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PREFATORY NOTE

This Mineral Resources Bulletin represents a compilation
of the existing knowledge of the known copper deposits in West-
ern Australia. Although no large copper mines have been
developed yet in this State, the locality map at the end of the
bulletin shows that copper is widely distributed throughout
the State from the Kimberleys in the north to Ravensthorpe
near the south coast.

The former Government Geologist, Mr. H. A. Ellis, initiated
this compilation, realising that copper could become as im-
portant to this State as gold or iron if exploration were success-
ful. The author has not only made a thorough search of all
published and unpublished records, but has inspected the major-
ity of the localities mentioned to gather first-hand information.

The copper deposits have been divided according to the
standard goldfield divisions. A summary is given for each
goldfield, and then the individual centres or mines, which have
produced copper, are described. The description includes details
0]1; ltghei locality, history, geology, and production to the end
0

Except for one or two deposits, there is insufficient inform-
ation available to enable estimates of any ore reserves to be
given or proposed. In most instances the author has com-
mented on the prospects of each goldfield or centre, and has
recommended areas which could be worthy of further pros-
pecting.

This bulletin should be found of great value to those who
are prepared to search for copper. The prize, if it could be
found, would be worth the effort and expense.

J. H. LORD,
20th July, 1962. Government Geologist.
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CHAPTER 1

GENERAL INFORMATION

GENERAIL STATEMENT

Copper deposits have been mined in Western Australia from
as far north as the Kimberley Division to as far south as Ravens-
thorpe near the southern coast. The majority of these have
been small producers yielding ore of satisfactory grade only in
the oxidised zones from the surface down to about 100 feet, and
mining has ceased when these easgily won reserves have been
exhausted. A few centres have yielded relatively high tonnages.
These include Whim Creek, Ravensthorpe, Eulaminna, and
Northampton. More recently Copper Hills and Thaduna have
been amongst the principal producers.

Most of the known deposits are steeply dipping copper-
bearing quartz veins in Archaean metasediments or basic igneous
rocks. The proportion in either type is about fifty-fifty, but
most tonnage has been mined from deposits occurring wholly
or partly in metasediments. Examples are Whim Creek, Thad-
una, Bulaminna, and the Elverdton Mine at Ravensthorpe.
The Northampton deposits lie in garnet granulite probably
derived from Archaean sediments. :

The Wanerenooka deposit in the Northampton Field was
discovered in 1842, and three years later, when a parcel wasg
shipped to Wales, it became the first locality to provide ore
for export. Production from this and other centres followed
and up to the end of 1961, 271,864-79 long tons of copper ore and
concentrates with a copper content of 30,833-85 long tons worth
£A2,631,254 had been recorded.

In addition production of cupreous ore and concentrates*®
for local use commenced in 1944, and up to the end of 1961, 66,746 -51
long tons containing 6,178-33 long tons of copper valued at
£A1, 022 764-73 had been sold.

Of the total production, 98 per cent. of the metallic copper
has come from seven Fields which, in order of importance, are :

West Pilbara Goldfield .. . ... 35 per cent.
Phillips River Goldfield ... 3lper cent.
Mt. Margaret Goldfield .. .. 13 per cent.
Peak Hill Goldfield ... Tper cent.
Pilbara Goldfield .. ... bper cent.
Northampton Mineral Field ... ... bper cent.
BEast Murchison Goldfield .. 2per cent.

The Pilbara Goldfield (principally ‘the Copper Hills Copper
Mine) and the Peak Hill Goldfield (principally Thaduna) have
become increasingly important over the last seven years. There
has also been a significant revival of mining at Ravensthorpe.

Most of the tonnage of copper ore was mined during the
years preceding World War I, the ore then being treated by
direct smelting, or by concentration. The resultant matter
was either converted to blister copper—as at Ravensthorpe—
or the concentrates were sent to Europe or the Hastern Aus-
tralian refineries for further treatment. The reduced demand

* The term ‘‘ cupreous ore’ as used in this Bullt tin means copper ore which is suitable for
application to the hght agricultural lands, and is purchased by the fer g pmdumn«r
companies for that purpose. Previously, carbonate ores L()l\tdlllln" not less than 8-5 per
cent copper have been the main source ‘of this mate al, but an increasing proportion of
basl( copper &ulph ate, produced by crushing and roasting ~lllphld£ ore, is now being accepted.

¢ Cupreous ore RlHlp]\ means any ore or product which is 1(((1)t able to the fertilizer
producers.




for copper after this war led to a fall in prices and a decline in

production, and by 1927 all major production had ceased. From

this time until the end of 1960 only 71,860 long tons of ore were

%Jvrod\ﬁced, the bulk of this having been raised since World
ar II.

The improved local market and general rises in copper prices
since 1953 have stimulated local mining. Further, the demand
for copper for fertilizer purposes in this State should show a
steady increase as more of the extensive areas of potential agri-
cultural land, wanting in trace elements, are opened up.

OBJECT AND SCOPE OF THIS BULLETIN

The principal objects of this Bulletin are to gather together
in one publication the available information about copper de~
posits in Western Australia, and to assist in the selection of
areas for prospecting.

information concerning many of the deposits has been
published in various annual reports and bulleting of the Geo-
logical Survey, and in Commonwealth Government Reports
of the North Australian Survey. Other unpublished informa-
tion has been forwarded to the Mines Department by mines
inspectors, by prospectors, by mining companies, and by others
interested in mining development. This information has been
collated along with the author’s own field observations and the
result of this study is presented here.

It is divided into two sections. The first summarises general
information such as the history of copper exploitation, geo-
graphical and geological distribution, mineralogy, and pro-
duction statistics. No attempt is made to discuss in detail
theories of ore genesis and emplacement, production economics,
market potential, and the like. The prospector is not usually
concerned with the former, and he can readily obtain the other
from metal buyers. Large companies interested in prospecting
work to their own limits, and for them a generalised statement
attempting to cover an area as large as Western Australia is
quite useless.

The second section gives information about the various
mines and prospects, but no attempt has been made during
this investigation to estimate ore reserves. In one or two cases
figures have been made available by the company mining or
testing a deposit and these are quoted, but usually limited
development and lack of testing beyond the workings prevent
such estimates being made.

MINERALS IN WESTERN AUSTRALIAN COPPER ORES

The most important ore minerals have been malachite,
azurite, chrysocolla, bornite, chalcocite, and chalcopyrite.
The first three are found in variable proportions in the oxidised
zones in practically every deposit in the State. The others
are found close to the surface in some deposits, but are rarely
very significant much above the water table.

Minerals which have been found to be important in some
deposits are tetrahedrite, tennantite, cuprite, brochantite,
atacamite, and native copper.

Other minerals which are fairly widespread in their occur-
rence but are rarely the principal ones in the ore are weissite,
covellite, enargite, tenorite, olivenite, pseudo-malachite, tyro-
lite, pisanite, tagilite, mottramite, caledonite, and meta-
zeunerite.
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Silver, 1ead, gold and zinc have been reported from many
deposits, and nickel, cobalt, vanadium,. bismuth, and tungsten
are known in others.

The principal gangue mineral is usually guartz, with calcite,
barite, dolomite, siderite, pyrrhotite, pyrite, and marcasite
occurring frequently. At Thaduna a good deal of carbonaceous
material is found in the ore.

Simpson’s (1948) ‘“ Minerals of Western Australia ” contains
much useful information on local copper minerals. Additional
and more recent specific information is available from the
Mineralogy, Mineral Technology and Geochemistry Division,
Government Chemical Laboratories.

DISTRIBUTION AND MODE OF OCCURRENCE
OF THE DEPOSITS

The deposits are widespread through Western Australia,
mainly within the proved auriferous belts. The majority are
copper-gold-quartz veins occurring in various types of Archaean
and Lower Proterozoic metasediments and basic igneous rocks.

These are usually simple fissure veins occurring in shears with
well defined walls, and with little replacement of country rock.
They are in the hypothermal-mesothermal range and evidently
the parts exposed now were originally deeply buried and fairly
close to the source.

At Whundo, Yannery, Victoria, Westons, Cane River, and
Ashburton Downs parallel quartz veins occupy zones in sheared
sediments. At the surface the individual veins are usually
geparated by variable thicknesses of unmineralised country
rock (shales and pelitic schists) but occasionally they coalesce
sufficiently to form small lodes.

The Whim Creek deposit is so far unigue in this State. This
can be called a lode formation, and it appears to be stratigraphi-
cally controlled, occurring in a variety of slaty rocks and inter-
bedded felsitic rocks. It is possibly syngenetic.

The Mons Cupri and the Copper Hills Mines have worked
shoots of near-surface oxidised ore in disseminated deposits.
The country rock in the former is tuff and metasediment, and
in the latter it is quartz porphyry.

