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BURRILL AND ASSOCIATES PTY. LTD.

Directors: . . . POSTAL ADDRESS
G.H.R. Burrill Suite 7, Capitol House, 10 Williarn Street U U gox X2285 G.P.O.

W.R.K. Jones Perth, Western Australia. 6000 PERTH. 6001

TELEPHONE: 232402
TELEGRAMS: “BURMINEX"

10th Febpuary, 1970 - WRK:JEU

Dinectorn of Mines, .
169 Rundle Streef,
ADELAIDE

SOUTH AUSTRALIA

Dear Sin,

SML. 292 - Progress Repont fon 6 months ending
" 194h November, 1969

On behal§ of Nowth Flinders Mines N.L., we present the following synopsis:-

Compo@a,twn 04 data of previous workers was attempted mainky by staff of
Geosurveys of Australia until the eAtabLushment 04 dragting and office facilities
a,t 25 Greenhill Road, Wayuville.

Much difgiculty was encountered in assesbing the nesults of earlien samplens,
in particular those of the Anaconda company had not been acqwu:.ed nor plLotited
by 19£h November,

Dn. Donovan of McPhar's assessed the wonk done by C.R.A. and his repont
- A5 attached. _ .

Detailed stream sediment sampling was completed even the Cambrian Limesitone
belt on the western side of the SML.  The Zinc anomalies gound are to be checked

= xpuncia\'vm "tmn.;f{er(ed

o DM 62‘5{ A

Yours gaithfully,
BURRILL § ASSOCIATES PTV LTD.
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There were two Cu occurrences kmown at the baginning
of the survey at the Northern end of the area. In addition
two other diggings were located, A near sample 196 and B near
sample 73, The nature of these is not knnwn, but A may ha a
manganese “"blow". This gave a Zn anomaly of 290 ppm and shauié
be visited by a geologist., 'B gave no anomalous values.
Cu The highest Cu value was 95 ppm below one of the
northern workings. Apart from this the next highest values
were 30 ppm in two samples. One of these is associated with
the 2Zn anomaiy mentioned above, and it was therefore considered
that the southern value (sample 900049) might be worth
foliowing up, although normally a value of 30 ppm Cu would
.be considered background.

A size analysis was performed on this sample and
geochemical analysis showed a maximum of 130 ppm Gu,ia th& + 20
fraction, and this is now considered to be anomalous,

Pb The highest Pb results were 60 ppm in two samples,

"9001L06 and 900117, These are not considered to be anomalous,

Zn Taking the threshold value for Zn to be 90 ppm, there
are 5 anomalous samples in two groups.

The northern group consists of samples 900124 (90 ppm)
and 900126 (95 ppth). The southern group consists of sanp&as: "
900020 (90 ppm), 900034 (90 ppm) and 900035 (110 ppm).

One sample from each of these anomalies was size

analysed,
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Sample 900035 showed the highest Zn values in

the coarsest fraction (270 ppm) and the Pb values rose to

90 ppm in this fraction.

Sample 900124 showed similar behéviuur, with
240 ppm Zn and 85 ppm Pb in the coarsest fraction.

These anomalies are therefore considered worth
following up, initiélly by L00? spréad créék sampling to the
top of the anémalous;drainages, and By'géological inspection

subsequently.

oo

P.R. DONOVAN Ph.D.




{1 Fractions coar se

YTICAL METHODS: Cu, Pb, Zn, by AAS tollowing hot 25% HNO
for 1 hour on 0.25 gm sample.

(copies to
Dr Donovin)

Signed.:....»

VaeceneTans seaaN,




. PTY. LTD.
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AREA B

This area covers a substantial part of SML 293
on the Balcanoona, Arrowie and Cadnia l-mile geological sheets.

The results will be treated sheet by sheet.
CADNIA =292, 223

Sampling was virtually restricted to the northern
lines of the Arrowie Snycline in the NE corner of the sheet
within the Wilkawillina limestone. There were no Cu, Pb, nor
Zn anomalies. '

_DISCUSSION

C.R.A, obviously set out to test the Wilkawillina
limestone, and they largely ignored the overlying Nepabunna
siltstone and Parara Limestone.

Within the Wilkawillina limestone, the coverage by
stream sediment sampling was not complete nor systematic.

1t is interesting to note that Electrolytic Zinc

are reputed to have made a significant discovery of willemite
within Area A subsequent to C,R.A's abandonment of the area.

../3




S.M.,L. 292 (Cadina Sheet)

. Three high Zn values near Narina Spring located
during the reconnaissance work were considered worth following
up by more detailed sampling.

fronically, although the 3 high Zn sample locations
turned out to be background on resampling (possibly indicating
incorrect amalytical results) 9 other Zn anomalies were found.
These were not followed up, although a rock sample showed
350 ppm Zn and 40 ppm Cu in a background stream.

DISCUSSION

‘ The resampling.of G.R.A. in S.M.L. 292 indicated
how easily significant anomalies could have been missed in-
other areas by the widely spaced, unsystematic sampling used
by that company.

RECOMMENDATIONS

At this stage work should be concentrated on
following up the few anomalies found by C.R.A. At a later
stage it may be considered worthwhile to resample the untested
Wilkawillina Limestone areas on a density of 15 samples per
square mile.
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S.M,L, 292

Samples 805, 822, 825, 830, 835, 836 and 844 in
* : C.R.A's resampled area should be followed-up by closely spread
sampling to the head of the drainage.
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SUMMARY

The stream sediment anomalies located within S. M. L.'s 290 and 292
were investigated by the writer during November, 1969. Theére were
a large number of anomalous samples in S. M. L. 290 and a few in

S.M.L. 292. However, none led to any interesting concentrations of
zinc.

