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y % P.O. BOX 384D
QIN C.R.A. EXPLORATION PTY. LIMITED
- (INC. IN N.5.W.) TELEPHONE: 63 0491
95 COLLINS STREET, MELBOURNE, AUSTRALIA 3001 TELEGRAMS: “CONRIO”

TELEX AA30108

13 s Wl 23rd January 1979

The Director of Mines,
P.0. Box 151,
EASTWOOD S.A. 5063.

Dear Sir,

EL 417 = WIRRABARA, SQOUTH AUSTRALIA
" REPORT FOR THE QUARTER ENDED 4TH DECEMBER 1978.

Enclosed is a report by A.G. Connor entitled, "First
Quarterly Report, Wirrabara EL 417, South Australia, for the
period 5th September 1978 .to 4th December 1978".

Results to date are weakly encouraging.

Expenditure for the period ended 30th November 1978,
the nearest accounting period, amounted to $8878 comprising:-

Salaries .. $2774
Wages .. 173
General Supplies .o - 947
Vehicles .. 557
Travel & Accommodation .. 352 .
Contractors .. 1875
Assaying : .. 231
General Overheads .. .. 1969
$8878

Yours fai ully,

TR

For : J. Collier
Enc. " General Mandger
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1. SUMMARY

The first titleholders in the area, Westchester Mining Corp-
oration, carried out an airborne magnetic, E.M. and radio-
metric survey during 1970-1972 which delineated several
anomalles These anomalies were the target of all subsequent
explorers, but no detailed ground examination was undertaken
prior to 1976. M.S. Locke used the airborne geophy31cal re-
sults as the basis for a B.Sc. Hons thesis in 1976 and locat- .
ed an open ended I.P.-resistivity anomaly. during ground
follow-up of airborne anomalies near the Charlton copper mine.
On the basis of this anomaly, C.R.A. Exploration applied for
the area and was granted Wirrabara E.L. 417 in September 1978.

During the first quarter, C.R.A. Exploration carried out a
small I.P.-resistivity survey which located a conductor. The
conductor is parallel to strike, and may be related to carbon-
aceous shale and sulphide in the Tapley Hill Formation.
Earlier explorers have described the mineralisation as dis-
cordant. A shallow percussion drillhole is recommended to
test the I.P. anomaly and the style of any mineralisation
present. The search for kimberlitic rocks will continue.

— s

2. CONCLUSIONS AND RECOMMENDATIONS.

The I.P. resistivity survey carried out by C.R.A. Exploration
near the Charlton copper mine located a poorly defined con-
ductor. The conductor is 400 m long parallel to' strike and
is open on all but the south-west side. The depth to the top
of the conductor is 50 m or léss. An unsuccessful attempt.
was made to close the anomaly to the northeast. The wide con-
ductive zone is due in part to graphltlc shales of the Tapley
Hill Formation but is compllcated by the effects of powerlines,
fences and buildings. Responses due to sulphide mineralisation
are interpreted on Line 1100N below 1000E and on Line 1000N '
below 1025E. Although this anomaly is parallel to strike (NW),
the original Cu mineralisation is described as discordant (NE).~
OtHer workers have suggested that the mineralisation is con-
trolled by,a small fault trendlng WNW.

N
Due to lack of exposure, the style, host rocks and controls
of the mineralisation cannot be resolved. The only economical-
ly attractive target in this area would be stratiform copper -
mineralisation in shales of the Tapley Hill Formation which is
known to contaln subeconomlc concentrations of copper in other
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areas. It is recommended that one rotary percussion hole be
drilled to test the style and grade of any mineralisation
associated with the basal Tapley Hill Formation. The drill-
hole should be designed to test the I.P.-resistivity anomaly
on line 1000N at 50 m vertically beneath 1025E.: Additional
structural data is required before the drillsite is chosern.

Efforts to locate the kimberlitic rock reported by Cultus

" Pacific N.L. will continue.
- Nel. WI

3. INTRODUCTION

" C.R.A. Exploration applied for an E.L. to cover the Charlton
Copper Mine and its interpreted strike extensions-on 29th
November, 1977. - The aim was to follow up an I.P.-resistivity
anomaly associated with copper mineralisation reported by
'M.S. Locke in his B.Sc. Hons thesis at the University of Adel-
aide. Wirrabara E.L. 417 of 315 sq. km. was granted to C.R.A.
, Exploratlon for one year from the 5th September, 1978 with an
expenditure commitment of $20,000. The E.L. is centred on
Wirrabara and straddles the Main North Road from Gladstone to
Melrose. (see Location Plan). ~Much of the area is under
cultivation and there are State Forestry reserves: along the
eastern portion of the E. L.

This report details all work carried out by prev1ous explorers and
.C.R.A.. Exploratlon to the 4th December, 1978.

4. PREVIOUS EXPLORATION

4.1 WESTCHESTER MINING CORPORATION PTY. LTD

From May 1970 to May 1972, the Wirrabara area was held by
Westchestér Mining Corporatlon under S.M.L. 426. West-:
chester contracted McPhar Geophysics to carry out an air-
borne geophysical -survey of the S.M.L. involving 4800
line km. of flying at 130 m mean terrain clearance and
" approximately 400 m line spacing. Total field magnetic,
dual frequency quadrature electromagnetic, tilt angle
and field strenth VLF (KEM) and four channel gamma ray
spectrometric data were recorded. The results of this
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survey are available on open file in the South Australian
Mines Department (Env. 1567). There is no documentation

of ground follow-up of any E.M., magnetic or radiometric

anomalies. )

In Wirrabara E.L. 417, a small aeromagnetic anomaly with

a coincident E.M. anomaly was found by Westchester approx-
imately 300 m NNE of the Charlton copper mine. 'This '
anomaly is defined by one flight.line (64E) and is cir-
cular with a diameter of 400 m and amplitude. of 100 gammas
above background. Two elongate aeromagentic anomalies
were located 8 km and 10 km SE of Wirrabara (see Plan:SAa
232). No interpretation of the aeromagnetic or E.M.
anomalies is reported on open file. '

4.2 CULTUS PACIFIC N.L.

Geomanagement Pty. Ltd. under contract to Cultus Pacific
N.L. and R.R. Kauglaric carried out reconnaissance ex-
ploration of the Wirrabara area under E.L. 49 from March
1973 to March 1974. Their exploration program involved
ground examination of the aeromagnetic anomalies found
by Westchester Mining Corporation, and brief geological
reconnaissance of the Adelaidean sediments of the region.
No ground- geophysics or geochemistry was done over the
anomalies. A sample from a kimberlitic dyke found near
Bangor was assayed. for Cu and described petrographically
but was not followed up. o :

4.3 M.S. LOCKE

Locke used Westchester Mining Corporation's airborne geo~
physical data as the basis of his B.Sc. Hons thesis at
“the University of Adelaide in 1976. Locke carried out a
fairly detailed interpretation of all the data with follow-
‘up ground magnetic, I.P. and resistivity surveys of selected-
anomalies, including the coincident magnetic-E.M. anomaly
near the Charlton copper mine. The follow-up survey com-
~ prised one line of frequency domain I.P., resistivity and
magnetic reading paralleling McPhar's original flight line.
A dipole-dipole array with 60 m separations was used and
"measurements were taken for one to four dipole separations.
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The results of this survey show a distinct frequency. effect
and resistivity anomaly spatially separated from a ground
‘magnetic anomaly of 2000 gammas above background, corre-
sponding to the aeromagnetic anomaly. (see plan SAa 233).
Locke attributed the possible cause of the I.P.-resistivity
anomaly to copper sulphides at an interpreted depth of

30 m and width of 90 m. The depth to the top of the mag-
netic body was interpreted as 40 m. The associated air-
borne E.M. anomaly coincides with a region of low resist-
ivity adJacent to the Rocky River. Locke suggested that .
pyrrhotite may be the cause of the magnetic - E.M. anomaly.

5. C.R.A. EXPLORATION'PROCRAM-AND:RESULTS

FolloW1ng the aquisition of M.S. Locke S geophy31cal data on
the area, C.R.A. Exploration decided to carry out a small T.P.-
. resistivity survey to define the anomaly near the Charlton
copper mine and, if warranted, drill one or two percussion
holes to test the anomaly at -depth.

5.1 GEOLOGY

Wirrabara E.L. covers folded sediments of the Adelaidean
Geosyncline belonging to the Burra and Umberatana Groups.
Outcrop is poor over much of the E.L. with only the re-
sistant quartzite and glacial units exposed. No geological
mapping of the area has been attempted, but some outcrops
near the Charlton mine were visited in order to measure _
strike and dip of. strata in the v1c1n1ty of the geophy31cal
. survey' area.

