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MCPHAR GEDPHYSICS PTY. LIQ/\ TELEPHONE 72 2133

50-52 MARY STREET, UNLEY. SOUTH AUSTRALIA CABLE

- . E
POSTAL ADDRESS: P.O. Box 42, UNLEY, SOUTH AUSTRALIA 5061 PHARGEO" ADELAID
TELEX

“PHARGEOQ'' AAB2623

MEMORANDUM TO: STURTS MEADOWS PROSPECTING SYNDICATE N,L.

MEMORANDUM FROM: R.W. FIDLER, McPHAR GEOPHYSIGS PTY. LID,

SUBJECT: A BRIEF SUMMARY OF EXPLORATION WORK DONE
AT KITTICOOLA MINE NEAR PALMER, SOUTH
AUSTRALIA

DATE: | 19TH JANUARY, 1971

INTRODUCTION

The Kitticoola Mine is situated about 42 miles from
Adelaide near the township of Palmer and has a mining history
dating back to 1845. The mine was worked for gold and copper
by a number of groups over its 125 year history and at the
beginning of 1970 the mine was being jointiy worked by Sturts
Meadows Prospecting Syndicate N.L, dnd,John McIlwraith Pty. Ltd.
The following report is a brief summary of work carried out on
their behalf by McPhar Geophysics Pty. Ltd. but also containing
relevant results from an earlier Department of Mines survey,

INDUCED POLARIZATION SURVEY

A detailed induced polarization survey was carried
out over the mine and surrounding areas in 1970. The objectives
of the survey were threefold. The first and most important aim
was to find extensions of the known mineralisation, either
laterally or vertically. The second was to determine whether or
not the Horne Lode contained appreciable quantities of sulphide
material and the third was to detect any sulphides that may have
been associated with the eastern contact of the granite with the
Kanmantoo schists.
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The effects measured were generally weak and the
stronger anomalies tended to coincide with workings.
Interpretation of these anomalies was thus made more difficult
due to the presence of numerous metallic objects (pipes, rails
etc.) associated with current (and past) mining activity,

Two definite anomalies were obtained, one at 2S 5W
and the other at 9S 4W. The first of these was coincident with
the current mining operation, thus no attempt was made to drill
it. The second anomaly was drilled (holé 3A) without inter-
secting economically significant mineralisation although sufficien
sulphides were found to consider the anomaly '"explained®,

Two of the possible anomalies appear to correspond to
the mineralisation found in the series of holes.drilled by the
Department of Mines, e.g. holés 2 and 4. However, the exact
location of these holes is not recorded and so no definite
conclusion can be drawn.

Although only a few "probable" anomalies have been
tested, the lack of encouragement obtained from the drilling
and the absence of further strong anomalies suggestes that a
sulphide body of size ie not likely to be found within the test
area.

DRILLING

(a) Surface Drilling

A series of six diamond drill holes had been drilled
on the property by the Department of Mines betweer 1935 and
1938. A detailed account of this work may be found in Mining
Reviews 63 to 68. 1In all some 2000' of drilling was done. The
results are summarigzed below:

Hole 1 was drilled to a depth of 200' at a depression
of 70° into what was expected to be the southern extension of
the Back Lode. The drill remained in granitic gneiss and failed
to intersect any copper mineralisation although 234 dwts. per ton
of gold were obtained over a 1l'9" gection at 140t9",
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Hole 2 was drilled at an angle of 25° in a direction
110° to a depth of 702' from the east bank of Reedy Creek.

The hole remained in granite crossed by numerous quartz veins
throughout. In the interval from 286' to 376', assays ranged
from 0.1% to 1.8% Cu with 1 or 2 dwts. of gold. It is difficult
to assess the average grade as drilling losses were fairly
great, but it must have been of the order of 0,2% overall. A
few additional very minor sections of copper mineralisation
were observed in the lower part of the hole.

Hole 3 was drilled some 850' north of the Masterman
Shaft and failed to intersect copper mineralisation. Gold
values were also low and the hole was halted at 593' in gneissic
granite. ,

Hole U4 was collared about 200' WSW of the Anstey Shaft
and directed at 70° toward the Anstey Lode. A four foot section
(from 158'6" to 162'6") averaged 1.9% Cu and 2.8 dwts, per ton
of gold but was otherwise very feebly mineralised.

Hole 5 was sited ebout 100 WSW of hole 4 and apparently
drilled parallel to it. Three small gections containing copper
mineralisation were found at 121%', 125' and 155'9". These were
2* of 0.77% Cu, and 4 dwts, per ton gold, 6" of 0,23% copper and
1.6" of 0.23% copper respectively.

Hole 6 was drilled on the same line as the nrevicus
two holes and also presumably parallel to them. No mineralisation
was found and drilling ceased at 136°'.

A series of four holes was drilled in 1970 by Westgate
Drilling Co, to obtain additional data. Three holes were laid
out to test induced polarization anomalies and one to test for
further carbonate mineralisation. Logs of each of these holes |;
have been prepared by Mr, I.R, Pontifex and Mr., D.M. McColl,
In all some 1500' of drilling was carried out.

Hole 1A was collared at 2S 3E and was intended to
intersect any down dip extension of the Biack Lode. The hole
was depressed 50° and drilled in the direction of 1259, Some ;{3*% 4
505' of gnelss, lightly mineralised in part, were penetrated.

A 6" section from 352' assayed 0.27% copper and 15" section
from 381'9'" to 3§2j)assayed 0.29% copper. Sulphides were found in

other parts of the hole but assays did not exceed 0.04% copper.
OOQ/u
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Hole 2A was designed to intersect a possible extension
of malachite-azurite mineralisation observed in a test shaft
(the "Carbonate Shaft"). It was collared 120' east of the
"Carbonate Shaft" and drilled at a depression of 450 in
direction 2709M to a depth of 180', A 2' section from 66' to
68' gave 0.11% copper and 1} dwts. per ton of gold whilst a
small section (believed to be about 3'") taken from 1l31' gave
0.43% copper just over 5 dwts. per ton gold, No other
mineralisation was recorded.

Hole 3A was directed at the strong I.P. anomaly at
5W on 2S which is also coincident with the projected position
of the Anstey Lode. The hole was drilled from 9S 6W, with an
azimuth of 120° and a dip of 55° to a depth of 400'. Sulphides
were scattered‘between 15'6" and 45' and also between 282' and
305'6" through a gneissic granite, Three or four minor zones
of sulphide veining were also found below 332', Assays of 0.85%
and 1.20% copper were obtained from the intervals 15'6" to 19!
and S82' to 82'5" respectively. The most heavily mineralised
other section (303' and 332') returned less than 0.04% copper

and less than 0.2 dwts. per ton gold.

Hole 4A, the final hole in the series, was drilled
at a 57° depression in a direction 110%M into a "possible"
induced polarization anomaly, centred 200' below 14N 2F. The
best results were obtained between 96' and 96'6" where (.33%
copper and slightly more than 0.6 dwts. per ton gold were
recorded although very weak disseminated sulphide mineralisation
and limonite, presumed to result from the oxidation of sulphides,
were found scattered through most parts of the hole. Drilling
was halted at 339'.

(b) Underground Drilling

A series of 5 diamond drill holes was drilled from
the 360" level on the Masterman lode., All holes commenced in
lode material and passed into granite of the hanging wall.

Core recovery was not goodéin most of the holes. The
principal reason for the poor recovery was the shattered nature
of the quartz, chalcopyrite-pyrite ore which also resulted in
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particularly high bit wear due to the plucking of diamonds
from their settings. The high cost and poor recovery caused
this form of exploration to be discontinued.

The detailed logs and a map showing the position of
each of the drill holes (360' level plan) are attached and a
summary set out below.

Hole KH1 penetrated 21' of lode bearing an average
of 0.48% copper and was continued a further 13' into the
granite where the copper concentration dropped to <0,01%
copper,

_ Hole KH2 contained promising amounts of copper
(0.70%) in the first 6'6" but increasing amounts of granite
reduced the level to about 0.20% copper thereafter to about
30' where the 0.06% copper was obtained. Gold results were
uniformly poor throughout (<0.3 dwt. per ton).

Holes KHl and KHZ were drilled from the same set up
position, the latter being depressed 38° below the horizontal.

Hole KH3 was depressed 43° and was 47' in length of
which only the first 7'6" was within the lode. The interval
0 - 5' averaged 0.70% copper and about 0.5 dwt. per ton gold -
but the granite beyond the lode proved to have only 0.0l% to
0.12% copper and less than 0,3 dwt. per ton of gold.

No core was obtained from hole KH4 which was only 10!
long but it is believed to have passed almost immediately into
granite of a particularly barren nature,

The quartz in the footwall at (up to 5') the €ollar of
hole KH5 was unugually poor in copper but chalcopyrite bearing
quartz veins in the granite at 10'6" and 13' gave 2.20% copper
average over the section from 10' to 15'. This figure should be
regarded as a guide rather than a precise figure as recovery
was poor. Surprisingly, no corresponding gold enrichment was
found.

Holes KH3 and KH5 were also checked for cobalt but all
values were less than 0.04% cobalt with no apparent correlation

between its concentration and either that of copper or gold,
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OLD WORKINGS

_ Examination of a number of workings was made during
the exploration of the Kitticoola area. These include the
numerous exploratory pits and two adits on the Horme Lode, an
adit on the Anstey Lode, an unnamed adit on the east bank of
Reedy Creek (near the flying fox) and several pits south of
the main workings. Of these only two were considered suitable
for further work.

The first of these was the adit on the eastern
extension of the Anstey Lode (which was used as a
Samples taken by Mr. H, Edwards on 10*' centres indicate an
average of 1.5% copper along the 280' adit (most of which is
present at carbonates). It is unlikely that this figure is
representative of thé rock as a whole as there has been
considerable migration of fluids into the adit causing malachite
deposition in fissures etc. Sample locations and assay figures
ere shown on a sketch plan attached.

The second of these was the unnamed adit near the
flying fox landing. It was rumoured that this adit had been
successfully worked for gold during the 1930s.

A series of channel samples taken along the base of

the lode gave results varying between 0.3 dwts. per ton to
3.5 dwts. per ton (over 20' gections). An average of nearly
2 dwts. per ton was obtained over a 60' gection.

GEOCHEMISTRY

(a) Ore Material

Spectrographic examination of the ore was made to
check for the presence of potentially economic elements that
were not being extracted. In .all, analysis for some 35 metals
was carried out. The presence of tungsten, molybdenum, tantalum,
niobium, thorium, platinum, palladium, osmium, iridium, rhodium,
ruthenium, cadmium, arsenic and antimony was undetected and
vanadium, beryllium, lead, zinc, tin, bismuth, gallium and
germanium were not detected in quantities of more than 100 ppm.

Silver failed to exceed 1 dwt. per ton. Manganese and chromium
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were both low compared with the amount required to be of interest
although both were above average for a rock of granitic composition.
These two elements were not concentrated by flotation but remained
in the tailings. Cobalt and nickel were present in noticeable but
subeconomic quantities, probably in solution in pyrite as both

were strongly concentrated {n the sulphide material. 0.15% cobalt
and 0.10% nickel was obtained from concentrates. This corresponds
to approximately 0.0l% to 0.10% of each element in the rock.

(b) Soil

A fairly restricted soil geochemical survey was carried
over the mine area by Mr. R. Thompson as part of his thesis. All
gamples taken were analysed for copper by atomic absorption
spectrophotometry. Analysis for additional elements including
manganese , cobalt, nickel and zinc was also done on selected
samples. Whilst cobalt proved to be sympathetic with copper,
(as might have been anticipated from the spectrographic data),
its higher mobility caused broad anomalies which made it less
useful than copper in defining mineralised zones. Manganese
appeared to follow quartz veination rather than sulphide
mineralisation and is probably an unreliable indicator of
mineralisation. ‘

The results of the cooper gurvey follow closely the
pattern of shafts and known lodes and no unexplained anomalies

werée obtained.

SIGNED
McPHAR GEOPHYSICS PTY. LTD.

AL fer

R.W. FIDLER
GEOLOGIST
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KITTICOOLA UNDERGROUND DRILLING PROGRAMME, 1970

INTRODUCTION

In the early part of 1970; a series of five under-
ground diamond drill holes was drilled at the Kitticoola Mine.
All holes recorded were drilled from the 360' level and
directed into the footwall. Total footage was l49°',

GENERAL

A Mindrill compressed air driven subsurface drill
was used throughout., All holes were drilled with AQ bits
although a wide variety of bit types were used in an effort
to obtain reasonable bit life in the broken quartz lode.

All core was boxed and cleaned before logging.

After logging was complete, the entire core of each hole was
split and assayed (in 5' sections) for copper and gold.

The siting of the holes was based solely on geology
but in several cases holes had to be modified in both position
and direction because of space limitations in the drive. It
is not felt however that this reorientation. of holes is likely
to have seriously affected the overall result.

In all, recoveries and bit life were poor and ultimate
this form of exploration was superseded by airblast drilling
which was considerably faster and cheaper although less infor-
mative with respect to small changes in rock type.

Signed R.W. FIDLER
GEOLOGIST

27.1.71



011

HOLE KH1
LEVEL: 360" '
o TYPE: Diamond AQ
DEPRESSION: 0
o LENGTH: 3Lt
AZTMUTH : 306°M
From To Interval Description Cu Assay Au Assay + Minerals
or 5 5! Mainly quartz but some 0.58% Chalcopyri
green and pink felspars. ' Pyrite
Specular haematite.
Chalcopyrite and pyrite
present 5%+
5y 10¢ 5! " 0.53% "
10+ 15 5 " 0.21% "
15+ 20! 51 - 0.61% 1
20 25! SN Increasing felspars at 0.10% Reduced
21! up to 24' but other sulphide 2
-wise as previous.,
25' 30! S? ' 0.06% "
30t 34 L As previous but felspars <0,01% <1% sulphi

more prevalent in
patches.