One group of zinc rich samples in S. M. L. 290 led to the discovery of
a possibly economic phosphate occurrence. Further work on this de-
posit and the gsearch for others like it is recommended. -




INTRODUCTION ‘ £

At the request of North I'linders Mines N. L., approximately two weeks
in November, 1969, were spent by the writer investigating stream sedi-
ment anomalies in 8. M. L. 's 290 and 292. The purpose of the investiga-
tion was to determine whether mineralisation of the willemite type was
the cause of the stream sediment geochemical anomalies. '

LOCATION AND ACCESS

sSonvt ol 2d? is locatea about 15 miles due west of Blinman near the main
Adelaide - Leigh Creek road. It is possible to traverse the western side
of the Cambrian limestone across country in a 4-wheel drive vehicle.,

GENFRAL GEOLOGY

The areas of interesl within hoth S. M. L.'s are the Cambrian limestones

which constitute the uppermost beds of the largely Proterozoic Adelaide -

geosynclinal sediments. These sediments are regionally folded into broad

synclines and anticlines. The Cambrian limestones occupy the synclinal

R and basinal areas. Varying degrees of faulting have taken place and in some
areas diapirs have been "intruded' along zones of weakness. ‘

MINERALISATION |,

The main types of mineralisation to be found to date in the Cambrian lime-
stone have been willemite (Zn28104) and galena. There are three known

-1 -




occurrences of willemite in the North Flinders region; two are held by “::*
Electrolytic Zinc Industries at Beltana and Aroona and the third is within
S.M.L. 290 at Third Plain. The main target of exploration within these

S.M.L.'s is to detect the presence of another willemite body.

GEOCHEMISTRY

The stream sediment geochemistry in these S.M.L.'s was done by McPhar
Geophysgics Pty. Ltd. The area sampled was restricted to the Cambrian
limestones and dolomites. Samples were taken at a density of about 20 to
25 per square mile over areas selected from previous stream sediment
work. The samples were analysed for Cu, Pb and Zn by A.A.S. following

 25% HNO,, leach for 1 hour on 0.25 gm. sample of minus 80 mesh. Because
of the large number of samples above the threshold value of 90 p.p.m. Zn
suggested by Dr. P. R. Donovan of McPhar Geophysics Pty. Ltd., an
arbitrary grading into first, second and third order anomalies was made by
the writer. First order anomalies are from 90 to 249 p.p-m. Zn, second
order anomalies are from 250 to 499 p.p.m. Zn and third order anomalies
are those above 500 p.p.m. Zn.

A

S.M.L. 292 ANOMALY INVESTIGATIONS #

There were only three slightly anomalous areas within S. M. L. 292,

The southernmost was indicated by stream sediment samples numbered
900020, 900034 and 900035,

Four samples were taken in this area to try to determine the cause of the
anomalies. These samples were chip samples F17 and F18 and stream
sediments F'19 and F20.

. The stream sediments were taken to make sute that the anomaly was down-
stream in the area of the chip samples. This proved to be correct with both
stream sediments having 75 p.p.m. Zn. ’

The anomalous sample 900020 which has 98 P-p.m. Zn is adequately accounted

for by chip sample F17 which contained 190 p.p-m. Zn. This rock type covers

most of the catchmert area above sample 900020.




Stream sediments 900034 and 900035 are probably both from the sample
source as they drain the same beds.

Chip sample F18 which contains 3,300 p.p.m. Zn was from one of these
beds upstream of the anomalous stream sediment samples so this adequately
wvxplains the anomalous stream sediments.

As the anomalous limestone area is of small extent, no further work on this
anomaly is recommended.

The next anomaly north is almost in the centre of S. M. L. 292 and is indicated
by stiream sediment samples 900124 and 900126. These contained 80 p.p.m.
Zn and 95 p.p.m. Zn respectively.

Four samples were taken to try to explain these two anomalous samples. The
samples taken were F13 to F16. All samples were sufliciently high in zinc to
explain the two anomalous stream sediment samples. :

Sample F'13 which contains 3,700 p.p.m. Zn is iron stone scree sample from
the Aljax limestone-Parachilna Formation boundary and appears to adequately

explain the 95 p.p.m. Zn stream sediment in sample 900126.

Chip sample 14 which contains 110 p.p.m. Zn is iron impregnated silcrete.

Sample F'15 which contains 480 p.p.m. Zn is an iron rich limestone.

Sample F16 which contains 500 p.p-m. Zn is from a small patch of black man-
ganese,

Any of the three samples F14 to F16 could explain the 90 p.p.m. in stream
sediment value of sample 900126. However, the anomalous zinc area is small
and not of a very high order and no further work is recommended on this anomaly.

The third anomaly in this S. M. L. is about 1 mile north of the second anomaly.
This anomaly is from a single stream sediment sample number 900200 and con-
tains 290 p.p.m. Zn. Four samples were taken in this area. The samples were
F21 1o F24. '

samples F21, F22 and F23 are chip samples.

Sample F24 is a stream sediment taken above the anomalous sample to try to
determine the upper limit of the anomaly.

Sample F24 contained only 25 p.p.m. Zn which must be abov,e the anomalous
zone. ’
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Sample F21 was from a patch of red crystalline dolomite but only con-
tained 80 p.p.m. Zn so does not appear to be the cause of the anomaly.

Sample F'22 contains 220 p.p.m. Zn but it is a sample of the iron man-
ganese blow and this is downstream from the anomalous stream sediment
swdoes not explain the anomaly.

Sample F23 which contains 25 p.p.m. Zn is a sample of a yellow-brown
iron enriched dolomite. This does not appear to be the source of the anomaly.