Secondary copper m1nerallsat10n occurs at the Charlton _
" copper mine and at a locality- 2 km SW of Wirrabara (see
plan SAa 232). The Charlton mine closed in 1858 and the
~only remains are a chimney and some scattered azurite and -
. malachite rubble on the surface. The mine is described
as having two lodes of azurite as nodular lumps in rough
" white decomposed feldspar with minor quartz and mica. The
lodes are narrow, dip south-east and strike north-east
for about 200 m with no apparent structural control. The
grade is unkown (Min. Rev. 95: p 88). There is no outcrop
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around the mine and no record of the host lithology to
mineralisation. A small section of very weathered and
leached siltstone and shale is exposed in a scraping next
to the main road approx1mate1y 500 m north-east of the .
old chlmney This may be part. of the Tindelpina Shale
which is a carbonaceous, pyrltlc shale member of the
lower Tapley Hill Formation, immediately overlying glac-
ial sediments of the Yudnamutana Subgroup. This inter-
pretation is consistent with geology as mapped on the
Burra 1:250000 sheet. (See plan SAa 232). The Tindel-
~ pina Shale Member is known to’ host stratabound Cu mineral-
isation around the Mt. Coffin and Copley diapiric structures
on the Copley 1:250000 sheet. :

According to the Burra geological map, Charlton mine is
associated with a small N.W. trending-fault, but this
interpretation is inconsistent with the reported strike
direction of the lodes. Evidence of ? faulting was found
in an old quarry 550 m W of the old chimney where NW
trending quartz veins with large rhombohedral voids after
carbonate intrude the glacial sediments. Copper mineral-
isation is.commonly associated with quartz-siderite veins
throughout the Northern Flinders Ranges. o

Consequently, thefe are three possible controls for the
_mineralisationeat the Charlton Mine:

a) stratabound (stratiform) within the Tindelpiha.Shale.
fb) associated with quartz-carbonate veins and faulting,‘or
c) a combination of the abovee

A half day was spent trying to .locate the outcrop of
kimberlitic rock reported by Cultus Pacific N.L. Three
samples of suspected kimberlitic rocks were shown by

' petrography to be sediments (see Appendlx 1)

5.2 GEOCHEMISTRY

_The three samples collected during the search for kimber- .
-litic. rocks were sent to the Zinc Corporatlon Ltd. for
analysis by AAS. The petrographic descrlptlons of these
samples are contalned in Appendlx 1. :
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Samgle No. Pb - Zn Cu ~ Ni Cr_ Mn Ag in ppm
615965° - 13 27 130 61 130 250 - 1
615966 ' 15 44 580 110 120 760 1

615967 13 13 260 53 30 510 1
5.3 GEOPHYSICS

Solo Geophysics and Co. were contracted to carry out a
small I.P.-resistivity survey near the Charlton mine with
the aim of ‘locating the I.P.-resistivity anomaly found by
Locke in 1976." .The survey involved 3000 m of readings on
three lines using a dipole-dipole array with 50 m spreads.
Readings were taken at one to six dipole separations using
a McPhar P660 instrument. Thé locations of these lines

and the pseudosections are contained in Appendix 2.

Interpretation of the pseudosections is complicated by
fences and powerlines which traverse the area, and water
saturated ground. HoWever, there are some responses due
to subsurface conductors which are detailed below.

“Line _ .. “Primary Ahomaly ' Secondary Anomaly
1100N o 1000 E . 1000 - 1200 E

. 1000N . . ' - 1025 E ' 1025 - 1400 E
"Chimney"' , o 775 E. - Nil '

These anomalies show a poorly defined, open ended ‘linear
. conductor trendlng north-west for 400 m. The anomaly is
“adjacent to old mine worklngs on line 1000 N which suggests
that the anomaly may be due to sulphide mineralisation.
The anomalous frequency effects obtained over large
‘distances on lines 1000 N and 1100N may be caused by carbon-
aceous units within the Tlndelplna Shale Member. Carbon- . -
‘aceous shales may be the explanation for Locke's inter-
- preted width of 90 m. The lines were extended eastwards in
an unsuccessful attempt to. reach background levels.

{L ”md(zf--
dvﬁ A.G. CONNOR
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INDUCED POLARIZATION AND RESISTIVITY
SURVEY :

FOR: CRA EXPLORATION. PTY.LTD.

AREA: WIRRABARA SOUTH AUST. -

E.L. No, 359 417 - '

DATE: SEPTEMBER 1978
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Sample: 615965; TSC19874

Hand Speciwen:
A weathered, pinkish-grey, moderatelv fine-grained rock which is partly
leached and thercfore slightly friable. It contains small, dark grey
to black flakes which were found to be thin plates of hematite.

Staining with cobaltinitrite shows very minor potash feldspar.

Thin Section:
A visual estimate of the constituents is as follows:

%

Plagioclase 70-75
Quartz 5-10? (difficult to estimate)
Biotite/chlorite 10-15
Potash feldspar 2- 3
Muscovite trace
Hematite 1- 3
Tourmaline trace
Zircon trace
Apatite trace
Rucile trace
Dolomite trace

The rock is now composed of intergrown feldspar, quartz and biotite with

a common grain size of about 0.1 to 0.2 mm and the manner in which at lecast
some of the plagioclase and quartz grains are intergrown suggests that they
have not completely recrystallized and some represent detrital grains vhich
now interpenetrate and have become welded. In a few feldspar crystals the
outline of a former detrital grain can still be seen defined by a line of
very fine-grained opaque material. Some of these detrital feldspar grains
were rounded, some were angular. There are also one or two quartz grains
with a rounded outlined defined by staining surrounded by an overgrowth of
secondary quartz whicn tends to fill interstices. A few interstices
contain turbid, iron oxide-stained clay and it is uncertain whether or not
this is origzinal detrital material which has not recrystallized or is a
result of weathering.

Biotite flakes 0.2 to 0.5 mm in size are scattered throughout the rock znd
show a tendency to be subparallel probably to the direction of bedding bhut
some have been deformed and crumpled and most of them show some evidence of
alteration to chlorite. Many of the opaque grains (mainly hematite) are
also elongate or tabular and about 0.1 to 0.2 mm long and some of these are
also orientated in the same direction as the {lakes of biotite. There are
some irregularly-chaped opaque oxide grains however which show very small
overgrowths or protrusions of tiny rutile crystals suggesting that the grains
are, or were titaniferous hematite which have partly recrystallized. The
general texture and distribution of these opaque oxide grains suggests that
they were clastic, detrital grains.

Other heavy mineral grains in this scdiment are mainly a few small zircon
grains, a feu grains of blue and brownish-green tourmalinc, a few of rutile
and a few of ap~atite. Cne crystal of dolomite was found and it is possible
that the rock once contained more abundant dolomite which has been lcached.

Conclusion:
This is a fine-grained arkoee probably originally composed of detrital
feldspar, biotite, quartz, minor detrital hematite (some possibly titaniferous)
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and a few other heavy mineral grains. Although grains now inter-
penetrate therc has been no extensive recrystallization. It was
therefore a very immature.sediment. ‘
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* Sample: 615966; TSC19875
- Hand Specimen: :
A greenish-grey, moderately fine- gralned rock similar in geuoral

appearance to sample 615965 but slightly coarser grained and with.
evidence of more abundant mica.

Staining with cobaltinitrite shows relativeiy minor potash feldspar.

Thin Section: A
A visual estimate of the constituents is as follows: °

%

‘Biotite/chlorite- _ 50-55 .
Quartz ' 20-25 -
Plagioclase . ‘ - 1u-15 -
Potash feldspar - ' . 5-10
Muscovite o o 2= 3
Hematite . 3-5
Zircon S " trace
- Tourmaline: E _ . ‘trace
Apatite . o " trace
Garnet? R ‘minute trace
Geethite N * trace

This is similar to sample 615965 in that it is composed of intergrown.
feldspar, guartz and partly altered biotite but it differs in that
there are h*gher ‘proportions of both quavtz and biotite-and correspondingly -
"less plagioclase and also it is generally coarser grained and the detlltal
- grains do not appear to, have been as well sorted
‘There are °ubrounded quartz and. feldspar gralns 0. 2 to about 0.6 mm in
size and also a few larger, angular fragments of both quartz and feldspar
:up to about 1 mm in size. These grains now 1nterpenetrate and have tecome
welded where in contact but many are separated by masses of deformed and -
altered biotite which is much more abundant than in sample 615965. '

Opaque hematite grains are generally larger than in sample 615965 and slightly
more abundant. Many are tabular or elongate but some appear subround2d and
probably some boundaries have been modified by partial recrystallization.
Qutgrowths of rutile were found on only a few of these opaque oxide grains.
There are very few detrltal grains of zircon and tourmallne and only a

minute trace of apatite. :

The section conta1n° a mass of translucent goethite about 1 mm in size which
may have replaced pyrite. This fills interstices ard has pcnetrated along
grain boundaries and cleavage planes.

Conclu ion:
This is an arkose formed from vexy immature sedlment which dlffors from
sample 615965 in that it is coarser graincd and not as well ‘sorted and also
it contains more abundant, altoxed biotite and quartz and correspondingly.
less feldspar.
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Sample:- 615967;' TSC19876

Hand bpec1men - :
A greyish- green, fine~grained rock whlch contalns visibly less mica than

‘sample 615966. " On the eroded surface the rock can be seen to contain
elongate fragments up to 2 cm loug of much finer grained, pale green

mater1a1 ’ .

Thin Section: :
A V1Sua1 estimate of the constituents is as follows:

. %

Quartz ‘ 35-40

" Chlorite, ser1c1te and clay 40-45
Muscovite - . - - 5-10
Dolomite . : , 5-10
Feldspar ‘ 4 o 2- 3
Hematite . : 2- 3
zircon : : o : trace
Tourmaline - . trace’

Rutile : B ? trace.

