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DOBBYN MINES PROPRIETARY LIMITED

Special Mining Lease No. 339

Report on activities for the period erided 14th April,1970

During the period geological reconnaissance using existing
geological maps and topographical information was carried out.
Existing aerial photography was examined and it was decided to
commission Qasco Aerial Surveys to fly the area in colour from
a height of 6,000 feet.

Colour aerial photography has proved very successful in the
exploration of Proterozoic rocks in the: Company's leases near
Mount Isa in Queensland.

The area was flown in .late.January but because of technical
difficulties Qasco were unable to deliver the colour prints until
early April. Because of poor overlap and photo control this
photography was not useable for geological interpretation. Qasco
were instructed to re-fly the area.

During the period a study of all available literature
especially Kennecott's report was made. Ground control points
were marked out by surveyors from Delhi International Oil Corporation
to enable topographical plans of a contour interval of 10 feet
to be prepared.

A summary of expenditure is attached.



DOBBYN MINES PROPRIETARY LIMITED

Report on Activities for the period ended 14th July,1970.

Colour aerial photographs taken from a height of 12,000 feet
were received during the period, and a geological base map was
prepared.

Detailed geochemical work ovef selected areas will be under-
taken during the next period.

A preliminary copy of the geological map with a scale of
2" = 1 mile is attached.

A summary of expenditure is attached.
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EXPLORATION

No field exploration work was undertaken during this
report period.

During the latter part of the period, Dobbyn Mines
Pty. Ltd. advised that they were no longer in a
position to act as the operators for the Joint Venture
formed to explore the Special Mining Lease.

A review of all existing data was undertaken by Delhi
International 0il Corporation in the latter part of
the period.

EXPENDITURE

Nil.

FUTURE PROGRAMME

As a result of the above review, a programme of
geological field mapping, sampling and drilling will
be planned to commence late in 1970, and continue
through the early part of 1971. Detailed mapping,
sampling (both chip and stream) and assaying are to
be carried out over the copper.occurrence located



007

Page 3

south of Reaphook Hill. The drilling programme
is envisioned to further test the zinc and
manganese potential of that area immediately to
the east of Reaphook Hill previously outlined by
Kennecott Exploration (Australia) Pty. Ltd., and
to test for these same.minerals in other selected
parts of the Special Mining Lease.

It is anticipated that conduct of these programmes
will provide considerable information necessary
for proper direction of further exploration or
evaluation programmes, and will remedy the current
deficiency in expenditure on the Special Mining
Lease.
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SUMMARY

Eleven traverses of rock chip samples were collected
~during a preliminary.prospecting programme in S.M.L.
339 in the Reaphoék Hill region of South Australia.
While no obvious zinc or manganese deposits weﬁe located
during investigationé a few manganese rich zones,.which'
might be more extensive below the surfacé, were .
encountered. The Parachilna Formation contains the
zinc depésit.océurring north of Reaphook Hill and was a’
prime target during investigations.. However, it was.
found that most localities in which this formatioh was
'to be expected, i.e..between the Pound Quartzite and
Wilkawillina Limestone, were occupied by an alluvial

filled-dépression.'

Further exploration is dependant Qn'favourable assay -

" results of;the'chip'SamPlesﬂt]
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INTRODUCTION .

In December 1970 a brief prospecting survey was
compieted for Delhi International 0il Corporation in
_ the Reaphook Hill region Of the Flinders Rangés, South

Australia.

Spéecial Mining Lease No._339,'an area of about 110 square
~miles, is situated about 260 miles north of Adelaide. It
was formerly held as S.M.L. .137 by Kennecott Australia
“Pty. Ltd., which company did extenslve exploratlon in the
search for zinc and manganese in 1966-67. This work_ls- -
described in "Final‘Report on S.M.L. 137, Reaphook.Hill;.
25th March‘1967", Several exploratory drill holes were'
completed, and costeans dug, to explore anomalous zones-
in a region one mile north‘of Reaphook Hill. Tnis zone
was originally‘detected by.stream'sediment sampling

techniques.

The current prdgramme was designed, in part, to further .
~explore similar anomalous regions (but of lower grade) a

few miles north of Reaphook Hill. . The B.M.R. have reported.
a copper show south of Reaphook Hill and within S.M.L. 339.
~The remaining part of this programme was to locate this show

and to measure and sample the outcrop.

Reaphoek’Hill is one of many hogbacks in the.eastern
Flinders Ranges southwest of Lake Frome. The block included
by S.M.L. 339 is largely of high relief and well dissected
by seasonalvstreams. To the north, east. and west of the
mountainous zone are Quaternary alluv1al plalns with clay
pans and frequent dissecting water-courses. Paleozoic '
'limestones within the mountainous region generally.form'
"plateaux” of approximate unifprﬁ_altitude and have been
-described by Kennecott geoiogists as representative of
Tertiary erosional surfaces. Arenaceous formations are
generally of greater altltude and are more 1rregularly

dissected.
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This region of the Flinders Ranges is semi-arid to arid
with an annual winter rainfall of five to six inches.
Consequently streams flow for very limited periods and

waterholes are not common., However, the alluvial plains,

- particularly those to the west of the ‘lease’ area recelve

much water as seepage and run off from the. Fllnders Ranges./'i'”

Wells in these plains generally contain abundant water
supplied, even if many regions to be saline and their water. -

fit for stock<ﬁse only.

The vegetation suppofted by the scant rainfall coneists
of typical desert shrub species of Acacia (Karara, mulga)

Casuarlna and Erimophylla with: a few herbaceous spec1es

Gums and similar tall trees are_rare.except near water

courses where they become dominant.
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GENERAL GEOLOGY AND SAMPLING METHODS

GEOLOGY

The eastern region of the Fllnders Ranges, wh1ch~1s—
1ncluded by the prospect area,cons1sts of folded Upper
Proterozoic ‘and Lower Cambrian sediments surrounded by‘
Quaternary sedlments. The stratlgraphlc column for

S.M.L. 339 is: -

Quaternary:’

Billy Creek Formatione't, red or whlte sand—
e T " ' : - stones. :
Lower . -. Hawker : C : : .
Cambrian .- Group . Wilkawillina Limestone - grey to plnk
‘ PR dolostone and
v limestone-
“Parachilna Formation.:- : sandstone and Sllt—
© stone :
disconformity
Pound Quartzite - - _.5;‘wh1te & red . |
: ' I orthoquartsite and
sandstone, -
Protero’ Wilpena Wonoka Formation ' ¢ Grey limestone. -
-zoic : o ' ) . : .
o . - Group  Bunkyeroo Formation = . - Purple and green '

_shales etec.

- Brachina Formation. -  Brown s1ltstone and
' ’ .7 sandstone. "

' N7
The lithologies have been described previously oe’Kennecott

(op.cit.). During the present phase of exploration the main .
zone of interest was the Lower Cambrian limestones.(?dolostones)“w

and shales, which, as reportedzby.Kennecott; were found to
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contain anomalous zinc concentratlons. . Also included
in the 1nvest1gatlons were the small outcrops of copper~““
carbonates in the Wonoka Formatlon. These formations = .

only will be described in this report.

The Cambrian sediments occur as two elevated basins

disconformably overlylng Proterozoic. sandstones to the

- west and appearing to be truncated by faults, in contact

with Quaternary sediments to the east.

The lowermost sandstones of the Billy Creek Formation
form the stratigraphic@%my>upper limit of sampling.

The sediments are comprised of cream coloured quart21tes

(lines 6, 10) or red, in part, micaceous sandstones (llnes.-{ .

4, 5).

The Wilkawillina Limestone was.the zone of priﬁe interest.
in this phase of exploration. Lithologies oonsist:of'a~ |
generallzx'monotonous seqguence of'grey.or pink; slatey .
dolostones and‘limestone. Sandy horizons, towards the top_;ib

of the formation exhibit cross bedding. There are few

occurrences of manganese rich material (line 9); elsewhere . .

manganese dendrites are not uncommon.

Whereas the limestone formations tend to form'resistant
hills or plateaux, the -Parachilna Formation‘is-generally
represented-by depressions or scree covered slopes between<'"
the Pound Quartzite and Wllkaw1lllna L1mestone outcrops
Except in the 1mmed1ate region of Reaphook Hlll where -
Kennecott has dug many costeans, th1s formatlon_ls.poorly
exposed and its position is inferred. However; since this
formation 1s known/ ﬁfﬁm.elsewhere ‘in the Flinders Rangesv.'”
to occur as lenses rather than a ‘continuous horizon, -

inferrences such as these must be made with reservations.

Proterozoic sed1ments form the strat1graph1c base for

sampling along traverses: north of Reaphoox Hlll he

uppermost section ‘of Pound Quartzite cons1sts'of wh1tish,
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massive sandstone and orthoquartzite. Occasional
interbedded lenses of reddish ferruginous sandstone and

micaceous s11tstone also occur.

Grey, partly siliceous, limestones: of the Wonoka Formation.?f'
conformably'underlie the Pound Qdartzite._ South of -
Reaphook Hill~(lines 1, 2, 3) and near line 8,.the.Wonoka
Formation is found to contain'copper‘mineralisation in the-'ﬁ

form of carbonates along joints.

Sampling and descriptions of'traVerses~'

Eleven traverses of rock chip samples were taken'from _
across the WilkaWillina Limestone and are described in -

Appendix No. 1. ‘ﬂ

Two areas of sampling occur (ref. Delhi International Oilf'

. Corporation inter-office correSpondence,~lO;l2.70}

J.H. Allen to D.L. Burton).