It is probable that the source of the anomaly is rather obscure but close to
the siream sediment sample location.

To find this source a few detail stream sediments should be taken and a few
chip samples in the region of the anomalous sample. Once the cause of this
anomaly has been found and if nothing of interest is brought to light, it is
recommended that the area be relinquished.

S.M.L. 292 CONCLUSIONS

There is very little zinc enrichment of any part of the limestone in this
S.M. L. and following the finding of the reason for the anomalous sample
900200, if nothing significant is found, it is recommended that the area be
relinquished.
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SUMMARY

Methods of locating and delineating phosphate occurrences were in-
vestigated. These included the investigation of stream sediments
analysed for P205 and the traversing of known deposits with a scin-
tillometer.

Anomalous stream sediment samples were investigated and most were
found to be adequately explained by lead and zinc rich limestones or
iron blows containing absorbed lead and zinc.




INTRODUCTION 20

At the request of North Flinders Mines N.L., ten days were spent in
the North Flinders Ranges between February 1 and 11, 1970. The pur-
pose of the visit was to determine the phosphate potential of S.M. L. 's
290, 292 and 293 and to investigate the anomalous stream sediment
samples in the Moro Spring area of S.M.L. 293.

P205 IN STREAM SEDIMENT SAMPLES

In an attempt to determine whether phosphate could be picked up directly
by stream sediment sampling an area of S. M.L. 290, including the phos-
phate already located, was selected. The stream sediment samples from
this area were analysed for P,O_. Apart from one sample, just below the
actual phosphate deposit, which assayed 2.7% PZO , a number of samples
assayed between 1% and 1.5% P_O_. These were t5c>llowed up in the field
but no significantly phosphate-rich"rocks were located. However, it was
noted that the exposed edges of the rocks and weathered joint faces were
phosphate rich, ¢

One or more of three theories are thought to explain the high phosphate
values in the stream sediment samples. The theories are:-

(i) That there is a concentrétion of finer P_O_ material which came
from the weathered surfaces. The samplés analysed were -80
mesh fraction. -

(ii) That the rocks in the areas sampled mostly contain between 1%
and 2% P O5 and, therefore, the stream values are much the
same as %’he rock values. This appears rather doubtful as not
many rocks tested with vanado-molybdate solution gave a posit-
ive reaction and a rock with 1% P_O_ would give a positive reac-

) 25
tion.

(iii) The P O5 is being instantly fixed on the stream sediment grains
when i% is washed from the rocks by the rain storms. This would
cause a concentration in the stream sediments, possibly to an even
greater percentage than in the rocks. '



CONCLUSIONS

It is considered that there is a potential for phosphate deposits in the
Cambrian limestones in S. M. L. 's 290, 292 and 293, and a method of ex-
ploration will have to be determined which can be used to investigate the

Cambrian limestones in these areas. It appears that direct analysis for

P,0, of stream sediments may not be a suitable technique. However,
the technique should be tried over a larger area than has been mvestlgated
thus far before any decision is made.

N}0st of the anomalies in the Moro Spring area were satisfactorily explained

as being due to either zinc-rich limestones, or ironstone blows and joint
fillings containing absorbed zinc and lead. The anomalies that have not been
satisfactorily explained are to be re-investigated.
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50-82 Mary STREET, UNLEY., SOUTH AUSTRALIA
POSTAL ADDRESS: P.O. BOX 42, LINLEY, SOUTH AUSTRALIA 5061
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MEMORANDUM TO:

-

P

CABLE

TELEX

s
" “PHARGEO™ ADELAIDE

“PHARGEQ'" AAB2623

NORTH FLINDERS MINES N.L. AND
STURTS MEADOWS PROSPECTING SYNDICATE N.L.

MEMORANDUM FROM: DR. P.R. DONOVAN,
McPHAR GEOPHYSICS PTY. LTD.

SUBJECT : STREAM SEDIMENT RECONNAISSANCE SURVEY
NUCCALEENA JOINT VENTURE AREA (PART

OF S.M.L. 292), SOUTH AUSTRALIA.

DATE: 23RD JULY, 1970.

¥

INTRODUCTION

This area of approximately 36 square miles
was covered almost entirely by stream sediment sampling
with the exception of approximately 2 square miles on the

northern edge of the Parachilna Sheet and a small stream

system on the NE corner of the area,which remain to be

sampled.

In all 497 samples were collected, giving
a sample density of approximately l4.6 samples per sq

mile.

ANALYSIS

All samples were sieved to minus 80-mesh;,
and this material analysed by AAS for Cu, Pb and Zn

following a hot 25% HNO, leach on

0.25 g. sample.
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The results are given in Batches G2226, G2248,
G2333 and 62563 dated 22/4/70, 28/4/70, 15/5/70 and 2/7/70.

RESULTS

The sample locations and metal values are plotted
on Dwgs. G2054A - 2057A, '

Copper

Copper values ranged from 5 - 140 ppm. The
threshold value was set at 35 ppm. There was a group
of anomalous values (samples 1300, 1326, 1464 ) around
an unnamed copper mining area in the eastern half of the

area.

A feature of the work was that neither the
Nuccaleena Cu mine nor copper mine A were picked up by

the sampling due to their proximity to large creeks.

Copper mine B, however, should have been picked

up in sample 1880.
Lead

Lead values ranged from - 20 to 35 ppm.

None of these are considered to be anomalous.
Zinc

Zinc values ranged from 10 to 80 ppm.

None of these are considered to be anomalous.
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RECOMMENDAT IONS

A geologist/geochemist should visit the
castern Cu area for sketch mapping and assessment of its

economic potential.

During this visit the Cu occurrences at
A and B should also be visited and the reasons for their

non~detection established.