END OF HOLE

RECOVERY FAIR
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HOLE KH2
LEVEL: 360!
° TYPE : Diamond AQ
DEPRESSION:- 38
LENGTH: 3y
AZIMUTH: 304°M
From To Interval Description Cu Assay Au Assay Minerals
o 5¢ 51 Grey quartz bearing up 0.70% =<0.5 dwt Pyrite )
to 1% of up to 3mm diam. . = Chalcopyrit
chalcopyrite (average T
size <lmm). Minor
pyrite.
5+ 10* 51 As before. 3" pink- 0.18% <0.5 dwt Pyrite
green granite at 6'6" * Specular
and 9'. Pyrite and o haematite
specular haematite both ‘ Chalcopyrit
present. Largish blobs
of chalcopyrite.

10* 19 5! Stringers of kaolin 0.24% <0.5 dwt Chalcopyrit
through the milky quartz ' Pyrite
1% chalcooyrite. - Specular
1% pyrite., Pistomacite haematite
present.

15+ 20° 51 " 0.22% <0.5 dwt '

20 25t 51 " 0.08% <0.5 dwt "

25" 30'  5'  Principally weathered  0.18% '<0.5 dwt Pyrite
pink and green granite : Chalcopyrit
cut by quartz and
calcite veins, Sulphides
present still., Fine
disseminated pyrite,
chalcopyrite(?).

30* 34 Lt As above. 2% pyrite. 0.06% ~<0.5 dwt Pyrite

Chalcopyri-

END OF HOLE
RECOVERY FAIR
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HOLE KH3
LEVEL: 360*
o TYPE: Diamond AQ
DEPRESSION: U3
oy LENGTH: 47!
AZIMUTH: 313 Y
From To Interval Description Cu Assay Au Assay Minerals
or 5¢ 5¢ 0 - 18" red quartz with 0.70% 0.5 dwt Pyrite )
specular haematite, — . Chalcopyrit
some sulphides,
Pistomacite(?) with
specular haematite in
milky quartz and
caleite, 1% pyrite,
1% chalcopyrite.
5t 10 5! At 7'6" passes into 0.04% <0.5 dwt Pyrite
green and pink granite, Chalcopyrit
Bears euhedral pyrite
grains (1%) and blobs
of chalcopyrite.
10' 15! 5 Sulphide bearing pink  =~0.01% <0.5 dwt Pyrite
and green granite cut by
calcilte and¢ minor quartz
veins., 2% disseminated
- 1lmm diameter euhedral
pyrite.
15* 20! 51 Pink and green granite ~0.01% 0.5 dwt Pyrite
disseminated euhedral
pyrite. o
20" 25! 5! Pink and green granite 0.12% - -=0.5 dwt Pyrite
with disseminated pyrite " Chalcopyrit
(1%) trace of chalco-
pyrite, calcite veins,
25! 30' 5' 1" 0.02% ._.‘0‘5 dwt 1"
30* 35¢ 5¢ " <0,01% <0.5 dwt Pyrite
35' 40! 5! As above. Trace of 0.06% <0.5 dwt Chalcopyrit
chalcopyrite at 36°'6",
Small veins of specular
haematite. '
BO' 45t 5 " | | Pyrite
: | Chalcopyrit
> 0.,08% <0.5 dwt 9
451 7 21 ! Pyrite

Weathered granite with |

trace of pyrite.

END OF HOIE

RECOVERY FAIR



HOLE KHY
LEVEL: 3601
TYPE: Diamond AQ
DEPRESSION:  -4°
LENGTH 10!
AZIMUTH 240°M
NO CORE

(Apparently barren granite throughout)
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HOLE KH5
. t
LEVEL: 360 TYPE : Diamond AQ
. )
DEPRESSION: 35 LENGTH: i
AZIMUTH: 267°M
From To Interval Description Cu Assay Au Assay Minerals
0t St 51 Fractured grey quartz 0.02% ~0,5 dwt Pyrite
up to the 3' mark.
Some pyrite.
5 10 57 Mainly weathered zrean 0.11% =0.,5 dwt Pyrite
and »ink granite —
(aplite). Trace of
pyrite.
10t 13 st Still granite “ut with 2.20% 0.5 dwt Chalcopyrite
chalconyrite (+57%) vrich Pyrite
quartz veins azt 13'6"
(L") and 13 (12'),
Recovery noor.
15* 20! 5t Weathered granite. 0.0u% ~-0,5 dwt
Some calcite.
20t 24t ut Weathered granite. 0,01% 0,5 dwt

END OF HOLE

RECOVERY FAIR TO POCR
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McPHAR GEOPHYSICS

NOTES ON THE THEORY, METHOD OF FIELD OPERATION
AND PRESENTATION OF DATA

FOR THE INDUCED POLARIZATION METHOD

Induced Polarization as a geophysical measurement refers
to the blocking action or polarization of metallic or electronic
conductors in a medium of ionic solution conduction.

This electro-chemical phenomenon occurs wherever
electrical current is passed through an area vs}hich contains metallic
minerals such as base metal sulphides. Normally, when current is
passed through the ground, as in resistivity measurements., all of the
conduction takes place through ions present in the water content of the
rock, or soil, i.e. by ionic conduction. This is because almost all
minerals have a much higher specific resisti\}ity than ground water.
The group of minerals commonly described as "metallic'', however,
have specific resistivities much lower than ground waters. The
induced polarization effect takes place at thosze interfaces where the
mode of conduction changes from ionic in the solutions filling the

interstices of the rock to electronic in the metallic minerals present
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in the rock.

The blocking action or induced polar:ization mentioned
above, which depends upon the chemical energiejs necessary to allow
the ions to give up or receive electrons from the metallic surface,
increases with the time that a d.c. current is allowed to flow through
the rock; i. e. as ions pile up against the metallic interface the
resistance to current flow increases. Eventually, there {s enough
polarization in the form of excess ions at the interfaces, to appreciably
reduce the amount of current flow through the metallic particle, This
polarization takes place at each of the infinite number of solution-metal
interfaces in a mineralized rock.

When the d. c. voltage used to create this d.c. current
flow is cut off, the Coulomb forces between the :charged ions forming
the polarization cause them to return to their normal position. This
movement of‘charge creates a small current flo&v which can be
measured on the surface of the ground as a decaying potential difference.

From an alternate viewpoint it can be seen that if the
direction of the current through the system is reversed repeatedly
before the polarization occurs, the effective resistivity of the system
as a whole will change as the frequency of the s§vitching is changed.
This is a consequence of the fact that the amoun‘t of current flowing
through each metallic interface depends upon the length of time that

current has been passing through it in one direction.
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The values of the per cent frequency effect or F, E, are
a measurement of the polarization in the rock mass. However, since
the measurement of the degree of polarization is related to the apparent
resistivity of the rock mass it is found that the metal factor values or
M., F. are the most useful values in determining the ;mount of
polarization present in the rock mass. The MF values are obtained by
normalizing the F, E, values for varying resis_ltivities.

The induced polarization measurement is perhaps the most
powerful geophysical method for the direct det‘ection of metallic
sulphide mineralization, even when this mineralization is of very
low concentration. The lower limit of volumeiper cent sulphide
necessary to produce a recognizable [P anomély will vary with the
geometry and geologic environment of the sou.fce, and the method of
executing the survey. However, sulphide mineralization of less than
one per cent by volume has been detected by the IP method under
proper geological conditions,

The greatest application of the IP method has been in the
search for disseminated metallic sulphides of less than 20% by volume,
However, it has also been used successfully in the search for massive
sulphides in situations where, due to source geometry, depth of source,
or low resistivity of surface layer, the EM method can not be successfully
applied. The ability to differentiate ionic coﬁductors, such as water

filled shear zones, makes the IP method a useful tool in checking EM
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anomalies which are suspected of being due to these causes.

In normal field applications the IP method does not
differentiate between the economically impértant metallic minerals
such as chalcopyrite, chalcbcite, molybdenite, galena, etc., and the
other metallic minerals such as pyrite, The induced polarization effect
is due to the total of all electronic conducting minerals in the rock mass.
Other electronic conducting materials which can produce an IP response
are magnetite, pyrolusite, graphite, and some forms of hematite.

In the field procedure, measurements on the surface are
made in a way that allows the effects of lateral changes in the properties
of the ground to be separated from the effects of vertical changes in the
properties. Current is applied to the grourild at two points in distance
(X) apart. The potentials are measured at two other points (X) feet
epart, in line with the current electrodes is an integer number (n) times
the basic distance (X).

The measurements are made along a surveyed line, with
a constant distance (nX) between the nearest cﬁrrent and potential
electrodes. In most surveys, several traverses are made with various
values of (n); i.e. (n) = 1, 2, 3,4, etc. The kind of sur§ey required
(detailed or reconnaissance) decides the number of values of (n) used.

In plotting the results, the values of the apparent resistivity,

apparent per cent frequency effect, and the apparent metal factor



47020
-5

measure-d for each set of electrode positions are plotted at the inter-
section of grid lines, one from the center point of the current electrodes
and the other from the center point of the potential electrodes. (See
Figure A.) The resistivity values are plotted above the line as a mirror
image of the metal factor values beloQV. On a second line, below the
metal factor values, are plotted the values of the per cent frequency effect.
In some cases the values of per cent frequengy effect are plotted as
superscripts of the metal factor value. In this second case the frequency
effect values are not contoured. The lateral displacement of a given
value is determined by the location along the survey line of the center
point between the current and potential electrodes. The distance of the
value from the line is determined by the distance (nX) between the current
and potential electrodes when the measurement was made.

The separation between sender and receiver electrodes is
only one factor which determines the depth to which the ground is being
sampled in any particular measurement. The plots then, when
contoured, are not section maps of the electrical properties of the
ground under the survey line. The interpretation of the results from
any given survey must be carried out using the combined experience
gained from field results, model study results and theoretical investi-
gations. The position of the electrodes when anomalous values are

measured is important in the interpretation.
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In the field procedure, the interval over which the potential
differences are measured is the same as the interval over which the
electrodes are moved after a series of potential readings has been made.
One of the advantages of the induced polarization method is that the
same equipment can be used for both detailgd and reconnaissance surveys
merely by changing the distance (X) over which the electrodes are moved
each time. In the past, intervals have been used ranging from 25 feet
to 2000 feet.for (X). In each case, the deci:sion as to the distance (X)
and the values of (n) to be used is largely determined by the expected
size of the mineral deposit being sought, the size of the exp‘ected anomaly
and the speed with which it is desired to prdgres s.

The diagram in Figure A demonstrates the method used
in plotting the results. Each value of the apparent resistivity, apparent
metal factor, and apparent per cent frequency effect is plotted and
identified by the position of the four electrodes when the measurement
was made. It can be seen that the values measured for the larger values
of (n) are plotted farther from the line indicating that the thickness of
the layer of the earth that is being tested is greater than for the smaller
values of (n); i. e. the depth of the measurement is increased. When
the F. E, values are plotted as superscripts to the MF values the third
section of data values is not p'resented and tfle F.E. values are not

contoured.
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The actual data plots included with the report are prepared
utilizing an IBM 360/75 Computer and a Calcomp 770/763 Incremental
Plotting System, The data values are calculated, plotted, and contoured
according to a programme developed by McPhar Geophysics. Certain
symbols have been incorporated into the programme to explain various
situations in recdrding the data in the field.

The IP measurement is basically obtained by measuring the
difference in potential or voltage {AV ) obtained at two operating frequen-
cies. The voltage is the product of the currént through the ground and
the apparent resistivity of the ground. Therefore in field situations
where the current is very low due to poor electrode contact, or the
apparent resistivity is very low, or a combination of the two effects; the
value of (/A V) the change in potential will be too small to be measurable.
The symbol "TL'" on the data plots indicates this situation.

In some situations spurious noise, either man made or naturali
will render it impossible to obtain a reading. The symbol "N' on the
data plots indicates a station at which it is too noisey to record a reading.
If a reading can be obtained, but for reasons of noise there is some doubt
as to its accuracy, the reading is bracketed in the data plot ().

In certain situations negative values of Apparent Frequency
Effect are recorded. This may be due to the geologic environment or
spurious electrical effects. The actual negative frequency effect value

recorded is indicated on the data plot, however the symbol "NEG" is
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indicated for the corresponding value of Apparent Metal Factor, In
contouring negative values the contour lines are indicated to the nearest
positive value in the immediate vicinity of the negative value.
The syrhbol '"NR" indicates that for some reason the operator
did not attempt to record a reading although normal survey procedures
would suggest that one was required. This may be due to inaccessible
topography or other similar reasons. Any symbol other than those dis-
cussed above is unique to a particular situation and is described within

the body of the report.
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METHOD USED IN PLOTTING DIPOLE-DIPOLE
INDUCED POLARIZATION AND RESISTIVITY RESULTS
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McPHAR GEOPHYSICS

REPORT ON THE
INDUCED POLARIZATION
AND RESISTIVITY SURVEY.

ON THE
KITTICOOLA GRID
PALMER, SOUTH AUSTRALIA
FOR

STURTS MEADOWS PROSPECTING SYNDICATE N.L.

1. INTRODUCTION

At the request of Mr. W.T. Thompson, we have completed an
induced polarization and resistivity .drvey at the Kitticoola Grid on behalf of
Sturts Meadows Prospecting Syndicate N.L. The area of interest is near
Palmer, in the Adelalde Hills of South Autrﬂhé

Extensive mining operations have pr;vlouoly been c;arried out at
Kitticoola. Copper and gold ore was axtracted through several adits and
shafts. The mineralisation is contained within |§nral narrow (2 to 20 feet)
vein lodes. The main minerals in the lodes were quarts and pyrite. Most of
the mining was confined to the enriched, weathofed portion of the lodes.
However, the old reports and some more recent drilling, have confirmed the
presence of fresh sulphide mineralination at depth, beneath the wﬁathered
layer.