" Area One

Three lines of samples were collected over the mineralised ff

‘zone in the Wonoka Formation sonth of Reaphook Hill The -

location of lines is 1ndicated on aerial photograph No. 4,'
QAS 315C, Run 2, Reaphook Hill 25 6.70. The lines are

100 feet long and samples were taken at approx1mate 10 foot
intervals so as to include the mineralised zone and

surrounding rocks (ref figure l)

The mineralised zone occures in a narrow (l/4 - 2 feet Wide)
horizon of silty limestone w1th a strike length of ‘over.
3/4'mile. . A fault terminates the western end of the zone-
while the eastern end grades into barren rock, This'horizon
occurs at, or near, the crest of a low hill which appears
prominently on.the aerial photograph. Numerous faults off-set
the mineralised horizon and intensive folding (so much as .
to duplicate the horizon in at least one locality) has also*:
occurred._ Malachite is the princ1pal copper mineral and

azurite becomes.common towards' the eastern end only.
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Area Two

V.AElght sample llnes of varying length and sample lnterval

were completed across the Wllkaw1lllna leestone These,_ﬂji‘“

© N o Vo
I

A summary of the lines

No. 4 . -

":have beennlocated on- eerlal photographs:_ l-

f.{line'4‘ f”fff..l L _:QAs.315c ’

Jeiline 5 fili%'lyfggi;fﬂtszun 2, '

elline'6'xiﬁu_ » fl.::‘ lReaphook
lines 7, 8;N9; lOf;,.f Hill - :
Cline 1l - - . 25.6.70

is thus:

length 3600 feet, bearlng 038 M l:{
sample interval 50 feet.

west of 00 o=
00 - 3450 -
- east.of 3500115-

:No. 5 - :

Pound'Quartzite'

‘Wilkawillina Limestone

;fBillY~Creek Formation

length 5300 feet, bearing 065 M
sample 1nterval 50 feet

:A_westhof 50_;-— .
. 100 - 200 - .

250" - 450 -
. 500
_ east of 5250

‘NO. 6‘ ’—.

jPound Quartzite

.Scree ? - Parachilna Formation

Scree. ) Wilkawillina Limestone : . .-
)

Billy Creek Formatioh"'

:length 3000 feet bearing 079 M
. sample interval 50 feet.

j,west bf 50 -

50 - 2850 -

“least,of 2900.“—

No. 7 -

Pound Quartzite

" Wilkawillina Limestene

"Billy Creek Formation

length 800 feet, bearing 277°M
sample interval 20 feet. .

00 - 680 -~

' 700 --720 -

" west of 740 -

S p kb T e e g

:Wllkaw1lllna leestone
:-Scree (7) '

. Pound Quartzite,
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No. 8 - length 1800 feet, bearing 280°M, .
-sample interval 20 feet. S

00 -'1240 . - Wilkawillina Limestone
1260 - 1280 - Pound Quartzite '
1300 - 1500 @ - '.Wonoka Formation
No. 9 - '-length 1800 feet, bearing 272°m, ;

sample interval 20 feet.

00 - 1800 -  Wilkawillina Limestone’
(800 - 860 Mn & Fe lenses)
' No. 10 - length 4400 feet, bearing 172°M,
- ' sample interval 50 feet.
_ 00 - 4250 - ‘-Wilkawillina Limestone
south of 4300 - Billy Creek Formation
: ) e
No. 11 - length 2700 feet, bearing 082 M,
. sample interval 50 feet.
west of 350 - >‘Wonoka Formation
400 - 600 -~ . . Pound Quartzite
650 - 2000 - Wilkawillina Limestone

- east of 2050 ~-. Alluvium ?Wilkawillina Limestone’



Page 9"

. ;I]isl?-_

CONCLUSIONS'

Area One

Preliminary investigations have shown that'the'secondary
copper mineralisation rn the Wonoka Formation is, at the '
surface, of very small Stratigraphic width. - Assays of

the dolostone/limestone above and below the mineralised ~'h
horizon should indicate if the primary copper minera;isation.
is dispersed further through the formation or if it is

restricted to the silty band.

-~ It seems that the latter is the case. “If so, this copper

show is not of economic - proportions.

Area Two

This phase of sampling has covered all the Wilkawillina
Limestone within the.lease area -.in a primary sense.
Kennecott geologists‘are'of the belief that zinc and
manganese mineralisation occurred in the Wilkawillina
Limestone and Pa.achilna Formation in minor amounts and
‘were concentrated by ox1dat1ng processes near the present
- surface. While only a few manganese rich zones were
encountered, this sampling should reveal. any anomalous
zones, Interestlng zones (1 e. where manganese ox1des
were located or where the base of the Wllkaw1lllna leestone f:

was traversed) occur 1n the reglon of llnes 8 and 9
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RECOMMENDATIONS

- Area One

Providing‘assay results of the samples across the copper_:
bearing silty limestone prove to be encouraging} i.e. -
the copper mineralisation -is not confined to a uerY"
narrow horizon, a second phase of exploration might be

undertaken.

Investigation by soil sampling techniques to the west and

northwest of the known copper outcrop. The Wonoka-Formation

" trends westward south of Reaphook Hill but then turns about: -
to strike northwards to the west of Reaphook Hill .The '

copper mineralisation found on line 8 1is not stratigraphically
equivalent to the deposit in this area but its occurrence
might 1ndicate that more than one copper bearing stratum
exists in the Wonoka Formation._ Consequently the ‘work -
Proposed'is? ' o | .
a) to make soil sample traverses perpendicular
| to the strike of the rocks in several
localities.to fully explore-this formation.
The traverses should, where possible, extend
-acrosstthe entire formation. Sample intervals
should not exceed 100 feet. and preferably
" be 50 feet. . Chip samples can be taken in
. addition to soil samples'(the latter is
lpreferred in a'reconnaissance Survey'in’this""'
region as suitable outcrops forichip_sampling

"are not always present) .

~b) the known occurrence of copper should be
investigated at depth by drilling means. The
location of a rigain'this_region”for a programme

M‘as small as this particular one, is not economicaily*
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_. feasible. However, 1f a rig is contracted

. for other work it mlght be diverted to perform B
this operatlon It is- env1saged a small track.
fmounted percuss1on rlg would be most sultable

»;at th1s stage,

'Area Two

The Parachilna Formation is the most favourable formation
for the occurrence of zinc. ‘HoweVer,'this Formation is
not very well‘exposed in the lease area and its presence

is inferred only north of Reaphook Hill, 'Chip sampling |
would not reveal its presence as this formatlon is typlcally
covered by scre ‘s, etec., or forms ‘alluvium covered ' '
depressions between the Pound Quartzite and Wilkawillina

Limestone. The best way to investigate its presence mlght

be by drllllng through the alluv1um in favourable looklng

areas, i.e., where .the boundary between the Pound Quartzite '
and Wilkawillina Limestone is not faulted .or ~where an

alluvial filled depression occurs.

. Further, depending on'the results of this initial phase of :

sampling, chip or soil samples, might be taken in the
vicinity of l;nes-7, 8 and 9. The sampllng ~programme would
best be designed after the assay-results.were.carefully

examined.
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. APPENDIX 1 -

Descriptions of Sampling"TraVerses

interval 10 feet.

0

27

a4
46
| 507_..
52
59

100

: no outcrop

. pinkish dolomitic limestone

white to grey, shaley limestone with malachite =

" pinkish dolomitic limestone ..

no outcrop

- In addition, a channel sampleiwas»takenfacrose the two

foot wide cupriferous zone.:

Line 2. 100 feet long, bearing 0420M.;'Proposed'sample'

“interval 10 feet. .

S22
a5
50

60
70

.90

100

In addition, a channel sample was collected from across

no outcrop

pinkish dolomitic limestone

whlte to grey shaley llmestone w1th

~malachite and minor azurite.

- pinkish dolomltlc:llmestone~'

.
n i ST "

- no outcrop.

three foot: w1de cuprlferous zone

‘Line 1. :.100 feet long, bearlng 028 M _Proposed'sample_l-fim

the_.-”

By
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Line 3.: lOO feet long l:earlng 032 M. Preposed sample -
1nterval 10 feet , e

14

38
ag -
w7500

52
56

:pinkish grey dolomitic- limestone

" | dips- 18 @ 032
whitish 51lty llmestone

pinkish grey dolomltlc-llmestone ‘iv

. ;'»Line 4, length 3600 feet bearing 038°M. . Sample interval
’ o e 50 feet westwards is creek, then scree of quart21te

(Pound Qtzite)

o0
50
L7100
150 -

.. ey aadva myvan T e wma o e o

350

400
450

500
7550

1000
... 1050

1100.

71150

1200

'.2ooh'
250 .
©300

. 600
i - S : ‘650”f
' ' 700 .
750
800 -
850
900
950

'limestone o -Jf7;fvfn S (greeky.r"

. poor outcrop of limestone

" " nlron and manganese stalned float -

'no outcrop - no. sample

poor outcrop of limestone, Fe & Mn: stalned o
float. . : '

. limestone - Mn staining

”-poormouterop of limestone - Mn staining much scree

. L . . . '
"o o o i CT "

" ._.:';:- S L . _.:(ridge) .

no outcrop. - scree - no sample . .-

poor outcrop of limestone -

no outcrop —,_no sample

pooxr outcrop of llmestone - manganese ox1de float

llmestone-

:peor_outerop of'limeetone —'manganese oxide float

poor outcrop of limestone



Uase
1300
71350
L1400 .
1450
“ 1500
15507
1600
1650
1700 7
1750 o0
T 1g00-
1850
1900
1950 -

2000

2050 *
2100
2150
,"2200
2250
2300
2350._ 
‘2400_.'
- 2450
. 25000 -
2550
2600
2650
.,72700
2750 -
2800
2850
2900
12950
- 3000
+.3050 ;.- L,
3100 -
3150
3200

 ffa023% fff1iV ~7

~alluvium -~ no sample

x;‘creek bed - no sample

limestone S e ;;(éreek)‘

' poor’ outcrop of limestone ..