For sake of completeness the two small
unsampled areas in the NE and SW corners should be
finished by the crew presently sampling S.M.L. 292 for
North Flinders Mines. It is due to the fact that the
Nuccaleena area was excised out of a larger sampling
programme that these were not sampled in the first

place.

If the above steps do not produce any
encouragement, the joint venture activity will then be

restricted to the area of the Nuccaleena Mine.

Signed
Mc PHAR. GEOPHYSICS PTY. LTD.

-

{
3

P.R. DONOVAN Ph.D.

c.c. North Flinders (L) Sturts Meadows (1)
Files '
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At "Mine B, two shafte ware ﬂ@%ﬂ@;w““ e
with a number of pits. The more northerly of the &Q@jf?ﬂfﬁf"

shafts is situated in the nose of a emall fold. & ; §
pattern of minor shears associated with the fold have %
become filled with quartz and minor copper minaralilatianm ;
Malachite is the principal copper mineral presemt but ¢

chalcocite and a little chalcopyrite are also found.

The more southerly shaft is set in a
400' long quartz reef which is sporadically and weakly
mineralised. The reef is generally quite narrow and
would not exceed &' in width. The reef is controlled

by a minor flexure.

Considering the low grade of the
material (<1%) and the smali eize of the controlling
geclegical features, these dc not present encouraging
pictures for further work.

In thg eas’ ru part of the area, &
third copper mine had been loc.. ed. Unfortunately
poor light prevented a thorough ~xamination but from
whut was observed ard from that " “ich can be inferred
from the data available, the mine i similar in most
respects to those mentioned earlie:. in the report.

RECOMMENDATIONS

arwewn

From the observati s made, it
would appear that the Nuccaleena mine olds the most
promise as an exploration prospect. A more thorough
examination of the last of the mines \igited will he fi
made as soon as practica

It {5 ‘uggested before any survey work

be attemptec, vhe Nucale. 'a area should be gridded. A .
base line shoul:i by set ou', Along the line of lode and ffgﬁ
cross lines pegged @verﬁikwﬁ} along it. The interval oo
between pegs should be n more than 200' and the lines ;
should extend at least 'G)0' either side of the base iﬁﬂfc
end preferably-2-,200'. 11 known mineralisation shﬁub& fﬁ
fall well inside the gr' irea. VAT
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Having established the grid, soil
geochemistry could be carrisd out over it at very Litglie
cost and could provide usef.l information sway from the
mine area. Contamination wi 1 have to be minimised to £

obtain useful results.

.1 induced po'arization survey should
then be carrie: out. Geological mapping at a large
scalr would al’ow ihe most promising of the anomalies to

be seiected for drilling.

Mc PHAR GEQPHYSICS PIY.,

13 : . ‘9’ i {.Lw/

R.W. FIDLER
CEOLOGIST
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,‘1MCPHAR GEUPHYS'CS PTY. LTD

TELEPHONE 72 2133

50-52 MARY STREET, UNLEY SOUTH AUSTRAL!A ; CABLE
'PoSTAL AopREss P.O. Box 42, UNLEY, SOUTH AUSTRALIA 5061 | PHARcEG! ADELAIDE

JR . - o : L : o . i TELEX

“"PHARGEO" Maéeéa o

. MEMORANDUM TO: wm'm FLINDERS MINES u L.

‘ BR. P ﬂ. “NQVAN l\mm &EQM%%Q& P‘I‘Y
L D.

MEAM SEDIMENT REGONNAI&%MGE SURVEY,
'NILPENA AREA, S.M.L. 292, BQU‘I‘H AUSTRALIA.

- 12TH NWEMBER, 1970.

INTRODUCTION

S.M.L. 292, in the central Flinders
‘Ranges, comprises approximately 442 square miles. It
was named the Nilpena by the S.A. Mines Department, although
the Railway Station of that name lies just outside the
weatam bwndary uf the area.

: Two areas of 8,M.L. 292 have alraady
o ;,fbwn cwemd by, " . stream sediment mcmnaisaamw
o r North “Flindam Mines:

f‘fmm miles). See memorendum
r 16th, 1969. |

re (36 square miles). See
ated July 23rd 1970.

'Q 'rm aavers the remainder
‘ of Quammary

dmaity af appwximately 13. 7 amples par aquare mla.

/.-....2
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PREVIOUS GEOCHEMICAL RECONNAISSANCE WORK

There have been several episodes of
stream sediment reconnaissance by other exploration companies
in parts of the area covered by S.M.L. 292.

(L) Anaconda Australia Inc. (S.M.L. 113)
sampled selected parts of the Beltana and Copley Sheet areas
now covered by S.M.L. 292, They located copper and zinc
anomalies west of Patawarta Hill which have been confirmed
and expanded by North Flinders present programme (see below).
Judging by the levels of metal values, Anaconda appear

to have used two different analytical methods in their
programme .

(2) C.R.A. Exploration Pty. Limited sampled
part of the Cadnia Sheet under their S.M.L. 202 in 1967-1968
(Area C). This work has already been commented on by the
writer (Memorandum dated October 2lst, 1969). A few
anomalous Zn values were located near Narina Spring on the
eastern side of the 8.M,L. and their location is shown on
DWG. G.C. 4091A (See below under zinc).

(3) The 8.A. Mines Department (P.J. Binks,
Mining Review 128, p. 86-90) carried out a drainage survey
of the Blinman Dome Diapir in October and November 1967,
Samples were sieved to minus 80-mesh (following an orien-
tation survey) and analysed for Cu, Pb, Zn, Ni and Co.

It is interesting to note that the
thresholds calculated by the Mines Department were as
follows:

? Cu 50 ppm, Pb 30 ppm, Zn 45 ppm, Co 25 ppm
and Ni 35 ppm.