The induced polarization and re.iluﬂty survey at Kitticoola was
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planned in an attempt to extend the kgg&l gones of mineralization and to

locate any unknown sones of mineralisation that might be present.

2. PRESENTATION OF RESULTS
The induced polsrisation and ruhtlvity results are shown on the

following enclosed dats plots. The results are plotted in the manner described

in the notes preceding this report.

~ Line 20N 200' slectrods intervals Dwg. 1P 8526-1

100 cloctrode Monlil Dwg. 1P 5526-2
80' eloctrode intervals Dwg. 1P 3526-3
Line 18N 200" slectrods intervale Dwg. IP 5526-4
Line 16N 200" alectrods intorvals Dwg. IP 8826-5
100 electrode intervals Dwg. IP $526-6
Line 14N 200' electrode lntorvqo - Dwg. IP 5826-7
100' electrode intervale Dwg. IP $526-8
Line 12N 200" eloctrods intorvals Dwg. IP 5626-9
100! electrods lntorvlio Dwg. 1P 8526-10
Line 10N 200" electrods intervals Dwg. 1P 8526-11
Line 8N 200' electrods intervals Dwg. IP $826-12
Line 4N 300" slectrode intorvals Dwg. 1P $526-13
| 200 clcctrqfie‘mm_' | Dwg. IP ‘3_53':6-:4
| 100" slectrode intervals Dwg. IP $526-15
Line IN 300' eloctrods intervals Dwg. IP $526-16

100" sloctrode intervals  Dwg. IP 852617



Line 28

Line 6S

Line 88

Line 98

Line 105

Line 128

Line 148

Lina 16%

Lins 185

Line 208

the Kitticoola Grid at a acale of 1" = 2060°,

300"
200°
100"
300"
200°
1000
100'
300"
200"
150"
100"
100
300"
200"
100°
200
300"
200"
300!
200"
300"

200

3027

electrode intervals
olectrode intervals

electrode intervals

'oloetroch intervale

elactrodﬁ intervals

electrode intervals

alectrode intorvals

alectrode la!cruio

electrods intervals

electrode intervale

olo‘ctrode tnurul_l.

electrode intervals

slectrode intervals

electrode intervals
electrode intervals
electrode intervals
electrode intervals
electrode lmrﬁll
slectrode intervals
electrode intervale
clectrode intervals

electrode intervals

Dwg. IP 8526-18

DWS.'

m‘o

Dwg.

Dwg.
Dwg.
Dwg.

Dwg.

IP 8526-19
| €4 55}36020
1P 852¢-21
Ir Ssz'b-zz
IP 8526-23

IP 852624

IP §526-25

IP 8526-26

. IP 5526-27

IP 5526.28
Ip 8526-29
IP 8%26-30
IP 8526-31
IP 5826-32
IP 5526-33
IP 8526-34
IP 5526-35

IP 8526-36

, IP 5526-37
, 1P 5526-38

, IP $526-39

Also anclosed with this report s Dwg. 1.P. P, 4662, a plan map of

The definite and possible induced

polarization anomalies are indicated by solid and broken bars respectively on
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this plan map as well as the data plots. ’ﬂuu&n represent the surface
projecticn of the mmn.loan zones as laterpreted from the location of the
ttmmlmr and r.eolvor ohetrodn when the anomalous values were msuund.
| Since the induced pehriution mseasurement is uunthny m .
mnglns ptocan. 88 ars all potential methods, it is frequemily mncm to
wcﬂyplupdmm source olan-mmnly. Comlaly. ummﬂymh-
_ :loelted ‘with more ucuncy than the spresd length; i,e. when using 200" tpuad-
' ,m pumon of 3 narrow sulphide body can only be dourminod to le bctvren
m stations 200’ apu!. In order to locate sources at some depth, lazger 1
spreads must be used, with a corresponding increase in the uncertaintios of
location. Therefore, while the centre of the indicated anomaly probably
corrasponds fairly well with source, the length of the indicated anomaly along
the lins should not be taken to represent the exact edges of the anomalous

material,

3. DISCUSSION OF RESULTS

The description of the sulphide mineralisation at depth in the old
workings is not very camplets, The mjnoralluﬂ;n appoui to be less than
massive, with widths of & fow feet. This type of mineralisation would be
expocted to give rise to relatively weak IP anomalies.

The lndueed polarization and resistivity survey on the Kitticools
Grid has located sumerous weak, indefinite 1P anomalies. The anomalous
indications are scattared over s wide area and in several places the validity
of the measurements is in doudbt due to grounded fences, pipes, otc. As shown
on Dwg. 1.P.P, 4662, it is possibdle to correlate some of the more definite
anomalies into tentative uones.
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In most cases, the zones are discontinucus; for instance, on
Line 18N thore is no anomaly that correlates with Zone A. This character of
the zones. and the low magaitude for the mmdiqc. underscores the indefinite,

weak npture of the scurces of the IP anomalies.

Zone A

The anomalous sone lies just to the enst of the baseline on the
northern part of the grid. The IP anomaly occurs at the contact between higher
resistivity rocks to the west and low resistivity rocks to ths east. Geclogical
examinations have shown this to be a gunlto-uﬁat contact,

The IP anomalias that form Zour A are low in magnitude, but the
patierns are the most definite located at the Kth Grid. The measurements
with X = 200' and X = 160' on Line 14N gave anomalies that are typical. They
suggest a relatively narrow, tabular sone centred at 1+00E to 2400E, The low
magnitude of the anomaly suggests that only a few percent metallic mineralizatio:

may be the source.

Zene B
This zone lies to tho west of the baseline; it passes through the
area of the old workings. The source is probably sssociated with the down-dip
extension of the minerslisation in the Austey Lode, In the viclaity of the old
workings and adits, many of the measurements are distorted by grounded pipes,
fences, etc.
On Line 58, the measurements appear to be valid. The detailed
measurements with X = 200" and X = 100' show a source at depth, centred at
about 4400W to 4430W. The pattern suggests a ieltﬂwly nayrow source. The

anomalies that form Zone B ars much the same as those from Zone A, The
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metallic mineralisation in the source would bo expected to be weak also.
Zom ©

There are TUMerous other weak nnqmiuao ghown on Dwg. I.F.P.
4662, Ae shown, some can be corvelated from line to line, None of the
anomalies are a¢ definite as thoss that form Zone A and Zone B. Those that
form Zone G, (Line 143, 15400W) snd Zone C, (Line 165, 20400W) are perhaps
mare definite M tﬁo'dhon remaining. |

The snomalies in Zone cl uulz.m‘czaro so weak that no further

work scems warranted at this time,

4. Q-ONCLUSIQNS AND REQQMME&DA!LQES

The lmown mineralised lodes at the Kitticoola Grid are narrow
(s fow feet) and contain less than massive mineralisstion. The 1P anomalies
from this type of mineralizsation would be expected to be weak, The induced
polarization and resistivity survey st Kitticoola has detected numerous weak
snomalies. The possible importance of these anomalies Is difficult to determine.
A few of the scattered anomalies have been correlated into discontin-
ueus zones (Dwg. 1.P.P. 4662). Zone A lios along » geologic contact and
Zone B passes through the ared of the old workings and adits. These are the
too most dafinite zomes oullinod. |
Zone A has been tested by & 4rill hole on Line 14N, Zone B has
been tested by drilling on Line 25 and Line 95. The holes intersectad only
weak metallic mineralisation of no economic interest. This mineralisation seems
to be encugh to explain the 1P e{!.éu measured.

The othar 1P anomalies located on tha Kitticoola Geid are woaker,
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and lesa definite, than those that form Zone A and Zone B.. It is therefore
difficult to recommend further work to chock these sources. No further
work would be warraated, unless there is goologizm or geochemical

encouragement,

Robert J. Smith,
Geophysicist.

Dated: September 23, 1970
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APPENDIX |

THE INTERPRETATION OF
INDUCED POLARIZATION ANOMALIES
FROM RELATIVELY SMALL SOURCES

The induced polarization method was originally developed to
detect disseminated sulphides and has proven to be very successful in the
search for "porphyry copper" deposits. In recent years we have found
that the [P method can also be very useful in exploring for more con-
centrated deposits of limited size. This type of source gives sharp IP
anomalies that are often difficult to interpret. !

The anomalous patterns that develop on the contoured data
Plots will depend on the size, depth and position of the source and the
relative size of the electrode interval. The data plots are not sections
showing the electrical parameters of the ground. When the electrode
interval (X) is appreciably greater than the width of the source, a large
volume of unmineralized rock is averaged into each measurement. This
is particularly true for the large values of the electrode separation (n).

The theoretical scale model results shown in Figure 1 and
Figure 2 indicate the effect of depth. If the depth to the top of the source
is small compared to the electrode interval (i.e. d X) the measure-
ment for n = 1 will be anomalous. In Figure 1 the depth is 0.5 units
(X = 1. 0 units) and the n = 1 value is definitely anomalous; the pattern
on the contoured data plot is typical for a relati‘vely shallow, narrow,
near-vertical tabular source. The results in Figure 2 are for the same
source with the depth increased to 1. 5 units. Here the n = 1 value is not
anomalous; the larger values of (n) are anomalous but the magnitudes are
much lower than for the source at less depth. .

When the electrode interval is greater than the width of the
source, it is not possible to determine its width: or exact position between
the electrodes. The true IP effect within the source is also indeterminate;
the anomaly from a very narrow source with a very large true IP effect
will be much the same as that from a zone with twice the width and 1/2
the true [P effect. The theoretical scale model data shown in Figure 3
and Figure 4 demonstrate this problem. The depth and position of the
source are unchanged but the width and true IP effect are varied. The
anomalous patterns and magnitudes are essentially the same, hence the
data are insufficient to evaluate the source completely.

The normal practise is to indicate the I[P anomalies by solid,
broken, or dashed bars, depending upon their degree of distinctiveness.
These bars represent the surface projection of the anomalous zones as
interpreted from the location of the transmitter and receiver electrodes

i



when the anomalous values were measured.  As illustrated in Figure 1,
Figure 2, Figure 3 and Figure 4, no anomaly can be located with more
accuracy than the spread length. While the centre of the solid bar
indicating the anomaly corresponds fairly well with the source, the length
of the bar should not be taken to represent the exact edges of the anomalous
material.

- If the source is shallow, the anomaly can be better evaluated
using a shorter electrode interval. - When the electrode interval used
approaches the width of the source, the apparent effects measured will
be nearly equal to the true effects within the source. When there is some
depth to the top of the source, it is not possible to use electrode intervals
that are much less than the depth to the source. In this situation, one
must realize that a definite ambiguity exists regarding the width of the
source and the [P effect within the source.

Our experience has confirmed the desirability of doing detail.
When a reconnaissance IP survey using a relatively large electrode in-
terval indicates the presence of a narrow, shallow source, detail with
shorter electrode intervals is necessary in order to better locate, and
evaluate, the source. The data of most usefulness is obtained when the
maximum apparent I[P effect is measured forn=2 orn= 3. For in-
stance, an anomaly originally located using X = 300' may be checked
with X = 200' and then X = 100'. The data with X = 100' will be quite
different from the original reconnaissance results with X = 300'.

The data shown in Figure 5 and Figure 6 are field results from
a greenstone area in Quebec. The expected sources were narrow (less
than 30' in width) zones of massive, high-grade, zinc-silver ore. An
electrode interval of 200' was used for the reconnaissance survey in order
to keep the rate of progress at an acceptable level. The anomalies located
were low in magnitude.

The very weak, shallow anomaly shown in Figure 5 is typical
of those located by the X = 200' reconnaissance survey. Several anomalies
of this type were detailed using shorter electrode intervals. In most cases
the detail measurements suggested broad zones of very weak mineralization.
However, in the case of the source at 20N to 22N, the measurements with
shorter electrode intervals confirmed the presence of a strong, narrow
source. The X = 50' results are shown in Figure 6. Subsequent drilling
has shown the source to be 12. 5' of massive sulphide mineralization con-"
taining significant zinc and silver values. :

The change in the anomaly that results when the electrode in-
terval is reduced is not unusual. The X = 50' data more accurately locates
the narrow source, and permits the geophysicist to make a better evaluation
of its importance. The completion of this type of detail is very important,
in order to get the maximum usefulness from a reconnaissance IP survey.
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. STUHTS MEADOWS
PRUSPECTING SYNDICATE N. L

KITTICOOLA GRID, PALMER
SOUTH ARUSTRALIAR

. - .LINE NO.=- 8N ... cen

ELECTRODE CONFIGURAT ION

€Y —p—NY—>—)—>
~ N //
A Y 7/
A Y 7/
A Y 7/

PLOTTING " .
POINT. —>X X = 200°

... . SURF ACE. PROJECT ION
OF ANOMRLOUS ZONES

DEFINITE =—
PROBABLE mteenitnun
POSSIBLE 777 7 »

FREQUENCIES: 0,31-2,5 CPS

DATE SURVETQHM h'.J!.!N_ 1570

NOTE: CONTOURS AT
LOGARITHMIC INTERVALS
1.~-1.5-2.-3.-5.-7.5-10 DATE:

1826(1)— 13
Mec PHAR - GEAOPHYSICS

INDUCED POLARIZATION AND RESISTIVITY SURVEY

NOTE: THIS PLOT WAS PRODUCED WITH AN 18M 360/75 COMPUTER AND A CALCOMP PLOTTER
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~m 102K 99N 81K - T84 TSH. T2H 6‘9H ) 6§H' B?H’ ‘ 69“ ' S'lIN" ' 5l‘lN' ’ 51K 48 - YSW. - U2 - 394. - 36W - 334 30K - 27W- * 2UW - 21 18W 15K 124 2] 6W Sl 0 3t 6E SE 12E o 15E 188 . -.  LINE NOQ.- UN-
L L L L L - L L L = . - - - —— A- JICRGRANERARRREREN)Y 4 —— — - - — A- L\ N NN N\NAN\N t - NN\ \L\ AN . § — ; NANNNNN { - — - - = Illlllllllll:llllllllllIll A— L L !
METAL FACTOR (RPP.) ELECTRODE CONFIGURRTION
METAL FACTOR (APP.) <X Y
3.8 8.5 6.0 8.0 CJ z.sj \21/ 13 27 28 15 N-1 I‘EICVDELL J@'L
\_/ L 1 v \\ 7 /r
PLOTTING '\ .~ '
3.4 @ 8.5 8.9 4.0 4.3 9.1 13 12 15 17 / s.u N-3 |. . PAINT —>X X = 300
3:5 m 8.4 N 4.5 8.0 13 m 12 10 8.9 / 1 N=& | . . L, . SURFF‘CE PROJECTION
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PROBABLE s
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. . . [ S 1) - 14
2.3 2.8 2.8 2.8 3.8 2.8 . . . . . . . . 2.8 <1.a 1.0) 2.0 . . . . . 0.8 N-3 - T
) ST o - McPHAR GEGPHYSICS
INDUCED POLARIZATION AND RESISTIVITY SURVEY .. -
. N-5 NOTEs THIS PLOT WAS PRODUCED WITH AN IBM 380/75 COMPUTER AND A CALCOMP PLOTTER




z
3

NR 216 155 173 127 137 116 NP
310 > 204 1s0 115
268 2n 128 128 fus 1u1
315 105 m A g3
RESISTIVITY (APP.) IN OHMM FEET / 2w RESISTIVITY (RPP.} IN OHM FEET / 2n
L , L . e ww 20H 26 2 224 204 16 164 S o B UK
A et
METAL FACTOR (APP.) METAL FACTOR (APP.)
11
8.8 11
NR 8.1 NP
l . . ™ ™ w 2 - 2 2 2 2 2 vu e 18 12 v o o -
FREQUENCY EFFECT (APP.) IN % FREQUENCY EFFECT (APP,) IN %
3.9 2.5 1.8
3.0 3.5 2.5 1.8
2.8 9.5 2.5 @ ( 1.3
N f—m 3.3 I 1—.0'\, 1.5 L]

DWG. NO.- I.P.-5526—14

 STURTS MEADOWS
PROSPECTING SYNDICATE N.L.

KITTICOOLA GRID, PALMER
SOUTH RUSTRALIA

LINE -NO.- UN' <

ELECTRODE CONFIGURATION

Y —>te—N—>X—>
\\ , P d
N\ V4
’ N\ V4
N\ V4
PLOTTING ~~ .~

7/
POINT —>X X = 200°

SURFACE PROJECTION
OF ANOMALOUS ZONES

DEFINITE -essssees
PROBABLE 1
POSSIBLE 7 ~7 7 7~

FREQUENCIES: 0,31-2,5 CPS DATE SUBVEYEDh._| .
F . RN v‘A‘r,\"' '

&
‘ g,

NOTE: CONTOURS AT
LOGARITHMIC INTERVALS
ll-115.2.-3._s._705—10

[8u(1)- 1S
McPHAR GEBPHYSICS

INDUCED POLARIZATION AND RESISTIVITY SURVEY
NOTEs THIS PLOT WRS PRODUCED WITH AN I8N 360/75 COMPUTER AND A CALCONP PLOTTER
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STURTS MEADOWS

 PROSPECTING SYNDICATE N.L.

) KITTICOOLA GRID, PALMER
; : SOUTH AUSTRAL IA

LINE NO.- UN

ELECTRODE CONF IGURATION

< X—>e—N{—>—X—>
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* PLOTTING N s
POINT —»X X = 100’

. SURFACE PROJECTION
’ "OF ANOMALOUS ZONES

DEFINITE oosssssss
PROBABLE winnnnnn
POSSIBLE 77777

FREQUENCIES: Q.31-2,5 CPS

DATE SURVEYED: _@PR 1570
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‘\\ N
. Uy Y
H L3 o e

NOTE: CONTOURS AT
LOGARITHMIC INTERVALS
1. -1 .5—2- -3.—5o _705-10

McPHAR GEOPHYSICS

INDUCED POLARIZATION AND RESISTIVITY SURVEY
NOTE: THIS PLOT HAS PROCUCED HITH AN TBM 360/75 COMPUTER AND A CALCOMP PLOTTER
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9.8 0.7 m 12 ts 1 25 //;\\\ 18 N 7w\ 2 /7 »\ / £ s
- - = = o i i o ™ e o 2 2 o - 1 a o > 0 x o F 12 b 1o
FREQUENCY EFFECT (APP.) IN %
2.3 3.0
3.3 2.9 3.0
2.8 3.0
2.5 2.8 2.8

N

DWG. NO.- I.P.-5526 — 16

»
-

STURTS MEADOWS

PﬁUSPECTING SYNDICATE N.L.

KITTICOOLA CRID, PALMER
SOUTH RUSTRALIA

LINE NO.- _-_ IN .

ELECTRODE CONFIGURATION

Y —p—N—>)—>
~ N , rd
\ /7
\ /7
\ /7

N\ 7

PLOTTING '\ ~
POINT —»X X = 300°

¥
¢

. SURFACE PROJECTION
OF ANOMALOUS ZONES

DEFINITE s
PROBABLE s
POSSIBLE 77777
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H., e

FREQUENCIES: 0,31-2.5 CPS ' BATE SURVEYED:.

NOTE:  CONTOURS AT R £ H
LOGARITHMIC INTERVALS 5
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g,
ROt o

) euln)-17
McPHAR GEOPHYSICS

INDUCED POLARIZATION AND RESISTIVITY SURVEY o
NOTE: THIS PLOT WAS PRODUCED KITH AN 18M 380/75 COMPUTER AND A CRLCOMP PLOTTER
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~ STURTS MEADOWS
PROSPECTING SYNDICATE N.L .

KITTICOOLA GRID, PALMER
- SOUTH AUSTRALIA

LINE NO.- - IN

ELECTRODE CONFIGURATION

Y —>€—NX—>)X—>
- Y N P 4
AN s
AN s
AN s

N /

PLOTTING '\ -~
.. POINT —=X X = 100"

SURFACE PROJECTION
OF ANOMALOUS ZONES

DEFINITE =e—
PROBRBLE uttinaenann
POSSIBLE 7 77 7 7

FREQUENCIES: 0,31-2.5 CPS DATE SURVEYED: _MAR 1970
e

.

NOTE: CONTOURS AT
LOGRRITHMIC INTERVALS
1.-1.5-2.-3.-5.-7.5-10

[82#/n)- (8
McPHAR GEBPHYSICS

INDUCED POLARIZATION AND RESISTIVITY SURVEY

NOTE: THIS PLOT WAS PRODUCED WITH AN 1BM 3980/75 COMPUTER'AND A CALCONP PLOTTER
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- . ﬂ
3.0 2.3 2.0 2.0 2.5 2.8 2.5 3.3 //2:\, 3.0 2.5 m 2.0 2.0 2.0 2.3 2.5 2.5 /3 N 2.0 \ 1.8 Ao.a 2.0 1.8 / 1.3 N-y . MC PHHH GEUPHYSICS
- INDUCED POLARRIZATION AND RESISTIVITY SURVEY
N-8 NOTEs THIS PLOT WAS PRODUCED KITH AN IBM 380,75 COMPUTER AND A CALCOMP PLOTTER
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STURTS MEADOWS

'PROSPECTING SYNDICATE N.L.

KITTICOOLA GRID, PALMER
SOUTH AUSTRALIA

.*. LINE NO.- ____25.,

ELECTRODE CONFIGURATION

X —>e—N—>—X—>
RS .
N 7/

N\ '
N\ '

PLOTTING '\ ~
- POINT —>X X = 200"

s ‘SURFACE PROJECTION
OF ANOMALOUS ZONES

DEFINITE ——
PROBABLE nnenunumn
POSSIBLE 777727

FREQUENCIES: 0,31-2,5 CPS

NOTE: CONTOURS AT
LOGARITHMIC  INTERVALS
1.-1.5-2.-3.-5.-7.5-10

o

] §24(n) - 20
McPHAR GEOPHYSICS

INDUCED POLARIZATION AND RESISTIVITY SURVEY
NOTEs THIS PLOT WAS PAODUCED WITH AN IBM 36075 COMPUTER AND A CALCOMP PLOTTER
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TN McPHAR GEOPHYSICS
N N 1.5 N 2.3 3.3 2.0 N 2.5 2.0 2.3 1.8 . 1.5 N-U - R
INDUCED POLARIZATION AND RESISTIVITY SURVEY
N-35 NOTE: THIS PLOT WAS PRODUCED WITH AN IGM 380/75 COMPUTER AND A CALCOMP PLOTTER
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STURTS MEADOWS

“PRUSPECTING SYNDICATE N.L.

KITTICGOLA GRIO, PALMER
SOUTH RUSTRALIA

... LINE NO.- 6S- |

ELECTRODE CONF IGURATION

Y —pe—N—>—Y—>
W\ ,I
\ V4
N V4
PLOTTING ~ .7

POINT —=X X = 300"

SURFRACE PROJECT ION
OF ANOMALOUS ZONES

DEFINITE s
PROBABLE wnsninnnnin
POSSIBLE 27777

FREQUENCIES: 0.31-2.5 CPS

DATE SURYEVED:.. N0V 1960
nPvam: ”%

NOTE: CONTOURS AT
LOGARITHMIC  INTERVALS
1.-1.5-2.-3.-5.~7.5-10

1624(1) 32
McPHAR GEOPHYSICS

INDUCED POLARIZATION AND RESISTIVITY SURVEY
NOTEs THIS PLOT WAS PRODUCED WITH AN 1BM 380/75 COMPUTER AND A CALCONP PLOTTER
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 STURTS MEADOWS
PROSPECTING SYNDICATE N.L.

KITTICOOLA GRID, PALMER
SOUTH AUSTRALIA

ﬁ_. LLNE NO.— i SS

ELECTRODE CONFIGURATION

€)Y —>—N—>X—>
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N V4
N V4
N V4

N I'd

PLOTTING '\ .~
POINT —>X X = 200°

- SURFACE PROJECTION
OF ANOMALOUS ZONES

DEFINITE w——
PROBABLE mnnansnnn
POSSIBLE #7777

FREQUENCIES: 0,31-2,5 CPS DATE SUAYETEDY-.NOV 196G
‘ mzﬁv@% o AT ’V _':;li

NOTE:  CONTOURS AT . S0~ BN

LOGARITHMIC  INTERVALS L I

1.-1.5-2.-3.-5.-7.5-10 OATEs (dgad 2

| §d1)-23
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R o " THE GEOLOGY OF THE KITTICOOIA
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e Lo SUARY |

OBJECTIVES o

This study was carried out. to detect and map lode occurrences

5T
®

and ore controls in the Kitticoola nine area. A combination of present
and past investigations wvas to be used to select areas of interest in
L which future mining or exploratory work could be dlrected. The objective

. was to locate, if possible a lode with reserves of 20,000 tons

: averaging 2% copper. Exploratory drilling heneath the 420' level is suggested,

" S Work Carried Out: -

" The work carried out included detailed underground mapping

QQ. e-’;of ‘those geological -features which might have influenced lodeand ore
C;ei | development.\ Mapping_was completed in the seven accessible adits and
| Tfllevels within the'nine area, Surveys of these workings was necessary due
to lack of plans and cross sections or inaccuracy or obsolescence of previous
'plans and cross-sections. Surface work was carried out where necessary to
?;Li: h:relate surface features to underground work and obtain a clearer picture
i eof the-mine geology. Research into previous investigations and results
'=,f1was then carried out so0 that areas of special interest could be determined,
Jﬁ-iJQﬂi“Geophysical work consisted of a number of traverses using a Geonics VLF=EH

L . m‘? ' unit over portions of the exlsting I.P, grid. Dnly one minor anomalous
S : A

. : . . ,

i oo area was located.

. Findings: . | e

i Some. of the lode occurrences in the Kitticoola mine area were

Y " found %o be different from those shown on enisting surface maps, Neither

[ R . o
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the Masternman nor the Baker lodes appear to be continuous instead,"a series

of swells occur, which are separated by pinched sections, Two lodé"

occurrences-were found which do not appear on previous maps, Thess are

« eimilar to“the SW striking lodes such as Ansteys and Cottage, but occur to

:«tﬁe East'uf the Masterman-Baker lode systems.

Structure is the main ore control,. ‘the lodes occur in shear

zones and in nost cases appear to be terminated either by younger flatter
ddpping shears.or vertical faults, The nmineralization and thickness of
lodes, their attitude and their p051tion as well as smaller scale features: -
appear to be controlled by the topology of the fractures, Folding has very
little to do vith lode eontrol or ore development. Most of the lodes which

have been mined are worked out, or are doubtful propositions for future

' development. The Masterman lode has been worked out to a depth of 420f%,

.and any future development would have to be at greater depthse  The Anstey

"lode which has not been developed o’ the same extent may still contain

. small amounts of ores Most of the other lodes in that area are relatively

_ small, hut some which have not been worked do not appear to have been

checked,sto any extent, for mineralizatlon. VoL Lovit ul pPrevious

’1nvest1gations 1nc1uding geophysical and geochemical exploration and

. diamond drilllng, in the mine area failed to locate significant minerale

isation.

: Continuation of mining operations'on present known ore

© occurrences {muld‘ not be prafitable, Further exploratory drilling could

be carried out ‘on the eastern side of Reedy Creek, and down the plynge

'of_the main ore shoot. These i areas of interest have not been

t‘prevdousdy tested.”

Tﬁéée ére no records of diamond drill holes being constructed

- ‘to test the uider ore lens beneath the 420 level and this is one obvious

‘drilling target.

et
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2. INTRODUCTION .

