n1cke11ferous clay

2) . A more resistive band separat1ng the northern conductlve zone from the

' rema1n1ng two conductive zones.

‘ "73) Fa1rly rap1dly 1ncreas1ng res1st1V1ty values to the north of the nose of the

Ly

nickeliferous clay.

'4) Very low re51st1v1ty values (less than 4 ohm metres) in the south west of the

area, p0551bly 1nd1cat1ng an old river channel

. To the west of the northern conductive zone, areas of ep1dote float

'indicate shearing, Resistivity values in this area, as seen on the sectional

3

contours show decreas1ng values indicative of a shear zone.

South of line 0 (draw1ng No. 73-208) low re51st1v1ty values were

- " encountered as far as line 5600S. On the remaining l1nes resistance values
~*increased towards their ends.

'-Frequency Effects ' ‘ |

Results from the present survey, and those obta1ned by Nelson and Taylor

T(19l2) have been plotted on draw1ng Nos. 73-213 and 73 208 (north and south of line

0, respectively).
The frequency effects discussed in the report by McPharlin (1970) were

taken us1ng a different receiver from that used in the above surveys and are
1

:con51dered unrelTable due to inductive coup11ng over conduct1ve zones.

Draw1ng No. 73-213 illustrates three zones haV1ng frequency effect values

of over '3%. -The northernmost zone (extending between lines 11000N and 1600N) was

located dur1ng the present survey and the rema1n1ng two zones by the survey
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K conducted by Nelson and Taylor (1972). Of these latter two zones only

" the westernmost zone was considered significant since the eastern zone is -

1

contained within resistive rocks.

‘The present survey also located‘a small frequency effect anomaly of

: Just over. 2% on line 4000N using 100 foot dipole spac1ng The anomolous position
;}f was reoccup1ed u51ng a 50 foot dipole spread and although the small anomaly “

f was- repeated further similar values on the eastern end of the line showed that

these values ¢an be obtained elsewhere and, hence are not considered anomalous.
| Apart from one reading of 2. 4% on 11ne 80008 o 51gn1f1cant
frequency ‘effects were encountered south of line 0

- In. order to obtain better delineation of the anomalous frequency

" effect zone in the northern area a north—south line was centred on the anomaly
ff along 300W. A further north-south line was centred at 200W. Both lines 1nd1cate

‘5;' anomalous frequency effects at 11000N although also indicating other anomalous

areas which do not c01nc1de

" On the east-west lines, linefllOOON shows anomalous frequency effects-

at 350W coincident with‘a zone -of increased conductivity, and at an estimated

depth of around 100 feet

Very Low. Frequency Electromagnetic Results (.V.L.F.'e;m.)

. V.L.F. e. m. results were taken at SO feet intervals on 11nes 10000N

to'12400N The In-phase results are plotted and contoured on draw1ng No. 73-206

‘*and as 1nd1cated -show three fairly distinct boundaries and a. general northwest

i3

to southeast:trend. A similar trend 1s'also indicated by the resistivity results

in this area.

i Kenﬁore I ”lnduCed‘Polarisation Results (Resistivity and Frequency'Effects)

i Resistivity’and frequency effects are plotted-on drawing No.73-211.

. Several anomalous frequency effect values were observed, each corresponding

S~

fairly well Wlth a geochemical copper anomaly
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A suggested depth- for a vert1ca1 body hav1ng a true frequency

. effect of 25% and being about 25 feet wide would be about 100 feet.

A close look at the sect10na1 plots of apparent resistivity and
frequency effects L1nd1cates that the anomalous frequency effects are also
generally coincident W1th a reslstlve-feature -On line 8400 N the frequency
effects appear to be associated with a res1st1v1ty boundary.