The deposits in the vicinity of Mt. McLarty occur in Nulla-
gine dolomite which is part of a gently folded sequence of various
sedimentary rocks and interbedded volcanics. Copper mineral-
isation is localised in fractures in the dolomite. Some 60 miles
north-east of Mt. McLarty, at Braeside, weak copper mineral-
isation occurs in lead-and vanadium-bearing quartz veins in-
trusive into Nullagine lava.

In the Anaconda Mine at Eulaminna, three separate ore
bodies were worked in a quartz vein intruded along the contact
of metasediment with pillow lava. There is some replacement
of country rock and in places mineralisation was found over a
width of 40 feet. Rich secondary sulphides found beneath the
water table gradually diminished in grade downwards into
pyritic sulphide ore carrying some bornite and chalcopyrite.

The Ravensthorpe ore bodies are copper-gold-quartz veins
intrusive into Archaean basic igneous and metasedimentary
rocks around and near part of the intrusive contact of a large
body of soda granite. There is little secondary enrichment in
this area, primary ore containing chalcopyrite, pyrite, pyrrho-
tite, and marcasite being met at shallow depth.
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Near Mt. Angelo, 20 miles south-west of Hall’s Creek in the
Kimberley Goldfield, copper mineralisation occurs in the Hall’s
Creek Metamorphics (shown as Whitestone on the State Geo-
logical Map). On the surface these deposits consist of two
large and several smaller copper-bearing gossanous outcrops
in metasediments, including limestone, extending over a zone
about 1,000 feet long and up to 120 feet wide. The potential of
these deposits is being investigated at the present time (May,
1962).

At Arrino and Barker Gorge small copper deposits have
been found in Paleozoic sediments. They appear to be the
result of the concentration by ground water of copper derived
from low-grade dissemination in adjacent older rocks.

The depth of oxidation and accompanying secondary en-
richment is variable but is nowhere considerable. Of the de-
posits worked, secondary enrichment was probably most im-
portant in the Anaconda Mine, where secondary sulphides were
worked to about 200 feet vertical depth. Work in the Copper
Hills Mine is at present restricted at about 150 feet because of
the decrease of grade in sulphide ore. In general one can expect
that 200 feet is about the maximum depth of any appreciable
secondary enrichment in the known copper producing areas
of this State, and primary ore is encountered at many places
much shallower than this.

Many of the deposits are only poorly represented at the sur-
face by gossan. Two of the important shoots at the Anaconda
were not known in outcrop at all. Copper mineralisation in
the Nullagine dolomite at Mt. McLarty is accompanied at the
surface by irregular patches of manganese and brown iron, and
the surface indications of copper at Copper Hills were scattered
pale green and blue carbonate stains in the vicinity of irregular
patches of bleached porphyry.

The gold and silver content of the ores has been important
in many places including Ravensthorpe, Eulaminna, Roebourne,
and Gabanintha. Northampton is primarily a lead producing
centre, and parts of some ore bodies have been worked for both
lead and copper.

The author has tried to avoid indiscriminate use of the
term ‘“‘lode,” restricting it to ore bodies where there has been
fairly considerable replacement of country rock. However
it must be remembered that some ore bodies change from a.
vein to a lode over a short distance when the conditions within
the ore channel are suitable, and distinctions are sometimes
hard to make in oxidised ground.

PRODUCTION

The tables shown below give production figures for copper
and cupreous ore up to the end of 1961. The first two tables
show annual State totals, and the third shows total production
in the various gold and mineral fields.

Annual production figures for the various goldfields and
individual deposits are given in the second part of the Bulletin.
These are complete up to the end of 1960.

All of these have been prepared from information supplied
by the Government Statistician.

12
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Table 1

RECORDED COPPER PRODUCTION IN

By Goldfields

WESTERN AUSTRALIA

Copper Ore and Concentrates Cupreous Ore and Concentrates Potal
Tota
+oldfield or
Mineral Field Av. Assay Copper Av. Assay Copper Copper
Long Tons | per cent. Content Long Tons | per cent. Content Content
Copper Long Tons Copper Long Tons | Long Tons
| | |

West Pilbara 83,147-27 13-42 11,201-00 13,607-83 6-43 93955 12,140-55
Phillips River 112,371-07 10-98 12,348-83 1,014-07 12-14 123-03 12,471-86
Mt. Margaret 47,880-44 9-35 4,455-30 534-56 6-89 36-86 4,492-16
Peak Hill 1,295-27 33-07 428-45 217,268-56 833 2,278-68 2,707-13
Pilbara 590-95 24-01 141-91 15,810-25 12-69 2,006-98 2,148-89
Northampton 24,035-69 7-63 1,834-82 2179 6-96 1-51 1,836-33
East Murchison 649-73 14-97 97-30 4,668-44 10-53 401-40 588-70
Murchison 1,053-61 13-67 144-04 2,353 20 6-80 160-18 30422
Ashburton 382-66 27-03 103-45 286-45 11-27 32-28 318-73
Yalgoo . 91-70 14-36 13-17 825-71 9-64 79-63 90534
West Klmbeﬂev 109-52 23-66 25-92 3-10 17-07 0-52 26-44
Bast € oolgdrdle 50-67 13-8¢ 7-01 29-00 3-50 1-01 8-02
Broad Arrow 95-98 8-26 7-93 7-93
Yilgarn 16-00 5-06 0-81 64-97 5-28 3-33 4-14
Gascoyne 4-04 20-29 0-82 10-04 9-10 0-91 1-73
Dundas 12-69 8-36 1-06 1-06
North ¢ oolgmdle . 6-12 13-39 0-82 7-43 6-90 0-51 1-33
Outside Proclaimed Goldfield 18005 16-77 30-20 132-44 9-69 12-84 43-04
Total 271,864-79 11-34 30,833-85 66,746:51 923 6,178-33 37,012-18




ANNUAL PRODUCTION OF

Table 2

CUPREOUS ORE

AND

State Totals

CONCENTRATES

Year Ore and Aveii’g ie;}tb Y Value
e Concentrates p (i"()pper . Gt
Long Tons £A

1944 8000 12-41 547 -
1945 257-00 11-67 1,974 -
1946 7200 8-75 447 -
1947 50800 §-20 | 3,103-
1948 25865 ; 2,204.-
1949 25398 2,820-75
1950 96985 8,866 - 92
1951 1,337-05 16,104 -29
1952 1,643-59 21,695-12
1953 1,916-90 21,004 - 36
1954 4,748-11 $-34 50,381 -5
1965 7,7736-23 8-65 101,730
1956 7.713-31 8-60 113,442 5:
1957 4.638-69 10-11 82,126-
1958 7,643-72 8-99 114,676-20
1959 11.,858-80 9-31 184,006 -44
1960 7.726-81 970 140,252-35
1961 7.383-82 9-87 157,487 -80

Total 66,746 51 9-23 1,022,764-73

Table 3

ANNUAL PRODUCTION OF COPPER ORE AND CONCENTRATES

State Totals

. Ore and Copper
Year Concentrates Content Value
Long Tons Long Tons £A

Prior to 1899 ...
1899

1900

1901

1902

1903

1904

1905

1906

1907

1908

1909

1910

1911

1912

7,018-00
2,964-00
6,183 1:
9,960 -
2,262 - 21
20,5 :
3,968 - 8¢
2,389 - 04
7,411-66
18,978-42
8,294 -30
15,084-95
34,351 -45
22,675-80
13,602-40

1,085-57
541-84
639-61

010-46
14786

.005-09
505-02
322-36
905-18

2,607-9

—

5,938
43 673
69,900

8,090
56,541

50,337
180,387
51,434
95,344
161,606
116,318
120,104
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Table 3 continued

ANNUAL PRODUCTION OF COPPER ORE AND CONCENTRATES

State Totals

. Ore and Copper .
Year Concentrates Cor?tgnt Value

1913 13,428-68 1,310-84 86,615
1914 12,779-92 1,313-53 81,295
1915 4,498-56 665-74 40,998
1916 6,697-38 734-61 74,376
1917 6,488-65 78595 93,711
1918 4,982-91 716-10 77,627
1919 1,277-00 246-45 21,530
1920 1.962-16 377-16 37,945
1,150-34 291-07 20,162
1,194-50 24877 16,133
9,873-30 941-65 63,184
10,754.- 69 571-35 36,011
2,469-72 138-49 8,952
45-00 6-25 400
14918 17-86 1,394
1938 346
1939 23
1940 357
1941 154
1942 738
1943 33
1944 46-01 367
1945 39-57 364
1946 74-00 105

1947-48 . .
1949 49-49 4-83 430
48-00 1-41 i83
43-13 682 758
15-51 6-66 1,188
50-29 15-03 3,199
3-37 1,001
45749 12,742
323-54 58,564
419-34 54,424
1.093-25 230,078
905-96 199,007
1961 1,461-25 320,371
Total 30,833-85 2,631,254

EXPLORATION

Copper prospecting in this State has reached the stage where

clear indications at the surface of a good copper deposit cannot

normally be expected. However the small-mining man and the

individual prospector is restricted, primarily by finance, to
areas reasonably close to old mining centres where transport

routes and supply points are established. These things are

found in the goldmining belts, where two men working together

15



may still find it profitable to work whatever ‘“‘tight formation’’
surface-enriched quartz vein deposits they can find. Develop-
ment is naturally all in ore and often ceases when advice is
received of the first parcel to fall below grade.