Location:
* The Kitticoola Mine (also Inoun ¢ as the Reedy Creek, Tungkillo,

New Reedy Creek, Old Reedy Creek mine, or Great Wheal Oxford) is located

.on the Eastern Slopes of the Mt.Lofty Ranges. It lies about 2 miles SSW

from the township of Palmer and 43 niles by road from Adelaide, in County
Sturt, the Hundred of Tungkillo and Section 950.

Togogsaggx.: 'Mine workings occur on both sides of Reedy Creek
which formsve broad steep sided vallef through bare, rounded hills, The
Palmer fault scarp lies a few hundred feet to the east of the mine, The
hills rise to a height of about 300ft, above Reedy Creek and have a thin,
rubbly soil cover which leaves low, but fairly w1despread sub=-outcrop,

: History and Ownership. The Australian Hinlng Company was formed in

1845 to uork the mine and operations continued fron about 1846 till 1852
in the Tungkillo or Reedy Creek Hine. The Reedy Creek Gold Mining

Syndicate worked the mine from 1890 until 1891-2 when the New Reedy Creek

:'Mining Coy. was farmed and worked the mine until 1897. Since 1908 the mine

has been worked by the Port Lincoln Coy, ‘and more recently by Kitticoola '

. Gold Minest.L. This was a joint venture by Paruma Mines and John
"Mcnmmh Pty. Ltdemntil the former's half share was bought by Sturts

' Meadows Prospecting Syndicate N,L. In mid 1970 Sturts Meadous obtained

the other half share and continued operations under the name of

) Kitticoola Gold Mines.

a Previous Investigations, Exploration‘and Results:

x.‘if.

Studias have been carried out an a regional scale by Rattigan

- and Wegener (1952). White (1956, ss); and White. Compston and Kleeman

: (1967). A summary of exploration carried out in the mine area is included

in'a report by R.W. Fidler of McPhar Geophysies Pty. Ltd, (January, 1971)..

Cain B
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' A summary of the results from these invéstigétions follows:=
' ;(—\ ' - 1) Mining & Prospecting -
| - | @arly exploration in the Kitticoola area consisted mainly
L of driving on ouméropping lodes. Some costeans were dug
‘ m{.an the hills prospecting for extensions %o the lodes, i
A total f about 3000£t, of driving on séven levels has .
.gﬁ;: 1 S "#2’f:been carried out on the Masterman lode and four adits
| ;,\' f totalling at least 1000ft, on the Anstey lode,
1) Driliing
e A‘llmltéd progranme of ‘exploratory diamond drilllng\wés done
‘by.tﬁe Hines Department be%uﬁen 1935 and 19382 This programme
.~.consis§ed of drllling 6 hole;.totdlling 2000ft, constructed
‘td“éeétvﬁhe southern extension‘ofvthe Back, Ansteys, Baker

f‘;ﬁdwmastermén lodes, and in the lhstvthree"éases,ﬁr down dip

extension of the lodes, inles 1, 8 and 6 failed to intersect .
"_éﬁl o f%;>.' S dihe éntidlpated lodes, and the nthéfs'interéected minor
. | | Umineraiizéfion'ln the tdrget dfeég. In 1970 Westgate Drilling
,‘='fm.£~’ ; ﬂ‘.if Cayéid;llled'fod} holes, again with 1ittle suscess. Hole,
’ : : | L -, la, was ggﬁstructed to test th_evdmm dip edrfensim of the
| .;_ Béék Lode; Hole 2a to test the extent of mineralization
fowa in & test shaft; *Hole 3a.to test & definite L.P,
| S anomalyp Hole 4a to test a possible I.P, anomaly, In all
”i .'ﬁ; : wv;:J_ ;,-ji,t cés;éfdindr copper mine;alizatiohldés found in the target
| . “Eii“dreds but none was of 1hteres;'for mining operaticns,
."* ?Zw 1.;“' Uhderground drilling from the 360ft. level was carried out by
. e ; = Kittldoola M:mes in 1970 wnder the direction of HcPhar Geophysics Pby.Ltd,
A, -fﬁEE:TOperatlons ceased after five holes had been drilled due to poor recovery
land high bit wear caused by the brecciated quartz lode. In all cases the

holeg were drilled from the lode into the hanging wall granite, Although



coﬁber tecurred in promising guantities in the remaining lode, in Holes
' KHQZ and\Kh;S;:there was very little copper in the adjacent lode, In

‘"hole Kﬁ.S copper'mineralization was found disseminated in the granite

rather than the lode. Umce again results were generally discouraging,

111)

Geologz,and Geochemistry

R,L. Thompson (1970) did geological mapping, petrographlc

iv) -

geochemical work in and around the mine area for his Honour
.Sc. thesis. This 1nc1uded geochemical soil analysis using

Atomlc Absorbtion Spectrophcunmmry Although copper gave the

g4??j clearest ‘and most meaningful geochemical results the anomalies

only occurred over known mhmralized zones. The geochemistry

. of the ore meterial has been examined spectrographically to

- \determine the ‘economic potential of minerals other than

copper and gold. A wide range of minerals werefbund to
occur, ‘but always at suh-economlc levels.

Geo sio AR

Lo McPhar Geophysics Pty. Ltd. carried out Induced Polarization

(I.P.) and Resistivity Surveys on the Kitticoola Grid in 1970,

Jkrn The anomalous zones vere. very weak, in general, and only two

.I‘

' could be described as definlte anomalies. One occurred over

;G'mine workings and may: have been influenced by mining equipment,
St Drilling has shown that the other definlte anomaly and more

‘fpossihla anomalies ere due to minor sulphide mineralization

:'developments and does not give encouragement for further testing,

Previous detailed underground geological mapping was done by

.N. Fidler of McPhar Geophysics and on the 300; 360; and 420ft, levels.

PRUDUDTION

Reeorded production ‘;f - 1971
) Copperg‘;fd , No publlshed records
*  No published records.
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3, EXPIDRATION ‘o

Work Program: - Current underground mapping was carried out o# three'
levels and in four adits, mainly on the east side of Reedy Creek, 'The
levels mapped were- the 24Uft. level, ‘the SOth. level and the level 10ft,

below the Montefiore Cross Cut, the aumrrworkings being inacc9551ble due

s

o flooding or rock fallo The adits mapped ‘on the east side of Reedy

Creek are allon the Anstey lode, these include the Flyihg Fox adit (adit 3),
the adit running tnto the east bank of Reedy Creek from the road, (adit 2)

the adit immediately above and forming part of a stope from adit 2 (stope 2),

' The adit running into the west bank of Reedy Creek, directly opposite adit 2

(adit 4)*was also mapped.- In all cases new or amended plans of the workings

ot

 were drawn for this report.

In all cases “the geological features in the back (roof) of the

o workings were m8pped, projected to waist level and plotted onto these

plans. Limited surface mapping was concentrated on the east side of

. p‘Reedy Creek end in tﬁe area of lode outcr0p. It consisted mainly of
;plotting positions of lodes, and uhere possible fractures, in order to

o correlaté surface and underground featuresol Cross .sections were drawn

Efi-von grid lines 1 to 10 south sinoe these passed through underground

‘:worklngs. Comparisons were made wvith previous exploration results at

f'vKitticoola to evaluate previous findings with current assessments,

11’

Controls on uork done. The work done underground wvas restricted by

| the inaccessibility of many of the levels.‘ No access was found to levels

o above the 240ft. level and the 380ft. and 420ft. levels were flooded.

‘»This restricted the possibilities of correlation between the levels to a

4pconsiderable extent. ‘The dust coating on. the adit and level walls masked

[ o

'f geological faatures especially in high hacked sections, and extensive -

‘va timbering 1n sone\levals had the same effect.

"
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ore in the lower levels.

Orientation of the Work:  The work carried out was orientated to

structural intefpretationlin order to determine ore controls and to detect,

&

if possiple: any previonsly unknown lode'oecorrences. As lode occurrence
- is obﬁouslyve_ontrolled "oy‘s'tructure; thi's has an important part in the
’éork”carried4oot. Other factors such as. rock alteration which might

s have affected ore a.nd lode development were also noted,

N

'
[

gg: ‘_ Mining at Kitticoola has been done underground, mainly

1

g by driving on the ore face. In the upper levels open stoping has been

used to mlne the ore, and some shrinkage stoping has»been carried out in

v

B .
+
[

Concentration° Ny TWO types of copper ore occur at the mine viz,

, w"the Chalcopyrite hematiten milky quartz ore and the altered=ore, which

. l

;contains 00pper carbonates. The' sulphide ore is concentrated by vet

grinding anﬂ floatatiun. Several dlfferent hematite depre551ng agents

'hava been tried at the mlne, uithout great success. The carbonate ore is
“se.crushed and-concentrated by leaching 1n sulphuric aoid° The concentrates

| _are sold in that form after shipping to Port Kembla.

o O - R s o
5 GEULDGY T |
GENERALGEULUGY.

t

Heglonal Geology The Regional Geology of the area is outlined in

‘!fthe Adelaide Sheet of. the Geological Atlas 1.250,000 series and the area

EA O

surrounding the mine 1s described by Thompson in his thesis (1970),

1s summarkeﬂﬁ@hunr
The main rock types in the area @e ‘the Palner Granlte (Rh/Sg

dating; 490 - 15 my - White 1957) which is assoclated with megmatitee,

o high grade schists and gnelsses, and Kanmantoo Neta~sedinents (Lower
yPaleozoic-Johnson 1965) which, in this reglon, consist mainly of quartzo-

feldspathic schists and gneissics, wzth cale silicate rocks and marble

U



'-near thelbageland the Nairne Pyrite Formation high in.the sequence, lhe
granite occurs in the eastern limb of a broad syncline which plunges_at
about 25 SSW. The Palmer Fault zone, which runs ncrth-south inmedintely
-to the east of the Palmer Granite in this area is probably a Paleozoic
feature which has experienced movements in the Tertiary (Fenner 13930),

Geolqu,of the Mine Area: In the actual area of study, the rock

types encountered were dominantly granite and quartz lode. Some schists,
Wgneisses and minor~migmatites vere encountered during surface work, near
the Back Lode. Thompson gives detailed macroscopic and mlcroscopic |
descriptions of the various rock types and their alteration in his thesis,
Some’ of the following summary particularly on the microscopic properties
of the granite and lode are based on his work.

The Palmer Granite is the only host rock type encountered in
the wnrkings stuﬂied. It is intensely shattered, esPecially to the east
of Reedy Creek, uhere it is closer to the Palmer Fault Zons, The granite
s generally medium to cdarse grained, and fairly massive, but becumes
quiteifine-grained in the transitional contact zone with the ngtasedinents,
The gran;te consists of quartz, pinkish microcline and palgioclase which
is white to green in colour, depending an the degree of sericitization,
Microscopic examination by Thonpson (1970) revealed the presence of
- muscovite, replacing biotite and an appruximately equal abundance of
microcline and plagioclase. Thompson suggests that the granite is best
described as an altered adamellite.‘=

The mine area lies in a zone of kaolinite and sericite alteration
within the granite. The intensity of this alteration appears to increase
close to the lode and shear ZOones, Although the accurrence of true
kaolinite has not been definitely proven most evidence suggests it 1s.A

. The granite in the adit on the uest bank of Reedy Creek was generally

' much less altered and this may be an. indication of a gradational decrease

~

R ~
BT S ~ .



" | ot alteration towards the centre of the Granite. Thompson ‘opecitosuggests

‘(
L

a sequence of alteration as follous Kaolinlzatlon of potash feldspar

- followed by Sericite replacementfof plagioclase and kaolinite and then by
formation'o£~§usrté and~carb6nate veins which‘cut both kaolinite and -

_ sericite. In places on the eastern side of Reedy Creek, especially near

the lode, the granite is altered to the stage where it consists of quartz

” gravel in a crumbly light green mass of sericite and kaolinite,

The lode itself consists usually of granular sulphide aggregates

in a gangue of millcy buck quarts and ankerite. In places the quartz is

b clearer and darker, and in such cases contalns very little fine-grained

-sulphide at best. The mineralization consists of chalcopyrite, pyrite,

"specular hematite and, perhaps, some bornite. The specularite. which

occurs throughout the granite as well as the lode, oceurs in two forms, i)

,JW'% ;either as a fine network or 1ii) as a mass of coarser grainSo The quartz

| j"occurs either as hexagonal prisms or as finer mosaics of anhedral grains,

Jlﬁ,;The sequance of mineralization is not clear a8 nineral relationships are

:;complicated and variable., Although Thumpson has suggested a sequence af -

r?l depos;tion he admits that it is an oversimplification. He also notes

e that the relatively low pyﬂte content of the ore, and te presence of

o ehspecularite 1ndicate a sulphur poor ore forming solution, The occurrence

‘of specular hematite and ankerite in the lode may be due to cantamination
‘;}of the are forming fluids by the marbles and calc silicates which occur near

.‘

- the base of the, metasedimentary sequence.

|-
The nxidized lode consists of quartz of both types, limonite,

3{copper carhonates, dissemlnated gold and in places native copper. Where

'v'the lode has beem partially oxidized 1t onnsists of chalcopyrite, pyrite,

carbonates, specularlte and ‘quartz, with boxwork structures after chal-

A; copyrite (Thumpsan 1970).

i _.The.lodgs occur along two fracture systems, one stdking about SW

!



" ‘and dipping:at an average of‘about‘40°N,'on,which the Hagen, Anstey,

Cullingworth and Cottage lodes .occurs The other fracture system runs
approximately 5=5SW and includes the Horne, Masterman, Baker and Back
lodes, with an ‘average: dip of about, 50‘ Another fracture system

dipping generally at a lawer angle than the-lodes has a strike approximately

nthe same .as the second of the above fracture systems, and cuts the other

1

:vlode systemS. *These structural elements nay be related to the major -

”. Palmer Fault.