/00‘043
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The threahmlﬁ& f@r Fb

der cdpyar). ~ Using higher

e mmtala,

' daredrt@ b& unraaliatiaally,lmw by tha writar.

cantraat ia appraximately tha aamﬁq
omalies ere found within the 8.M,L, 292 area

and zn ax@

threahnlds fer

0 and 100 ppm) no anomalies were found in

All samples were gieved to minus
80-mesh and analysed for Cu, Pb and Zn following a

hot 25% HNO, leach on 0.25 g. sample,

The results are given

0387

batches:
280001 - 1050 G 2126 6 - L
281051 - 1375 G 2226 22 - 4
281376 - 1442 G 2248 28 - 4
2814453 - 1816 G 2333 153 - 5
281817 - 1894 G 2563 2 -7
1281895 - CH 0156 5 - 8
282578 ~ ) CH 0201 10 - 8
- 39 CH 0252 27 - 8
- 39 cH 0277 31 - 8
- 397 CH 0252 27 -~ 8
37 CH 0277 31 - 8
CH 0387 11 - 9
 CH 0277 31 - 8
: i - 9
-8
-9
-8
9
9
-9

j,,;';:_;:‘; a’; I U T N T T N R R R

in the following

1970
1970
1970
1970
1970
1970
1970
1970
1970
1970
1970
1970
1970
1970
1970
1970
1970
1970
1970

1970
11970

/w---.l'l'
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In addition, 20 samples, in which there was

insufficient minus 80-mesh material for analysis, were sieved

to minus 40-mesh and pulverized prior to analysis as above,

(Batch CH 0783)., Their values are distinguished on the

metal maps by circles.

RESULTS

The sample locations and metal values are
shown on DWGs. G.C. 4088A - 4091A/(

Copper (DWG., G.C., 4089A)

Values ranged from 2 - 400 ppm.

A value of 35 ppm was selected as threshold.
In all there were 37 anomalous samples, of which 28 were
possibly anomalous (35 - 65 ppm), 5 were probably anomalous
(70 - 105 ppm) and 4 were definitely anomalous (110 ppm and
above).

Beltana Sheet

There were two possible anomalies in adjacent
creeks, 281145 and 281146, just south of Walter's Well,
These are underlain by the Enorama Shale.

Cadnia Sheet

There is a large zone of copper anomalies
including definite and probable anomalies between Melbourne
Well and Patawarta Hill. However the geological explanation
for this zone, according to the published Cadnia Sheet, is
not simple. The Lady Lehman Copper mine, not shown on this
sheet, élthough within this zone, appears not to give rise to
an anomalous value. However there are other anomalous values
within this diapir. The remaining anomalous streams in this
zone drain Marinoan sediments of various lithologies., Some
of the copper could be related to the cupriferous Wearing
Dolomite Member of the Bunyeroo Formation, which has not been
distinguished in the geological mapping orn this sheet. Near
Patawarta Hill sample 283183 is also anomalous in Zn, and
there is a zone of Zn anomalies running E-W to the south of
the copper zone.

/e+.5
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The maximum Cu value in this zone was 400 ppm
(283257), This sample is also anomalous in Zn (160 ppm).
Anaconda located twelve Cu anomalies within this zone, and

these coincide exactly with NFM's anomalies. Anaconda,
however, did not sample near Patawarta Hill (See DWG. G.C.

.  Apgrt~er$kthis the only Cu anomaly on this
sheet is 284587 (65 ppm) which lies approximately 3 miles

‘west of Dunbar Well, also within the Marinoan Sediments.

Parachilna Sheet

There were no Cu anomalies within the area
sampled on this sheet.

Blinman Sheet

There were a number of known old copper mines
within this sheet, as well as several known occurrences. Of
the mines, the Wheal Butler, The Ivy Queen and the Mt. Mary
Mines showed anomalous Cu values in their vicinity, but the
Ladder and Oratunga and "Mt. Elkington" mines did not show up.

Of the twelve copper occurrences shown within
and around the Blinman diapir on the one mile geologic sheet
and on Binks' map, only three gave anomalous values. However
within the diapir there are four anomalous values that have no

known source at this stage (280107, 280203, 280213 and 280990).

It is interesting to note that the S,A. Mines
Department also failed to detect nine of the known occurrer
in this area. Two of tleir successes were in creeks where
NFM obtained backgr@und Valuea. The Mines Department also

‘V“* ;located two Gu anomalies near Mt. Elkington which were mnot
‘ detected durlng the currant survey.

It ie thought that many of the mapped occurrences
are just small areas of malachite staining, located in an area
of intensive geologic and geochemical investigations,

Apart from the areas mentioned above there are
a number of one-sample anomalies:

Joeessb
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282862 (45 ppm) isg within the Oratunga diapir.

282610 (200 ppm) a definite anomaly, occurs
within the Etina Formatiom.

283240 (40 ppm) occurs approximately one mile
southwest of Mt. Lucius, 4 mile along strike from a Cu occurrence
in the Wearing Dolomite Member of the Bunyeroo Formation.

280008 (80 ppm) and 280020 (50 ppm) occur Jjust
west of the Ango Cu Mine in the SE corner of the S.M,L. within
the Angorichina diapir.

C.R.A. obtained no snomalous Cu values in the
area sampled by them.

Lead (DWG. G.C. 40904)

Values ranged from ¢ 20 to 140 ppm.

A threshold value of 60 ppm was selected.
There were seven ancmalous values of which six were possibly
anomaloue (60 - 115 ppm) and one was probably anomalous (120 -
175 ppm). There were ne definite anomalies.

There were no anomalies on the Beltana or
Parachilna Sheets.