; creek bed - no.samplé

. poor outcroplbf-limestone'

limestone

poor outcrop(ofulimestonéi°

‘. limestone

v (ridge)

fipoor oﬁtcrop_bf'limestdnel 1jcreek)

'

no outcrop '7‘ no sample.
K poor outcrop of ‘limestone-

~alluvium - no sample

- poor outcrop.of‘limestOne:4

o ' .‘.(c.rest_)

limestone



R i L I ]

R e e R T Y

P S P U

.
“p -

KN

. .

3250
3300
3350
" 3400
3450
3500 .
3550
3600

Line 5.

- poor outcrop of limestone

"limestone.',l_” . o (creek)

'~ limestone

':poor outcrop of llmestone -4much float -

reddlsh sandstone - Mn sta1n1ng (Bllly Creek Fm )

"Vpoor outcrop of sandstone

‘length,5300.feet,-bearing 0650M, sample interVai.SO‘ft: -

‘50

100
150
. 200
- 250
300

350

400 -
© 450 - :
:_5od L

550

",'ja600h':‘.;

".Uﬁ 650“;ﬁ:_1j
© 700
. 750"
800

850 -

900
950

1000
£1050

1100
1150

1200

- poox outCrop of quartéite‘(Pound Quartzite) J'it

.7 'no outcrop .- quartzite scree, no sample.

w. . L scree and alluvium no sample

'nalluvium';‘é_no sample - (creek)

e '+ . (2 parachilna Fm.) -
"o . L " - . L .". . .
Cow l,j_ T i(creek)

:5ﬂf_ R limestone float - no sample

" poor - outcrop ‘of llmestone o

~limestone o -(ridge)"

poor'outcrop'of‘limestone.

“.alluvium - - no sample

poor outcrop of limestone
~alluvium - no sample .

-'poor[outcrop'Of limestone-.



L S
v

12507f

"ff1300""’

1350

1400
" 1450
1500
1850 -
1600 ¢
1650 -
1700 ¢
T1750
1800
1850
tf-l9OOL7fV; 
- 1950
2000 _f7 |
2050 -
2100 0 -

. 2150

2200 .
2250
<2300
2350
2400 0
2450
2500 .
2550 -

2600

v 2650

2700

2750
2800
2850

© 2900
2950
3000
13050

3100
3150

'Page,St"

alluv1um w1th rounded pebbles of SLllceousZ:‘ffe;

llmonlte - no sample

:ipoor ou£¢rop'of limestoheeﬁf ,“4

W . °  quartzite scree -

‘no outcrop no sample quartzite scree

poor outcrop of llmestone

. no outcrop no sample quartZLte scree e

. poor outcrop of limestone

" no outcrop no sample quartzite scree



“a

C 3200

3250 ..
3300

3350

13400

3450

3500
3550

3600
3650
3700

3750
3800
13850 -

- 3900

“:3950'1

4000

4050
”"»4lodvf,_
| 4150 -
o . 42000
o : L .42501_..‘
14300

4350

'44oog

4450
4500

4550
4600 - -
4650
4700
| 4750 -
- 4800 S
4850 .
4900 . -
| ‘4950:'7'
5000
5050 ..
5100 .

" . no outcrop no sample gquartzite scree

"7;1135]ffi‘*‘3

~; ,-'.Pagef6'ﬂ£;_v*

 poor outcrop.of-limestone~

" "no outcrop . no sample

"POOf outcrob‘offlimestoné e

limestone f well»bedded‘;‘diPsﬁ25§ @'0500 :
,quartziteifw!' o -

limestone .



.

' 5150

5200
. 5250
"~ 5300

o027

. Page 7 . .

. poor outcrop. of limestone

no outcrop -~ no sample

'sandstpﬁe"]f . (Billy Creek Formation)”

fLine'6;:l¢ngth 3000' - bearing,079oM.lSample interVal 50 feet.:- 

00 -
50

" limestone

. limestone, pinkish,fcross beddeda(WilkaWilliha ;

Limestone)

limestone, pinkish, sandy -

" . N TR . w

v-grey‘limestbne - well beddéd

w " poor outcrop_‘Air

~» . . 'manganese dendrites S

. poor outcrop of limestone"
- grey limestone =

* poor outcrop of limestone - much scree -~

" pink liméstdne'

. poor -outcrop of limestone

. poor outcrop of. limestone -

- limestone

poor outcrop of limestone



Rt I iast
N

—— e e N -

.. 1500

1550 .

1600
+ 1650

17000
U a750

" 1800
1850

. 1900..

Creso
22000 -
2050 i

2100

" 2150
© 2200

2250
2300
2350

- well bedded limestone --good outcrop. .

‘2400

2450
2500 .

. 2550

2600
2650
<2700

2750
v : . ’;2800

2850 .

'f,quartZite whitish (Billy Creek-Formation) f'

"_2900

2950
- 3000

. .page 8 .

poor -outcrop of limestone. ..

m “:{..t 1' ;}'*-'_j(¢reék)ﬁ j

 > u ;'. f  -’~;: ..t ;(ridge); 

poor oﬁtcrop“of limestone

L 3-;* ,j. '”' T (creék)'

- limestone - cross bedding

':i3POOr'outcrop-Qf limestone

i B .:.ll o R " (creek) . . .

~w . cross bedded ..

' fquértzite bedding steepens -from about'4oo to 60° at the creek) -



(PO

.Line 7. length 800 feet, bearing3277oM._ Saﬁple interﬁaifZQ feet

" pPage 9" | "

oo-_f.i
40

60

805j_
100 -
o120
140 - "
. :'160.. ‘
- 200
220

240
260

280
300

- 320 ¢
L : 340
B 360
380 -

400

‘420
440

460

480
500 .
520 7
540
560

580

- 600
620

640

660,
680

limestone

(alluvium east of traverse) ' - . .

-~ limestone .. -

- poor. outcrop 6f limestone

“ no outcrop, scree - no sample-

pink limestone

.. no outcrop .- no sample

‘limestone - much scree

poor outcrop of limestone - scree. — °

- limestone '.. . (ridge)

_ poor outcrop of limestone o

- sandy limestone (quartzite lenses)

. quartzite

limestonef—'dipsiISO @'052o cross bedded  :

limestone

poor outcrop.of limestone - scree ° . .



. age 10 -+

.700.  .no outcrop - no sample
: 720 : ", . . 1)

740" green siltstone and minor quartziﬁe-  B
(Parachilna Formation ?) ' )

'.760_1;7green micaceoﬁ; siltstone.
.780. " quartzite (Pound Quartzite) _ ‘
800 - quartzite dips-4o°v@-09o°' (creékfu

- 20 feet.
-7 (alluvium east 6f”tra§éfsé.)~iﬁgdf:ﬂ

00 Qf‘liméStQhef;. ":'"
'2o‘ﬁf?‘w. W
.40 S e
B 60 " noe
80 ;*poor outcropldf limestone .

?: 1OOf1f:limestone - ? minor rhodochrosite with
dendrites.. ‘ : -

- 120 *  poor outcrop of limestone - Mn dendrites .

.l40jfiﬂlimestone .

160 f”fvery podr outcrop.qulimestone 4Iscreé&’
-".lSO:J‘fruggj limééfone;(? re—crystallisgd) ;
200 7. limestone . - TR

o220 "
.:[ 24O'Ti;pdor ouféropfof limestone .
lf1260 x,fno-Othfop {fscreéA - no saﬁple;f ﬁ
C280 e
D'BOo;L:erry Weatherédriiﬁestone e
"'~320f:7vpobr outcrop of limestone
: 3404   -‘ >_A ..:"f o -
T3e00 '
,.380‘fi_limestoné |
4OOJHV no oqtcrop';‘ho‘SAmpie |

‘420~' '1ime§tone"

- ,Liney8.~‘length 1800 feet bearing 2800M.' Sémple,ihterval"7f f

A



| v e A Aty o 0 il e

o as0
T ae0
480

T 500
5200
540
k”;56o_  '
580
600 .
 _-620 L
640
660
Ceso.
7007
S 7200
;740}[?_
76o¥5f

780

£ 920
040
960"
980

1000
10200

10400
1060
1080 .

1100 ¢

?;1i2053_ B
1140

1160
180 ¢

‘1200 ¢

'l220{;

. limestone

CooPage 11l

" no outcrop - scree - no sample -
'a'poor outcrop of limestone

H,PQOf.butcrop of 1imeStoneﬂf'5

. fgfey ,lime.stdne' s Cos

pink ruggy limestone

._greY'limestone

800
820
| 840
860
880 .
-900 5,i

B 1

- Mn dehdrites:

'pink'ruggy liméstone - Mn dendﬁites   45

-;grey limestore -

. pink limestone ™

‘ poor outcrop of'limgstbnéi-'
- TR ‘ . :

-g#ey liméStdne;_L"'

(ridge) =

- dips-58° @_1lo°M _g_il.f



1240

. 1260
.. 1280

11300
1320
1340
© 1360
f;;1380'f'

01400
.. 1420 "

1500

" - limestone dscree '(? Wonoka Formatlon)

' -1440
. 1460 0
...1480 . .

vPagedlZ r-;]:”

.. limestone and purple shale (? Pound QuartZite)"

" no outcrop - no sample

" - " - ..v(a fault)

. siliceous, sandy limestone - Mn stalnlng,_;Q@gﬂ"
scree < no sample

. limestone -

~well bedded llmestone - dlps 40 @ l25 M fiqt:“'

ﬂ“llmestone - (mlnor quart21te)

grey llmestone

,-Additional'samples RH-- 1, 2 - was collected north

. Line 9.

" of 1480°'.