‘The coarser grained sediment contains quartz, feldspar and muscovite

grains with a common grain size of 0.1 to 0.3 mm but there are scattered,
larger quartz grains about 0:;5 mm in size and up to 0.8 mm.- ' Some of

these larger quartz grains are rounded ‘others appear to be fragments of
euhedral crystals. This differs from the two previous samples in that-
there is'very little detrital biotite or chlorite but more abundant muscovite,-
some of which tends to be subparallel. In places the detrital grains have
become welded and interpenetrate to form small aggregates of intergrown
'quartz, muscovite and feldspar but.throughout much of the section interstices
_ between the detrital grains contain variable proportions of dolomite and

very fine-grained argillaceous material Vthh includes chlorite and sericite
and probably also clay. -~ It is possible that some of this extremely fine-
-grained argillaceous mater1a1 could have replaced feldspar gra1ns but this
could not be confirmed, : ~

Grains of opaque hematlte s1m11ar to those in samplcs 615965 and 615966- and
generally 0.1 to 0.3 mm long are scattered throughout the coarser gralned
sediment and a few of these show outgrowths of tiny rutile crystals. ~Other
heavy mineral grains occur in only trace amounts and ‘include zircon, ‘
tourmallne and yellow to orange rut11e. :

The elongate fragments of f1ner grained sediment- noted in the hand specimen

- are composed mainly of extremely fine-grained sericite and chloritetclay
similar to that in interstices in the coarser grained sediment.  However,
:An places, finer grained sediment contains very much smaller opaque hematite:
grains generally about 0.02 to O. 03 mm in size and Locally there are minor
amounts of dolomite.’

In hand .specimen thele are . two pseudomorphs of goethlte after pyrite crystals
about 3 mm- in size but these are not represented in the thin sectron.<

‘Conclusion:
This is a dolomitic, argillaceous. and micaceous sandstone containing reworked
fragments of finer grained sediment probably derived from thin layers of
mudstone or shale. It would therefore be described as an intraformational

breccia.
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P.0. BOX 384D
C.R.A. EXPLORATION PTY. LIMITED

(INC. IN N.S.W.)
95 COLLINS STREET. MELBOURNE, AUSTRALIA 3001 TELEGRAMS: “CONRIO”

TELEPHONE: 63 0491

TELEX AA30108

135 Wl |  3rd April, 1979,

The Director of Mines,
P.0. Box 151,
EASTWOOD, S.A. 5063

Dear Sir,

E.L. 417 - Wirrabara, South Australia
Report for the -Quarter Ended 4th March, 1979

Enclosed is a report by A. G. Comnnor entitled "Report on
Wirrabara E.L. 417, South Australia for Quarter Ending
4th March, 1979 - Second Quarter' dated 4th March, 1979.

Exploration work is continuing on this E.L.

Expenditure for the period ended 28th February, 1979, the
nearest accounting period, amounted to $2,576 comprising:

Salaries and Wages $988
General Supplies 180
Vehicles 290
Travel and Accommodation 88
General Overheads 1,030

$2,576

Yours faithfully,

J. Collie
General Ma
Encl. \

SAF: jm for:
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1. INTRODUCTION -

Wirrabara E.L. 417 of 315 éq.km. is centred on the town of

Wirrabara in the South Flinders Ranges, 30 km north-east of

Port Pirie. -

This report describes work carried out by CRAE during the
period 5 December '78 to 4 March '79.

2. WORK DONE

Several éttempts to locate the outcrop of kimberlitic rock

 reported by Cultus Pacific N.L. have been Uunsucces:
No_ samples were collected and the proposed drilling program

at the Charltom Mine I.P. anomaly has been postponed until
the next quarter.

A. G. CONNOR

B
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G.P.0. BOX 384D

MELBOURNE, AUSTRALIA 300!
CR.A. EXPLORATION PTY. LIMITED TELEGRAMS: "CONRIO”
(INC.IN N.S.W.) TELEPHONE: (AREA CODE 03)
SWITCHBOARD: 658 3333

28th FLOOR, 55 COLLINS STREET, MELBOURNE, DIRECT LINE: 658
AUSTRALIA 3001 IN REPLY PLEASE QUOTE

138 Wl 9th July, 1979.

The Director of Mines,
P.0. Box 151,
EASTWOOD, S.A. 5063

Dear Sir,

E.L. 417 - Wirrabara, South Australia
Report for the Quarter Ended 4th June, 1979

Please find enclosed a report by A. G. Connor entitled
"Third Quarterly Report on Wirrabara E.L. 417 for the
Period Ending 4th June, 1979" dated June, 1979.

We advise that there has been no change in the status of
this E.L.

Expenditure for the period ended 31st May, 1979, the
nearest accounting period, amounted to $573 comprising:

Salaries and Wages .  $258
General Supplies 50
Vehicles 11
General Overheads - 254

$573

Yours faithfully,

SAF:jm for: J. Collier
" General Manager
Encl. .8
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1. INTRODUCTION

Wirrabara E.L. 417 of 315 sq. km. is centred on the town of .
Wirrabara in the South Flinders Ranges.

Previous work by'C.R.A. Exploration consisted of an I.P. sur-.
vey neer the Charlton Mine, and ground reconnaissance of the
Bangor area in 'search of the kimberlitic rock reported by
Cultus Pacific N.L. : '

This report details exploratlon act1v1ty for the three months
ending 4th June, 1979.

. 2. WORK CARRIED OUT.

Outcrops near the Charlton Mine were inspected in order to
‘obtain structural data before testing the I.P. anomaly with
one percussion drillhole. Finely laminated pyritic shales
"dipping 359 north-east, crop out in a small quarry 1.5 km
‘north of the I.P. anomaly. ‘These shales are thought to be
equivalents of carbonaceous shale found on the Charlton
.mine dumps. '

A proposediéectlon of the percussion drillhole- 79WA1 was drawn
. up (plan SAa 263) and a rig will be avallable to commence,
drilling in early July..

_A.~G. CONNOR
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- LOCATION
Burra SI 54-5
"Orroroo SI 54-1
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percuss1on - '

LIST OF PLANS

SAa 135  Location Plan - Wirrabara E.L. 417 1:250000
Sia 233 Charlton C'opper Mine - - ~1:5000

vSAa 263 Cross section Line lOOON Proposed - :
' Hole 79WA1 L : 1:1000
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1. SUMMARY .

The I.P. anomaly near the old Charlton copper mine remains
untested after four unsuccessful attempts to percussion drill
it. A diamond drill hole will be necessary to adequately
test the target. . -

 2. INTRODUCT ION

E.L. 417 covers an:area of 315 square kilometres and is

.centred on the township of Wirrabara. The E.L. was_grantéd

to C.R:A. Exploration Pty. Limited on 4th September 1978,
and renewed for a further_lZ'months from 5th September 1979.

Previous work by C.R.A. Exploration Pty. Limited includes
two lines of I.P. geophysics, ground reconnaissance near

the old Charlton copper mine, and ground reconnaissance in
the Bangor area. ’ ' :

This report describes work carried out in the quarter ending
4.9.1979.

3. WORK CARRIED OUT

A contract was let to Davies Drilling Pty. Ltd. to drill

om percussion hole to 100 metres to test the Charlton I.P.
anomaly. After four attempts the programme was abandoned
due to an excessive influx of water. The drilling is sum-

marized in the following table: S
HOLE | COORDINATES AZIMUTH | INC. . DATE ' i DEPTH
79WA1l| 1020N, 1065E 2300 700 1.8.79 Collapsed at 62 metres;
. . - . | abandoned
79WA2 | 1025N, 1060E 2300 | 709 | 2.8.79 [Influx of water and
' ' o ‘ collapse at 18 metres;
. » - R - abandoned :
79WA3 | 1050N, 1020E 2300 700 2.8.79 |Broken blade bit lost
) : SR down hole; abandoned
|- ' : j - at 18 metres
79WA4 | 1040N, 1020E | . -~ 900 | 3.8.79 |Influx of water at 50
: ' ' ' metres; casing breaks;
abandoned.

- Ground magnetics was'conducted in the v1cin1ty of the I.P.
anOmaly, and also over an area to the east to 1ocate a 1arge
equ1 dlmen51ona1 aeromagnetlc anomaly
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4. RESULTS
4.1 DRILLING

"The drill holes were sited to test an I.P. anomaly which |
might represent copper mineralisation at or near an in-
ferred contact between.carbonaceous, pyritic shales of.the
Tindelpina Shale Member and,underlying glacial sediments. .
All four holes were abandoned without intersecting sufficient
quantities of polarizable minerals to adequately explain
the I.P. anomaly. Details of the drilling is as follows:

Hole 79WA1l

0 - 2m Soil and clay
2 - 10m Clay and gravels

10 - 30m Oxidized. pencil shales. Water at 26 metres _
30 - 62m Grey to dark grey carbonaceous shale. 'Minor pyrite.
Hole 79WA2

0 - 10m Soil, clay and gravel

10 - 12m Ox1dlzed shale )

12 - 18m Dark grey carbonaceous shale. Minor pyrite. Trace
chalcopyrite. Down hole contamination. gt~

Hole 79WA3 -

0 - 12m Soil, clay and gravel
12 - 16m Brown and grey shale
16 - 18m Grey shale

Hole 79WA4

0 - 18m Soil,-clay and gravel
18 - 20m Brown shale '
20 - 50m Dark grey carbonaceous shale. Minor pyrite.