Several h1gh frequency effects are a1so observed which do not appear

‘ffto be related t0'geochemica1 anomalies. These are part1cu1ar1y not1cab1e on

" l1ne 132N. It is known that, w1th1n res1st1ve rocks, small quant1t1es of

_i magnet1c ‘increases the1r frequency effect This is because magnetlte which

5

has a res1st1v1ty of between 1 and 1000 .ohm metres, is e1ectron1ca11y conduct1ng

“'n It appears that on some lines, frequency effects due to magnetlte may have
" been observed at Kenmore I and a comparlson between frequency effects and

',magnet;c data was carried out.-

" On lines 128N and 132N (Chrysophrase Bore grid) results of total

’3fmagnetic€intensity measurements, obtained by Gerdes'(1971), were compared with

frequency effect values obta1ned on these llnes, (drawing Nos 73-204 & 73-205)
both of wh1ch are on very res1st1ve rocks
On line 132N, high frequency effects-at the western end of the line

(at 13700E) correspond with high magnetlc 1ntens1ty measurements and could well

"be -caused by magnetite.

Vo An'interesting feature of the graph is the lowering of magnetic

‘Tintensity with increasing frequency effects at 14500E. Thisvfrequency effect

.é;anomaly position‘corresponds fairly well to that of a geochemical anomaly.

The-h% frequency effects on line 128N could also be due to magnetite

- since the magnet1c intensity is s1m11ar to that found on the central position

", of 11ne 132N.
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‘Apart from a possible error in the magnetic intensity values, no

erplanation is given for the large increase in these values at 1500E, frequency

. effects’at this position being fairly small.

g;Very Low Frequency Electromagnetlc Results

kf;and characteristic of gneissic type rocks.

V. L F em. results, presented as contours of the first. derivative,

<are presented on draw1ng No. 73 207. Slight correlation with the re51st1V1ty
“1 data can be observed although trends are necessarlly 11near ow1ng to the nature
of the survey.

" Wild Horse Prospect

Results from the three I. P. lines each show anomalous frequency effect

~ fvalues wh1ch are, however, dlsplaced about 200 feet west of the geochem1ca1

copper anomaly (see drawing No. 73 210}

The rocks in this "area dip about 50 to the west. Assuming the geo-p

: chemlcal anomaly pos1t10n is at the outcrop of the bed conta1n1ng the source of

! the anomaly, and that the frequency effects would be located more d1rect1y above

the1r source, a depth of around 200 feet is 1nd1cated Weatherlng occurs

to at least a depth of 100 feet and frequency effects are un11ke1y to result

TIfrom m1nerals w1th1n this oxidised zone. g."

_Comparing the field profiles of frequency effects with theoretical

,-profiles;'a depth of 100 feet is indicated for a body which is 2 electrode spacings
-videf(ldolfeet) and with a true frequency effect of 25% dipping at 45°. However,

. model solutions for bodies at greater depths are not available.

CONCLUSIONS -

At Kenmore I, anomalous frequency effects have been obtained which

‘¢fcoincide with a geochemical copper-anomaly. Resistivity values are fairly high

PR
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At Kenmore II, south of the area where data was obtained by Nelson

“and Taylor (1972), a well defined . c0nduct1ve zone .attributable to the

n1cke11ferous clay was followed only for a short distance. Further south, the

-conductive zone broadened considerably although including the areas of jasper

' capplng

At the W11d Horse Prospect a well defined zone of anomalous frequency

v
’

’effects was observed on each of the three lines surveyed. The anomaly was

;"diSplaced'about-ZOO feet from a geochemical anomaly, probably due to the

nesterly.dip of the mineralised band;
RECOMMENDATIONS
brilling targets are suggested on the freqnenc}‘effeet-anomalies ’
on'Kenmorehie Kenmore II and Wild Horse Prospect; These are lisSted below in

order of preference for each prospect.

' kenmore I |
| * Estimated Vertical depth
required to intersect body
Line 8400N at o I e 100 feet
| + . Line 6400N at 650W | . 100 feet

" 'Kenmore II | |

Line 11000 N at 350 W. - , . 100 feet .
Line 11600 N at 200 W o 100 feet

* 'Wild Horse Prospect

Line 1400N at 350W : L 200 feet
Line 800N at 3500 . 200 feet

Owing to the dlsplacement between the geochemical and geophysical anomalies

- and to the dip of the structures it is suggested that the dr111 holes at Wild

- Horse prospect be located about S00W and dip eastwards at about 45°.
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