RH.—-3 was - collected from near l240'

length 1800 feet, bearlng l72 M, sample 1nterval
_22 feet. :

'oo"d
20 -
A0
60

80

1000
120 0
'=.14o-;l' ,
160
180 - ”‘“

200

[T

o220
240
N 260 . .
© o280
S3000
o320
e

-greY)'fine grained_limestone s

o gar v e e ar wme b enemanen = 4



360 .
380
400
420
440
460
480
soo‘.

1520

. 540 -
560

580

600
620 - -
640
'_ 660, .
680 |
700

720

740 .
760
780

800
820
840
860

880

900
920
940

960.

980

. 1000

1020

1040
1060
- 1080 -
1100

1120

- 1140
1160

. Page 13 .

fgrey”finefgrained Iimestone

.9

" alluvium —-no.sample_ ["(éreek)

qllimestoné - Mn staining o

' grey limestone. . .

"
poor outcrop of limestone
grey limestone .

B . Mn dendrites

“manganese rich rock, with limestone

"limestone, Fe and Mn oxide cobbles

" o . o . i” . '.(creek‘)t .

L 5.i. o -Mn de@drites.,

L '~ Mn dendrites-
.ll. : . ’ ) L .



1180
1200
.~ 1220 .
1240
1260 O
"1280vff.
1300 .

1320

1330
1360 .
1380_ '
- 1400
11420
1440 -
1460
. 1480
1500
1520
- 1sa0

1560

© 1580
1600
. 1620 -
’* '16407"
1660
1680

1700

1720

1740

1760 .
1780
- 1800 -

“B':Pagé 141‘ 

grey limestone .

..grey limestone

- Mn'dendriteé

Mn dendrites'f7.

ruggy recrYstallised limestone

R grey limestone

. :.Il
grey.limestone

no_outcrop‘f~no.Sample - (creek)

- . ~limestone

pink limestone

. limestone .

' Mn dendrites

‘brown (? ferruginous) limestone =

on . Mn dendfites

grey limestone -

'~ limestone

. poor outcrop of limestone



»  0&}5

" page 15

'._Line 10. length 4400 feet, bearing 172° M, sample : .

interval 50 feet

- 00

- 50

100

200

o250 0
300

. .350

©400 -
as0
500
550
600

650
700

-~ 750
800

850
900

950"

1000

1050 . |
1100 &
1150

. 1200

1250

1300

1350

1400

1450 -
1500 ©
1550 -

- 1600
1650

11700
1750

- 1800

. grey massive: limestone.

" alluvium - no sample - (creek) .

"grey limestone -

“alluvium - no sample - (creek)



1850
1900 o
»71950;"
2000 .
2050

12100

2150 7

' '-'. _2200-*£
2250
2300

2350

12400
2450
2500
2550 .
2600
" 2650
2700
2750

2800

. 28507
2900

2950

3000
© 3050
S 3100 "
3150
3200
3250
.~ 3300 ¢
3350

3400

3450
3500
3550

3600

13650

- .. grey limestone

" grey limestone - .

; Weathered limestone’

11}

. no outcrop -  no sample.

limestone

" . .om
n B L w
‘grey limestone

‘no outcrop - no sample:

grey massive limestone

alluvium - no outcrop - -

. alluvium . - no outcrop -

sandstone °

no outcrop . — no sample

~.limestone

..alluvium - no outcrop = -no sample

‘no sample- .

no sample

B I Tk T I AT



3700

3750

13800 .
.. 3850

3900

+sesar 5
h 4000 ¢
4050 ¢
©.4100 -
‘.(;ﬂ4150‘;ft
igfr€4200LJ;'
. Voa2s0 ¢
- 4300 g
L -43500 "
. .;4400

}Pagefijij 2

~alluvium’ - no outcrop. - no sample
- fawn llmestone.' =

-ruggy, recryst llmestone_— w1th calc1te velns

weooos : .o T | B,

fruggy recryst llmestone

fawn llmestone .

S dlps 20° @ 150° M f

.-grey.limestone

‘alluvinm'QTno sahple .'(creek)F'.
‘scree, quart21te c—' no sample .

h:iqqart21te- dlps 30 @ 080 M (Bllly Creek Fm. )

‘ Llne ll length 2700 feet bearlng 082 M,.sample 1nterval

50 feet.

LS00

oso
100 -
150
'f.2503¥;;

300

7350

400

450

500
;1550
1600

650

;700 .
750
- 800

" white med. grained sandstone,_mlcaceous in part

-]scree - no sample

s.alluvium .- no sample

fine.grey’limestone - .(?-Wonoka Fm.)

~alluvium. - no sample

" fine grey limestone

brown: banded llmestone w1th manganese stalnlng

. ‘brown sandy llmestone - dips 40° @ 088 M’

U'brown ruggy 1imestone with' llmonlte and Mn
; stalnlng o

“-Q?red fine gralned sandstone - (Pound Quartzite)

‘brown ferruginous.and micaceous' sandstone

Mn stalnlng

AR

" pink, fine gralned sandstone - much screevl~ﬂ

}:well bedded, cherty, grey llmestone”

(Wllkaw1lllna leestone)

- grey llmestone,¢

x ”‘-V;f : w1th Mn stalnlng

_flne brown llmestone'l'



- 850"
900
950 -

'etiloOO'f 
1050 .,
11000 1
Coa1s0 .
1200 0 -
1250
13007
."52;1350; .
"e114oof§f”
1450
1500
{1550
Y1600 1
1650 ¢,
1700 i
1750,
1800
1850

1900
""1950f;7'
2000 "+
" 2050
2100
-, 2150 -
2200 . -
22500
i:”,23ooﬁi-f'
2350 1
' 2400 -
-~ zas0
ason ©

: alluv1um

ooms

Page 18 -

Mn staining’

poor outcrop

" -limestone -

H:poor outcrop

;- limestone

bfown)_? re- crystalllsed llmestone, w1th

f‘grey llmestone

' w1th calc1te R

:ffllmestone w1th Mn stalnlng

" medium grained, brown limestone

5%p1nk and grey cherty limestone . -

dark grey llmestone wﬂ:h calc1te velnlets

.. brown medium. grained limestone

of limestone

“v-sandy limestone .

" ‘poor outcropfof'limestone —:much alluvium ;:”

T well bedded limestone U;f'.

of llmestone"

calcite veinlets

poor outcrop

‘ pink limestone

of ehalefrfﬁ*

;nO'outcropJ;f

N W ;-
Loen

(creek)

(rldge)

7€~alluv1um -'llmestone float'— no sample

" ruggy llmestone, with calc1te velnlets and

e

ffplnk and ‘brown llmestone --mlnor Mn dendrltesf



:2550 - alluvium - ‘no outcrop |’

2650 .M
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WONOKA FORMATION
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x  SAMPLE ' LOCALITY

CUNDILL, MEYERS AND ASSOCIATES PTY. LTD.

DELH! INTERNATIONAL OIL CORPORATION

Fig. 1

AREA [ -SAMPLING SCHEME
SM.L. 339, REAPHOOK HILL, S.A.

B. REES, JAN. 1971

SCALE: |

“" - 20!

|
|

|

|

i

!

|
|
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COPPER CARBONATES
IN SHTY LIMESTONES

L e e T ,__‘:’E-:'_‘ﬁ‘\.’-',”
b |

WONOKA FM

—— . —

BRACHINA FM.

— s e s mm

[ .DELH! INTERNATIONAL OIL CORPOR/—\TION%
AREA I - COPPER PROSPECT, | i
S.ML. 339, REAPHOOK HILL, S.A. |
‘Fig.2 . o
e B , . |
"l B REES, JAN. 1971 . [scALE 1"1,000' (opprox) _

t

|

- 8L0
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EXPL.ORATION

During the period under review, one geological field
party was engaged in a field mapping and chip sampling
programme designed to test further the Manganese and
Zinc potential of the Lower Cambrian rocks in that
area adjacent to and to the north of Reaphook Hill,
and to delineate and test a copper occurrence located
to the south of Reaphook Hill and within the Wonoka
Formation of the Adelaide System.

A total of eight chip lines were run across the
Parachilna and Wilkawillina Sandstone Formations

for an aggregate length of 23,400 feet. Lines 7,

8 and 9 were sampled at 20 foot intervals and lines

4, 5, 6, 10 and 11 at 50 foot intervals. . All samples
from these lines have been submitted to the Australian
Mineral Development Laboratories for Manganese, Zinc
and Phosphate determinations,

The copper occurrence to the south of Reaphook Hill:
was briefly investigated by chip and channel sampling.
Three lines of 100 feet each were run across this
body with a sample interval of 10 feet. Although
this copper occurrence was traceable over a strike
length in excess of three-quarters_of a mile, the
copper carbonates appear to be confined to-a narrow
zone varying from three inches to 24 inches in width.

The samples obtained from this area have also been
submitted to the Australian Mineral Development
Laboratories and we are presently awaiting results.

A draft copy of the detailed report covering this
exploration programme is attached.



LY

: S ' EUTURE PROGRAMME

. A detailed field mapping programme is due to commence
+ - on or about March 1, 1971, Emphasis will be placed
"~ on 1) detailing'the Lower Cambrian section, . and
2) a thorough investigation and mapping of the Wonoka
Formation with special'attentioh being paid to '
mineralization and structure. *

Additional work may be programmed depending on the
results of work presently being undertaken by AMDEL.
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EXPLORATION

During the period under review the consulting geologist's
report was received from Cundill Meyers and Associates
Pty. Ltd., all geochemical and spectrographic analyses
were completed by the Australian Mineral Development
Laboratories and a new field mapping party, under the
direction of Dr., Brian Daley, University of Adelaide, was
supported. The final written report to be prepared by

the latter group has not yet been received,

Eleven traverses of rock chip samples were previously
taken across the Wilkawwillina Limestone which was
considered the zone of Erimary interest., Some 23, 400
feet of chip sample traverses, with sample intervals

of 20 or 50 feet were collected in the last quarter and
subsequently analysed. An additional 8, 900 feet of
traverse on identical sample intervals were collected
early in 1971, Random grab samples were collected from
the copper show reported earlier and were analysed by
A.M, D, E, L, although the area of mineralisation appears
to be very limited. A copy of all geochemical analyses is
attached to this report.