Results to date indicate that the pencil shales above the
target horizon contain copper values peaking at 260 p.p.m.
‘lead at 60 p.p.m. and zinc at 108 p.p.m. The percussion
cuttings were scanned with a four channel spectrometer; no
significant readings above background were recorded in any"
channel. :
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. 4.2 MAGNETICS

4.2.1 CHARLTON GRID

Two kilometres of ground magnetometer traversing was conducted
in the vicinity of the I.P. traverses. Readings-were taken at
ten metre intervals on four lines spaced 50 metres apart, using
a grid coincident with the I.P. survey grid. (see Plan SAa 294)
An Austral PPM-1 magnetometer was used, with the sensor on a
two metre staff, and-the data has been corrected for drift.

The total field proflles are plotted as plan SAa 295. The
profiles are generally flat and fairly noisy, the only out-
standlng feature being a peculiarly-shaped high-low of 400
gammas on line 1000 metres N. Although this anomaly appears
consistent from station to station, short infill lines 20
metres to the north and south falled to define the shape of
the anomaly. On the ground it is coincident with a very

" small creek and an old fence line, and it is suggested the

Source is either a. shallow accumulation of creek debris or
a buried man-made object.

4.2.2 NEW GRID

A large dipolar aeromagnetic anomaly was vaguely defined

on the ground by one magnetometer traverse conducted by

M.S. Locke during his work in the vicinity of the Charlton
copper mine. A new grid oriented true north-south/east-west
was laid out and 2 500 metres of ground magnetics carried .

out to more completely define this anomaly. (Plan no. SAa 294).
Readings were taken at 20 metre intervals with an Austral PPM-1
magnetometer, the sensor being mounted on a two metre staff.
Corrections have been made for drift, and to tie the data in
with that on the Charlton grid.

The three profiles are plotted on Plan no. SAa 296. " This
data serves to verify the approximate shape .and location of

"the anomaly, although more lines are required (1050 metres N

and 450 metres E) before adequate data is avallable ‘to allow
quantltatlve 1nterpretation

G.J. BUBNER
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1. ‘INTRODUCTION

Wirrabara E.L. 417 is centred on the.town of W1rrabara, 30 km.
north-east of Port Pirie. The E.L. was granted to C.R.A.
Exploration Pty. Ltd. on September 4, 1978 and ‘renewed for a
further twelve months from~September.5,_1979. :

Previous work by C.R.A. Exploration includes four .unsuccessful
attempts to percussion drill on I.P. anomaly located near
the Charlton copper mine. '

2. WORK CARRIED oUT'

A tender was let for onea ,ﬂimetre diamond, dr111 hole to test M

the I.P. anomaly in early Deéember

‘No field work'was carried out.

DL P _.

D.L. ANDREWS.
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1. SUMMARY

Drilling of an I.P. anomaly near the Charlton copper mine
intersected stringers of pyrite and graphite within the Appila
Tillite. There were no significant basemetal intersections.

2. INTRODUCTION

Wirrabara E.L. 417 is centred on the town of Wirrabara, 30 km.
north-east of Port Pirie. The E.L. was granted to C.R.A.
Exploration Pty. Ltd. on September 4, 1978 and renewed for a
further twelve months from September 5, 1979.

Previous work by C.R.A. Exploration includes four unsuccessful
attempts to percussion drill on I.P. anomaly located near:
the Charlton copper mine.

3. DRILLING

W.A.D. 5, located approximately 300 W.N.W. of the Charlton
copper mine, (Plan SAa 365 ) intersected stringers of pyrite
“and graphitic films on fractures from 42 metres to 114 metres
within the Appila Tillite. The hole was completed in Willyerpa
quartzite.

Table 1.

0 - 9.0m. Non coring
0.9 - 11.1m. Weathered tillite. HQ core size.
11.1 - 16.5m. No recovery. NQ core below 16.5m.

16.5 -114.0m. Tillite, variable clast composition, frequently
grading down to grey siltstone. Base of
oxidation 25.9m. Pyrite with accessory chal-
copyrite as paper-thin veinlets - maximum
development 3%. Trace galena at 70.2m.
Graphite content variable.

114.0-119.2m. Siltstone, grey, no sulfides.
119.2-149.8m. Tillite as above. Trace pyrite.

149.8-150.1m. Quartzite. Quartz-feldspar-biotite-talc rock,
medium grained, light grey. No sulfides.

‘ B.0.H. 150.1 metres
Table 1: Summary Log W.A.D. 5
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The best base metal intersection was between 73.5 and 74.5
metres where values of copper 640 p.p.m., lead 75 p.p.m. and
zinc 40 p.p.m. were recorded.

Assays and logs are presented in Appendix 2.

4. CONCLUSIONS

Pyrite and graphite stringers were responsible for the I,P,
anomaly near the Charlton copper mine, with there being no
significant basemetal intersections.

L

D.L. ANDREWS
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Samnle: 615965; TSC19874

Hand Specimen:
A weathered, pinkish-grey, moderatcely fine-graincd rock .which is partly
- leached and thercfore slighely friable. It contains small, dark groo
to black {lakes which were found to be thin plates of hematite.

Staining with cobaltinitrite shows very minor potash feldspar.

Thin Section: _ ,
A visual estimate.of the constituents is as folloiws:

_Z; .

Plagioclase , 70-75

Quartz 5-10? (difficult to estimare)
Biotite/chlorite ' : 10-15 :
Potash feldspar ' ‘ 2-3

Mucscovite trace

Hematite 1- 3

Tourmaline v trace

Zircon _ _ trace

Apatite ' ~ trace

Ru:ile B trace

Dolomite - ' : " tracoe

The rock is now composed of intergrown feldspar, quartz and biotite with
a comnon grain size of about 0.1 to 0.2 om and the manner in which at lcase
som2 of the plagioclase and quart:z grains are intergrown suwggests that ties
have not completely recrystallized and some represent detrital grains vhich
now interpenetrate and have become weldec. 1In a few feldspar crystals the
outline of a former detrital grain can still be seen defined by a line of
very fine-grained opaque material. Sore of these-detrital feldspar «
were rounded, some weére angular. There are also cne or twe quartz greins
with a rounded outlined defined by staining surrounded by an overgrcith of
secondary quartz which tends to fill interstices. A few intersticcs
contain turbid, iron oxide-stained clay and it is uncertain whether or not
this is original detrital material which has not recrystallized or is .
result of weathering. a

Biotite flakes 0.2 to 0.5 mm in size are scattered throughout the rock :.:d
show a tendency to be subparallel probably to the direction of beddinz Liut
some have been deformed and crumpled and most of them show somae evidincs of
altcration to chlorite. Many of the opaque grains (mainly hematite) are
also elongate or tabular and about 0.1 to 0.2 mm long and some of thosze are
also oricntated in the same direction as the flakes of biotite. There are
some irregularly-chaped opaque oxide grains however which sliow very emall
ove;gfowths or protrusions of tiny rutile crystals suggcstjng that -the yroinsg
are, or were titaniferous hematite which have partly recrystallized. Tiz
general texture and distribution of these opaque oxide grains suggests that
they were clastic, decrital grains,

Othier heavy mineral graius in this scdiment are maiinly a few small zjrcea
grains, a feu grains of blue and brownish-grecn tourmaling, a few of rul
and a few of ap~tite. Cne crystal of delowrito was found and it is vossiblc
that the rock cnce contained more abundunt dolomite which has been leichcd.

T,

Conclusion: . : .
This is a fine-grained arckoso probably originiaily composed of detvitsl
feldspar, biotite, auariz, minor deteiral hegitive (some passibly Lican; ler-
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“and a.few other heavy mineral, grains. Althoush grains nov inter-

penetrate therc has becn no extengive recrystallization. 1t was
therefore a very immature sediment.



Sample: 6159663 TSC19875

Hand Specimen: ' :
A grecnish-grey, modcrately finc-grained .rock similar in general

appearance to sample 615965 but slightly coarser grained and with
evidence of more abundant mica.

Staining with cobaltlnitrite shows relatively minor potash feldspar.

Thin Section'
' A visual estimate of the constituents is as follows.

4
Biotite/chlorite . ' . . 50-55
Quartz . ) ‘ 20-25
Plagioclase ' . 10-15
Potash feldspar B 5-10 i
Muscovite . : ' 2- 3 .
Hematite ' ' ) 3-5°
Zircon . trace
Tourmaline . ‘trace
Apatite s ’ trace
Garnet? minute trace

" Geethite o ' trace

This is similar to sample 615965 in that it is composed of intergrowm
feldspar, guartz and partly ailtered biotite but it differs in that
there are bhigher proportions of both quartz and biotite and correspondingly
less plagioclase and also it 1s generally coarser grained and the detr*tal
grains do not appear to have becn as well sorted.
There are subrounded quartz and feldspar grains 0.2 to about 0.6 mm in
size and also a few larger, angular fragments of both quartz and feldspar

_ up to about 1 mm in size. These grains now interpenetrate and have tecome

... welded where in contact but many are separated by masses of deformed and

altered biotite which is much more abundant than in sample 615965.

Opaque hematite grains are generally larger than in sample 615965 and :lightly
more abundant. Many are tabular or elongate but some appear subround:d and
: ) probably some boundaries have becn modified by partial recrystallization.
e .- Outgrowths of rutile were found on only a few of these opaque oxide grains.
There are very few detrital grains of zircon and tournaline and only a

minute trace of apatite.