Despite the fact that perhaps 90 per cent. of these ‘“‘pros-
pector shows” never develop to any size, and may only excep-
tionally yield more than 200 tons of ore, the information they
give to those concerned with large-scale prospecting, and its
obvious object, large-scale production, is invaluable. It is
therefore incumbent upon larger producing companies, metal
traders, and authoritative bodies to assist the prospector as
much as possible, both technically and financially.

The State geological map shows that the majority of the
deposits occur in Archaean ‘‘greenstone’ belts distributed
throughout two extensive areas of granite and granite gneiss.
The ‘‘greenstones’ are the principal host rocks of gold in
Western Australia. Between these two areas lies a broad
tract of relatively unaltered Upper Proterozoic sediment and
lava (Nullagine System) unconformably overlying more strongly
metamorphosed Loower Proterozoic sediments (Mosquito Creek
System (7)), which trend mostly east-west. The copper deposits
in the ‘“‘greenstone’’ belts appear to be genetically related to
the auriferous veins, and in fact in some places one grades into
the other. The few deposits so far found in the broad intervening
belt of metamorphosed sedimentary rocks may be younger
than these, and may have been deposited generally at a lower
temperature and further from the source.

In this latter strip copper deposits have been worked at
Victoria, Westons, Uarco, and Ashburton Downs, in the Ash-
burton Goldfield; at Ilgarari, Kumarina, and Thaduna in the
Peak Hill Goldfield; and in the Warburton Ranges in the Eastern
Division. Further north interesting copper occurrences are
found in Nullagine dolomite near Mt. McLarty.

The country in the vicinity of these deposits should be
worthy of more detailed investigation than it has had in the
past. In some areas a widespread soil cover makes the elucida-
tion of structure and mineralisation by surface mapping alone
difficult, if not impossible. At these places the application
of geophysical or geochemical technigques may pay off. One
thing that is certain is that if worthwhile (by world standards)
copper deposits are to be found in Western Australia, searchers
must scratch more deeply than is possible with reconnaissance
surveys, and they must be prepared to spend time and money,
and to use proper techniques of sub-surface exploration.

The following list contains areas or localities which the
author thinks could repay more detailed investigation than
they have had in the past.

The Pilbara Goldfield :
The Copper Hills porphyry belt.

North Pole, around the perimeter of the intrusive
granite batholith.

Yandicoogina, for about two miles north-eastwards
around the perimeter of the intrusive granite.

McLarty Hills, in Nullagine dolomite.

The West Pilbara Goldfield :

Whim Creek and Mons Cupri, and southwards to Croydon.
Yannery and Whundo, and vicinity.
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The Ashburton Goldfield :
Uaroo, Westons, Victoria, and vicinity.
Red Hill area.
Ashburton Downs.

The Gascoyne Goldfield :
The belt of metasediments from Mangaroon to Westons.

The Peak Hill Goldfield :
Thaduna and eastwards around the southern edge of the

granite. .
Ilgarari and Kumarina and vicinity.

Mt. Margaret Goldfield :
Eulaminna, along contact of lava and metasediment
north and south of the Anaconda.
Explanation of the prospects in these areas is given in the
description of the deposits in the next section.
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CHAPTER 1I

THE COPPER DEPOSITS
INTRODUCTION AND ARRANGEMENT

In the following pages all of the Western Australian deposits
which have a record of copper ore production are described.
The arrangement is from the West Kimberley Goldfield south-
wards, except that deposits outside proclaimed gold or mineral
fields are grouped together at the end of the Chapter. The
various deposits may be referred to the Locality Map at the
end of this Bulletin, or to the Geological Sketch Map of Western
Australia obtainable from the Mines Department.

Information about the better known deposits has had to be
condensed, particularly for deposits in the Northampton and
Ravensthorpe Fields, but numerous references are given in the
Bibliography.

For each Goldfield there is a summary, a table of annual
production figures, and some comments on future exploration.
The production figures are complete up to the end of 1960.

THE WEST KIMBERLEY GOLDFIELD
SUMMARY

Recorded copper production from the West Kimberley Gold-
field amounts to 109 tons of ore averaging 26 per cent. copper.
The bulk of this production has come from the Water Point
(Yampi Sound) Deposit where mineralisation occurs in quartz,
intrusive into metamorphosed quartz porphyry which is probably
younger Precambrian in age.

Further inland near Mt. Nellie, and at Grant’s Find, Wilson’'s
Find, and Mondooma, mineralisation occurs in older Precam-
brian Sediments. The copper occurs with quartz replacing
brecciated slate along the beds, or in quartz veins in shear zones.
Oxidation extends to about 50 feet depth. The secondary min-
erals consist of malachite, bornite and cuprite, associated with
iron oxides.

At Narlarla (Barker Gorge) copper is associated with silver
and lead in calcareous rocks of Devonian Age.

The following table summarises some types of deposits
in the West Kimberley.

Table 4
Deposit Ore Produced
e [ T Remarks
| | e .
Locality | Tenement Copper | Cupreous
“ i T Ore
e T " Long Tons | Long Tons | T
Grant’s Find .. ! 422 1‘\ Stratigraphically controlled
'l quartz-sulphide  mineralisa-
QOobagooma ... 897 | | tion in slates and phyllites,
. i | : and quartz-veins with spor-
Wilson’s Find ] ; adic  mineralisation  along
i ; J fault zones.
Mt. Nellie (or Mangrove) ] e Sulphide mineralisation in
i slates.
Mondooma ... : Thin guartz veins carrying

| sporadic mineralisation, along
i fanlt lines.

Narlarla (or Barker : Disseminated silver-lead-copper
Gorge) 1 mineralisation in calcareous
| rocks.
Yampi Sound (or Water ; M.L. 221H 92:86 | Quartz-sulphide mineralisation
Point) i in a fault zone.
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Table 5
COPPER PRODUCTION IN THE WEST KIMBERLEY
GOLDFIELD TO THE END OF 1960

Period No. i Ore Content
of of Registered Name Produced | Metallic Value
Production Lease Copper
f.ong Tons | Long Tons £A
1914 M.L. 221H | Yampi Sound Copper Mine ... 38-50 9-21 426
1915 M.L. 228H | Oobagooma (Monarch Group) 8-97 1-82 136
M.L. 227H | Grant's Find (Berylton) .. 4-22 0-94 64
M.I. 221H | Yampi Sound Copper Mine .. 54-36 13-59 1,047
Sundry Claims 3-47 0-36 36
Totals 109-52 25-92 1,709

Tae Lirtee TARRAJI RIVER CoPPER DErEPOSITS (INCLUDING GRANT’S
Finp, WiLson’s Finp, MT. NELLIE, BERYLTON, OOBAGOOMA AND
OBAGOOMA)

Introduction

These deposits were not examined during the course of
preparation of this Bulletin. The information given below
has been taken mainly from the following references :

Woodward (1906), Maitland (1219), Simpson (1952), Reid
et. al. (1959).

The copper occurrences are located on either side of the
Little Tarraji River (previously called Little Taragee), a south-
ward flowing tributary of the Robinson River, in the West Kim-
berley Goldfield. Approximate geographical co-ordinates are—

Latitute 21°0'S.
Liongitude 120°37 K.
Reference may be made to the following maps—
1. Lands Department Lithograph No. 138/300.
2. Lands Department 4 Mile Series, Yampi Sheet.

3. Geological Sketch Map of Western Australia, Geol.
Survey West. Australia 1957.

Aerial photographs and photomosaics are also available from
the Liands Department.

Copper occurrences were first discovered in this area in
1905 a few miles east of Mt. Nellie. The following year a number
of leases were taken up on either side of the Little Tarraji River
from near its source to near its junction with the Tarraji River.

Access to the area is by graded track as far as Boulder Hill
on the Robinson River, and thence northwards by bush track.
The total distance from Derby, the nearest port and township,
to Grant’s Find is about 100 miles.