On the Cadnia Sheet sample 285446, the probable
anomaly (140 ppm) is located near en E-W fault within the Marinoan
sequence in the NE corner of the S.M.L. Seample 283172 (60 ppm),
in the Patawarta zone, is also anomalous in Zn (250 ppm).

Sample 285347 (60 ppm) is within the Marinoan.

_ Sample 284965 (75 ppm) is within the Sturtian
near Mt. Stuart in the vidnity of a diapir. Semple 284398
(60 ppm on minus 40-mesh) is within the Marinocan near a NE-SW
fault associated with diapiricism. \

On the Blinman Sheet sample 282711 (60 ppm)
is below the Wepowie lead mine. There are several other
occurrences shown in this vicinity. Sample 280404, which is
also anomalous in Zn (150 ppm) is also located near a E-W fault
in the Marinoan.

/o-o¢-7



o . L Pege 7 | “
| It should be noted that there is a pmaible |

lead occurrence approximataly 3 milas weat of the 1 al‘Butler

which did not give rise to & ; L ]

also reputedly yieldad 1
ia.lao not datectad.

, ; A value of 90 ppm Waa selected as threshold.
‘fIn all thara were 29 anmmaleus valuas, of which 26 were possibly
anomalous (90 - l75]ppm) and 3 were probably anomalous (180 -
265 ppm). There were no definite anomalies.

There is no known zinc mineralisation within
the S,M,L. at this stage.

Beltana Sheet

There was one possible anomaly 281103 (90 ppm)
located within the Brachina Formation.

Cadnia Sheet

The anomalies on this sheet may be subdivided
into those within the Cambrian (carbonate) sequence and those
in aldar racka.«

L In tha Gambrlan, sampling by NFM generally

. veri ied t&‘fanomeieakdiaeovered by C.R.A,, but additional
' an@ma1ous creel “““@~féuﬁd. Most of these were within the
f’lower unit - th@ ,;;kawillina Limestone ~ but one, 283889

 appears to have its source within the Parara Limestone.

within the Wilkewillina

: The anomalaua copper~21nc zone between Melbourne
Well and Fatawarta Hill has already been referred to.
Anaconda also located four Zn anomalies in this zone which
were not found by N.F,M. due to non~sampling in part.

/....8
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Apart from this there were three one-gsample
anomalies (in the same stratigraphic pesition, i.e. within the
Marinoan just below the Pound Quartzite). These are samples
285592 (150 ppm), 285456 (220 ppm) and 284364 (170 ppm).

Blinman Sheet

There is a group of 3 possible anomalies
(281976, 281979 and 281980) northeast of the Ladder Cu Mine.
The source lies within the Tapley Hill Formation and the Wockera-
wirra Dolomite. |

Samples 280836* (90 ppm) and 280839* (95 ppm)
lie within the Etina Formation within a zone of NE-SW faulting.

Semple 280404 algso lies within this zone of
faulting end has been mentioned under Pb above.

Sample 282610* (150 ppm) also occurs within the
Etina Formation but there is no faulting known at this location.

The wvalues marked with an asterisk asbove were
; not checked by reanalysis due to mislaid semples.

Parachilna Sheet

There were no Zn anomalies on this sheet.

CONCLUSIONS

All the area of S.M.L. 292 which is amenable to
the stream sediment reconnaissance survey technique has now been
tested, and areas of interest defined for follow-up work.

The most impressive anomalous copper area is that
around the Lady Lehman Mine between Melbourne Well and Patawarta
Hill. This has a‘strikgiléngth of approximately four miles.

The associated zinc anomaly in this area is intriguing.

; There are several zinc anomalies within the
Wilkawillina Limestone near Narina Spring which may be related
to willemite mineralisation, but there is known faulting in these
areas at present.

[ooeee9
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There are a number of smaller copper and zinc
anomalies to be followed-up as well as several one-sample
anomalies in copper, lead or zinc.

Most of the area of S.M.L. 292 is of no further
interest in the search for base metals, however, and large
tracts may be dropped in the near future.

RECOMMENDAT IONS

1, The main copper-zinc anomaly between Patawarta
Hill and Melbourne Well should be investigated by detailed
sediment sampling and geologic mapping. The two Anaconda

Cu anomalies should be followed up at the same time.

2. The zone of copper anomalies (both N.F.M. and
Mines Department) and copper occurrences in and around the
Blinman diapir should be investigated by detailed sediment
sampling and geologic mapping. The reason for non-detection
of many of the known occurrences, including 'Mt. Elkington"
should be investigated, particularly by size analysis.

3. The following copper anomalies should be
followed up by 100 foot sediment sampling to the heads of
creeks: 280008, 280020, 281145, 281146, 282610, 282862,
283240 and 284587,

L, The reason for non-detection of the Ladder and
Oratunga Cu mines should be established.

5. The economic potential of the known mines
should be reappraised by North Flinders Mines N.L. There
have been investigations by other exploration companies at

the Lady Lehman and Ivy Queen mines within the last five years.

6. The Wepowie Pb mine(s) and the Mn-Pb (?)

. BOTLER.(PR.D) .
occurrence 3 miles west of the Wheal Fuxner should be investi-
gated for their economic potential. The reason for the
non-detection of the latter, and also of the Ivy Queen mine,

should be investigated by a geochemist.

/e+..10
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7. The following five one~-sample Pb anomalies
should be initially followed-up by 100 foot samples to the
head of the creek: 285446, 285347, 284965, 284398, 280404,

8, The following eight anomalous Zn samples
should be tested by HM separation and willemite sought by
microscopic study: 283585, 283588, 2838l5, 283871, 283883,
283887, 283889, 283893,

9, The following isolated Zn anomalies should be
followed-up by 100 sampling to the head of the creek: 280836,
280839, 281103, 281976, 281979, 281980, 282610, 284364, 285456
and 285592.