L i 115 3 ' AT CO :lnsr~* 1esxzsxzszanr*frzzzr‘-z:sﬁaw
The section contains a mass of translucent goethite about 1 mm in size which
‘may have replaced pyrite. This fills interstices ard has pcnetrated along

e grain boundaries and cleavage planes.

Conclusion: : :
This is an arkose forned from very immature sediment which diffcrs from

AR . sample 615965 in that it is coarser graincd and not as well sorted and also
it contajus more abundant, altcred biotite and quarta and corres pondingly
less feldspar. .
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Sample: 615967: TSC19876

Hand

Thin

. Graine of epaque hematite similér to those in samples 615965 and 615966 and

~about 3 mm in size but these are not represented in the thin section.

‘quartz, muscovite and feldspar but throushout much of the section interstices

"similar to that in interstices: in the coarser grained sediment.  However,

Specimen:
A greyish-green, fine-grained rock which contains visibly loqs nica than
sample 615906. On the eroded surface the rock can be seen to contain

elongate fragments up to 2 cm long of much finer gralned pale grecen
material.

Section: i
A visual estimate of the consLituents is .as follows:

4
Quartz - . 35-40
Chlorite, sericite and’ clay e 40-45
Muscovite ’ 5-10
Dolomite . : 5-10
Feldspar 2-3
Hematite : 2- 3 o
Zircon _ trace
Tourmaline : trace
Rutile ' - '|' ) trace

The . coarser grained sediment cohta1ns quartz, feldspar and muscovite

grains with a common grain sizelof 0.1 to 0.3 mm but there are scattered,
larger quartz grains about 0.5 fm in size and up to 0.8 mm. Some of

these larger quartz grains are kounded; others appcar to be fragments of
euhedral crystals. This diffets from the two previous samples in that
there is very little detrital bfotite or chlorite but more abundant muscovite,"
some of which tends to be subpaEallel. In places the detrital grains have ;
become welded and interpenetrate to form small aggregates of intergrown

between the detrital grains contain variable proportions of dolomite and
very fine-grained argillaceous materlal vhich includes chlorite and sericite
and probably also clay. It is|possible that some of this extremely fine-
‘grained argillaceous material cdpuld have replaced feldspar grains but this
could not be confirmed. Lo

.

generally 0.1 to 0.3 mm long aré scattered throughout the coarser grained
sediment and a few of these show outgrowths of tiny rutile crystals. Other i
heavy mineral graims occur in oﬁly trace amounts and include zircon, ;
tourmallne and yellow to orange.rutile.

The elongate fragments of finer grained sediment noted in .the hand specimen,.ﬁp
are composed mainly of extremely fine-grained sericite and chlorth*clay

in places, finer grained sediment ccntains very much smaller opaque hematite.
graine generally about 0.02 to 0.03 mm in size and locally there are minor

amounts of}dblomite. !

LFPSUNRINEISLY V1T TP TIY

In hand specimen there are two pseudomorphs of goethite after pyrite crystals

Conclusion:

This is a dolomific, argillaceous 'and micaceous sandstone containing reworkaed
fragments of finer grained sediment probably derived from thin layers of
mudstone or shate. It would therefore be described as an intraformaticaxl

breccia. ) ) e e -



CRAR 7

badbi
. C.R.A. EXPLORATION PTY LIMITED PROJECT WIRRAGARA -
_WiRRABARA DD H_DRILL CORE LOG
CO-ORDINATES /QSON, /O30 E AZIMUTH _MN /95 =~ DRILERS NITSCKE COMMENCED__!! DECEMBER _ DEPTH___18Q- I HOLENo.__WADS
RL COLLAR INCLINATION__65°_____ ORILL TYPE _LONGYEAR 38 COMPLETED __18/12/79  casiNG LEFT__— DPO No(s) 8 0318
oerm c::: core ic| CORE DESCRIPTION vlzArnS.F..EACLlr‘:‘;An:E‘TTL:EAEcSTumuu SAMPLE |FROM | TD IREC ASSAY VALUES
rroM(MY TO(M) (.)' s1ze | o6 E VEINING , MINERALIZATION No. (M) (M) | (M) Cyl oW 74l A
o |90 |- | n@ No core RECOVERED. |
20 | 11 HIGHLY WEATHERED TieiiTE, CLASTS N LIGHT HIOHLY WEATNERED.
le_ﬁdili_wfiﬁv
ROunQED ANO H!G, DIZED, FRIABLE.
H-¢ 168 - ORIGINAL __CLAST COMPOSITION UNRECOGAIZAGLE .
65 | 218 | & GLACIAL TiITE . SILICIFIED MUDSToNE MATRIX (upre | oxior HIGH ERED
B85% MATRIX) WiTH BOTH ANGULAR SYRROUMDED AND D
ROUNDED CLASTS. CLASTS COMPOSITION VERY IRIDESCENT Fe OXOE DEPOSITED
YARIABLE : SHALES, FERRUYGINOUS MUDITONES, QrE ON FRACTURES .
Basic Fg_Aggqu GRANITE . MAX. SIZE OF CLASTS
ZOrnm MEAN SIZE S5 10mm. UNIT IS LESS OXIDIFED AT
BAsSe. CLASTS wum.g ORIEATATED WITH_A CORE T
SO ANGLE OF T0°. SILICEOUS SHALE QU_ML
‘MEAR BASE OF TiLUITE A7 2:1-3m.
24 235 1o SILICIFIED LIGH] GREY Z37. PooRLly LAMINATED, QT2 VEINING & HEMATITE FILLING
V. j‘qr S VERY FEW CLASTS PREDO, umdﬂ-‘/ £ Smm. FRACTURES @ _22-2m TR. PARTIALLY
I-MRD GRADATIONAL To THE 'm.un OXIDIZED ﬁ;
2318124 6515 AS ABovE. suGMTL"{ COARSER GRAINED, CLASTIC FRACTION Fe sTaming on FRACTURES.
1€ 2 3 7% CLASTS ARE VERY FINE GRAINED.
NILITE. CLASTS UP To 25mm. PREDOMINANTLY C.A. PROB. &5°
= ”m. SHAPE : ROUMOED - ANGULAR ’ Fe $TAN| 7Z. VEINING ON
COMPOSITION  VARIABLE AS FOR _UPPER TILLITE.
12665 1269 |1-4 GREY, FINE GRAWED SILICIFIED ZST . NOT LAMMNATED . Tarc/cHORITE ALTY ON
= Low BUT VARIABLE CLAST PROPM PREDOMINANTLY FRACTURES AS WELL AS
SMALL . Fo STAIMING FRESH
N ASSAY Z5.5_-257m. Py @ 2865 Paper” " 91| (255257 02 14O 135130 Ko
THIN QTZ. VEINING (SwEAN) .
259 |47-28 GREY LAMINATED SILICIFIED SuTSTONE DARKER R;MS_EU.M_QN SOME
UNITS FPos3. CARBONACEOUS . PFEW TLITIC INTERGEDS . FRAGTURE. PLANES: FRACTURES
F A < s | @ MGH £ TO BEDDING.
Dlﬁrm_mn_msgmm__am&_&_&m.__Au |_cA po-ace
FEw B vues/Howgs MINOR QTX. VEINING,
AsSAY ° 4530 —p 4728, m By - toto 14530 (472511 9] 1an [20 180 koot
405 —>42G6m F grnses m oemsmon 1S 1.5 ly2 - blot l2s7olsolaay
342 ~—» 393m : FRACTURES. liofy lag.2 laa A1} =0 95 Hoolin.of
an.| —»3ISEm ! CLAST BOUNDARILS. 102 1251 |3=.RI1071o I1016s <o
BE-Q —» X7 Sh Il PLA [2 DANT 1o 2.0 137 351i.8 |so 178 160 Frpon
@rapmTE £ Grz-Py-Cpy i
- @ 42.5m.
SUMMARY AND___ NO SIG. MAG. RESPONSE SR RADIOMETRIC ANOMALY LOGGED By | D.L.A. OATE 14 12/79
SPECIAL COMMENTS  Dpuy wots v APPILA_TILLITE, NEAR CowTAcT & Wiiverra QuARTZTE (( PoSBLY (8 TULITIC TERWAL Wit WiiiERPa) . sET_L____oF 4