" The -co'nsulti_ng _géologist's report, geochemical assays,

and oral report by Dr. Daley, all suggest that a suitable
target for a percussion or diamond drill programme has
not evolved from the work accomplished.

Al
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S %/ The Australian Mn@z’aﬂ Development Laboratories
: Flemmgton Street, Frewville, South Australia 5063 . Please address all correspondence to the Director .
Phone 791662, telex AAB2520 - ’ ‘ Inreplyquote: 7133 /51/0 « 34381/71
25 February 1971
mhe Resident Nanag ki :
_ Delhi International 0il Corporation’
Box 12372 GPro i
ADELAIDE  SA . 5001
'REPORT AN3481/71
YOUR REFEREWCZ: . .- . Purchase Order A 10721
TDENTIFICATION: . . .. as listed -
- DATE RECEIVED: - 9/2/71.
Encuiries cuoting AN3481/71 to' Officexr in Charge please.
Analysis by :,A.E.'Francié'}'
.8p°ctrogruphlc Analy31a by:g'f R, R.‘Robinson
‘Officer in Charge, Analytical Section: ~ A.B. Timms .~ -~ .
0
for F.R. I-ia.:ctléy . S
~ Director
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. Results are semni- quantitatJVL,

-‘ ~ \\ "- ~y ‘
(,'(:; P Y =z 1.1 4

-~

Elements apparently present In concentrations. of

by

an appropriate
. |

accurate analytical

technique.

No=

od at

'JQB. .:Jiivl?‘i . . Semi- Quantitative Spectrographic Analysis Schemes - Al A2 e3 A4 JAS & A6 - BATCH ......... o
' . Results in ppmluqless otherwise stated Detection iimits in brackets o ) i
Sample No.4RQHM! EH2 Ril% RH W Crk:'-'l CoL. 2 | Sample NodRHI RH2 [RHZ | ReE okt [cn.2 <
ol AL . o e ‘A2 Coritd. | ' ' : .
ooLe () ko |0 sl s o | o Ge (1) | x x SV e .
SN ws | 20 a0 | s ap 'mo. As (50 | s X x e Lo |
Uder (200 | 20| x |ioo | a0 |ab | 20 1 sb (30) | . x x x x e )
v (10) a0 30 o | %o 3o | %0 A3 | | _
PG | x| S | Te (20) B
Mo (3) | ro | % > |ox RS - S L TL(1)
{Mn . (10) 3,005 LOGO | RAG | 30O u&zo 200 P _(100) -
CTa 00) | s} x x b x| ko) x Ab_
1w oy | x x x x > > Na_(50)
1Be ( 1) - x | 3 . | N L1 (1)
Th (100) | x X X % b x A5
Pt (10) X X X X x X K_(5) -
Pd (10) % x X ,'X. I:x x -~ Rb_(10) . EZ ;
0s (10) | x x B S R X cs (30) | »
[Ir (2) x x. X X Ix X a6 |
-,‘;Rh ( 2) > X 5 x N « Ba (50)
1R u (2) X X X N w X, - Sr_(10) .
f v o - L Y__(10) -
Cu (0.5) 350 |10,0001350 _[3000 RSO 2000 _la_(100)
Aep 1y | s00 1350 30 |30 |25 |kO _Ce _(300)
Tze-(20) |1,2o0 | Rco {150 [.'3w |E0C | {00 Nd - (300)
Sn (1) i x | ! o e _Pbr (100)
(D] 3o |3 ik |3 | lox Ti (100)]
Bi (1) x x| x R P T (100)
A O 2o | 10 o2 |2 1O 5.0 sc ( 50)|
L (3 X X e > e W sEu (SO
| Gal (1) L x_ 1 1o 2 Jla oy 2 S -
;

economic interest shculd be  redetermined
Not deteld

Limit quoted.



AMDEL GEOCHEMICAL® SERVICE

< yos 3’%‘8‘127/ "BATCH NO. . |
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“outcrop on this sheet have been studied in somse detail by -
~Honours students of the School of Geology. As a contribution

079

. The Geology of the Upper Proterozoic and Lower Cambrian

-of the Reaphook Hill Area, Eastern Flinders Ranges,
“South Australia.

J.G. GEHLING.

Introduction

' The area under study lies some 60 miles N.E. of Hawker

" in the Flinders Ranges, S.A. The published Department of

Mines 1:250,000 Parachilna geological sheet includes the.

| Reaphook Hill area. Over the last two years, areas of Cambrian

i

to this regional study, the Reaphook Hill area has been
.divided into three sections, and 1is being investigated with
particular attention given to the Cambrian stratigraphy

This report covers mapping, to date, in the 13 square

; miles north and west of Reaphook Hill (see map) . Reaphook

Hill is 1274 ft. above gea level and has the. co-ordinates'

g 139°25' E, 31%26' s.

Mapping was done on 540 ft. to the inch enlargements p
_taken from coloured aerial photos used in photointerpretation.'

,Preliminary gections were described, representative samples
”;‘éolIeoteai“and‘thenﬂboundaries“and'fauits-were;walked.— Two = ——— — —
4’“sections were described and measured by staffing Continuing
j'work will 1nvolve description of stratigraphic units from
-~ fosgils collected and rock sample thin sections. A more-

.“accurate description of the stratigraphy will be written up

" in a final report to be presented late in October. ‘

’

- Geomorphology

7 RECEIVED
- 2.0 AUGI97
~2\DEPT.-OF-MINES —/
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" over less competent beds stratlﬁraphlcally above and below

the limestones. The climate is semi-arid. Overall the area'_

is geomorphologically mature, such that fresh outcrop is

© found only where strata has been cut by creeks dralning the
plateau. The watershed is largely'cbntrolled by the fault
- pattern and the differential er031on of alternating hard .
and soft llthologies. -

Geology

Stratigraphy

The lowermost unit mapped was the Late Proterozoic =

Bunyeroo Formation consisting of poorly outcropping red beds.
"These pass gradationally into the Wonoka Formation'bf green |
and grey bedded limestones with shaley interbveds, becbming'
sandier at the top. The Pound Quartzite lower boundary_can
be distinguished by a change from grey-green to red silts

" and sandstones. At the top, the»formation ig a magsive
o white gandstone which passes sharply (where exposed) into
- the soft white clayey sands of the Cambrian Parachilna
Formation. The upper boundary of this unit is not_clearly
seen due to the relief of the overlying Wikawillina Limestone,
which is a magsive .unit consisting of a dolomitized basal ’

.

...z ... . part passing irregularly into limestones which are sandy at_

" the top. The youngest unit of the sequence is the Billy
:f Creek Formation, of late Lower Cambrian ageﬁ in its lower
'part, sandgtones, limestones and shales are interbedded, but
. these pass rapidly into red sandy silts and shales.,

o The lower half of the Wilkawillina Limestone appears
to be comparable llthologlcally and faunally with that
- described in the type section, some 25 miles to. the west.

The upper two thirds of the Billy Creek Formation exposed in

" “the Reaphook area are iithologically gimilar to the named
beds in the type section, but the Parara Limestone, ‘Bunkers.

Sandgtone and Onaparinna Shale of the type section cannot be.
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recognised here. As no faunas characteristic of these
formations have as yet been found in the upper half of the
Wilkawillina Limestone and the lower part of the Billy Creek
’ Formation in the mapped area, correlations with the units

- described from the type section cannot presently be made.

Field observations have yielded the following
degcriptions of units mapped in the area:

The Bunyeroo Formation is only represented on the
map by the upper 1000 feet. of tne formation. These are
- thinly bedded chocolate to purple shales with micaceous_
_’s11t interbeds and thin dolomites, hand specimens of whlch
have an original green core preserved. Carbonates gradually
. increase in frequency and bed thickness, becoming dominant
‘ fat the top. At intervals, secondary copper minerals are
'-observed as coatings on bedding partings of thln grey carbonate-

" beds. Most carbonates are purple with manganlferous surface

weathering. The upper boundary is- taken ag the last -
occurrence of red coloured beds.:

The Wonoka Formation consists of thickly bedded,
characteristically outcropping limestones, interbedded with
green-grey .silts and shales. The limestones consigt of =
alternating‘“grannlar" fine grained limestones, silty lime-
stones with characterlstic pillow roll structures and intra-

_—— e i e ey

» clastal limestones. Th1n ‘bands of stromatolitic ‘limestones
 interbedded with oolitic limestones at the top occur within’._
- green irregularly bedded sil}s and sands. ’

: The Pound Quartzite is recognised as a lower red

- member grading into an upper white member. The red member
'has its lower.boundary marked by a rapid change to red
coloured sandy silts. About 50 feet above the base a yellow
weathering 15 foot dolomite‘occurs, which is traceable over
lmuch of the area. The red member is characterlstically
"friable, with more res1stant llghter brown sandstones inter- -



bedded. The upper white member is well exposed only in
.the southern part of the area. Red soft sands occur only

682

-

as a minor constituent near the base; otherwise the sand-
stone is fairly resistant and thickly bedded. Interstitial
clay in the quartz sandstones appears to be relict of a
small‘feldspar content. Grainsize increases toward the top.
Thin clay parting° between coarse sandy flaggy beds have

enabled the preservation of soft bodied marine coelentenates,'
'annelids and other biogenic traces of unknown affinities,

as impressions on the bottom surfaces of the sand beds.