SIGNED
McPHAR CEOPHYSICS PIY, LTD.

(rron

P,R. DONOVAN Ph.D.
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POSTAL ADDRESS: P.O. Box 42, UNLEY, SOUTH AUSTRALIA 5061 "PHARGEO™ ADELAIDE
’ PHARG:iLExAABZBZS
 MEMORANDUM TO:  WORTH FLINDERS MINES N,L. |
MEMORANDUM FROM: DR, P.R, DONOVAN, McPHAR GEOPHYSICS PTY. LID,
SUBJECT: . FOLLOW-UP SEDIMENT SURVEY,
o - NILPEMA AREA, S.M,L, 292, SOUTH AUSTRALIA
DATE s ’ QGTH JANUARY, 1971
INTRODUCTTION

A McPhar crew, led by Mr. G. Rogers, carried out part
of the follow-up contained in the recommendations in the writer's
memorandum on this area dated 12th November, 1970,

Recommendations (3), (7) and (9) together with the
detailed sediment sampling of recommendation (1) were carried out,

RESULTS.

The analytical results are given in Batch CH 1267
(6/1/71) and are presented on two sets of maps. Dwgs. G.C.
b110A - 4113A show the sample locations end Cu, Pb and Zn
values for the individual anomalies, and Dwgs. G.C. 2077A ~
2080A show the detailed sampling around the Ledy Lehman Mine
area (prav1oualy referred to as the Patawarta HiLL - Mﬁlbaurna
Well area).

KNQIVXEUAL ANOMALXES

opper (Dwg. G.C. B111A)

Of the eight copper anomalies followed-up, two were
not substantiated (282610 and 283240).

Anomaly 284578 led to the rediscovery of an old copper
mine, probably the Warrioota Mine (Mines of S.A., p, 1l45), and
specimens collected here showed up to 20 percent Cu.,

000/2
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Anomalies 281145 and 281146 were both confirmed and
the sources appear to occur at the top of each drainage with a
possible third source near the bottom of creek 281145, Three
propable and one definite anomaly were obtained. ‘

Anomaly 282862 was confirmed with a spread of possibly
anomalous values, f

Anomaly 280008 became definitely anomalous with a
value of 240 ppm at the head of drainage and a further probable
anomaly in another tributary.

Anomaly 280020 showed two sources, one probably
anomalous on a tributary and one possibly anomalous at the head
of the creek,

lead (Dwg. G.C., L112A)

Three of the five one-sample anomalies were not
substantiated, namely 280404, 284398 and 285446,

Anomaly 284965, near Mt. Stuart, gave a sharp cut-off
above a definite anomaly of 370 ppm Pb.

Anomaly 285347 also gave a sharp cut-off above a
definite anomaly of 230 ppm Pb.

Both these sources should be easy to locate.

These results show once again the very limited length
of dispersion trains of Pb that have been observed in other areas
of the Flinders ranges, namely in the order of a few hundred feet.
This problem should be further investigated by the geochemist who
follows up these anomalies, particularly by size analysis and
heavy mineral separation.

Zinc (Dwg. G.C. 4113A)

Of the eleven original one-sample anomalies that were
followed up, eight were not substantiated. Of these only one
(285456) was probably anomalous originally (180 - 265 ppm), the

others all being possibly anomalous (90 - 175 ppm),
The group of three anomalies near the Ladder Mine were

all confirmed with possibly anomalous values occurring throughout
all three creeks, but only one value becoming probably anomalous
(in creek 281976). The source appeare to be a Zn-rich bed within
either the Tapley Hill formation and/or the Wockerawirra

-00/3
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Dolomite, but the anomalies could possibly be due to a phosphate
horizon or some other source.

TADY LEHMAN MINE AREA

in all 167 follow-up samples were collected in this
ares and analysed for Cu, Pb and Zn (Dwgs. G.C. 2077A - 2080A).

| The Lady Lehman mine was slightly out of position on
the original reconnaissance map and it is not shown at all on
the Cadnia 1 mile geologic sheets. The correct location is
gshown on the follow-up maps.

Without going into detail, it may be simply stated
that copper is widespread throughout the area. Nine copper
diggings were located apart from the Lady Lehman mine, together
with six copper occurrences, four in the creeks,

The original possible Pb anomaly (283172) in the area
was not confirmed but two additional Pb anomalies were located,
a one-sample possible anomaly near the Lady Lehman mine and a
cluster of possible anomalies leading to a definite anomaly one
mile east of the mine.

7n anomalies fall into three groups, the first near
the Lady Lehman mine, the second corresponding to the definite
Pb anomaly mentioned above, and the third west of Patawarta Hill.
The latter is apparently unrelated to Cu anomalies and there are
no anomalous Pb values in thie area.

CONCLUSIONS

The follow-up survey has indicated that there are some
anomalies which require further detailed work by a geologist-
geochemist., One copper mine was rediscovered. The Lady Lehman
mine area has developed into an interesting exploration target
principally for Cu, but with some interest for Pb and Zn.

RECOMMENDATIONS

1. The Warrioota Mine area requires evaluation and
mapping by a geologist. A soil survey should be considered.
2, Copper anomalies 281145, 281146, 282862, 280008 and
280020 should be sketch-mapped on aerial photographs by a

geologist-geochemist and further developed. y
' e BB L%‘
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3. Lead anomalies 284965 and 285347 should be dealt with
in the same way.
4, Zinc anomalies 281976, 281979 and 281980 should be
dealt with in the same way.
5, The Lady Lehman mine area should be mapped initially
at 1" = 1000 feet on aerial photographs before a decision on

gridding the area for further detailed geochemical, geological
and geophysical work is made.