Geological Information

The area in which the copper-shows occur is occupied by
older and younger pre-Nullagine sediments, both of which,
in some areas, have been invaded by granite. The regional
strike is north-west, with some evidence of minor cross-folding.
The rocks generally are folded into a series of anticlines and
synclines, with some overturning. The degree of metamor-
phism is not generally high.
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The younger pre-Nullagine rocks consist of conglomerates,
quartzites, sandstones, shales, slates, schists, some acid por-
phyry sills, and huge amphibolite sills, some of which in
shattered areas show low-grade copper mineralisation. These
rocks are not at present regarded as favourable copper prospects,
but the amphibolites and porphyries may have been the source
of some of the copper showings.

The older pre-Nullagine sediments are a succession of
phyllites, shales, schists and greywackes, with some minor
developments of amphibolite similar in composition to those
of the younger rocks. The phyllites, slates and sandstones
of the older series are the favoured beds for copper mineral-
isation.

Writing for the 1906 Annual Report, Woodward stated
.......... The mineral discoveries are in reality situated
at some distance from it (Mt. Nellie) upon the Little Taragee
Ri;fer, which is not shown on the map although it is of consider-
able size.

The mineral belt, which is schist and slate intersected by
quartz reefs and diorite dykes, extends in a north-westerly
direction from Mondooma upon the Robinson River to Mt, Nellie,
where it is overlaid by a flat-topped quartzite range, from be-
neath which it again appears to the northward and apparently
extends in the same direction towards Yampi Sound.

In this schist belt to the northward of Taragee River and
extending up to the base of the quartz range, there are a series
of dyke-like mineralised quartzose ridges containing quartz
veins usually much copper-stained. These ridges, which are
generally of considerable length, have the appearance of being
fissure lines which have allowed the flow of the mineral solutions
that have altered and silicified the adjoining schistose rocks.

These dyke-like lines are intersected by numerous quartz
veins or lodes, some of which are of considerable size and length,
being usually copper stained, whilst they sometimes contain
copper ore, either in veins, bunches or disseminated through
the quartz itself.”

Production
Table 6
COPPER ORE AND CONCENTRATES

Period of No. of Registered Name ; Ore Copper Value
Production Lease Content

) I Long Tons | Long Tons | £4
1915 ML, 227TH 0 Grant’s Find o 4-2 0-94 64
1920 - Sundry claims : 0-36

100

Up to the end of 1960...

Assays and Mineralogy

Simpson (1952) comments, ‘“‘Seventeen bulk samples of
ore, collected by agents of a German syndicate in 1911 from
leases then being worked, assayed from 2-20 to 16-04 per cent.
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of copper, with an average of 7-37 per cent.

The chief mineral

of all these was malachite, and an analysis of a combined sample

showed—

CuO
Zm, Bi, Sb
Pb, Ni, Mn
As

Fe,0,
AlLO;

CaO

NgO

Si0,

CO,

0,H,0, and loss

Per cent.
9-23
Nil

trace
0-04
8-21
5-86
Nil
0-83

Selected samples of carbonate ore from this district assayed

ag follows :—

Copper Lead

Gold per ton | Silver per fon

Frant’s Reward A
Grant’s Reward B
Wilson’s Reward

i

Grains ‘ dwts. grns.
20 : 4 22
20 1 15
20 11 10

“A” and “B” were cellular mixtures of malachite and limon-

ite with a little quartz.

The Wilson’s Reward ore was massive

liver ore with patches of quartz and malachite.

Remarks

The following information is taken from a report writbten
by Mr. D. Reid for Western Mining Corporation at the end of

the field season in 1959,

and summarises information on what

the Corporation rega.rded at that time as the most important
copper occurrences in Temporary Reserve 1593H.

Table 7

TYPES OF DEPOSITS IN THE

TARRAJI

AREA

Type Deposit

1. Quartz-suiphide mineralisa- | 1. Townshend River showings
tion in slates and phyllites = 2. Rough Triangle 1’m~p0(t
3. Grants Prospect . .

4. Wilsons Prospect

Possible Value

No economic value.

Less than 1% Cu,

Moderate tmm(wo {1,100 tons/
vift.) at 1 to 29, Cu.

Small showings, no value.

53

. Sulphide mineralisation in @ 1. Mangrove Prospect

slates

Probably low grade.

. Copper Creek Fault Zone
. Little Tarraji Faulf

. Amphibolite showings

. Mondooma Prospect

. Quartz veins, with sporadic
mineralisation, along fault
zones

o

o 5 G

Scattered small pods.
do. do.
do. do.
Probably small tonnage of good
grade, moderate tonnage of
low grade. Erratic vialues.
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These results were based on extensive geochemical, geo-
physical and geological work extending over the years 1957-1959,
and on the results of diamond drilling at Grant’s and Wilson’s
Prospects. Western Mining Corporation surrendered the Tem-
porary Reserve in October, 1960.

In view of the failure to find a commercial copper occurrence
after three seasons of extensive field work in this area, it is
extremely unlikely that such a deposit occurs anywhere on
the surface here. Neither are there, at the present time, any
indications of extensive buried deposits.

Tue Monpooma CorPPER ProsprcT, ROBINSON RIVER

Introduction

Thisg deposit was not examined during the course of prepara-
tion of this Bulletin. The information given below has been
taken mainly from the same references as for the deposits in
the vicinity of the Little Tarraji River.

The copper prospect is located on the north side of the Robin-
son River, near Trig. Station L2, approximately 5 miles west-
wards from the point where it is joined by the Pandaboora River.
CGeographical co-ordinates are as follows :—

Latitude 16° 50" S.
Longitude 124° 25" K.

Reference may be made to the maps mentioned in the report
on the Little Tarraji River prospects.

In 1910 a copper deposit was opened up about 10 miles south-
east of Mondooma Station Homestead. Little work was done
at that time, but the lease was again taken up in 1916 when it
was inspected by H. P. Woodward. Three leases were taken
up on the north side of the River, about two miles from Mon-
dooma Homestead, which is shown on Lands Department Litho-
graph 1.472/98. 'These were M.Ls. 88H, 89H and 90H, and were
known as the Robinson River Copper Mine, although there is
no official record of production of any ore.

Geological Information

Woodward (1906) wrote ‘‘“The Napier Range terminates to
the northward, a little south of Trig. Station L2, the limestone
being replaced by mica schist and diorite dyvkes, which here
strike nearly east-west, and it is at the contact of these latter
rocks that a copper-stained ferruginous reef can be traced for
a distance at the surface of about 300 yvards.

The cap of this reef has been cross-cut at three points in each
trench. However, the lode proves to be very small and to carry
very little copper ore.”

The rocks containing this mineralisation are now known
to be older pre-Nullagine sediments, and are an extension of
%hose carrying copper mineralisation at the Little Tarraji

iver.

From reference to Table 7, prepared by Mr. Reid and quoted
in the report on the Little Tarraji prospects, it can be seen that
the Mondooma Prospect consists of quartz veins, with sporadic
mineralisation along fault zones. There is considered to be
probably a small tonnage of good grade, and a moderate tonnage
of Tow grade, with erratic values, in the line of mineralisation.
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Production
There are no official records of any production from this
prospect.

Remarks

It appears, from surface indications, that this occurrence
does not constitute a commercial copper prospect.

THE NARLARLA (BARKER GORGE) COPPER PROSPECT

Introduction
This deposit was not examined during the course of prepara-
tion of this Bulletin. The information given below has been
taken mainly from Woodward (1906) and Simpson (1907, 1952).
This copper prospect is situated in the Napier Range, at the
south end of Barker Gorge. Geographical co-ordinates are
as follows :—
Latitude 17° 16" S.
Longitude 124° 40" E.

Reference may be made to the following maps :—
1. Lands Department Lithograph No. 134/300.

2. Lands Department 4-Mile Series, Lennard River Sheet.

3. Geological Sketch Map of Western Australia. Geol.
Survey West Australia 1957.
Aerial photographs and photomosaics are also available from
the Lands Department.

Woodward (1906) has written, referring to those held by the
Marlarla Hills Silver Lead Co.—‘‘These properties consisted
of the Narlarla Hills silver-lead leases, which are situated in
the Napier Range, West Kimberley District (124° 43" E. long.
17° 16”7 S. lat.), 75 miles due east of Derby upon the south side of
the Barker River Gorge at a point a little above that river’s
junction with the Lennard River, at Narlarla, or Marlarla by
the native name ; and Mondooma Copper leases . .. .. ... i

“These leases had, in the early part of the year, been applied
for by Mr. Poulton, the Company’s representative, who was one
of the early settlers of this District and onetime part owner of
Mandooma Station.

These discoveries were by no means new, since leases at
both localities had been taken up by Mr. Pettigrew as far back
as 1900 and 1901 but, as developments did not turn out to his
satisfaction, they were abandoned.”