 The association of fairly clean coarse sand, mud flake
- impressions and cross stratification‘type, has been suggested

 as evidence for shallow marine,. upper neritic environment..

These fossil impressions are equated with the Late Pre-
cambrian Ediacara Fauna from the Pound Quartzite of the

‘western side of the Flinders Ranges. An effective thinning'

of the Pound upper member is apparent from south to north.

'tIn part this is due to faulting of the contact with the

overlying Cambrian rocks, but at least in one section, red

sands of the Pound pass without faultlng into the Wilkawillina'
‘Limestone. Erosion and thinning of this upper member would

be in keeping with the position of-Ediacara_Fauna horizons,.

" which in the western Flinders Ranges are overlain by more

~than 1000 feet of sandstones in some sectlons. At Reaphook
‘Hill, a maximum of 55 feet of sediment was measured “above

these fossils.

- The Parachilna Formation is rarely preserved on

the escarpment formed at the base of the overlying limestones.

In one section it was observed to be a white to grey clayey -
sand, with ghosts of possible burrows. It is friable and

,leached in all ontcrops. The Parachilna marks the basal unit

of the Cambrian succession; beds are sufflclently different

'in character from the Pound.Quartzite to enable tnelr

correlation with the Parachllna Formatlon.b
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5.
“The Wilkawillina Limestone is unfossiliferous at
the base, but interbedded ocolite and stromatolite beds can
be recognised in the first 80 feet. Dolomitization is
patchy, but ell basal carbonates are dolomitic with ,
obliteration of textures in 211 but a'few areas. Dolomltization
is associated with a variety of colours and frequent vuggs .
irfilled by an unidentified whlte.amorphous mineral. Minute -
copper carbonate specks were observed in one hand sample. |
Further up this unit, Archaeocyatha and Micromitra are common
except in northern dolomitized outcrops where Micromitra '
alone are preserved. The interval characterised by Micromitra -
- also contains bands with trilobite fragments. Hyolithes
“occur from this position to the top of the formation. Above
the Micromitra interval limestones are mottled, with inter-
beds of oolites and intraclasts. Nearer the top, birdseye
limestones become prominant. The allochthonous and terrlgenous'
content of the limestones increases near the top._ Just below:
“the top, 20 to 30 feet of planar cross-stratified caicarenites
" _occur which are represented across a fault in the N.E. by a
conglomeratic facies of carbonate boulders derived from ,
reworking of the earlier deposited Wilkawillina Limestone,
" The fault has raised up a more eesterly block. The upper
boundary is marked in places by a red stained pisolitic lime- .
stone bed. The formation has been measured at 1440 feet thick.

_ The Billy Creek Formation beds are separated from

- the Wilkawillina Limestorne by a marked change in bedding, :

' ~lithology and consequently a change in reliéf. The lowermost

| member consists of an unsorted red clayey sand with Iragmental
shale and carbonate layers. The sediment has a muddy matrix
and is very friable in outcrop with common mud cracks. - A

- sub-aerial, low energy environment is apparent. To the north
this member thins, and is represented by lighter coloured .
-poorly bedded sands. ' The overlying member is a black limestone"'
Acharacterized by ‘included disrupted silt laminations, and

(o
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_ _ : . : : 6.
interbedded with dark shales. This member pinches out to
the north. Above the limestone there is a calcareous sand-
stone with poor sorting and a differential weathering,
related to rhythmic change in quartz content. These pass
up into a mauve and grey shale sequence with odd doloﬁitic
and silt interbeds. Mud cracks and halite pseudomorphs
indicate subaerial restricted mud flats. Above this member
is another black aphanitic limestone. It becomes clayey to
the‘north but retains its essential appearance.” Stromatolitic -
beds pass into concretionary beds then into more’ lemellar |
‘beds. Trilobite fragments are found sparsely within the
member; well preserved specimens are common in certain'shale
beds above the black limestones. These trilobites enable

- correlation with this part of the Cambrian sequence,
documented in two other regions. Above this horizon the _

- formation consists of a sequence of red to chocolate shales
and silts with abundant mud cracks and small scale ripples.

. Two or three horizons feature slump rolling with associated -
flat beds bearing current lineations. Below the slump-roll . -
horizons numerous trace fossils of possible arthropod origin R o
are preserved. These red beds account for over 1000 feet of ‘ j

- a total 1500 feet for the Billy Creek Formatlon in this area. o

Within the lower members of the Bllly Creek
Formatlon, peculiar green siliceous beds occur at Various
~j—~—‘—4—1ntervals.~-They—vary from -one half inch- clayey-beds-within —--—._ _
the red beds, to 15 inch resistant beds within the carbonates. o
~Alteration of surrounding beds is apparent in- the form of
discolouration and the formation of slllceous geodes with
calcite centres in calcarenite beds. The green beds are
- thought, at this stage, to be tuffaceous in origin. One bed
" has been traced over a 3 mile strike length through a number
‘ of llthologies. As a volcanlc marker, it would 1ndicate '
thlnnlng of the Billy Creek Formatlon to the north._
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Structure

The area is tectonically affected by large scale
faults associated with what appears to be a regional N.E. =
fracture pattern. Folding is only noticeable as a gentle -
anticline on the western margin changing to a synclinal'basin
on the east side of the map . Most high angie dips are due- '
~to fault block rotation, ang it is likely that the folding
is largely due to buckling between faults. =~

Apart from the complex system of NE-SW faults,
there are two large NS faults which are strike faults for
a considerable part of their length. Reaphook Hill is
produced by this mechanism wh1ch has.doubled the thlckness
of the white member of the Pound Quartzite. - In the Billy
Creek Formation, the strike fault repeats one member as
documented by replication of the distinctive trilobite
horizon. The eastern margin of Cambrian rocks in this area
. is marked by parallel faulting which raises thin'blocks of
Pound Quartzite and posslble Wonoka limestone to the surface,
indicating some 3000 feet of vertlcal movement.

In. summary, a system of NE—SW faults w1th lateral
movement intersect N-S faults with vertical movement..

Mineralization

Secondary copper minerals occur in a fault zone,
as found in an 0ld abandoned digging on the north end of
the map, near the vermin fence. ' As mentioned before copper

"'carbonates are common as thln layers in partings of carbonate ,

layers at certain horizons in the Wonoka Formatlon, but all .

" are regarded as uneconomic. It is possible that the copper

carbonates found in the fault zone are derived from the
Wonoka Formatlon.

Manganese oxides enrich the dolomite in the lower .
part of the Wilkawillina Limestone. in patches which outcrop
'in areas up to 500 feet in diameter. The deposits appear

Y
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to be low grade.

_ Recognition of small amounts of lead and zinc
carbonates in the Wilkawillina Limestone was not possible in
the field due to lack of knowledge of their characteristics
in such envirorments. Some of the vug-fill in the dolomites
may have been related to zinc mingralization which occurs in

the basal Cambrian of the ajoining mapped area.
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~ INTRODUCTION

‘}The Kempes Bore area:is located.approximately 80 miles'north-east'of
Hawker in the eastern margins of the Flinders-Ranges.: The most convenient
route into the area is the north-easterly track from Martlns Well, pass1ng

' through a small Barytes mine, past Middle Bore, Weavors Well and Kempes
Bore. A further track from Kempes Bore to the old Kennecott Base’Camp'
enables access into the central'part‘of the area.s It is‘advisablelto,use .
.a 4-wheel dr1ve veh1cle when negotlatlng the track from Martlns Wello

Reaphook Hlll is the’ hlghest p01nt in’ the area w1th an’ elevatlon of.
i_1271 feet and has the‘co—ordlnatesk139}25f East and 31_26{‘South, Kempes;-

‘ Bore is approximately 4 miles east of Reaphook'Hill. ,The:climate is semi

; arid, while the vegetationiis,relatively sparse.’ Thelarea’iswdissected'by '

;féphemeral,streams'flowing‘to_the east,

Geologlcal mapplng has been carrled out uslng aerlal photographs on &

s

scale of 1 1nch equals 540 feet Samples have been collected from the

:;Lvarlous bormatlons and:thln sect;ons'are,belng prepared for:petrologlcalf}.
.'fwork; A‘complete’assessment_of‘theﬁarea will be available'at the end of
.'"October.”

The area belng studled cons1sts of Upper Proterozolc and Lower Cambrlan

- the east by a major. fault system.

The Upper- Proter0201c outcrops in low hllls, adgacent to steeper rldges

>.'formed by the Pound Quartz1te, whlch marks the top of the rroterozom°

The Lower Cambrlan sequence 1s represented by ‘ar noorly outc opplng-

‘Parachilna-Formation,_whilst'the oVerlyingaWilkawlll;na leeSuone forms a

- sed1ments contalned w1tn1n a snallow northerly plungln synCllne oounded to

el e e T



piatéau‘approximately 250 to 350 feet above the plains thatfflaﬁk the‘aréa
in the east. The Billy Creek Formation is contained within a north- south

trending synclinal structure, closing to the South.

UPPER PROTEROZOIC
The éccompanying column shows the rock types asgpciated with each |
particular Formation. For the. present the Vonoka Formation has been sub-
T . divided into an Upper and Lower Member, - However, the Loﬁer Member méy-
represént a broad transitional‘boundary with the Bunyeroo‘Formatidn. A final
decision on -this boundary wiil.be made.qnly-éfﬁér_a compariséﬁzwith the'type
L - - locality for fhe Bunyerbﬁ‘and Wonokngormations; o
The boundary bétwéen‘the Wonéka Formation and_the Red Pound Member ig
.. taken from the last appearance of-é')an§ka type limestone'. The boundary_.
'”iégtransitional and:is marked b&'aﬁ élternatiOn bf red,»siity;,medium—graiﬁgd'i
'sahdstones and grey-green fine-gfained.limestoneé and green‘friabié shalés;
The Upper White Pound.Memﬁer is charédferized by appréiimétely 1QO fo
120 feet of white resistant quartzités.'fThihly Béadéd,and fiaggy ved
;érgillaceous‘to silty‘sandslmafk‘é fairly diétiﬁét bouﬁaafy:&ifg the under— K

. lying Red Pound Mémbefan“'”?'..> _1 - ‘f:"”4 ' .