SIGNED |
McPHAR GEOPHYSICS PTY, LTD.

P.R. DONOVAN, Ph.D., M.A.E.G.

c.c, North Flinders Mines W.L, (2)
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situatid wost and ;axvimﬁmlly wt:h of the townghi
Central Flinders Ranges.

Within the S.il., an aroa of approxim
wwmtmmwmmmwm, is the subject of a
Joint explaration agresment between Nopth Flinders lines N.L. amd smm
Headows Prospecting Symdicate N.l.

Portionsgof the area have besn previously held by other
axploration Companiss, notably C.R.A. Exploration Pty. Lid. Dr. P.8.
Bummiﬂamvmwwmvmsmmmmmmm?ww
Flinders Mines, concluded that the C.l.A. sampling was ﬁm wﬁmly-r
mamd and relatively unsystematic,

The following Exploretion-Reports on 8.0.L. 292 have
proviously been submitbed to the Director of Winespw

)

‘rmmm contatnaim
1. meﬁim map of S.i.L. 252
2+« Report of activities hy VR eKe Jm Sonsultar

WFWW

4, R@pm on atream sediment reconnaissance survey by
br, PA. Donovan of HePhar Ge wsics. ’

Big Yy

tutmun.t/g
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iv)

13‘mmum mop B.ll.L, 292

.
2) Bmpmrt on invmtn.gatian of stream-sedimant Geochemical
An@m&lﬁ.@a in E.M.L. 292 by ?ﬁ‘ Gaman nf“ \*’Jﬂti’:s, szfm,
& ﬁam‘t {Aust) Pty. Wa, daﬂu&ry, )70
3) aepwt on stream-sediment ammaly muwtigatimn by
. Barmen B.Sc - Watts, Griffis, Mcduat Pty. Ltd,

Th:m mpwt; wntainm»
1) Stream-sediment reconnaissance survey Nilpena Area
8.4l 252 by Dr, P.R. Donovan, WcPhar Beophysics
Pty. Ltd, = November, 1870
2)strean-sedinent reconnaissance survey Nuctalesna Joint
Venture arsa 8.M.L. 292 by Dr. P.A, Donovan, NocPhar
Geophysics Pty. Ltd. July, 1970,

3)Geochenical follow-up report of the Nuscalsena Wins
Arga - R,W, Fiddler, WcoPher Geophysics Pty. Ltd, =
October, 1970,

Ong Asport is ingcluded herewithi-

1} *Follow-up Secdiment Survey, Nilpena Area, S.M.L.
292, South Australia for North Flinders Wines N.L.
by P.A. Donovan, Ph.D. = licPhar Geophysics Pty.Ltd,”

:yyhn-ndgla



The wmﬁmmﬁ of m*t;ﬁ WF pwuwmw workers in the aren
wes cerried out by ﬁawwwya of Aust, Pty, Ltd, prior m the |
establishment of an office and acquisition of staff by North Flinders
lines N.L. Assessment of the previcus aW&awmﬂﬁmm andd Fﬂll@%rz
survays cervied out by O,.B.A, Explovation My» &w,; was done by
Dr. P.R, Donpvan, who congludsd mnwuy that their coverage over
the Cambrien Limgstones t:ay stroan sodimehb aaﬁmiing was nait%wr
camplets nor @wwmtim

@W&M@ﬂiﬂi@ﬂt sampling was initielly conducted over
the strip of Ajex Limsstone elong the western margin of S.M.L. 292,
northeast of Parachilna township, Three slightly anomalous arees
wers lrwvestigated by W. Gamem (Watts, wwm, Hofuat) who epparently
adequately mmplﬁiﬁ@d the ammﬁmmt enomalies without finding
any outcropping willemite, From mmm&pm &W@y of heavy fractions
from strean wﬁiw wmw, WoPhar G lmphmim wwrt the possible
presence of willemite in mxmlas 900034 end 900035, Although Garmen
has reported on followwp of this arps, it seeus that further dee
tailed mmmng and fm&lmwm

During 1970, reconnaissance stream-sediment mling
of the Nuccaleens Joint V@nm‘ area w completed and reported on
by .8, Danovan, - This showed generally low valuss sxcept for the
immediate vicinity of the old Nuccalsena tidne, and mino
were followed-up by R, Biddler with negative mwlm.

Later in the yeay, the whols of Speplal Hining Lease 282
wag coversd by reconnaissence atmm-mimnt ml&m. In all, a
total of 5161 samples were teken covering an area of 376 souare miles

" giving & sample density of sems 13,7 samples per squars mils,
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snomalios were shown m this Wy, most mmg
wmma aften wmg relatad to old workings

in mmu, which confimed the wm ar

B-EE«L‘ was m d and resulted in the 4

“ean *?‘!’la ,
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1, Gml&tﬁmn nf gmm-al qumwy mmmm m’ amm»-
sediment anpmalies, possible gridding, geological mepping
end assessnent of economic potential prior to reconnaissance
drilling.

2. Completion of detailed Fanama wark and geological
mapping of the Lady Lehman - Patawanta Hill area. Possible
gridding, detalled mepping end assessment prior to
reconnaissance drilling,

ogrammes as above for the old Warioota iine ares.

4, Geplogical assessment of @ll known mines and mineral
scourrences in the area.

G4 Heavy-mineral ilnvestigation for willemiteend follow-
up work on anonalous 2ing samples asspcisted with
Canbrien Linestone,

6. Survey-gridding and detailed geologieal maepping and
smling prior to possible rotery-gercy
(anomalous zinc areas).
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