. C.R.A. EXPLORATION PTY. LIMITED PROJECT | AirrA 8 RRE 0 U U 8 2
Alnerngarn D DH DRILL CORE LOG
CO-ORDINATES ./ OS50 /030K AZIMUTH __ v /95 ¢ DRILLERS Mirse s COMMENCED__ /4 /r2 /29  OEPTH| /S0 /m WOLENo._ #AD S
RL COLLAR INCLINATION _ 65° = ORILL TYPE _Lowavear 3% COMPLETED. _/8/2/29  CASING LEFT___~— DPO No(s)_B:031g
orem c::: cone CORE ODESCRIPTION .m.ffsﬂ'rA:.L-.n:fngffcsru...a SAMPLE | FROM TjO REC ASSAY vALUES
nomue) ot | oy | 2 | we VEINING , MINERALIZATION No. (™) (M) | () . 1PL |2+ 1A
fZAT|Srg Lo | Wp Lany (e clUmED QUAATZITIC SUTSTOMGE , P00ReY 4amenTED | Py icpy marm_6:4 Susven !
MYV FREDUEAIY Tk 1I1C LW THEVRNS b ITH FYEARIRBLE CLAT 2, Y VEIN FILING AT NIGH i
OMERs L Tinsl mAE, Lo ranons , cARAondcOUS suseis, | amiss vo sEoowe . Asgs
QRuiarZ Treors. A THRNOLS HANRT COAREE SORTING , | rdsains Lt PNBE MELLMNC TG
LSchr CLlSTs o1 QRIF oM rialhilis svTERaeS o CH055- lamw comsrs . Semp gy-co¥
BEC NG AL RIE LY BEar KEL DF FOrME Tiig 2 TVE PTY 772 MITHN Ripses 2
ARNDS , LHoANG IS P, aern rd LocAilY. Pi 7
Runmy : LT3~ 4T suctily PRESENT AS camvcossmnr | 1T |4173 43R 1.0 lbo [FO|0S ook
ARG~ D0 - L1788 T iwraRIELS 1 ig lge9sls0.0 10510030 |25 koot
507 -5/3n 103 lsol 1Sy [1.2170 /25 |30 [kog
f‘ 551 134 Tiss ire Cadtsy - mATRix RAT /> SELY FBRIBEIE 4. BReL CLATS PRATINILY 2 KED
Of r&eosmENr D 30 . LocVlY GRAIES +rwre SULedur Qs & £2 &y Siuonwf. Tais
LT STOME LarB a7 cOOMPrg /T4 A SEOVE rnﬂcucﬂ( re L ZiOA! RELDC . BTN
O iy - aK it 2 M ON ChRITS  hh 8097 Lsocrunss . Plvon gussri
Hes2Y 2 524 - 830 m taviwi $ Lowem THKS 1710 22-1 1520 (0130 lio 130 kogdk
536 €Kt o 134 S3-lolan \ 11925 [s 125 knod
74 S/ 1 3 r -~ 2 | Susmvipes ‘ZZ FhREs&~vT B
CLERNRCE CReBONR S AOTEK N ALY LEVEOTPFO -Sfl’llt.f L0, CLVETS iw.
THROQCODUT S&QMNCE LS RLY SBF N 3 4 4 2L o THow s PSR
Leote comers , e sz Lom Lol Ormeh ~r e Bacil| Hron Pwois 77 Seopive
2F 40° Tocoks
Ausy - 554 - K8/ - 172 o1 5% [ 3.0lwS [2S 140 [0o
8./ Le5c | By Tuscrl 26 SIOUE  hORGEST coder P2cam RRsmi conrr| Taded Secanceds. ©, .
LT AIOT LN ‘?;zt.r LR, 'T BOFR P THCY L,EO0LY . bliaiwrs Tarcaw&Ll L Tom
e oo LCARDONVPes  cat P4HETS , COTENY t
Pigpy 59/ = b/ n ’ e e 173 158 |ullo 19|50 [45[hOcods
z 27122 Lontd oSl LSH B SKCLEIRR II6TITONE = PeARTI TS Taw Cod@re sdwintc . 7aacd '
] Lionr GRAEY Const 1o 26D, AL BFour 90° | S RPN/ REED 4V TED SiiT & !
Mok SemWis  FU LTIl ERAE ENTS Pumars /& c.
Brsoy : LbS- 472 .m : 198 o5 16712 laa s s 112 ko,
b2 | 3g-¢ |12 Licur GREY Fiedirve Al Cimar scrices LRthm T QuRTE e ]
XL IZIIP L. LhMETS MoKe o Lar T Kevnocrasrs Sacoconrgdor Mrro !
54/“’nfﬂ BILTSTrOmE ~ it @Y rirS SEri-oaxrw FO-f - PQenars od&. 3
210 a  Somr L oA rio Ny By RE2-Qf B oy oy F295m 2%
SunOniods St Uit COMAELATION TN DUNER - hd = PO~ '47.
CACR G Weief  iT A BB S TR E CAbR AT PBO-2 .
Besoy ; 699~ FO4Im 7S5 124 709 |1.a] 65 9o [AS koo
2§ - 230~ 17k 12:8 1730 (0.2 45130 |aslig
236 ~ Bh-bry 177 1R | ytol 1o [640] 25 kg <0 gs
2SO « 3T Y 0% 1250195400 1401D 135 120
ZS% — 76 Qe 179_115-4 17019 |1] {200l= | ugd<n
SUNMARY AND . i LOGGED BY 2LA OATE _Zp . 4
SPECIAL COMMENTS R : e . /




) C.R.A. EXPLORATION PTY. LIMITED PROJECT | Abm RASSRA 00063
_Mannasis Z L4 DRILL CORE  LOG
C0-ORDINATES __ /050 N /030 £. AZIMUTH __ XN/ 95° DRILLERS ___ /¥rrse n& COMMENCED //,//z,/ ral DEPTH . /SO /rm HOLE No.___AAD 5
RL COLLAR INCLINATION_65° __ DRILL TYPE _LomweyeRa 3§ COMPLETED _/2//2 /2@ caSING LEFT__— OPO Nols)_8:031%
perm c::: COME [GRAPHIC CORE DESCRIPTION IGATNS,P,E::L'TAILRAH:E?TL:IRAE:SYUlnl‘ SAMPLE | FROM | |TO |REC ASSAY VALUES
o] o) | ey | $ZE | w06 . VEIMING , MINERALIZATION No. (™) M) | (W) Pol7Alfu
9918232 I NG| | Lfiwe CRAANED  FRELTCR. S 0600081883 CREY SUTSToslf . | QuARTE - £y~ c ¥ <
cemsr 2 <52 IR SRRl I M Driietn G AOBITE (WYY L AP Gl T DR DR
AL COm.NVe MogE KFAEDwnwT Sursront & HIER IiFN | Puic THIh et EL £ Goro
DI _CAREE _BE D Cocs s B Fac.ve s Qi Ara FEowS Conrmo SV
w*  Beosdn cosdg soom Vi-Om 2L Swssmikd 1a11%0_|BO4 =slin luolrods
i3y + LO-ba = 39 o 197IR1 R 1R.5 (=0 | IO L3
Fh-0 T K3
! K
2 |97 [¥0 Bk Penrk  Ruirdouii ORE wEATIERED _ POESIALY PUE Lnarcey awves muiina
IO SNEPR v G 'I”ﬂ OTNER ragNiE oF PEFQR AT IIN ) UTERPT o L iV CiWLTS A4l
Rocs GUSRT L ~ VY V- 7). P By 7 Y I 4 RELE  CLrPLyE Kl i lh MOLES MPOI8:a0Y & %py
Gr 2, Ayl P P iy Qo ESAL F AT X Ses PN IQES
I 77 & oo s Aoy  Fh o Sew Ha _mRES o SIS
Rasmy : G2 = 936 m. 183 2 [93.@ 1.0 %0 IS 145 [“00f
L-F L/ V72 Tlhssres, Euve M, FL QuUALTr IV KMLaiPlwD S KILrONE Exraasira RURETE IB NIVl
Kooe Smowii CoRITS  LOaximucone SIEE < Gom)) GENTAR AL LhernS IRE_ R x s THCY Fnm !
PVIVCll Ml XTI T GFEBA v CCLITT Lo e Foiln POnND Sk AVLALEE
ORCsarr B3 £ EUor DN _ERPCTHAL  Siardc €5 Cone 13 | 7o comawr wEmwed Oovecordo
FRAUE AT 106 G or bom Prmpurdy cioBer #7 I0h B | orbn LENGTas pyprve [Be
Flasay : 969 - 937 A ctoy 237 Tace JL:{'8 Qe-9 ?1.1 0.glog 15 125 Foo
L0004 = lal -2 o RTHRBTICN PLIOCATE D WY |\ BD 100 4 - 1317015 30 140 o
(02-b = /022 o & L r&ivins [36 02-ollm2.2. 106120 110 13p lénds
/039 ~ /of S = Cpy Mimemerrs cots7s 27 | 18] o3 linss (\alio |5 los|eq
o2 2 ~ [2F '8 m LOF Grmn
/7 1122 L& ST L&Xc JAICIw/ET THRN MoLE iBll OEEINED In THmA DuTR  PEIVING
28 ~2cem yw--) Zi#ws coRE il PYPTEL Y st PR PEEL T O CoAF.
g _Prmy £EN CLASTE Srarervod & VY rd No_ sisrtorecr&s
: Pravss Se~r s&o frsirc raad [ VEx 2TTS e ;
P e (8 it Locoicy ondSlD )
Loy : UB -G =gl m &R lu1g )l%-L‘lr 0.5] g les 30 lrods
-2 /664 24 L rariTion o ROy lickieT T ll LoV YRBreDd | aln KL IroedO CLmNETE
Lomr of AT X T AL RS 7V Y- VYL PR -] LBErNEEN (20~ /23 m
Tl T Selok 2120 -9 Euscl S AR i Vex LA‘A:;::I T TGS Pirmmr R YRS !
ClMEXE OB EmriRl & SHANE B Elvk £TSE PR sl TR R ALTANELN
&-“ Aasxen 058 oy /&a- ‘a‘a "2“, ‘m‘! /22 -2 /2% "a ALY &l‘"l
/‘Tg-r_ CRYIr @il
Py Py P LH TR ES ot AT RS w‘r L2555
LZMT R ia (SRS D & L AN ama e LT RASE
Hesy ;. /239 - /2K b 129 1239 1256 -7 |90 (O O
SuNMARY aND woeeep oY L2 L. 2 < omre /82 {39
SPECIAL COMMENTS . . SHeET 3 or % .