" 'IOWER CAMERTIAN

PARACHTLNA FORMATTON,

~ The Lower Cahbrian.sequence?is about 2200_feet.in thickness. The base
of this sequence is represented by_fhe Parachilna Formation which: forms a
topographic low bétween the White Pound Meﬁber:and overlying Wilkawillina

: . C . . B . »
‘Limestone, -Its outcrop is limited and where present is very weathered and

©amre s esmemedr ¢ mmmei s e S mm S dr m e e s eae pe s rem s
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leached. In some insténces the presence of the'Paréchiina Formatioﬁ may be
associated with gypsiferoug ciayey pockets'and a very weatﬁéréd cléye&‘..
‘quartz pebble conglomerate, However, some of this material is not residual,
and such criteria has to be'used.with caution, |
The quartz pebble congldmerate is poésibly represented by a number of .
lenses rather than a single horizon, and is frequently ferfuginized aﬁd
siliﬁified, outcropping as resistant mound-like masses., in some localifies
there is an éssdéiation of a blackish-ﬁréwn rock contaiﬁing ironﬂand
manganese oxides., A small occurrence of the minerai'sqhoizité.(a rare
:CaZnPO4) is presenf néar fhe base of.the Parachilha Fbrmatiqn and appears fb
: be localized along a small fault;: The sequence‘thins»appreciagly to.thé;

north-east, from.about,SO feet:to_S.feefo‘

| WILKAWILLINA LiMESTbNE '
| In general fheiWilkawiilina Limestone is -a massivé grey—p;nk to mott1¢a>
‘:limestone, markedl§¢dolomiti;eq; particular1y near the base, ahd 15
foésiliferoﬁs higher in.thé>seéﬁencé9 o |

The basél‘BOO feet is characterized by a mottled coloured dolomitized

. limestone and 'false gossans! of iron and manganese oxides. Associated with

this iron manganese rock is a ferruginized scree or rubble which may contain :

. small amounts of manganése.
In édditiSn.there is'a.variable amount of séﬁd in. these bésgl'
.- dolomitized limestones while‘sméll‘vughs presénf'in the rock céntaiﬁra
"whitish minérai’ﬁhibh is‘possibly'auZinc carbonate. .The incidence of: vughs -
decréases'higher iﬂ the seqﬁence>but_they are seeﬂ agéin épproximately 900* 2

feet above the base in the western pbrtién‘of'the aréa, = . -



only present in the upper two members.,. The baée.of the Billy Creek -

Formation is very variable and marked facies changes occur along a

T e
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The-Wilkawillina Limestone is sandy in the upper most parts qf the

" sequénce. Rock ty@es‘include 'birdseye' limestones passing into bioclastic

and intraclastic beds. These are overlain by sandy limestones and cross- i
bedded massive calcareous sandstones. This sequence can be seen in the:
accompanying column.

The top of the Wilkawillina Limestone is marked by an erosional éurface 

- indicated by the presence of calcrete pisolites and a celcreted surface.

- -The Billy Creek Formation therefore, probabiy'lies with unconfbrmity upphl -

this surface.

On the basis of fossil control (Micfomitra - brachiopod) and 1ithological -

‘differences it is clear that.the Parara Limeétone, Oraparinna Shale and..

Bunkers Sand stone 6f the type section are not repreéented'in the‘sequenCe.f ; 

| In addition there is a small block of Wilkawillina Limestone that

~occurs as an outlier in the central fauifedﬂpart of the area. This can be -,
north of the Scholzite OCQurrenCe;‘-Theféfeéence'of'a.zinc:carpénate occﬁrring‘fj 

" of this faultedvblodki;b;?:!. “

" BILLY CREEX FORMATION

As seen on the aCcompanying_columﬂTﬁhe Billy Creek‘Fbrmétion>has been :'{

broken up into several meﬁbéfs, based on:lithology, whiie fossil‘contfol is.

. .

considerable strike length.

- seen on the map as south of the main mass of Wilkawillina Limestone and just - .

in vughs,‘is'particulaily'eﬁidenf_inftheWoutérppping"éentralfénd'éasfe;hYpafts o

Lithologically mémbersiB;J6'and 7 are quite distinﬁt.} Mgmper‘6 however. -
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changes along the striké to the South East and the Slack fine-grained,'som.-
t;mes silty, limgstones with fhin'nodu}ar bands in the north, change |
laterally into greyish flaggy silty dolomites to the south—east.

Member'4 represents a sequence of feiatively clean mediﬁm to coarse
grained slightly calcareous-sgndstdnes and pistachio greeﬁ shale maiker-béds;

which are markedly silicified (volcanics?). Members 1, 2 and 3 are

.characteristic in the north but pass laterally into Member 4 as we proceed

.south~-east., However, this problem is yet to be fully clarified and the;

accompanying column may have to be amended,

STRUCTURE. = - -

This can be summarized as follows:

(1) A major fault system occurs in the Eastern margins of .the area. The i"

displacement on Fault G may exceed 1500 feet., = - *‘4: S A_ - i

(2) A major near vertical fault- transects the south of the area with a 4.fv :

_general-nofth-east,'south—wést trend.;:This fault contiﬁﬁe§ to the - -~
south-west towards Martins-Well.,tIts nOrth;éasterly trend diﬁinisheé(?); :
into the basal part of the Wilkéﬁillina’Limeétone, iﬁis:faglt is shbﬁﬁ ;4A

'as Faﬁit Alon the map. - | | | 4 S |

(3) A systemjdf strike faults:add to the comblexity in thevcentfal portioﬁ:J" N
 »of the grea...ln general these'frend.ea§t-wést. ‘However,fthé strike : 
faults.D-énd‘C cut across the strike and continﬁe_in arnorth—easteily
direction. |
.In-genéral the main.featufes assééiafed with.this faultiné are as = . . S

follows:

- - (a) Folding between Faults C and D and between Faults C and E;hgsfall

c—— - - e aw s e U U R S
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;_controlled by perlodlc movements along the maJor faults on 1ts eastern'

general south-westerly plunge.

“(b) An outlier of Wilkawillina Limestone is present asla'faultedbblock

between Faults C and E.
(c)‘The Parachilna Formation immediately east'of Fault.A has been
-repeated north of Fault C and again north of Fault'D..
(d) The ¥hite Pound Member and the upper and mlddle portlons of the
. Red Pound Member are repeated due to displacement along Fault B
"NOTE |
Fault B is-a steep angle reverse fault with 1ts fault plane d1pp1ng
';_'to the North. Th occurs west of Fault A
'Fault C occurs east of Fault A and south of Pault D .It is a
moderate anglelreverse fault'that ends in a ser1es offsplinter.ll
‘Tafaults;_»' B ' - - )
plFaulth.occurs east of Fault A and north of Fault C. It is a
‘.moderate angle normal;fault ' It is less well esuabllshed near
;.Fault A due ‘to lack of‘outcrop but'isvafprominent feature to thezi'
north-east. e o L o

The shallow syncllnal structure of the Bllly Creek Formatlon has been o

Vmargins. In addltlon movement along Fault J has resulted in the -

B development of a secondary hlnge llne that trends a llttle east of fji L

:.(1i
@

No sulph1de m1nerallzatlon has been seen. -NV

north,
MINERALIZATION e

Patches of ferruglnlzed manganlferous rock occur as sur11c1al dep051ts S




(3)_ )

(4)

C(6)

.8

- dolomite was seen in the lower member of the honoka Formation, east of

'(5»)‘

)
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on the Wilkawillina Limestone and Parachilna formation. These iron -

- and manganese oxides are secondary in origin and may be classified as

'Fake Gossans'. In addition quite larger patches of ferruginized scree'
sty | = .

may contain small amounts of manganese.

Some secondary enrichment of manganese oxides may be associated with .

faulting, as for example just west of the Kennecott costeins and.east :
of Fault A, in the centreuof the map. |
The.presence of a white amorpnons.ainc carbonate (é) occurs in Vngns ;
within the basal 300 feet of the Wilkawillina Limestone.vahe
inéidence of'these~vughs‘decreaSes»higher inpthe seqnence but they'are'

apparent again at approiimately_900 feet above the gase;,in the

._western part of. the area. o

The scholzite- (CaZnPO ) appears to ‘be. localized alonv a minor fault in -

a single occurrence at the base»of.the Parachilna Formation, south of;:

Fault C. a A
Very small occurrences of 1ron and manganese oxides are present at the

" base of the Billy Creek rormation.‘ Some of this secondary enrichment

occurs along minor faults, fOr example near the'small?cleanpsand[outlier,‘

on -the north-east of'the,map.:.