' Ure Controls* ~ The lodes occur in three main forms, namely, i)

g massive bu_k quartz with sulphides, ii) banded lode or iii) brecciated

:nlode. The banding in the banded lode is attributed to variations in the

“type of quartz, changes in the specularite concentration the occurrence

/,

~of granite lenses or differences in the ankerite percentage. The main

- ore minerals associated with this type are sulphides and/br carbonates,

and the specularite content is usually fairly high, The brecciated lode

- _7_occurs as a mass of blocky quartz fragments,usually with carbonates and

) sometimes (especially where oxidized), gold and native cOpper. Lode also

, occurs as narrow stringers in altered granite, ‘and in places these stringers

| contain quite high percentates of chaICOPYrites although the overall grade
o ‘g.;;i"would Be low. ‘The different lode types are not necessarily separate,
-;A«u:and may occur in different zones in a single cross section, The lodes
i .‘iohserved in this studY all occurred entirely within granite (although
.the Back Lode, which was observed on the surface only, appears to run along

. . the eastern edge of & lense of quartzofeldsPathic schistose country rock

included in the granite) Variation in the host rock was in the form of

/-L),

: variatioms in grain size, extent of alteration and extent of brecciation.
b,:‘The grain size of the host rook gppeared to have little effect on the ore

o cuntent o the adjacent lode, and did not show a great deal of variation

P from 2 medium 8155 in any case., Where the granite contained larger grdhs:

et . v
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occurrence ¢

The extent of alteration of the lode and granite appeared to be
related to the occurrence of the shear zones in which the lode occurs,

Beoause 1t 1s related to the shear zones, and not necessarily the lode

Aitself 1t is not a clear indicator of lode occurrence, . The only other

o control which 13 not clearly related to structure is the variation in

the form of the lode frnm massi ve to banded, with the tendency for the

'.massive ghite quartz to contain better sulphides,

i smmﬂmx:;cnmmsm* IDDE:  The attitudes of fractures in the nine

' area: influences the extent of lode developmenta the prsitian and orienta-

~tion of" the lode, the extent of alteration and brecciation of the lode and

uall-rock, and because of thls, the . type of ore ‘which occurs in the lode

. and.the concentration of ore within.the lode. Faulting is by far the major
fstruotural'element In the mine area, uith'folding taking little or no part
'sl.zﬂin determining the occurrence of lode within the granite, The most basic
; structural control in the mine area ‘is that the lode has formed along

',rold shear zones unthin the granite. This 1s especlally clear in the

Masterman lode uhere the' lode occurs as a band or bands parallel to and

l uithin an,intensely fractured and altered zone at least six feet wide and

probably munh wider. These zones contqdn shattered kaolinised granite,
often altered to clay, sericite and quartz gtavel.‘ The overall fault zone

is generally a breccia type, but is cut by numerous narrower fractures along

'fwhich gouge is developed. In the sections of Masterman lode observed, the
;dip of these shear zones, and of the lode within then was quite constant,
‘{vThis is not the case on the Anstey lode, however, as the shear zone and
e associated lode form a sertes of steps dipping step like at varying angles
:'touards the NNW. 2 Generally the steeper portions of these steps are langer
‘ _than the horizontal or near horizontal seotions and the dips vary from _
"‘f SU-GOON on the steep sections, tollorizontal in the flatter dipping zgnes,
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f&general featnre since,

:_n;éflc;eé’tmém'ss’ is controlled in some places by the aftitude

of the fracture, that'is, the strike and dip: angle. From cbservations in

adit 2 it would‘appear that a pronounced‘thlckening of the lode from 3-4f%,
to'S-lOft; occurs as the lode flattens off, This thickening does not appear
to'occur in flatter‘seotions above”this, however, so ‘this may not

1f it was,it would fit in uith the development

-expected where the relative movement vas east side down as on the Pal mer

ﬂ

',fault and some faults in the mine area. The ore development within the ‘
lode does not appear to follow this pattern, as mlneralizatlon appears to

be greatest in the steeper portions where the lodes have been stoped

whilemin.the flatter portions the lodes have been neglected,

It ls noted that no intersections of the two lode systems has

“been reported by previous workers, All westerly striking lodes are shown

Aterminating well before they reach. the northerly trending ones, The

terminations as observed by the writen:are by later faults but as there is

- no sign of any intersections on’ the Hasterman lode it would appear that the

lodes do not intersect it° This could be explalned if the more westerly

striking shear zones were ‘earlier than and were truncated by the more

northerly striking ones,

‘5‘ N e Ly, . '
’ The later faulting mentloned above occurs on a series of planes

’ striking very nearly parallel to the Masterman and Baker lodes, but

tranohing to the south.. This causes dislocatlon of the more northerly

trending lodes by faults cutting aeross the lode at a low angle, causing

Jova tapering effect. These faults cut the AnsteY lode, but at a high angle .

S

’ and are responsible for terminating it, They tend to develop gouge on the
,fracture plane with brecciation betwaen some of the larger fractures and
b“’are responsible for most of the brecciation af the lode, Alteration is

'mv frequently found along these shear zones, this is especially noticeable -

' near the ends of workings where lode is narrowing on converging fractures

and‘the lode is aften found to be highly brecciated and altereds The



n

‘reason for this effect'is probably that the fault zones form good channel=

uways for hydrothermal solutions and for oxygen circulating surface waters,

The fault pattern appears to be converging on the Palmer Fault zone in a
northerly direction and 1t is possible that movements on the faults were

related %o movement on the Palmer Fault. The locations and occurrences of

'some lodes mapped in this survey were’ different from those shown on

previous maps of the area. The "lodes shown on many earlier maps are

really shear zones in which lode occurs and some lodes mapped at the surface

Re%

in the present survey in the mine area, are not shown ‘on EXIStlng maps,

Gne of these, which lies along line B.S to the east of the main shear zone

may. be the surfaoe expression of the southern end of the north-south lode

exposed in No. 3 Ad}t. Another lode further to the south but also on the

¢ eastern sida nf the main N-S shear zone appears to be possible extension

b f_"of the Anstey 1ode. Generally lodes ocour as discontinuous lenses, althoughﬁ

" the Masterman lode 1s continuous over a distance of about 300ft, and Anstey s

vy,

.'J

",-spf'lode is continuous for l feet, (underground at least), along the length -

Aof adit 4 and most of adit 2 (and stope 2) and may extend further east

o, i

- ; than do the vorkings. The Masterman lode is terminated by a roll on a
o - plane striking at 10° (magnetic) exposed on the edge of one of the large

- pits near the Masterman shaft.r Anstey's 1ode is terminat ed at its eastern

end, in Adit 3, by a shear zone striking at 213 + The termination of a

"lode by a fault plane which postdates the shears glong which lode occurs

. seems torhe a common feature in the mine area,

Ure Heserve9° ; Very little ore appears to remain in the Masterman

- 10de above ‘the 420ft. level, Extensive stopine o the good ore has left

;;‘.only a few pillers, a thin cover aof lode on the walls,and some poor grade

i materialn rIt would seen that existing reserves on the present levels,

Jy*'r uould not be of sufficient to warrant mining Most of the other lodes

ij-are either 400 narrow or too low grade to uarrant exploitation.

o a

AL
#
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The Anstey lode still contains plentj of unmined lode materiéi, but. most
of this is in the shallowly dipping sectlons which are generally poorly

mlnerallzed. Reserves here may be considerable but not at workable grades,

i

6. FﬁAéiBiLm |

q.:f The feasihility of continuing nining operations at the Kitticoola

'.'«'

v'Mine, does not appear to be practical, The reserves remaining within the

presenx workings areestimated to be very 1ow in volume and grade. For
profiteble-operations to be started ned mineralized areas would have to
be found,- i -

i N

.' FURTHER wrmx

First priorlty for further work should be given to diamond drilling
beneath ‘the 420ft. level of the existing worklngs. Two dlamond drill holes =

vere prOposed to test thls area by F.E, Hughes in 1955 (see Mining Review

No. 98,~ps‘L16) but the holes werehnot drilled,.

_This zone appears to-be an?obvious drilling target and the holes

‘ys proiosed?oy ﬁughee should now be drilled, In addition a third hole should

be snnk to,the southwest of the otherltworholeso

Each hole would be of the order of SUth. Assnming drilling costs

™

at between $8.00 to $10 00 per foot the anticipated costs are between

$12 000.00 and $15,000 0o

ST R. BARRETT & L.G. NIXON
ot L.G.B. NIXON ARD ASSOCIATES

)
™y
.
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- ABSTRACT
Kitticoola Mine is situated within the outcrop of
the Palmer Granite.near the Palmer Fault. Copper bearing
sparingly auriferous sulphides occur in lodes following ..
a Gonmjugate fracture. pattern. Early workings, dating
from 1844, exploited enriched secondary oxide material.
Sulphide ore could be explored by diamond drilling as
already recommended in 1953. Oxide remnants are exten-
sive and suitable for in situ leaching. More widespread
dlssemlnated ores are not impossible,
‘The mine is shut down, in decrepit and ill-run con-
dition. = Departmental assistance could be given in
development, but managerial safeguards would be necessary.
INTRODUCTION
Appraieal of the mine was carried out following a request for Departmental -
-.assistance in diamond drilling by-the leaseholders, Sturté Meadows Prospecting
Syndicate No Liability. Reports of recent exploration were pr0v1ded by the Syndlcate,
earlier departmental reports were examined and a one day 1nspect10n of the mine -
carrled out.
>Kitticoola Mine is situated two miles south-south-west of Palmer in
"Ceunty:Sturt; Hundred of Tungkillo, Sectioﬁ‘960,«Block'33.; It lies about forty
miles from Adelaide by road, at the eastern margin of the Mount Lofty Ranges,
adjacent to the trace of the Palmer Fault.. .The land is privately owned,'withv

mineral pightéjalienated from the Crown. Since 1970 the mine has been in the

hands of Sturts Meadows Prospecting Syndicate No Liability, who were previously part -
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owners with John McIlwraith?Pty. Ltd. The-syndicate.has‘an:agreement with: the

landowner for m1n1ng rlghts, current unt11 30th Apr11 1992.

The mine was visited on Apr11 6th in the company of Mr. H. Edwards,

a mining englneer engaged. by the owners a short t1me .before they termlnated active

operatlons, and Mr. L N1xon of L. G B Nixon and Assoc1ates Consulting Geologists.
At the time of the visit the mine had been:shut down for about eighteen months, it
was flodded up to an estimated five feet above the floor of the 300ft level at

Wooton Shaft.

1 ‘The purpose of the visit was to assess the quality of available data and

~ to' form an 0pinion of the remaining potential of the mine. |

.HiSTORY
There are no records of the earliest(nmospecting and developnent work
at kitticoola but traces of old pits and tieneheé-are widespreadt The_Australian '
Mining Company was formed in 1845 to work the mine, which it did until 1852.

Reedy Creek Mining,Syndicate.worked from 1890 to 1897, and the Port Lincoln Copper

- Company from 1908 to.1918. 'Kitticooia Gold Mines operations date'from 1933 to

1937 and were renewed more recently. "Tributing" was carried out intermittently

between these periods of more regular work.

The Masterman and Baker.lodes haVe‘been worked more or less extensively
down to the 240ft . level. Other lodes‘have been worked sporadicaily Earlier
writers estimate total production as nearly 300,000 tons of ore, but no precise
f}gures of tonnage or grade are ava11ab1e? '

| Six exploratory diamond core hoies were drilled by the Department of
Minea between 1935 and 1938, when this work was: curtailed at the request of the
holder of the mineral tights. The resulta of this drilling are shown in the

relevant Mining\ﬁeviews.GS;'GS, 66, 67, 68.
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‘More recently McPhar Geophy51cs carr1ed out an I.P.: survey over

Kitticoola for Mines'Exploration Pty; Ltd ") and later 1n 1970 another one .

for Sturts Meadows Prospecting Syndicate. Follow1ng the second I.P. survey, fourf
surface and five underground diamond'drill holes were made by WestgatejDrilling
Co. R.h. Fidler of McPhar Geophysics reported on this work 15'1971,
R.L. Thompson, an Honours Student of:Adelaide University, worked on':
Kitticoola in 1970, but hiS‘reportAhas\not been seen by the writer.
| ..Finally, in 1972, iL.G.B.vNiXon and Associates reported on,the'property;v

Mr. Nixon has advised the writer that this 1nvest1gat10n and report was made to.

. a strictly 11m1ted budget after he had been asked to assess McPhar's results.

The relevant underground mapping was, carr1ed out by Mr R. Barrett a student of

"Adelaide Univer51ty who, although met1culous had not before worked underground

3

Mr. Nixon's part in the investigation was 11m1ted; It is unfortunate that mention

of these-constraints. is omitted from their report.:

Departmental reports include those of Jackf(1914),’which gives a concise
account of the KittiCoola WOrkings and mineralisation, and of Hughes,(1955) which
summarised the mine geology and recommended further'diamond drilling. Hughes'
report includes a complete list‘of'departmental references; |

GENERAL ‘TMPRESSTONS

Seldom has the writer had cause to: form Such an unfavourable impression
of the general competence of any mining o?eration as is now the case at Kitticoola.
Recent exploration, development and mining work are characterised alike by a |
complete lack of system or of 1nformed technical guidance. |

Early work on the property’ appears to. have been in accord with good

practice, early reportS'were lucid. Jack (1914) quotes Lowe (an early manager?)

in warning against confusion between lode walls and nearly parallel later strike

faults. This had already led to loss of the lode on various drives and to the

deviation of the lower part of the Masterman Shaft into the hanging wall. ‘Hughes
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':;(op 01t), although he 'did not recognlse the d1v1s1on between the Baker and

Masterman Lodes wh1ch is 1mp11ed by Jack's assay data, drew attentlon to the _

) plunge of r1cher ore down what may be called the Masterman ore shoot He pr0posed |

i

d1amond dr1111ng to explore and develope th1s.;l

These- warn1ngs and recommendat1ons have of late been- completely 1gnored

P
1

1n favour of an 111 chosen scatter of futlle I P, work The-dlrectlonseof i’ 2'

' potentlal cont1nuat10n and extenslon of the lodes remain as untested today as

;
1 !