00064
. 4
- C.R.A. EXPLORATION PTY. LIMITEO PROJECT | 4/1anAgarA
_Magnpaxs 204 DORILL CORE  LOG
CO-ORDINATES __[CS0N /030 F AZIMUTH _MA. 195 ° DRILLERS __ A rscXe COMMENCED_ 2 /12 / 29 DEPTH IS0/ m  HOLE No.__ 4RO .5
RL COLLAR INCLINATION (25 ° DRILL TYPE _Loawcysma I & COMPLETED _/8/12 /29 CASING LEFT oPO No(!)_ﬂ.._ﬂ_ﬂ_Li_’ —
0EPTH CORE SPECIAL FEATURES
nec. | corE CORE' DESCRIPYION WEATH. , ALTERATION , FRACTURING SAMPLE | FROM Tg REC ASSAY VALUES
rrowm) To() | () | S12E€ we VEIMING , MINEAALIZATION No. (™) (a) (M) Cu pb .
bbb | 16982 | 22N Tricoirs p&a £0. - LRRC s CLRSTS E TRy Toce MLIeARTON ON ERALTULES
APPRoRCNING B QUAATZITE [ GadnsiZ & MPPRux OIS ma) Lem Fmua QUARTY WE I nLirs
codsy Raciw  90°- 95” Pr L R L m PIZMLLEL TO
AELoindl
48 Lisar Lo Paasats cosnsn purarz.re { Guesre - Faiciens - Borira ~
TRic - ramca gy ) No imreecora s wsae Toiiic RALTEAATION
20y (4 9:9-/SO 4. DN EANTUAES 190 1199 lisplln |02 [35 €5 /O Yoo
7;‘1:' St AN D& |
ChasrmArn  Susvegy r L. OK LS50 Ion .
!
= i
Le : £5° U 1
Le a2 1S C mvacacTric l
It
9
SUMMARY AND LoGGED] oY DLA. | oare_s5/a/29
SPECAL COMMENTS .
. T4 OF 4




C.R.A.

00065

EXPLORATION PTY. LIMITED

SEVENTH QUARTERLY REPORT FOR THE PERIOD

ENDING JUNB

4, 1980 AND THE FINAL REPORT

ON WIRRABARA E.L. 417, SOUTH AUSTRALIA.

AUTHOR:
SUBMITTED TO:

COPIES TO:

DATE:

R.A. MANNING
D.R. KENNEDY

S.A.D.M.E.
C.R.A.E. LIBRARY

~
AUGUST 1, 1980. -

- 9454



 JiuUbo

CONTENTS - . PAGE
1. SUMMARY ’ | . -1-
2. INTRODUCTION ' . . -1-
3. PREVIOUS EXPLORATION s -1-
4. GEOLOGY | | ~2-
5. WORK DONE ) : , -3-
5.1 Geophysics T , } -3-
5.1.1 I.P. Survey -3-

5.1.2 Magnetics - -3-

5.2 Geochemistry - -4-

5.3 Drilling | ' -5-

5.4 Kimberlites . o ' ' -6~

6. CONCLUSIONS ‘ ‘ o o o =b-
REFERENCES : - - . -7-
KEYWORDS | N : -7~
 LOCATION ' I - -8-
LIST OF PLANS ' : -8-

 APPENDICES S _ -8-



00067

1. SUMMARY

Wirrabara E.L. 417 was .taken out to investigate previously
untested geophysical anomalies in the Wirrabara area, and
a reported kimberlite occurrence at Bangor.

Using data from Westchester Mining Corporation Pty. Ltd.'s
"airborne survey, M.S. Locke (1976) located an open ended
I.P.-resistivity anomaly in close proximity to the Charlton
Copper Mine. It was on the basis of this anomaly that C.R.A.
Exploration Pty. Limited applied for the area.

Drilling of the I.P. anomaly near the Charlton Copper Mine
intersected stringers of pyrite and graphite within ‘the
Appila Tillite. There were no significant basemetal inter-
sections. : . -

The reported kimberlite occurrence was not located, and
subsequent drilling of a dipolar magnetic anomaly revealed

a highly magnetic'dolerite intrusion rather than a kimberlite
body. The remaining dipolar magnetic anomalies . are con51dered‘
to reflect dolerite intrusions.

2, INTRODUCTION

Wirrabara E.L. 417 is centred on the Wirrabara township, 30
kilometres north-east of Port Pirie. It was granted to
C.R.A. Exploration Pty. Limited on September 4, 1978 and
renewed for -a further 12 months from September 5, 1979.

This report summariées all the work carried out on' the E.L.
during the two year period.

3. PREVIOUS EXPLORATION .

Prior to C.R.A. Exploration's interest in the area, two
other companies had been actively involved in exploration
work. . ) ’
Westchester Mining Corporation Pty. Limited held the Wirrabara
‘area from 1970 to 1972 under S.M.L. 426, and -during that
. time contracted McPhar Geophysics to carry out an airborne-
geophysical survey. Total field magnetics, dual frequency
guadrature electromagnetic, and four channel gamma ray spec-
. trometric data were. recorded.

A small aeromagnetic anomaly ‘coincidert with an E.M. anomaly
was_ found approximately 300 metres NNE of the Charlton Copper
- Mine. No ground follow-up of this anomaly was documented.

O
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Cultus Pacific operated in the area under E.L. 49 from March
1973 to March 1974. Exploration involved the follow-up of
airborne anomalies found by Westchester and a brief geological
reconnaissance of the Adelaidean sediments of the region. No
ground geophysics of geochemistry was done over the anomalies.
A sample from a kimberlitic dyke found near Bangor was assayed
for copper, and described petrographically but was not followed

up.

In 1976, M.S. Locke, an Honours student at the University of
Adelaide used Westchester Mining Corporation's airborne geo-
physical data as the basis for his thesis. He undertook a
fairly detailed interpretation of all the data with follow-
up ground magnetic, I.P. and resistivity surveys of selected
anomalies, including the coincident magnetlc E.M. anomaly
near the Charlton Copper Mine. :

Ground magnetlcs showed the magnetic anomaly and I.P. -resistivity
anomaly were not coincident. Locke's interpretation of the
I.P.-resistivity anomaly showed a conductor at a depth of 30
metres and a width of 90 metres. Copper sulphides were

suggested as a possible cause of the anomaly.

4. GEOLOGY

Wirrabara E.L. covers folded sediments of the Adelaide Geosyn-
cline belonging to the Burra and Umberatana Groups. Outcrop
is poor over much of the E.L. with. only the resistant
quartzite and glac1a1 units exposed.. No geological mapping

of the area has been attempted but some outcrops near the
Charlton Mine were visited in order to measure strike and dip
of strata in the vicinity of the geophysical survey area.

Secondary copper mineralisation occurs at the Charlton Copper
Mine and at a locality two kilometres south-west of Wirrabara
(see plan SAa 232). The Charlton Mine closed in 1858 and

the only remains are a chimney and some scattered azurite and
malachite rubble on the surface. The mine is described as
having two lodes of azurite as nodular lumps in rough, white,
decomposed feldspar with minor quartz and mica: The lodes
are narrow, dip south-east and strike north-east for about
-200 metres -with no apparent structural control. The grade
is unknown (Min. Rev. 95 p 88). There is no outcrop around
the mine and no record of the host lithology to mineralisa-
tion. A small section of very weathered and leached siltstone
and shale is exposed in a scraping next to the main road approxi-
‘mately 500 metres north-east of the old chimney. This may be.
part of the Tindelpina Shale which is a carbonaceous,

pyritic shale member of the lower Tapley Hill Formation,
immediately overlying glacial sediments of:the. Yudnamutana
Subgroup. This interpretation is consistent with geology as
.mapped on the Burra 1:250,000 sheet. The Tindelpina Shale’
Member is known to host stratabound copper mineralisation
around the Mt. Coffin and Copley diapiric structures on the
Copley 1:250,000 sheet.
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WORK DONE

GeOEhXSiCS‘

5.1.1.

I.P. Survey

Solo Geophysics and Co. were contracted to carry
out a small I.P. survey near the Charlton Mine
with the aim of locating the I.P.-resistivity
anomaly found by Locke in 1976. The survey’
involved 3000 metres of reading on three lines
using a dipole ~ dipole array with 50 metre
spreads. Readings were taken at one to six
dipole separations using a McPhar P660 instru-
ment. The locations of these lines and the

~ pseudosections are contained in Appendix I.

Interpretation of the psuedosectlons is compli-.
cated by fences and powerlines which traverse
the area, and water saturated ground. However,
there are some responses due to subsurface
conductors which are detailed below.

Llne ‘Primary Anomaly = = Secondary Anomaly
1100N 1000E | 1000-1200E

1000N _ 1025E ' 1025-1400E
"Chimney"' . 775E . Nil

These anomalies show a poorly defined open

ended linear conductor trendlng north-west for
400 metres. The anomaly is adjacent to old mine
workings on line 1000N which suggest that the
anomaly may be due to sulphide . mineralisation.
The anomalous percent frequency effects obtained

‘over large distances on lines 1000N and 1100N may

be caused by carbonaceous units within the
Tindelpina Shale Member. - Carbonaceous shales

may be the explanation. for Locke's interpreted
width of 90 metres. The lines were extended
eastwards in an attempt to reach background levels.

