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ABSTRACT

The Billeroo kine, last worked
for copper in 190¢, is situated about
60 km from lanna Fill., A limited
amount of copper ore has buen raised
and treated. Yhe ccpoer cccurs as
malachite, azurite and sone chalcocite,
as veilns anc infillings alons frsctures .
in pegmatite, quariz veins and schists
within a narrvow sleeply dipping shearn
ZONe.

kuch o1 the near surfsace copper
ore hag been removed and mining the
remainder of the narrow stecply dipping
mineralized zone is thought to be a
doubtful ecoromic propositiaﬁ sorting
of the mullock heap could recover up to
200 tonnes of copper carbolato rich rocP
suitable for treatment.

THTRODUCTICH

This report records obscrvolions made on a visit to
Mineral Oiaim 54973, followimg a requesct for advice received
from the claim holder lir. R.J. O'Connell.

The claim covers an area of about 15 hectares, and
includes the Billeroo Mine thalt has been worlked for copper

(Brown 1908).
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TLOCALTION AN ACCESE
The location of the mine is shown on Figé. 1 and 2.
It is situated on the western slope of Billeroo :iill, about
€0 km north of Manna Hill, on Pluubago Station. Manna Hill is
about %60 km from Adelaide on the Barrier Highway and Commonwezlth
Railway line that connects Adelaide to Broken [ill. The Mineral
Claim area is reached by an ungesled road leading north from the

Barrier Highway near lianns Hill, via ..eekeroo and ¥lumbago

Homesteads.

GuNERLL GLCLCGY

The rocks in the area are Lower Proberczoic basement
rocks, collectively referred to as the Niliyama Complex (Mawson
1912). These rocks make up the Willyama Block that forms a
promontory of the Basement thield which extends from the Olary
Province of South Australia into NWew South Wales, where it is host
for the great Broken Hill silver-lecad-zinc denosits (Cawmpana and
King 1958).

The rocks in the Frovince consist of high grade
met@morphic sillimanite garnet gnelsses, intrusive adamellites,
pegmatites, granitoid rocks, basic vlugs and sills, foliated schists,
meta-arkoses, altered dolomites and limesbtones. The basement
fold axes have an overall northeasterly trend, reflecting the
major structure of the gneisses, which is that of a vast
synclinorium trending and plunging northeasterly.

.

The Mineral Claim is on zn area mapped as felspathised

schists and quartzites, grading to banded gneisses with abundant

gegmatites and granite lences (Campana 1955).



The Billeroo Mine is situated on a northeasterly trending shear
zone in foliated schists wilth some pegmatite and quartz veining

along the zone.

PREVICUS TORKINGS

The Billeroo liine was first opened about 1874 and
worked intermittently up to 190Y. A total of about 200 tonnes
of ore has been reportedly raised with an average grade of about
20% copper. Six lodes have been described; three parallel and
bearing northeasterly, two cross~courses and a "blow" (Brown 1908).
Three shafts were Sunk, the deepest ghout 35 m with a 6 m long
drive at the bottom.

An old digeing exists on the southeastern side of Billeroo
Hill. It consists of a rit about 1 m deepn that could be the
remains of a back filled shaft. Yhere are small concentrations of
capper carbonate and some minor chalcocitve at the altered contact
between near vertical northeasterly striking schists and a cross
cutting pegmatite. No matérial worthy of treatment appears to

have been raised here.

DESCRITTION OF VCREINGS
No one was present at the nine at the time of the visit,
but there seems to have been some recent prosnecting activity,
two costeans have been excavated to the southwest of the present
shafts.

The mine workings are gituated cn a shear zone (about

10 m wide) containing a pegmetite dyke, striking at 40° and dipping

about 85° to the southeast, parallel to the schistosity of the

surrounding rocks. The shear zone cutbts across the steep western
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side of Billeroo Hill formning a distinct break in slope.

The shear appears to extend for at least 150 m northeast of the

present workings and from observations in the costeans it also

extends to the southwest under alluvial cover.

The following are souwe observations made at the various

localities shown on ¥igure 2.

Te

There is a vertical shaft about 75 m deep with a windless
mounted at the tor at this locality.- The shaft appears to
have been sunk just to the east of the mineralizéd zone so
that it intersects it down dip at depth. The underground
workings were not examined as there was no rope or ladder to
provide access.