‘they d1d forty years ago
‘GEOLOGICAL,SETTINB e '1, “ : Ad':\ \‘u"‘at" B
| The mine lles w1th1n the outcrOp of the Palmer Gran1te, an elongated ; |
body some 3/ m11es long and 3/4 mile w1de, near 1ts southern extremlty The*lv

Palmer Gran1te is Lower Palae0201c 1n age (4904_ 15 m. y b. p ) and conforms to the

structural gra1n of the enveloplng Kanmantoo metasedlments. It is assoc1ated w1th

lgran1te grieiss and (?) m1gmat1tes wh1ch suggest mgranltlsatlon or1g1n.'

The lodes at Klttlcoola comprlse the . Baker Masterman Cr1tchley and
Back Lodes, str1k1ng north- north east w1th a fa1rly regular d1p of about 60 to.

the west;’ the Hagan Anstey and Culllngworth Lodes, str1k1ng west- south west w1th

‘a northely d1p, but alternat1ng between steep and flat port1ons after the style

of a f11ght of steps; lastly the Horne and Cottage Lodes str1ke approx1mately northr

n

west, and dip steeply to” south west and north east respectlvely
The Baker and Masterman Lodes are the largest and’ most- slgn1f1cant .

past producers where contlguous they appear 1ocally to have reached a comb1ned

"w1dth of 30ft.: The Anstey and parallel Lodes are probably ma1nly 51gn1f1cant

~ for the'thickenlng effectrthe1r Junctlons may have on the Baker and Masterman

lodes. The Anstey Junct1on in partlcular appears respon51b1e for the north-*

p”ﬁ’glnngasterman ore shoot. ‘The Horne and Cottage Lodes are relatlvely
narrow and have not been worked extensively.v»The_nrne 1odes form afrudepconjugate,

pattern, apparently related to shear movement on the nearby Palmer Fault,.and

N
H
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- modified by the var1at10ns in rock competence between the relatlvely br1tt1e
Palmer Gran1te and the surround1ng metasedlments. If assay data were avallable,’“
: 1t would probably be poss1b1e to relate m1nera11sat1on to lode att1tude and to

. establish by careful mapp1ng sequences of m1nerallsat1on and fractur1ng

The gran1te county . rock in the mine area is a med1um gra1ned biotite-

adamellite. Kaollnlsatlon is common in the ne1ghbourhood of the lodes but seems -

‘more closely related to barren late fractures than»to those carrying m1neral1sat1om

- The lode material comprises granite debris quartz, calcite, dolomite/ -

-anker1te, specular hemat1te pyrite and chalcopyrlte In‘the oxidised'ZOne the

sulph1des are mostly absent their place has been taken by 11mon1te w1th more’ or

i

‘less malachite, azur1te, cupr1te tenor1te (?) ‘and nat1ve copper Traces of

bornite and chalcoc1te have been reported below the water table suggest1ng that .

some secondary sulph1de enrlchment has taken place. Gold was apparently'Widely-
'_ d1str1buted in’ the ox1d1sed ores where the h1ghest values were assoc1ated W1th

'_Tthe Masterman Lode; There is a suggestlon that gold and pyr1te are assoc1ated

“but although thlS seems probable data to: conf1rm 1t are 1ack1ng A 11tt1e

dlssemlnated su1ph1de is reported in the granlte and gnelss cut by M1nes Depart-

- ment d1amond dr111 holes'Nos.‘Z and 3. The a55001ated granite is mostly descr1bed

t

as "calcareous"_and'it'is uncertain whether these disseminated»sulphides,and-cal-
careous matter are introduced "lode material" or the sulphi@§$¥are‘offprimarl: |
DISCUSSION

- _There is little doubt that the mine's early success was due to the

- presence of "rich bunches' of_oxidised‘ore*aboue‘the ?4th.'levelf lts'subsequent

failure combined difficulties of treating:sulphidéﬁores with inefficiency and

‘1nept1tude in following the ore- bod1es and 1n development'work

Hughes suggests that some 10 000 tons of ox1d1sed ore remain in the

upper part of the_Masterman Lode. Tak1ng the whole m1ne the f1gure must be con-
Siderably greater, but it seems quite'certain that’tO're-open-and,seCure the’

)
!
o4
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_ upper part of the workings W1th a view to‘n1n1ng th15 nater1a1 would be: proh1b1t1v—;
.elyAexpen51ve and impracticable. Its recovery by in s1tu 1each1ng appears ‘both:
-practicablle and attractive, The present mine- water stand1ng in the ‘lower part of -
the mine appears richly cupriferous. In the ‘récent mill, flotation has been ‘com-
bined with heap 1eaching and .a certain amount of cement copper produced.

The grade of underlying primary sulphide ore is so far only suggested
by the intersection in the Mines Department diarond drili holeTNd.Z,lwhich_assays‘
slightly less than 1% copper over 10ft. from 351'2" to 361'2". This intersection
lies outside the linits of the conjecturediricher ore shoot, in a region wherev
strike faulting has probably hstretched” and impoverished the lode.i It is possible
that the grade may be better further north, but- this can only be demonstrated by
diamond dr1111ng as suggested by Hughes |

It is pert1nent to consider whether the copper and gold values were
derived locally from the Palmer Granite, or ' from more distant sources by way of
the Palmer Fault. The Fault, from the numerous. mines and m1nera112ed show1ngs loc-
ated along its trace, has clearly been an important channel for ‘the supply and/or
circulation of mineral bearing fluids. Both extremities'of.theiPaimer Granite. .
show some evidence of mineralization and the.granite‘itself is emplaced in, and
may well be formed from, sediments which carried more-or-less extensive syngenetic.
mineralization. |

The Kittieoola lodes are‘small and‘narrow features on a regional scale.
Their importance is purely local, but their interest centres upon the much wider
bearing which local studies may hare on the possibility of the development'of>
extensive disseminations ofAsulphides in, or>associated with, the granitic rocks
of the area. 4 » ‘ |

. RECOMMENDATIONS

la. - The probable continuation of better grade sulphide ore, both in the
_'tootwall of the present northerly deve10pment workings on the 360 and 420ft..

levels, and .as a.north-westerly plunging ore shoot, “has already been recognlsed
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i by Hughes (1955) and appropriate dr1111ng recommendatlons are 1nc1uded in hlS

report. (The descrlptlon 1n his text of the westerly d1pp1ng Masterman ore shoot

as having a north=easterly instead of a northswesterly plunge‘ls surely an error

_vln transcription).

b. ~ The broken and' caved remnants of’ iargely oxidised ore 1y1ng above the
300ft. level are probably amenable to-treatment by in sltU'leachlng and the mine
appears ideally situated for the conduct of large scale in.sitn leaching
experlments. | o B

A number of private 1each1ng ventures ‘have been carried out in the State

~ and many of the small ddsused mines are potent1a11y suitable for in 51tu,1each1ng.

Although laboratory research has béen undertaken, there appears to be a lack of -

controlled field scale or full scale testing.'-Kitticoola operations'could remedy

_this.

- 2. _‘In view of the record of performance of Sturts Meadows Prospecting

Syndicate, it would plainly be imprudent to eXpend public moneys on the invest-.

igations outlined above, without provision of effective controls to ensure that -

the work was competently carried out, and that the results were directed towards

bona fide mining operations.
Without some such measure of departmental control it would be'impossible
t0‘recommend assistance to the Syndicate. The m1neral rlghts of K1tt1coola are

allenated from the Crown and are likely to: remain so for at least the next three

'years. Such control as ex1sts under the terms of present Spec1a1 Mining Leases

is therefore ruled out.  The Mining Act (1971) is understood to- prov1de for
'a551stance "upon such terms and condltlons as may be determined by the Minister"

and it would not appear impossible for acceptable and- effective terms to be agreed

‘between the Department and the Syndlcate

- 3. On the larger scale it is recommended that the Department -should carry -

out a detailed geochemical survey of the whole of the'Palmer Granite. This would

seek to determine whether a recognisable patternjof copber‘mineralizaticn cquld’

-
'



be linked to:the;gepmetry of the granite, or with that of the fault»system.' Such
a survey might form the first stage of a iegional study of base metal trends across
~geological time and thus prepare the way for an intergrated search_forkpdrphyry :

coppersband similar large scale low gréde deposits:in South Australia.

JG-S:MFV | . J. GORDON-SMITH
27th April, 1972 . ' Senior Geologist °
, . Metallics Minerals Section




>

e B3

 REFERENCES =

Barrett R, and Nixon L. (1972) The Geology of thé Kitticoola Cu, Au Mine, Paluer
- S.A. Exploratioﬂ Report fbr_Kitticoolé Mines Limited by L.G.B. Nixon
and Associates; unpuﬁlishedl f o a

Fidler, R.W. (1971) ExploratiOn of the Kitticoolé Mine-Area for:Stuft51Meadow$ '
Prospecting Syﬁdicate; McPhar Geophysics report;‘unpublishéd.

Hughes, F.E. (1955) Kitticoola Mine, Mihing Reviéw, Adelaide,. 98:113-117."

Jack, R.L. (1914) Report on the Kitticoola Mine,jMining Reviéw, Adelaide;19:43-50.

Mines Department. (1936) Diamohd‘drilling report, Mining Review, Adelaide .63:59

N E S S Rt
. | - (1937) S I;" | ." "o o " - 65155
" " | TR o " " ‘66:45‘
" "('19'38)» AT 1" - " . " 67:53
" f(19385 | " A; " f. : " " '68;5f

Smith, R.J. (1970) Report on the Induced Pélarization and Resistivity Survey on
the Kitticoola Grid,'Palmer, South Australia, for Sturts:Meadows Prbs-

pecting Syndicate: N.L. McPhar:Geophysics repbrt;:unpuﬁlished.



RV Py SR

i

10
L1y llllllll
|llerl T

Ob4

) Smithfield

/
N\ :
M "\ O Sakisbury B
Y T E
!) -

= 7

O Ba/hammﬁ

M;‘ 3 ar/rer 0
0/0”6/70'0/7

0
l.

¢
o “Scale :;;n"“v:Kilome.frés‘:.;“ G
10 0 40

, 30
P

: }
_ |
0 .

-Manrim-
0

METALLIC MINERALS
SECTION"

Compiled: J. G-S.

» T
10 1 |

B S_calé in Miles

| Le gend
- BE Paer Granite

/ Palmer Fault Zone

Drn. DM | Ckd.L¥W

- DEPARTMENT OF MINES — SOUTH AUSTRALIA

IM-2.70 AIZ10

" LOCALITY PLAN

~ KITTICOOLA  MINES

Scale: /jn=8mifes

Date: 27 Apri/ 1572

Drg.No. -

S9800




|

i
!

McPHAR GEOPHYSICS PTY. LTD.

G CTEPPING GDoOuT BOTW.ITT

a
20
0
o
"o
(7
0]
Kaolinized to 240
granite
()
%
1(«
32' +
4 0 Quartz fractured secondary carbonates
+ J
+ specular haematite and some sulphides.
1/ +
y
o
4
/]
o
2/ 0
0 (/]
0 0 ¢
V7] 0
0 g
o
0 o
o
o 'R
0 ()
0 o0
0
0
o (7]
(4]
0
About 1% sulphides (o)
in quartz. 0
Secondary carbonates 0
()

Irregular quartz— sulphide
stringers.

/‘,
Kaolinized granite,
some sulphides.

Copper in decom po"sed

/
granite +/ /

Small quantity of

Quartzwshattered -~ high grade copper ore.

-
-

Specular haematite.

0 b
(24

X

Shear filled with kaolin and micas

P
X fr
x /77
(e )&
7
s
/7.
Ly
’//
/77

o © © Ouartz lode, bearing chalcopyrite

x

x

©

REFERENCE

x Granite

Survey point.

SETUF\’TS MEADOWS PROSPECTING SYNDICATE N.L.

GEOLOGY OF KITTICOOLA MINE
300" LEVEL

SCALE:20 feet tolinch

DRAWN: |.s.
DATE: 10:2-7I
APPROVED: R W.F.

DATE: 10-2-7I

1824(m) =] |

DWG:G.C. 4120A



McPHAR GEOPHYSICS PTY. LTD.

SAMPLES ABCDEF COMPOSED OF CHIPS TAKEN AT 10' INTERVALS OVER 40'
SAMPLE G COMPOSED OF CHIPS TAKEN AT 2i0'220'230' & 280" Samples taken by Mr.H.Edwards.

STURTS MEADOWS PROSPECTING SYNDICATE N.L.

UNDERGROUND SAMPLING PLAN

KITTICOOLA MINE

ANSTEY'S LODE (EAST OF CREEK)
SCALE: 30 feet to linch

DRAWN: [.S.
DATE: 10-2-71
APPROVED: R W.F.

DATE:10-2 71

|84 (m)- 2|

DWG: G.3132 A



McPHAR GEOPHYSICS PTY. LTD.

Gold determined by AAS following the solvent extraction of
Au—~Rhodanine complex in amyl acetate.

GOLD RESULTS (dwts/ton) 4 /77

‘ DRAWN: |.S.
STURTS MEADOWS PROSPECTING SYNDICATE N.L. PLOVEE.
UNDERGROUND SAMPLING .SKETCH PLAN
KITTICOOLA MINE - DATE: 10271

FLYING FOX ADIT |
SCALE: 20 feet fo linch ,80’4 /”) - 3

DWG. G.3133A




McPHAR GEOPHYSICS PTY. LTD.

x//*
x
. . +
Milky quartz with x //
. . . ~
with scattered minor chalcopyrite, » ”
and special haematite. x 27
> / o+
X & 7
Pink and green granite cut by N / 7
numerous biotite talc—clay filled fractures,some transported . N / 4
T malachite. . x 07
x *
p’ X p.3 x x/ %
> X X /
x > x xf{ *
X x x b N x % >
X,
¥ X ox x X X X X x « Quartz veins with associated

x
X
~ |
R / « Sspecular hoemolt.nte.
. Max. width 18
X
x X
X
X
XX Malachite stains in cracks
-\'
*
x X
K Filled
X k

X

Chalcopyrite present
in quartz veinlets

REFERENCE

o o o Quartz lode, bearing chalcopyrite

x x x Granite

@) Survey point

DRAWN: |.S.