"In all probatility the source of the Manganese and'Zinc (?)lis'a low.

grade mineralization within the Parachilna Formationiand\to-a_lesser

. extent in the Wilkawillina Limestone;'

Copper in the form of Malachite stalninv along JOint paruings in.a’

"Fault'A. Tts surface indication is not extens1ve and is conlined bO a

-tnin-horizon approximately_5,feet_thick (It may be the Wearinv l .
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- Dolomite which is a 1ow grade .copper bearing horizon in the Bunyeroo -

'Wormatlon - hence th1s Lower Jember of the Uonoka Formatlon may, in

fact, be tne upper .part of the Bunyeroo Formatlon )

d

. CONCLUSIONS AND RECOMMENDATIONS

Surface sampling of the presence of copper, in what may be the

equlvalenu of the Wearlng Dolomlte, could be carried outO' This'horizon

“has a good strike 1ength and has been recorded in J1m Gehllng's area

(dlsplaced across Fault A) of partlcular interest is the dlsplacement

of this horizon across Fault A, Surface 1nd1cators for the presence of

copper will be examlned v1th1n th1s Fault zone durlng a return to tne

~area in Augusto

- (2)

(3)

:f(4)t

The oresence of Zinc in the upper part of the Wllk&Wllllna leestone

approx1mate1y 900 feet above 1ts base, -in’ the west of the area (eastern L

extent as yet unknown) may be worthy of ‘some attentlono

If Fault A can be shown to eLtend further to ‘the North—east, it could

prov1de a favourable trao for the accumulatlon of zinc and manwaneoe.'
—TN .

Petrocarb Exploratlon N. L. hold a total of 5 (or more) clalms W1th1n ,

the central mlneralized portlon of;the area,vwherejthe occurrence-oL”

Scholz1te, manganese ox1des and z1nc carbonaue has been seen. mhe exact

pOS1tlon of these clalms are in the records of the South Australlan ,;

'Mlnes Departmente-- '}25‘_f5f‘”»9
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(ii)

Co1- 098

oummary of Geology of. Emu Bore Arez

. Location of Area:

_The map coorolnates of Emu Bore as obta1ned from theiﬁ
Parachilna map sheet are 216131. )
' The actual area mapped 11es between Emu- Bore and the_"

vermin proof fence,.the latter belng the boundary between

-errealpa Statlon and Martln S Well Statlon.

Stra 1graphy

The stratigraphic formatlons mapped were the Bunyeroo

'Formatlon)wonoka Formation, Pound Quartzite, Parachllna Formation,

Wilkawlillina Limestone and Billy-Creek Formation. The first four -

units named are Upper Proterozoic in-age'and the last two are

~Lower Cambrian.

_These names for the formatlons are the names as glven 1n

“the type section and they are used for conven1ence 1n this .

‘brlef report but their use may be rev1sed in the f1na1 report )

Descrlptlons of the 1nd1v1dua1 un1ts follow-~ E

-Bunyeroo Formatlon-,

This is made up mainly of red green and grey'slightly .
.calcareous shales and slltstones. Thin, fine gralned grey’

-limestones are 1nterbedded with the shales and sllts near theivv

‘contact of the Bunyeroo Formatlon with the Wonoka’ Formatlon. o

. These limestones occur. more frequently as the contact 1s'

“approached unt11 Just below the contact llmestone predomlnates

’over shales,and slltstones.

The actual contact was. taken:asfthe last appearance_ofi

o red shales and s11tstones."

Thus the transltlon from Bunyeroo to Wonoka Formatlons 1s ﬂ
fairly gradual : L ' : . o

Rlpple marks and structures resultlng from compaetlon of theb
sediments were the ma1n sedlmentary structures -present. ’

On the east side of the area, the sedlments in the Bunyeroo' )
Formatlon are complexly foldeo 1nto numerous tlght antlcllnes

and syncllnes.; R

Wonoka Formatlon

”Lt Thls is generally composed of 1nterbed° of grey to green

LN .:u
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Caloareous shales and slltstones and llne to meolum gralned

orey, glauconltlc, silty limestones. The llmestones often o

" contain silty laminae and there are some thin bands of

intraclastic limestone in the sequence contalnlng rounded
elllptloal shaped carbonate pebbles. ' -
Slump structures, ripple marks and cross beddlng are the'

prinolpal sedimentary structures present. ,
Near. the top of the formation the l1mestones are dolomitized

and several bands of fine to medium gralneo dolomltlo llmestone '

These bands .ere very continuous  and have been mapped as

'dlstlnot members of the Wonoka . Formatlon.

The bands of dolomltlo llmestone are 1nterbedded w1th
sandstones ano s1ltstones. ,

The dolomltlo limestone 1is manganlferous in places and - forms_;
black, very flne grained, mass1ve outcrops. -Minor- amounts of
hematlte are ‘associated w1th these outorops.:; . ’:f _ ;_H,'

"~ The presence of glauoonlte and the 1ntraolastlo banos o

suggests a falrly shallow mar1ne env1ronment susceptlble to some,v'

;turbulenoe.

The contcot of the Vonoka Formatlon and - Pound Quart21te 1s_'y

" sharp with Pound ‘red beds lylng on the last band of dolomltlo"jg

limestone in the Wonoka Formatlon.'

Pound Quart21te T

.In the type section the Pouno is made up of two members —;-:

- the lower member is the Red pound and - the upper the Wnlte Pound.{,g~‘

In the Emu Bore area there are only two to three’ ‘feet of poorly
outoropplng,'whlte medlum gralned quart21te just below.the
Paraohllna Formation. Thls probably represents the equlvalent
of the White Pound: faoles of the uype section and indicates a_

marked period of eroslon prlor to the deposltlon of toe overly1ng-~f

Cambrlan sequenoe.' , o _ e
The bulk of the Pound bormatlon is made up of onocolate,. S

“red, and green’ mloaceous shales and siltstones. w1th some ‘bands R

of red- brown fine .to medlum gralned sandstones ano quart21tes. T

gy et e £ e b i e e Do e




(iv)

(v)

(vi) -

‘area.
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~ Several thin, brown'bands of fine grained 1imonitic,
dolomitic limestone (1 - 2 feet thick) occur near-the-base'of
the Pound ouartz1te. ) '
The main sedimentary structures are clay galls and rlpple_.
marks. ‘These structures. (partlcularly the former) 1ndlcate '

deposition in & shallow water environment.

Parachllna Formation:

This is a thin, very poorly outcropping, whlte, fine to

coarse sandstone. In some areas this formation is represented

tonly by residual clays formed by weathering of the original rock.

No really definite fossils in the form of tracks or burrows were

found.

Wilkawillina Limestone:

This 1s generally a flne to medium gralned limestone. The

'faﬁﬁ%éﬁrﬁﬁﬁ%ﬁﬁn—gr&%ﬁed—%}mes%eﬁe; The unit is mangahniferous. at

the base and the first 150 ft. or so is dolomitic llmestone.
There are some thin intraclastic bands, the intraclasts

. being rounded and of pebble slze.'

The pr1n01pal fOSSllS are Archaeocyathlds, Hyolltblds and

lecromltra and these tend to occur in fairly thin rlchly fosslll—‘

ferous bands separated by thicker, more poorly fosslllferous'f
bands. The upper and lower limits of the Micromitra fossils were

traced out and mapped to give two time lines. :
The top of the Micromitra band is believed to be tne
approximate time equ1Va1ent of the contact between the Wllkanlllna

Hllmestone and the Parara 11mestone in the type section 1n
-Wllkaw1111na Gorge. The facies represented by the Parara leestone,

Bunkers Sandstone and- Oraparlnna Shales in the type,secblon are .
replaced by Wilkawillina leestone.type facies in-the Emu Bore
The fossils and lithology indicate a shallow marine envir-.

onment of deposition.

. Billy Creek Formation:

The contact between the Wllkaw1111na 11mestone and the B¢lly.

_Creek Formatlon is falrly sharp. In this area tnls,unlt;;s very.
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poorly outcropping. The rocks seen were composed of red and green

shales and silts.

Dizpiric Bodies:.
A small digpiric structure was olscovered on the east side

of the arees and 1s along the cont1nuatlon of a fault.

Large blocks of limestones have‘been carried up as the
diabasic materlal associated w1th the diapir moved upwards through
the sedlments. The result, es seen in the field now is a line of

low mounds each mound hav1ng these 1arge, fractured blocks of
e e ) -

* limestone slttlng directly upon diabasic rocks.
/——N

-

The sediments immediately adjacent'to the'diapir have =
bleached appearance, the alteratlon belng caused by the d1ap1r.
leestone breccias and sheared 11mestones are also assoc1ated w1th

the d1ap1r. S i .
Mlnor\amounts of hematlte and traces of malachlte ocecur in-

/
the rocks associated with the diapir.

Strucjiure:

f/f In the northern half of the area the Lower Cambrlan and

Upper Proterozoic sedlmentsvhave peen folded into. a synclinal =
structure which plunges gently'to”the north.v The limbs have a

moderate dip of 300 - 40 and the east limb 1s truncated ‘by.a-
north-south fault. A series of minor faults cut the limbs of
this syncline in a d1rectlon approx1mate1y perpendlcular to the-_.f'

strike of the beds. .
South of the syncllne the sedlments have a north—sou n'strike7

and have been d1sturbed by.several quite 1arge faults.

Mlnerallzatlon- _
Minor amounts of malachlte were found in places in tne

Wonoka and Bunyeroo Formatlons, “the malachlte appearlng as thin.

'surface films on bedding planes and .in. 301nts and cracks. Some:

‘malachite was also seen in the diapir.

Manganiferous rich rocks occur ‘near the t*op of the Wonoka
_Formation. At one place a band 3 to 6 feet thick and about 150
yards long forns aablack, ‘massive, Very fine vralned outcrop.

This band runs parallel .to the”strlke of the rocks.;fmhere is some»A
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'hematlte associated w1th this band.

The base of the Wilkawillina Ilmestone is-also manganlferous.
" Some hematite is associated with the diapir ana occurs

mainiy as veinlets in the diabasic rocks and the blocks of

‘llmestone associated with the diapir.

It is suggested that a geochemical survey of the diapir and
surrounding areas be done to see if there 1is anythlng of economic

interest aSSOClated with the diapir.
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