Geological Information

The rocks of the Napier Range (Narlarla Hills) consist of
Upper Devonian limestones, striking north-west and south-
east, and dipping to the south-west at angles of about 25 degrees.
These unconformably overlie older pre-Nullagine metasedi-
ments, which crop out to the north, and which are continuous
with those (though broken by granitic intrusions) which carry
copper mineralisation in the Little Tarraji River area.

The following information is from Finucane and Jones
(1939)—

“A. Narlarla Lead-Silver Deposits.
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Two outerops of lead-zinc-silver ore, chiefly carbonates,
oceur in the Napier Range limestones within one mile south-
east of the northern side of Barker Gorge. Though of small
dimensions, the deposits are of especial interest as they con-
stitute the youngest known metalliferous ores in Western Aus-
tralia. In their general mode of occurrence and mineral con-
stituents they are similar to the lead ores of Missouri, except
that they contain a little more silver. There is no evidence of
post-Devonian igneous activity in the area, and it is probable
that the ores were formed by deposition from waters of meteoric
origin.”

Prider (1941) had suggested that the ore deposit is genetically
related to the post-Permian lamproite magma of the Fitzroy
River Basin.

Further information on the general geology of the area
may be found in Bulletin No. 36 of the Bureau of Mineral Re-
sources (Guppy et al., 1958).

Woodward (1908) wrote *‘ The ore deposits at the Narlarla
blocks consist of two small parallel iron-stained blows of carbon-
ate of lead about 20 chains apart, whilst the limestone country
between is found, upon close examination, to contain small
stains of carbonate of copper here and there which apparently
gave rise to the belief that the lode ran in a north and south
direction.”

Woodward considered these shows only to be silver-lead
prospects.

Production
There are no official records of any copper production from
the leases in this vicinity.

Assays

Woodward (1906) gives the following information on assays
made in the Geological Survey Laboratory of specimens from
Nariaria —

Table 8
| Class ) o : Gold
Locality of Copper | Lead | Zinc | Silver per ton | per
Ore ; i i | ton
; [ ; | i T
i . L% %o % 0%,
Narlarla North Shaft . | Oxide L4430 4230 4-47 4
N a North . Sulphide | 0-42 13-94 @ 40-83 3 7 g
N ria South & 52 5 1 6 | Trace

.| Transition | 0-52 39-66 | 1-34
{ i 1

|

i

Finucane and Jones (1939) give the following information
concerning the grades of the two ore-bodies. The No. 1 ore-
body was estimated to contain the following average Grades :(—
Lead, 38-67 per cent., Copper, 0-58 per cent. and Silver, 5-71 oz.
per ton, for an amount of 1,130 tons, which was considered to be
higher grade ore. The No. 2 Ore-body was estimated to con-
tain the following average Grades :(—Lead, 31-51 per cent., Copper,
1-51 per cent. and Silver, 4-59 oz. per ton, for an amount of 8,373
tons which was considered to be higher grade ore.

Remarks

It is evident that this deposit contains only low-grade copper
mineralisation, and on the present information, any copper
recovered would be accessory to the silver and lead.
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THE Yampi Sounp CoppER DEPOSIT, WATER POINT

Introduction

This deposit was not examined during the course of prepara-
tion of this Bulletin. The information given below is taken
mainly from Simpson (1914) and Maitland (1919).

The deposit is located on the coast of Yampi Sound, in the
West Kimberley Goldfield, about 6 miles distant from the iron-
ore deposits on Cockatoo Island. The access is from the sea.
The geographical co-ordinates are as follows :—

Latitude, 16° 15" S.
Longitude, 123° 35" K.
Reference may be made to the following maps :(—

1. Lands Department Lithograph No. 138/300.

2. Lands Department 4-Mile Series, Yampi Sheet.

3. Geological Sketch Map of Western Australia, Geol.

Survey West Australia, 1957.
Aerial photographs and photomosaics are also available from
the Lands Department.

Geological Information

The following information is taken from Maitland (1919).
“The lode occurs on the beach and, being not very far from deep
water, facilities for mining are good. The ore is mostly chal-
cocite of good quality, and is associated with a little green
carbonate of copper, and quartz. The lode, so far as has been
developed, is from 5 to 6 feet wide, and underlies to the east,
and so far as may be judged from specimens forwarded to the
Department, it occurs in a faulted zone of metamorphic crystal-
line rocks. The lode is a sericitised and carbonated quartz—
porphyry.”’

The present author considers these rocks to belong to the
vounger pre-Nullagine succession.

Production
The Government Statistician records production from this
deposit over the years 1914 to 1915. The details are as follows:—

Table 9
COPPER ORE AND CONCENTRATES

Period of | No. of Registered . Copper  Metallic | Value
Production | Lease Name Ore . Copper

! i ) Long Tons ' Long Tons | £A
1914 M.L. 221H | Yampi Sound Copper Mine . 38-50 9-21 | 426
1915 LML, 221H ‘ Yampi Sound Copper Minge ... E 54-36 13-59 1,047

Mineralogy

Simpson (1952) comments as follows:—‘Copper Ore, Water
Point, Kimberley Division—The ore from this new find con-
tained masses of the rich copper sulphide, Chalcocite, associated
with Malachite, Cuprite, Atacamite (copper oxychloride)
and Brochantite (basic copper sulphate). The last named
mineral has not previously been recorded from this State, thongh
known to oceur in New South Wales.”
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Remarks

The fact that this deposit has not been worked since 1920
suggests that the grade and/or reserves have fallen below
economic limits.

FuTUuRE EXPLORATION

The country surrounding the known copper occurrences
in the West Kimberley Goldfield has been fairly thoroughly
prospected and, as far as is known at present, contains no
economic copper mineralisation.

The older Precambrian sediments appear to be the more
favourable host rocks but the bulk of the production to date
has come from an ore-body in a shattered quartz porphyry of
apparently younger Precambrian age. More detailed study
of the mode of occurrence of the Water Point mineralisation,
and prospecting along the continuation of the host rocks, may
be worth while.

This later deposit has the advantage of being directly acces-
sible from the sea.

THE PILBARA GOLDFIELD

SUMMARY

Copper deposits which have produced ore in the Pilbara
Goldfield are confined, with one possgible exception, to granitic
rocks and pre-granite metasediments and volcanics of Archaean
age. The deposits in the Mt. McLarty area are in calcareous
rocks which probably belong to the Nullagine (Upper Protero-
z7oic) System.

The ore bodies are principally narrow, lenticular, steeply
dipping chalcopyrite-quartz veins, often containing gold and
silver, and sometimes zinc and lead. The Copper Hills Copper
Mine, the principal producer in the Field, has produced car-
bonate ore from localised secondary concentrations in fractured
gquartz-porphyry.

fixcepting the Copper Hills Mine, production has come from
hand-selected oxidised ore, principally in the form of malachite,
from depths less than 60 feet below the ground surface. The
average grade of the copper ore has been 24 per cent., and of
cupreous ore 12 per cent. The Copper Hills Mine, and the deposit
on M.C.47L, 2-5 miles south of this, are the only deposits which
have been tested by drilling beyond the present workings.

None of the deposits are marked by a strong development
of gossan, but many of them show weak copper mineralisation
over varying distances along the strike from the present work-
ings.
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The following table summarises the types of deposits in the

Field
Table 10
TYPES OF DEPOSITS IN THE PILBARA GOLDFIELD
Deposit Ore Produced
[ ; Remarks
| Tenement Copper Cupreous
| Ore Ore
Long Tons | Long Tons

Copper Hills G.M.L. 3141L 464-71 | 13,255-15 | Widely disseminated chalcopyrite
mineralisation in porphyries with
local concentrations of oxidised ore
in shear zones. Some silver con-
tent, Some copper bearing quartz
veins,

Copper Hills P.A. 746 . 2-8 | Steeply dipping quartz vein in
sheared porphyry.

Copper Hills M.C. 103L 149-48 | Steeply dipping quartz vein in
sheared porphyry.

Copper Hills M.C. 4TL Steeply dipping quartz vein in
sheared porphyry and greenstone
remnant.

Copper Hills, 10 mies  M.C. 117L 97-73 | Steeply dipping quartz veins in

south of P.A. 750L sheared and fractured porphyry.
Some impregnation of wall rock.

Marble Bar, 5 miles | P.A. 2474 67-42 Steeply dipping quartz fissure vein
south of in fractured basic lavas.

Li(vmel P.A. 733L 114-61 | Steeply dipping quartz fissure veins

M.C. 112L in fractured hornblendic green-
| stone.

Yandicoogina, 70 MG o232 5-80 28-46 | Steeply dipping concordant quartz
miles north-east | P.A. 2614 veins in bedded metasediments.
of Some wall replacement. Contains

lead, zine, silver and gold.