STURTS MEADOWS PROSPECTING SYNDICATE N.L. DATE: 102 7

APPROVED: R.W.F.

GEOLOGY OF KITTICOOLA MINE
420' LEVEL

SCALE:20 feet tolinch IFJ# /”o

DATE: 10-2:71

DWG.G.3134A



McPHAR GEOPHYSICS PTY. LTD.

depression-4-5°

PRV S

Gronite chips to25 feet

(Percussion hole)
\ x /ﬁ

HOLE 5 o,
Lengthgz{'r,"depression 26;::?3"3;%;i a N
7'; <0§M@ f2] > N /(\ N
{‘\,«}Y 0 /\ AN
HOLE 1 : [ o )
. ’
N
N
HOLE 2
Length p
200 0 b
1036 AV{“\
Lo
0%% Mainly white milky quartz 0 X

with abundant sulphide blebs

oG .
ote specular haematite

4«9!“”:}

Orebody,dipping steeply
through roof. Ore in hanging w 1l
Granite weathered

Length 12"3 050 x
depression-4°

t————¢ Diamond Drill Hole

REFERENCE

Quartz lode, bearing chalcopyrite.
Granite

Survey point

Projection of winze

STURTS MEADOWS PROSPECTING SYNDICATE N.L.

GEOLOGY OF KITTICOOLA MINE
360' LEVEL

SCALE:20 feet tolinch

DRAWN: [.S.
DATE: 10:-2-7I
APPROVED: R.W.F.

DATE: 10:2°7i

|84l ) S

DWG.G.3135A




— 2280

——2240

— 2200

—2/60

—2120

-—2080

Rooad

2040

—2000

—/960

— /920

— /900

- Gronrte

2 5 il/ '/ C US/)
' {’é Zone -wrth

o

/ocoe

NS granite and

SECTION F-F ALONG LINE 6 S

Gronste

/900

—2280

— 2240

—2200

—2/60

—2/20

- L/'w'n'g Areo

—| 2080

Gronrte

!

Grovite

Boundtary

2% awts /fFonBot:
over 97 Sectron
. approx.only

/

|

D.D.K projected
From aporox. 40 /.
Sourth of sectrvr

/ 2/00

L

a

F—2040 )
' |
SECTION G-G ALONG LINE 7S
—2020 2020
— 2280 —_—
I SHAFT
= T
— 2240 / I |
Grarsrre I ! T
- Gronrste T
— 2200 2200
— 2160 —_—
— 2120
— : i:'::e Grarnste / 210 0~—
. Road and end of . \\ ¢ Auy
_Eam‘een area. y 'OFF/
, 6
_ ~
/
1 ~
| -~ Adit No2
L2000 1\ N I 2000
—2280 2280 —
L]
- Pit) Pf T
'y ,
T G # ‘ 6§§/
/ e 005‘/ — —
——2200 /L /// é/ . — 7 2200
é ‘\Q} - ?k
o 4 // ¢P OV/ %«75 04 ‘ — - —
V)Y —
— 2160 O/\’( 7, £ — B
B 4er/194
—2/20 |
e 2100
———zbao ]
o :
; D.D.H.No.2 :
——2040 | Projection of Skope J —
Road in Stope No.Z. |
— 2000 ST 2000—
<€— D.).H. approx /20’ West —
/960 | ! ]
— /920 —
| Copper from O-/% to [-8% ‘
— Go/d from /aw/t fo Zaw/ 1900 —
—— /880 . o
£nd/of .0 #- 54 No m/'nera//lsaf/'a\ﬂ\ S
1840 Infersected fo 702’ ]
| 820 02" | SECTION |-1 ALONG LINE 95S
‘ o , , /820 —
‘11 2260 I 2260——-——
| 2240 —_
~ ? vl B
E.____.2200 ' Gransfe 2200—
— | : ]
\f——zxso // //‘ ]
\_ SHAFT — Gf‘”’"’_‘-’/ // | s B
o7 yd V4
/ov‘ ¢
—%/20 — // / ‘w?“ | P\’-/ | |
Adit No.3 ] §>, ,15 N
— L XN @?Y\B ﬁ,\* Y 2/100—
' — Adit 3 C
—2080 == / | 'L°$/ @ B ¢ L
d | D/ /
_ | / N ! .
‘ 0
—2040 2 e oo Stope 2 / ]
vyl /
-Ronr Nl e ||k —
Y T Rdmet
ﬁf:’ SECTION J-J ALONG LINE 10S 2000—
/880 . _—

) 8u{w)- |

L. G.B N/XON

AND

ASSOC/ATES

DRAWN

TRACED

CHECKED

DATE

N 3.: ;\z -‘.\) J*‘

R.M B,

MR.T.

KITT/COOLA

Sections a/ong /ines 68,75, 88 98 /08
"“(/(/7‘7‘/(:00/(} Gold Mines N [ |

MINE




v
— 2280 2280 —
Pum— —
Gronite |
2200 —
2/00 —
Gran/te S
———2080 —_—
I . i ‘ | Haulage —
{, . ‘ Q Adit
——2040 | : —
— —_
2000 | | | 2000—
| | SECTION A-A ALONG LINE IS ]
L . )960 | | | ‘ /960
——2280 2280 —
L ‘ DDH.IA. |
——2240 \ T~ ~
——2200 \\ Gressses 2200 —
Grarnrfe arnd schrsis
_— < | — —
—2/60 ’ \ N —
Bouwrdary =
- approx. on/y '90’\ —_—
oia
- 220 =\ —
| i L))
Road ' o
| J/ | 505"
5 4 Granste o
2080 —/
L - | | | o Haulage Adit —
o : 0 S NUNICELC PO SV TSNS PN — _ Cross Cut
L—2040 | ‘ —
H [USS— |
—2000 2000 —
| Under/ay shaf/
| : « O/ Looe & Froctured granite — 1
| SECTION B-B ALONG LINE 25 Fsoon e oronie miy oo
/960 ,‘ 1 - \}.o Foo’wa// Foe/t ' /960 ——
| . ‘ |
—2280 ( ' ' 2280 —
e A
\ Grnersses
T Gron/ste § schrsts T
—2200 \ 2200 |
‘ ] T
"“—'2/60. Bowundary —
approx.only .
—2/20 —_—
—_ Surface /2 ' , // 2!100 — |
Slumping ¢ / /
Mrll Area ”/ J- 4 -7 / —
Office AT y /
Roaad ' —— - /
[ / Haulgg_e__ A__c_:lit ‘ , | —
- / E___ | | / /
2040 R
—2000 2600 —
. ’ f
17960  —
— —
—-/920 —
— ‘ ' /800 ——
——/880 SECTION C-C ALONG LINE 3S 1880 —
—2280 | | - | — 2280 —
T ——
—2240 —
Gronite
— L » : E' PRSI |
S
——2200 Gnersses 2200 —
Graprte
Boundaory
—2/60 approxs/mate —_—
only
Surface \ —
slumps
T
/ f /
~ |—2080 —
—— 2040 J—
—— 2000 2000 —
——-1u960 —
——/920 —
— /1900 ——
/880 _ . —
| SECTION D-D ALONG LINE 4S8 |
—/860 . - 1860 —
—2280 : o | . |
. : _ , ‘ Granrs/te T
——2240 T | - | ‘ —~——
Dump
)‘ Gne/sf)_-‘_‘
_ //”_, Bowpdary
' //ﬁ;-/. a,a/a:ax, only .
——2200 COLLAPSED 2200 —]
S7TOPE
— 2160 _
o Surface S T
iy ’S//U”j:dny/’?/ - —
-zl 2100 —
~
—£ 2080 —_—
——2040 —
——— 2000 2000 —
/960 L
— .
—/920 . | ‘ ‘4
SECTION E-E ALONG LINE 55
——/900 | 1900 -
[ 84 (1v) -
o L.G.B. NI XON AND ASSOC/ATES
SCALE | . ,
FEET40 O 40 80 120 160 200FEET prawn | rmb. | W ITTICOOLA  MINE
= —_— ———————— o TRACED | M.R.T. , | . ' .
S Sections along lines /S,25,35,4S & 58,
pare |uamworel  Kitticoola Gold Mines N. L .

v



McPHAR GEOPHYSICS PTY. LTD.

/
|
v
*
x ﬁ
X /)(
x/ +
X
+
Milky quartz with x //
. . R +
with scattered minor chalcopyrite, > / ~
and special haematite. x ,
> / &K
x 7
Pink and green granite cut by v S P

numerous biotite talc—clay filled fraclures,some transported N N / 4
L " molachite. x x* x Z

. x x / /)(

p, X x x x_ /,
3 x x /
x > x x 7 *
x u X ad bl i X x x

X X

¥ x o x x X x  x .x x x Quartz veins with associated
- x specular haematite.

* X s
Max. width 18

X Malachite stains in cracks

X
1
x/ O fX
A VNS SRR ISP, - , — SR, — X O o i o - et - e e
é ¥ x
j 0 ©

Chalcopyrite present
in quartz veinlets ¥

Chalcopyrite in fracture

REFERENCE

Quartz lode, bedring chaicopyrite

x x 'x Granite

O Survey point

STURTS MEADOWS PROSPECTING SYNDICATE N.L.
GEOLOGY OF KITTICOOLA MINE

420" LEVEL } /83“(‘('

SCALE: 20 feet tolinch

DRAWN: |.S.
DATE: 10-2-71
APPROVED: RW.F.

DATE: 10-2-71

v)- 3

DWG.G.3134A




MicPHAR GEOFPHYSICS PTY. LTD.

(Percussion hole)

Granite chips to 25 feet

HOLE S 0
Length 24", depression 267°-35° (5 , a &
1 ', 0
il 0 X A N //\\
0 0 /\ N
_ L ; - v 4 _ HOLE i Length 34', depression —-0° 2 / ¥ ( o |
' S AN B R § ’)F"‘“'""*"‘”"’\“\::’/‘/ - — i e A o i e e e i o e
HOLE 2 ~
Length 34, depression =28™
3 x
® x
[4]
HOLE 3 ' 0
, Mainly white milky quartz
T Length 477 N with abunddnt”sulphide “blebs o I ——— B R ’
depression-4-5 ore specular haematite
o
|
Orebody'dipping steeply i
through roof- Ore in hanging wall ‘
Granite weathered i
{No mineralization)
HOLE 4 {
Length 10" g
depression-4°
X ’
Pink 8 green X
granite X ;.‘
(o) i
x
X N REFERENCE
X
olo o Quartz lode, bearing chalcopyrite.
i w wx Granite
? ES
t
O] Survey point
‘:(h Y  Projection -of winze

t——~— ¢ Diamond ' Drill' Hole

o . | - | o ﬁ | nRAWN; s, ~
STURTS MEADOWS PROSPECTING SYNDICATE N.L.  soeovnmwe
GEOLOGY OF KITTICOOLA MINE

3601 L EVEL DATE: I‘O'2}"7|"

SCALE: 20 feet rolincﬁ - IQJ#JV)"#

DWG.G.3135A




//Gran_/'fe
7 Serrcrtised

7 but nol very/

/. fracturey o f o5
/ Q ) oa/
/ : 4
e
// &
/
|
|
\
\ ‘;
e

”~
Cleor -dork guar?3
Fine sulphioe

Sspecks; low
grode. ,74 )
- . o R0 ﬂ. o
Milky guartzdeslooAd, Yoo oxrcrzed lode
ook witt [e09) " Ji Yt some native
Sulphrdes A o0 (od copper & limonrte

Oxidised lode g4

Quarfand sulphloe vemns
tn granrte gererally
with fow oip . Granrfe
Froctured and alfered.

MO
7
Fraclured”3one
berod /\, a/ferc;d 4
Timbere S\ grante
Ny i ):o J (serreite ana
HAE kaolir)
9, W Granrte
S, bodly breccriated
2L - arndd/tered -
jf greavelly clay

Jif Fractured alfered gravite
7 reany Small faults -
8 fault 30ne

Y,

— 25

,,-/ ~——To 240’ /eve/ underiay sharf?t) on honging wall
Copper carbonateslfy Fault plane ap 622
3 . (Sulphides) ’/{ o . .

’/

(r '
/,4' Brecciated lode 2
(o ardgranite (some mixing) ™~
b4 .

5 /

Timbered on

all sides
/
/7

. Norte : Plan scale 40’ fo /inch.
Sulphides but i , .

\‘ stoped out Sectron adetar! 20 fo/”
Timbered on All sections Jooking North

/  allsides

SCALES
PLAN © 40 80 FEET
o e ey
T+

SECTIONS O 20 40 FEETY
Fault
Lode boundary — G&EERD
Fault zone VAN 200
Dio & Strike of lode, A25°
'gr of Ffault o
Survey porr/ .9
Granite PR SR
Friling AVATAY 4V

| 8(iv)-5

L.G.B NIXON AND ASSOC/ATES

Drn. RMB.} KITT/COOLA MINE
Ted MRT | Sub surface geology

Ckd. ) 300 Jeve/

Date Jan.72) Kitticoolar Gold Mirres MN.L.




	MESA Contents Page
	Hallof, P.J. and Smith, R.J., 1970. Report on the IP and resistivity survey on the Kitticoola grid, Palmer, SA
	Plans

	Progress Report – 19 January 1971
	Barrett, R. and Nixon, L.G.B., 1972. The Geology of the Kitticoola Cu, Au Mine, Palmer, SA.
	Contents
	Plans

	Gordon-Smith, J., 1972. Kitticoola Mines Appraisal Adelaide Mannum. 
	Plans