Magnetics

‘Charlton Grid';

Two kilometres of ground magnetometer traversing
was conducted in the vicinity of the I.P. tra-
verses. Readings were taken at ten metre inter-
vals on four lines spaced 50 metres apart, using
a grid coincident with the I.P. survey grid
(plan SAa 294). An Austral PPM-1 magnetometer
was used, with the sensor on a two metre staff.

‘The data has been corrected for drift.
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The profiles (plan SAa 295) are generally flat
and fairly noisy, the only outstanding feature
being a peculiarly shaped hlgh low of 400 gammas
on line 1000mN. Although this' anomaly appears
consistent from station to station, short infill
lines 20 metres to the north and south failed

to define the shape of the anomaly. On the ground
it is.coincident with a small creek and an old.
fence line, and it is suggested the source is
either a shallow accumulation of creek debris or
‘a buried man-made object.

New Grid

A large .dipolar aeromagnetlc anomaly was vaguely
defined on the ground by one magnetometer traverse
conducted by M.S. Locke during his work at the
Charlton Copper Mine. A néw grid oriented true
north-south, east-west was laid out and 2500
metres of ground magnetics carried out to more
completely define this anomaly. Instruments and
operating conditions were identical to those -of
the Charlton Grid magnetometer traverses. Data
obtained (plan SAa 296) verified the approximate
shape and location of the anomaly.

The ground magnetometer profile on line 500E was
chosen for quantitative interpretation, using
computer modelling. Based on a straight sided
prism model, the best fit was obtained using an
infinitely deep body of dimensions 40 metres '

by 40 metres at a depth of 35 metres. The best
fit susceptibility is found to be 0.35 (SI units).
A listing of the modelling parameters and calcu-
lated anomaly, plus a plot of observed versus
calculated profiles is enclosed in Appendix II.

Geochemistry

During the search for the kimberlitic dyke reported by
Cultus Pacific N.L. three rock- samples were collected

and deéspatched to the Zinc Corporatlon for analysis by
A.A.S. The results are tabled below.

Sample No.' ' Pb zZn 'Cu. Ni Cr Mn ég in p.p;m.
615965 .13 27 130 61 130 250 1 |
615966 15 44 580 110 120 760 = 1

1

615967 ' 13 13 260 53 30 510

Petrographic description of‘the samples (Appendix III)
showed the samples to be sediments.
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5.3 Drilling
August, 1979.

Davies Drilling was contracted to drill one percussion
hole to 100 metres to test the Charlton I.P.-resistivity
anomaly. After four unsuccessful attempts the programme
was abandonned.

The holes intersected carbonaceous shales with minor
fluvioglacials, and were abandonned without intersec-
ting sufficient quantities of minerals accountable

for an anomalous I.P. effect. Drill logs are contained
in Appendix IV.

Shales above the target horizon had maximum values of
copper 260 p.p.m., ‘lead 60 p.p.m., and zinc 108 p.p.m.
Scanning of percussion rock cuttings with a four channel
spectrometer showed no significant radiometric anomalies.

December, 1979. .

W.A.D. 5, located approximately 300 metres W.N.W. of the
Charlton Copper Mine (plan SAa 365), intersected stringers
of pyrite and graphitic film on fractures from 42 metres
to 114 metres within the Appila Tillite. The hole was
completed in Willyerpa Quartzite. ‘ o

0 - 9.0m Non coring

9.0 - 11.1m . Weathered tillite. HQ core size
-11.1 - 16.5m No recovery. NQ core below 16.5m

16.5 -114.0m Tillite, variable clast composition,

frequently grading down to grey siltstone.
Base of oxidation 25.9m. Pyrite with
accessory chalcopyrite as paper-thin
veinlets - maximum development 3%.

Trace galena at 70.2m. Graphite content
variable. :

114.0-119.2m Siltstone, grey, no sulphides.

119.2-149.8m Tillite as above. Trace pyrite

149.8-150.1m Quartzite. Quartz-feldspar-biotite-talc
rock, medium grained, light grey. No
sulphides. '

B.O.H. 150.1 metres

Table 1. .Summary Log of W.A.D. 5.

The best basemetal intersection was between 73.5 and
74.5 metres where values of copper 640 p.p.m., lead 75
p-p.m. and zinc 40 p.p.m. were recorded. ‘ ‘

Assays and logs are presented in Appendix IV.



Il

6.

-6~ 00072

June, 1980.

A percussion hole, 80WPl, is located on the New Grid
alongside the main road (see plan SAa 365). Scanty
sulphide mineralisation was intersected in metasediments
overlying a dolerite intrusion and in the dolerite.

The hole was completed at 100 metres in dolerite. A
summarised log is presented below.

0 - 22m Alluvium.

22- 28m Metasediments? Dark grey quartzitic/siltstone
rock fragments. Coarse disseminated pyrite
and chalcopyrite (trace amounts).

28-100m Dolerite. Dark green, chloritised, kaolinised

dolerite. Fine to medium grained. Highly
magnetic. '

Base metal values peaked in the 16 to 18 metre interval
where copper values reached 330 p.p.m., lead <4 p.p.m.,
zinc 60 p.p.m., nickel 50 p.p.m., gold 0.05p.p.m. and tungsten .
30 p.p.m.

Kimberlites

Loam and stream gravel Samples were taken near topogra-’
phic and aeromagnetic anomalies locking for- klmberlltlc
indicator minerals. None were found.

CONCLUSIONS

Pyrite and graphite stringers are responsible for the I.P.
anomaly near the Charlton Copper Mine, with there being no
significant basemetal intersections.

Bulls-eYe airborne magnetic anomalies result from dolerite
intrusive bodies which have a highly magnetic nature.

| ,,ewj ”“"‘”ﬁ

R.A. MANNING
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APPENDIX I -

Induced Polarization And

Resistivity Survey

C.R.A. Exploration Pty. Limited
Wirrabara, S.A}, E.L. No. 417.

September 1978.
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New Grid
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80uPl, 74 to 76 m (1) meinly 'leuco-dolerite or gabbra',

moderately hydrothermally argi illised,

silicified, chloritised and ctarbonat ed

with<attered Fe 8 Ti oxides, natably
. rutilé} and sccessary pyrite;'

(756235)

- (2) ‘subordinste 'microdolerite’ or 'besalt’,
- pervesively argillised, chloritised

and cerboneted;

(3) subordinste chips of chleorite-caraanste
-+ chlorite and Ti oxides representing
pervasive alterstion, also + BCCesSsory

pyrite;

(L) minor extensively altered
tremaolite/actinolite rock

About 50% of the rock ch;pé afe medium greined, holocryctelline,

compased mainly of randomly interlocking, czlcic- -plagioclsse crystels,
and minor, finer altered hornblende. This aggregete is altered, with
ergillised microfissures fn the plagioclase; patchy'carnonate
interstitially, and within plagioclase; smell patches of interstitisal
guartz; and the hornblende is e2ltered to chlorite and green biotite.
Minute crystals of rutile occur i{n numerous clusters, mainly within
(?deuteric) quartz. Rccessary pyrite end apatite are scattered.,

The chips may be tentatively identified as 'leuco-dolerite'

About 25% of the chips have a relict microcrystalline texture

characteriatic of a micredolerite (7or basalt). This is greserved

by a mass of extremely fine clays, chloritic’ cleys and minaor carbonate
uhich'pervasively'replace the originel rock. Minor very small
crystals of rutile (and/ur leucoxere), and of megnetite and pyrite
‘are disseminated; and in same crystals these phases are intergrown.

.-o./
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'BUMPI 74 to 76 m continued :
75L735 '

S About 15% of the chips consist entirely of e secontsry,

[N

alteration assemblege, with poorly preserved primarg texture,

. or no preserved texture at all. These consist aof irregular
aggregetes, of varieble smounts of ‘vein' guartz, and/ar carbonate,
with vague textural relicts of plagloclase and/or (?retrograded)
actinolite. Fine rutile and/or leucoxene, slso accessory

hvrite, are scattered.

About 7% oF‘the chigs, consist of turbid, massive, fine
actinolite or tremtlitexnck pertly inveded by cuartz; elso these

carry accessory Fe and T1 oxides and trace pyrite.
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821:P1, 91 to 100 m : (1) meinly beselt or microcolerite, fairly

(7564212) extensively argillised + chlorite,
cerbonate snd leesser guertz, disseminated
Fe & Tt oxides erd trsce pyrite;

(2) subordiraete fine 'leuco-colerite!,
mocderate alteraticn es ebove,

eccessory pyrite;

" (2) wminor chips of hydrothermsl carbonete,

cuartz elteration + pyrite

The chips in this semple have eseentielly the same gross
composition as in 754335, but in slightly different relative ebundance.

About 50% of the chios consist of micrecclerite (7chillez mergin)
or passibly of bessalt. The intricately interlccking plegloclace
microlites arelfsirly extensively argillised, extremely fire
?pyroxene, rutile and magnetite ere dispersed. Irregular smell
retches of chlorite and carbonete are scettered.

Pbout 20% of the chips consist of a medium sized crystelline

sggregate of interlocking-.plagioclese laths, with mincr, patchy,

(largely interstitial) carbonate, lesser quartz and chlorite

elteretion; minor scattered Fe end Ti oxides and pyrite.

The remaining approximately 20% of the chips consist of

rendomly crystelline cuartz and/or carbonate, + pyrite and Ti oxides,
+ relicts of plegioclase and chlorite.
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Drill ‘Logs
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