North Shaw M.IL. 147 T 4-98 dipping quartz veins in

P.A. 2492 ve and carbonated schistose
P. 506 amphibolites. Principally worked
P.A. for gold.

North Pole M.C. 209 284-99 | Steeply dipping quartz vein (con-
cordant?} alongside Jasplhtlc meta-
sediments. Some wall impregna-
tion. Some silver and gold.

Woodstock G L. 1141 8-95 | Steeply dipping quartz fissure vein
in granitic gneiss.

Pilgangoora M.C. 439 10-64  Steeply dipping quartz fissure vein
in amphibolite.

Boodarrie Station, | P.A. 2508 1-20 | Steeply dipping quartz fissure veins

south-east corner in fractured granite.

Mt. McLarty Various ... Secondary mineralisation, generally

disseminated but locally conce
rate 1 in caleareous Nullagine (?)
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Table 11
COPPER AND CUPREOUS ORE PRODUCTION IN THE
PILBARA GOLDFIELD TO THE END OF 1960

Copper Ore and Concenirates

Year Ore Copper Content | Value
Long Tons ~ Long Tons £A
1907 7-77 1-90 | 190
1908-1910
1911 30-10 5-73 316
1912-1919 !
1920 e 9-00 4-75 ' 360
19211950 I |
1951 13-30 1-32 : 77
y 15-51 6-20 1,094
32-93 10-80 ] 2,424
0-53 0-30 134
22-71% 4-07 1,058
¢ 459-10 106 -84 21,012
1‘))8 ]()()O |

Total ... e 590-95 141-91 ‘ 26,665

Avera(re W elghted assay = 24-09,.
* Also contained 0-93 fine ozs. of gold and 51-20 fine ozs. of silver.

Cuprmu\ Ore and Commmm‘es

‘ N Average Assay |

Year | Ore - Units Copper . per cent. | Value
! ! ! Copper
Long Tons ! £A

1954 ... e 310-58 5,468 - 54 17-93 9,200-09
1955 ... e 85717 12,638-41 14-74  23,868-20
1956 ... e 1.853-12  23,196-67 12-52 42.971-75
1957 ... 1.859-93  23,245-98 12-49 + 41,814-25
1958 ... 3 1,713-98  20,516-15 11-97 37,891-95
1959 .. e 4,902-72 | 53,371-37 10-89  96,085-94
1960 ... | 2,573-86 33,134-61 12-87 71,762 60

Total ... | 14,071-36 171,571-76 1 12-19  323,594-78

TuE CoprperR Hinns CoppErR Mine, G.M.L. 314L

Introduction

Properties which have produced ore in this general locality
include M.Cs. 103L., 1171, M.L.96L, P.A.7461, and the principal
mine, Gr M.L. 314L which is known as the “Copper Hills Copper
Mine.” The first recorded production was in 1952 when 48-44
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tons of copper ore were reccvered from M.C.34L: (mow G.M.L.
314L) and from M.C. 35L (now M.C. 96L). Up to the end of 1960,
recorded production was 464-71 tons of copper ore and 13,505-42
tons of cupreous ore for fertilizer purposes. Since 1955, G.M.L.
3141: has been one of the two principal producers of cupreous
ore in the State.

Access to Copper Hills is by graded road for 40 miles via the
“Comet” CGold Mine and Corunna Downs Homestead. The
country in the vicinity is fairly hilly and rugged, and dissected
by many small watercourses. A description of the geology
of this area has been given by Noldart (1957). A report on a dia-
mond drilling programme carried out to investigate mineral-
isation at depth is given by Liord (1957). Approximate geo-
graphical coordinates are :—

Latitude, 21° 36" S.
Longitude 120° 00’ E.
Reference may be made to the following maps :—

1. Lands Department Lithograph 98/300.

2. Lands Department 10-Mile Topographic Series, Sheet

14—De Grey.

3. Geological Sketch Map of Western Australia, Geol.

Survey West. Australia, 1957.
Aerial photographs and photo-mosaics are available from the
Lands Department.

Geological Information

The rock in which the principal copper mineralisation occurs
in this area is a texturally massive, jointed (and sheared in places)
quartz porphyry which unconformably overlies metamorphosed
sediments and lavas of the Warrawoona succession. In places
these older rocks can be seen protruding upward through the
porphyry. The actual thickness of the porphyry is not known,
but it can not be less than 500 feet.

This belt of porphyry extends over 14 miles in a north-north-
easterly direction, and attains a maximum width of 2-3 miles.
The “Copper Hills Copper Mine” is located towards the northern
end of the porphyry belt, and Kelly’s Copper Mine (M.C. 117L)
ab the southern end, practically on the contact with the older
Warrawoona rocks. The porphyry belt is in contact along
most of its western side with a major intrusive granitic mass.

Shearing is strongly dsveloped in the direction N.50°-70°W,
in the northern (Copper Hills) section, whilst in the vicinity of
M.C. 117L at the southern end, the trend is N.30°-50°W.

Copper mineralisation is found in Warrawoona lavas and
schistose sedimentary remnants as well as in the porphyry,
which is the most favourable host rock. The mineralisation
ig controlled locally by the above-mentioned directions of shear-
ing.

Some quartz filled shears, oblique to the general pattern,
carry some copper mineralisation in places, but these do not
appear to be very significant. Mineralisation in the porphyry
was evidently initially widely disseminated, but secondary
enrichment in favourably located fracture zones has formed
ore bodies.

31



On G.M.L. 3141: leached porphyry showing impregnations
of copper carbonates has been traced over an irregular zone
extending for about 500 feet in a north-east direction, attaining
a maximum width at the southern end of about 160 feet. There
is very little gossanous material showing at the surface.

The main workings, which have attained a maximum depth
of about 140 feet, are located at the southern end, the ore having
been worked mainly from adits into the side of the hill, which
contains the main ore-body. There are also two shafts, and an
open cut where the ore has been stoped through to the surface.

The bulk of the material produced has been carbonate ore,
but chalcocite and chalcopyrite is now being worked at the
deepest levels. Mineralisation has been extremely irregular
and difficult to follow with organized mine development.

Two depressed diamond drill holes, one near the southern
end and the other near the northern end of the zone of surface
indications, were drilled in a south-westerly direction and
penetrated below the outcrop to about 390 and 510 feet vertical
depth. They showed no copper values over the assayed sections
greater than 0-95 per cent. copper (Lord, 1957). The core from
these boreholes consisted of sericitised quartz porphyry (with
occasional undigested remnants), carrying small blebs, veinlets
and specks of pyrite and chalcopyrite spasmodically distributed
throughout. Near the surface, weak copper carbonate mineral-
isation was encountered.

The ground above the richest concentrations of secondary
copper is generally bleached to an off-white by leaching. A
detailed study of the relationship of these bleached sections
to the heavily mineralised shears might enable predictions
to be made about the location of more ore shoots.

Carbonate ore from this mine has been carted as broken
to the “Comet’” Gold Mine treatment plant for grinding and
screening. As the reserves of carbonate ore are becoming de-
plenished, however, more sulphide ore is being mined and treated
at the “Comet.” A basic copper sulphate is produced and there
are indications that this product will be acceptable to the fer-
tilizer companies for mixing with carbonate ores obtained from
other sources.

Production

Table 12
COPPER ORE AND CONCENTRATES

Period of | | . [ \ Copper
Production | No. of Lease | Registered Name i Ore i Content |

) .
i fine ozs. of silver.
T Contains 269-46 fine ozs. of silver.
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CUPREOUS ORE AND CONCENTRATES

Period . o i ] ’
of No. of Lease | Registered Name
Production

. 314L
L. 3145

209,200-15

Assays

No detailed assays are available for the ore from G.M.L.
314L, but the average grade of ore produced, as indicated by the
above production figures, is about 12 per cent. The ore in the
higher levels consisted of mainly malachite, with azurite, while
below 100 feet chalcocite and chalcopyrite, with a little bornite,
become increasingly important. The results of assays of 24
samples taken from No. 1 Hole showed that the maximum copper
content detected was 0-95 per cent. over 5 feet, and from 16
samples from No. 2 Hole, 0-13 per cent. over 10 feet. (Lord, 1957.)
Most of the samples assayed for gold showed only a trace (less
than 0-20 dwts. per ton).

Reserves

No estimate of reserves has been made by the Geological
Survey on this deposit. In April, 1961, however, Mr. S. H. Stubbs
indicated to the Mines Department that the carbonate-ore
reserves were rapidly being exhausted, but that it was estimated
that there could be 10,000 tons of sulphide ore (from which basic
copper sulphate could be produced) still available from the
present workings.