A vertical shaft about 7 m deep has been sunk here at the
northeastern end of a backfilled omen cut that hss been
excavated into the side of the hill following the mineralize

shear zone. This zone is exncsed in the wall of the shaft a

is up to 1 m wide, with veins of walachite,azurite and

chalcocite (Appendix &) up to 5 cme wide, quartz veins and
ferruginous material. The zone strikes about 40° und dips
80° to the southeast, it is parallel to the schistosity of
the surrounding rocks. iowe minor drag foclding occurs,
indicating the movement that has taken place along this
shear zone.

Extending from the shaft is a larre mullock lheap containing
an estimated 1500 tonnes of rock, come of which is rich in,

malachite and azurite slong schistosibty and joint planes.

d
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A vertical shaft aboub 6 m deep hog been evcavobted here

along the strike of the mineralired zone exposed in The

shaft at Locality 2. HHowever no copper mineralizalion 1s

to be seen here.

A vertical shaft has been suniz here. It 1s filled with

water to 9 m from the surface, but the extent of the mullock
heap suggests that the shaft is aboul 12 n deep. _It is unlike-
1y that the shaft has interseccted the vater table, but the
recent heavy rains in the area could acocunt for Lhe Tlooding.
The rock is less fractured bhere than in the other shaflts,
perhans explairing why This chaft 1e flooded and the others
are dry. The shaft lies to the north of the mineralized zone

-

that passes through loceslities 1, 2 and 2.
A cosgstean has been excavaelbed for abeout 30 m across the strike
of the country rock., It is about & 1 deep with some folilated
schist exposed. Yhe shear zone 1lsg exposed at The southern

end with soneassocisted jarosite staining, but no copper
mineralisation was obscrved.

A costean has been excavebed here Tor aboubt 60O m across the
strike of the country rock and foliabad mices schigsts are
exposed. Lt the southern end of the costean a sheared
pegmnatite with Jjarosite staining occurs. Avsmaller shear

zone also occurs ab the northern cnc. o sipgnificant copper
mineralizétion was observed in the excavatioh.

A shallow pit about 2 m deep has been excavated here exposing
a ferruginous quarvz vein (about €0 cms wide), containing soue
copper carﬁomate, striking about 90° and dipping 80° to the .

south. This vein ie parsllel to the schistosity of the surroundin
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schists which show some quartzite bands parallel with the
foliation. 4 quartz vein (strike 15° dip 85qg‘with abundant
copper carbonate staining cubte across the schistosity and the
ferruginous quartz vein.-

8. This is the position of a shallow pit (60 cms) in the side

4 IS

of the hill along strike fromn locality 2. OLheared pegmatite
is exposed with some Jjarcsite stainivi. lio copner mineraliz-
atlon was observed,

9. A shallow trench has been excaveated here in sheared pegmatite

with some malachite and jarcsite staining.

CONCLUL IO AvD RLCCHLLADALTONS

The copper mineralizavion appears to have originated
from the pegmatite, which probably contained disseminated primary
copper sulphides. The copper in these sulphides has later become
dissolved under oxidising conditions in the ground water and dispor-
sed along the more peruesble arveas of this shesr structure to
produce several secondary mineralized zones.

The mineralized gzones are relatively narrow (uﬁ to 1 m)
and dip steeply to the southeast. It is considered that the costs
involved in mining these zones wculd be high. The prospects of
finding sﬁfficient copper mineralizebion to make it a viable
proposition are doubtful.

It would appesr that the present workings have been sunk
on the richest part of the mireralized shear zone, as the amount
of visible copper carbonelte tends Lo decrcase Ho the northeast .
and southwest of the workings. However some yellow Jjarosite and

minor black neotocite staining tends tooccur to the northeacst and
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southwest along the shear, indiccbing the nigration of weakly
mineralized waters along this -e nenble zone.

Approximaetely 1500 touucs of excavated rock contalning
copper carbonate haz been dumpced at the surface. Sorting of
this material could yield uﬁ to 2C0 tonnes of product sufficiently
rich tin copper to be suitable for treatient at the “urra kine.

It is recommended thet encuiries be made at the Burra
Mine to determine if the copper carbonate rich material would

Jhe value per tonne of material

be acceptable for processing

would depend on the grade of covper ard the estineted trecatment

and transport costga.