Remarks

In view of the erratic distribution of the ore in this mine,
and since no particular confining structure has been defined, it is
not impossible that further blocks of ore could be found, per-
haps by drilling from underground. It seems well worth while
to prospect by drilling beneath any bleached sections in the
vicinity of the present workings.

P.A. 746, CorPER HILLS AREA

Introduction

This P.A. is located 1-5 miles west of G.M.L. 314L and is
reached by a track branching off the Copper Hills Road a short
distance west of M.C. 961.. The only production is for the year
1956, when 2-8 tons of cupreous ore are recorded as being pro-
duced from P.A. 746.

Geological Information

Copper mineralisation occurs in a guartz vein up to 2 feet
wide, occupying a shear in quartz porphyry. The vein strikes
N.60°W. and dips steeply at 65° to the south. At the surface
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it carries some green carbonate and silicate, and in places is
capped by a brownish-black, spongy, iron oxide gossan.
Excavations on the line of mineralisation consist of a trench
30 feet long, 9 feet deep and up to 4 feet wide. Copper stainings
in guartz extend for about 60 feet past each end of the workings,
beyond which the vein is obscured by surface soil and rubble.

Production
Table 13
§ : N\ o N g | Average |
Pe(r)md S :\o? ; TRegistered Name [ Cu}'(’)lreeoub \ Assay i (‘Unit? L Yalue
Production Lease | | Produced | per cent. | Opper
| i | | Copper | |
! 0 i
; | { Tong Tons | ! [£A
1956 /‘ P.A. 746 } Martin, W. M. 3 2-80 ! 13-17 | 36-84 | 70-0
Remarks

Although this deposit occurs in the same porphyry belt as
G.M.L. 314 and within two miles of it, it is a quartz vein type
of limited extent and, consequently, of minor importance.

M.C. 1031, Copper HiLLS AREA

Introduction

This deposit is located 2-3 miles slightly west of north from
the Copper Hills Copper Mine, G.M.L. 314L.. The host rock is
“Copper Hills Porphyry” of Warrawcona age, This deposit may
be reached by a track which branches northwards across Emu
Creek, about 1 mile north-west of the Copper Hills Mine.

Production from M.C. 103L: amounts to 149-48 tons, assaying
17-33 per cent. of cupreous ore during 1955 and 1956.

Reference may be made to the maps listed for the Copper
Hills Mine.

Geological Information

Mineralisation is in the form of a copper-bearing quartz
vein occupying a shear in sericitised quartz porphyry rock.
The shear strikes north-west and dips close to vertical. Mine
workings consist of a shaft with some open cutbting.

The ore consists of carbonates of copper, with sulphides
appearing at depth.

Production
Table 14
$ a ’ e @
Period | No. | ! Cupreous | Average |
of | of | Registered Name | Ore | assay Value
Production | Lease | | Produced | ber cent.
; | i Copper |
o - “’_‘“M—i"éu‘lwzzﬁ T {4M‘ 1 H
i . i Long Tons | | £A
1955 | M.C. 103L . Baker, 1. €. & M. €. e 10040 ‘ 18-95 | 3,756-93
1956 M.C. 103L | Baker, J. C. & M. C. 49-08 | 14-04 | 1,330-45
Total to the end of 1960 o TThwess | L sostoas

! | |
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Remarks

Surface indications of copper mineralisation along the con-
trolling shear are weak, the seam is narrow, and the indications
are that this deposit would not develop into an important pro-
ducer.

M.C. 47L, CorrPErR HILLS AREA

Introduction

This deposit is located about 2 miles south of the Copper
Hills Copper Mine, a few chains west of the track running from
Copper Hills to Kelly’s M.C. 117L.. The general introductory
remarks in the report on Copper Hills may be applied here.

Geological Information

A shear zone striking 300 degrees and dipping 80 degrees
west to vertical occurs in coarse-grained felspar porphyry, and
also partly in a small Warrawoona greenstone remnant. The
shear is occupied in places by a chalcopyrite and pyrite bearing
quartz vein which splits in places, forming parallel lenses which
include sections of country rock.

At places on the surface, gossan and copper staining extend
up to a width of about 20 feet. Surface copper mineralisation,
in the form of malachite and azurite, is weak and occurs inter-
mittently over a distance of about 20 chains.

At the time of the author’s visit, two shafts had been sunk,
about 470 feet apart. The north-western one was about 30 feet
deep, and the south-eastern one about 40 feet deep. Dump
material from these showed carbonates in quartz and wall rock,
the exposed quartz vein being up to 3 feet wide.

Two depressed diamond drill holes, located 5 chains apart,
intersected the mineralised shear at vertical depths of approxi-
mately 100 and 150 feet (Liord, 1957). Hole No. 1 (vertical depth
of intersection about 150 feet) intersected two 12 inch sections
of quartz veins, carrying chalcopyrite and pyrite with some
remaining porphyry, separated by 5 feet of porphyry containing
a trace of mineralisation. Hole No, 2 intersected two similar
narrow sections of mineralisation, separated by 15-5 feet of
porphyry. Small veinlets and blebs of pyrite and chalcopyrite
occur spasmodically throughout the core.

Lord (1957) stated ‘““The dip of the shear, according to the
drill intersections, has flattened as compared with the apparent
dip observed at the surface. There may be a steep southerly
plunge associated with the mineralisation.”

Production

No production has been recorded against this Claim, but
judging by the remaining dump material, it seems likely that
a few tons were removed.
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_Assays
Lord (1957) gives the following information :—

Table 15
Borehole Depth Percentage thUld/ion
N e ; | Width of | Copper’ ; LWEs. /1
Sample No. . i . | Sample | (Trace =~ under (11“3%%(:?
from | To | i 019, | or
| | 001%) | 0-20 dwts.)
Hole No. 1— t. . ; In. | ;
CH. 41 171 w2 12 i 3-33 : Trace
C.H. 42 £ w77 60 i Trace i n.d.*
CH. 43 178 12 ; 5-31 | Trace
CH. 44 182 | 48 ! Trace i n.d.
Hole No. 2— | i
C.H. 45 158% ! 24 068 n.d.
C.H. 46 182 | 42| Trace © o ond
CH. 47 1741 144 0-31 ! n.d.
C.H. 48 175 I 12 ; 105 ‘ Trace
i ! |
* nd, == not determined.
Remarks

Traces of copper mineralisation and gossan have heen ob-
served at the surface over about 20 chains on, and in the vicinity
of, M.C. 47L. Drilling showed that weak pyrite-chalcopyrite
mineralisation in thin quartz veins in a narrow sheared zone
persists to at least 150 feet vertical depth.

From the available information, this Prospect does not
warrant further investigation at the present time.

M.C. 1171, 10 MiLes SoutH oF Corper Hirns

Introduction

The general information given in the introduction to the
description of G.M.L. 314L: is also partly applicable to this
deposit.

M.C. 1171 is located on a continuation of the same porphyry
copper belt as the Copper Hills Mine, near the contact of the
porphyry with the older Warrawoona rocks. Access is by a
graded track for 10 miles south of Copper Hills, which track is
a continuation of the road from the “Comet” to Copper Hills.

Geological Information

Copper mineralisation occurs in faulted and jointed quartz
porphyry rock, and has been shown to extend on the surface
over b0 feet in a zone up to 50 feet wide trending 325 degrees.
This zone appears to be confined mainly between two almost
parallel faults which have been penetrated by copper-bearing
and iron-bearing siliceous solutions, the one on the north dipping
at about 70 degrees north-east, and the one on the south dipping
at about 85 degrees south-west. When viewed from the north-
western end, the hill in which the copper occurs appears to be
an anticline with the crest missing, but the texturally massive
nature of the porphyry seems to make this unlikely. It is most
probably a wedge-shaped faulted block.

Sympathetic cross-shearing and jointing between these two
ountside faults carries some of the leached copper material derived
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mainly from the edges of the zone. The fracture pattern is
complex, but the three main directions appear to be 295 degrees,
325 degrees and 360 degrees, dipping at 80 degrees south-west,
variably steep, and 78 degrees south-east respectively.

These shears and some joint planes carry carbonates and
oxides of copper. Some siliceous material from the deepest
workings carries pyrite. ;

The workings consist of two shafts, 37 and 33 feet deep, and
three cuts, to a maximum depth of 8 feet, into the sides of the
hill, and some smaller excavations at various points around
the hill.

The occurrence of copper mineralisation in the various
planes is sporadic and, to date, no really large development
has been encountered. There is some iron oxide at the surface
along the line of strike, but it is poorly developed and there
is very little spongy iron box-work.

Examination of the wall rocks of the two shafts indicates
that the grade of mineralisation falls off with depth, although
the bottom of the deepest one would still be some 40 feet above
the general level of the surrounding country, and thus, pre-
sumably, still in the oxidised zone.