B.J. BORHIS
BJM: IL (C100 L
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“The Australian Mineral Development Laboratories

Flemington Street, Frewville, South Australia 5063 Please address all correspondence to the Director
Phone 79 1662, telex AA82520 inreplyquote: -~ MP 1/15/01

17 September, 1973

The Director,

South Australian Department of Mines,
PO Box 38 Rundle Street Post Office,
ADELAIDE, SA 5000

REPORT MP 1015/74

YOUR REFERENCE: Application dated 6/9/73

MATERIAL: Two cupriferous mineral samples

LOCALITY: Near Billeroo Hill, Glenorchy l-mile sheet, about
12 miles north of Plumbago H.S.

IDENTIFICATION: P472/73, P473/73

DATE RECELVED: 7/9/13

WORK REQUIRED: Identification of grey mineral in both apadmu

Investigation and Report by: Dr R. N. Brown and Sylvia Whitehead

Officer in Charge, Mineralogy/Petrology Sectioﬁ: Dr K. J. Henley

, K. s,
for F. R. Hartley
Director
TN T
- '5; \ iLJ ’i\\
I -~ /!:\ e




EXAMINATION OF GREY MINERALS

1. INTRODUCTION

Two eopper—-bearing samples from Billexco Hill (P472-3/73) were received
from Mr B. J. Morris of the Mines Department. Each coutained a dark suyuh
area, the minsralogy of wvhich was to ba investigated.

2. PROCEDURE

Portions of each of tha dark grey regions wers extracted, powdered, and
used for Z-ray diffractiocn photegraphs.

Polished sections including the dark grey areas were mads in each case and
exanined using reflected light microseopy.

3. RESULIS

30 1 ° X-hz Di!fmtm

Ia both cases thae diffraction photographs showed the abundant presence of
malachite. 7here were faint indications of the presence of chalcocite., An exam~
dnation of polished secticus wos required to determine the cause ¢f the dark gol-
curation,

3.2. Polished Sections
The following are miveragraphic descriptions of the two samples.

Sewple: P472/73 (B3): PS 21216:
Polished Sectiom:
The arcasectioned contains the following minerals (visual estimate):
%

———t——

Chalcocite ‘ 2-3

Cuprite Trace~1
Yensrite or delafossite Trace-1
° Caxbonate (malachite) 896

8ilicates snd other non-opaques Trace

Chalcocits occurs as very porous or spongy aggregates and groups of small grains
ganarally loss tham 0.1 mw in eisze in areas 1-2 wm scross., It 15 associated with,
and may have been partly replaced by, malachite slthough soms occurs surrounding
radlating aggregates of malechite crystals. Soms of these zones comtainm up to
302 chaleocite. Higher concentrations occur in small zounes sdjacent to emall
intersceting cerbonate veinleta. :

Cuprite occura as scatterad, ixvegular amd locally elomgate graias between 0.03
end 0.4 un in sise. Soms cuprite has accumulated in interetices batween migagesus
mineral grains snd other nen-cpague grains aod some occurs along discontimuous
voinlets. It shows encmalous eunisotropism and it has beem partly replaced by fine~
grained sggregates of tenorite or delafossite.
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A few separate small pctches of tenorite or delafousaite have prohably also
replaced cuprite.

One cuprite grain, 0.4 mm long, contains a few small inclusions of native cop-
per.,

The section contains a few scattered grains of a titanium mineral.

Sample: P473/73 (B6): PS 21217:

Pollshed Section:
The area sectioned contains the following minerals (visual estimate):

Z
Chalcocite 5-7
Goethite 3-5
Covellite Minute trace
Tenorite? Minute trace
Malachite and other non-opaque
minerals 920

Most of tha section contains non-opaque carbonate showing patches of greem colour
(malachite). Throughout the malachite there are abundant, small irregular grains
of chalcoeite generally between 0.005 and 0.02 mm in size, but varying up to 0.0S
wn in size where higher concentrations of chalcocite occur. Soma zones contain
up to 257 chalcogite and these may be deacribed as 'chalcocite which has been ex~
te sively veined and replaced by malachite®.

Fine linss and networks of very fine-grained goethite occur throughout parts of
the malachite and there are a few porous masses of goethite.

Covellite occurs as very small grains assoclated with some of the chalcocita.
In one zone vhere malachite is intergrown with, or has replaced s micaceous min-
eral, there are a few small elongate grains of (2)temorite.

4, CONCLUSION

The grey mineral 1g chalcocite which is disseminated through much of the
malachite and imparts a dark colour to it.

jey: 2
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