About 540 feet north-west of Kelly’s present workings on
the eastern slope of a hill composed of jaspilite and quartz
porphyry, a shaft 55 feet deep has been sunk on a guartz filled
shear striking north and dipping at 60 degrees to the east. Weak
copper stainings can be traced on the surface for about 30 feet
north and south of the shaft, and blue and green carbonate was
seen in dump material from the shaft. There are other scattered
small excavations along this line, and about 200 feet north there
is a small open cut from which a few drums of ore have been
selected. These were still standing at the site at the time of
the inspection.

Production
Table 16

Period No. Cupreous >

of ' of | Registered Name ; re et (‘e?lt Value

Production | Lease 5 ; Produced ](y,‘opl{uru
B ¢ Long Tona f £A

1955 ream & Kelly o : 1913 1 1,401-65
1956 Stream & Kelly 20-20 ¢+ 1,73
1957 ;| Stream & Kelly 17-72 31

Total to the end of 1960 e BTer3 19-01 | 3.951-00

i

Remarks

Workings on this deposit are shallow to date, and although
the exposed mineralisation and structure is not strong, it can-
not be said to have been completely tested.

Tare MARBLE Bar Drrostt, P.A, 2474

Introduction

This ground was held early in the century as M.L. 185, and
it is recorded that 11 tons of copper ore were produced in 1911.
P.A. 2474 on the same deposit was taken out in 1955, and in that
year 56-42 tons of cupreous ore were produced and sold to fer-
tilizer manufacturers.
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The P.A. may be reached by proceeding 5 miles southwards
from Marble Bar along the Warrawoona Road, and thence one-
quarter mile westwards by graded track to the line of hills which
mark the contact between a belt of granitised Archaean rocks
and metamorphosed basic lavas of the Warrawoona Series.
Approximate geographical coordinates are :—

Latitude 21° 137 8.
Longitude 119° 46" H.
Reference may be made to the following maps :—

1. Lands Department Lithograph 109/300.

2. Lands Department 10-Mile Topographic Series, Sheet
14—De Grey.

3. Geological Sketch Map of Western Australia, Geol.
Survey West. Australia 1957.

Aerial photographs and photo-mosaics are also available
from the Lands Department.

Geological Information

The copper occurs in a quartz vein which crops out near the
ridge and, at places, down the eastern slope of the hill. The
vein averages about 1 foot in width and occupies a fracture in
schistose greenstone which is classified as belonging to the
Warrawoona System. The vein outcrop is poorly defined, and
there is very little iron gossan.

The vein has been worked by means of a shaft, which was
reputedly 60 feet deep but is now almost completely filled with
mullock, and by shallow excavations which show little in the
way of a well defined structure.

Dumped reject material shows stainings of blue and green
carbonates on broken schist and quartz. Some of the joints
and planes of schistosity in the wall rocks also carry some copper
stains.

Production
Table 17

No. of Copper Copper w

Period of | Tonse Registered Name Ore Content | VYalue

Production

| Tong Tons | Tong Tons | £A
1911 L MUL. 188 i 11-0 .

5  Marble Bar Copper Lode ... | 1-64 90
: Cupreous |
Ore i
. Long Tons I
1955 [ PLA. 2474 | W, Bullochand ¥. C. Johnston | 5642 5-41 \ 840-32
Total to the end of 1960 67-42 6-05 930-32
Assays

Simpson (1952, p. 155) states—

“A valuable surface deposit of copper was reported in
1909 to be located a few miles south of Marble Bar but,
up to the end of 1917, only 11 tons of copper ore, yielding
1-64 tons of metallic copper, has been recorded from
this district. A sample of ore from this deposit, ob-
tained on M.C. 185, contained malachite and assayed :—
Cu, 58-61 per cent. ; Au, 3 dwt. 6 gr. per ton ; Ag, 64 ozs.
2 dwt. 16 gr. per ton.”
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Remarks

Despite its initial good showing (as reported by early in-
vestigators), the little development has shown that this deposit
is not significant economically.

THE LIONEL DEPOSITS

Introduction

Copper was first produced from P.A. 733L near Lionel in
1954. The P.A. was later converted to M.C. 122L and, up to the
end of 1960, this ground had produced 115 tons of ore.

The deposit may be reached by travelling 51 miles south-
ward from Marble Bar along the Nullagine Road, and thence
4-5 miles south-easterly along the track to Liionel. The Mineral
Claim straddles the track, which passes between two small open-
cuts.

The country is rugged and hilly and dissected by many small
drainage channels.
Approximate geographical co-ordinates are :—
Latitude 21° 067 8.
Longitude 120° 37" E.

Reference may be made to the following maps :—
1. Lands Department Lithograph, 98/300.
2. Lands Department 10-Mile Topographic Series Sheet
14—De Grey.
3. Geological Sketch Map of Western Australia, Geol.
Survey West. Australia 1957.

Aerial photographs and photo-mosaics are available from
the Liands Department.

Geological Information

The copper mineralisation occurs in fine to medium-grained
hornblendic rocks of the Warrawoona System. The rock itself
is texturally massive in the vicinity of the deposit but is well
fractured and presents a blocky appearance in fresh outcrop.
Four open-cuts, each running at approximately 120 degress,
and arranged en echelon along the bearing of 75 degrees, appear
as if they may be on separate quartz veins. The veins are
covered by siliceous and limonitic box-work gossan, and stone
from the cuts carries green and blue carbonates of copper, with
some chrysocolla. Chalcopyrite was also seen in some stone
from the shafts near the eastern end of the claim. The veins
also carry a considerable guantity of calcite.

The workings collectively are approximately 1,000 feet long,
the deepest being the two at the eastern end, which are about
800 feet apart. The western-most of these two is 60 feet long
and is 36 feet deep at the eastern end. The vein exposed at the
ends of the cut is up to three feet wide, and dips to the north
at 45 degrees. Two shafts have been sunk in the eastern-most
workings to a depth of approximately 40 feet on the underlay
to the north. The primary chalcopyrite was encountered here.

Quartz outcrops, west and east of the workings, show, in
places, some copper staining, but the open-cuts appear to cover
the major part of the occurrence.
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Production
Table 18

Cupreous Copper "
Ore Content é{’ ade | yaje
Produced Units % Cu.

Period

o
Production

Long
B¢

80175
L M. BT . 316 2 i
CO1120 0 JL GO & G ML Baker 645-43 16-55 1,33
M.CL112L 0 J. ¢ & Gy M. Baker 406-82 17-91 5 1,09
Total to the end of 1960 . 2,170-08 18:93 4,404 52

* This parcel was sent Japan ; ore included 51-20 fine ounces of silver valued at £18-65,
and 093 fine ounces of gold valued at £14-00.

Remarks

In view of the occurrence of chalcopyrite at the depth of
approximately 40 feet, it is considered that the carbonate ore
is definitely limited, and the nature of the oxidised ore indicates
that the primary ore will be low grade.

TaE YANDICOOGINA DEPOSITS

Introduction

Copper has been known to occur in this locality since 1907,
but the only recorded production is over the years 1951-1960
and amounts to 34-26 tons of copper and cupreous ore.

The deposit may be reached by travelling for 38 miles south-
eastwards from Marble Bar by formed roads and graded tracks
via Mt. Edgar Homestead. Most of the approach from Marble
Bar is over sand-covered granite country, but the deposits are
located on the northern slopes of a low range of hills near the
intrusive contact of the granite pluton with Archaean meta-
sedimentary schists. Approximate geographical co-ordinates

are —
Latitude - 21° 157 8.
Longitude 120° 10" E.

Reference may be made to the following maps :—
1. Lands Department Lithograph 109/300.
2. Lands Department 10-Mile Topographic Series, Sheet
14—De Grey.
3. Geological Sketch Map of Western Australia, Geol.
Survey West. Australia 1957.
Aerial photographs and photo-mosaics are available from
the Liands Department.

Geological Information

The rocks which contain these copper occurrences consist
of metasedimentary sandstones, quartzites and argillaceous
rocks, schistose in places, and forming a peripheral border to
the granitic pluton. They have been granitised and partially
assimilated on the north-western side. They strike generally
north-east, dipping south-east, in the area under consideration,
and appear to conformably underlie Warrawoona basaltic lavas
which are in part submarine, and include tuffs and breccias.
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The few scattered workings in the area are on M.Cs. 625 and
626, within one mile of where massive granite crops out to the
north. These consist of a series of shallow open cuts (maxi-
mum depth 24 feet) and pot holes over a length of about 600 feet.
The largest of these exposes zones of mineralised sheeted thin
veins and impregnated country rock up to 3 feet in width con-
formable with the bedding, striking 65 degrees and dipping at
60 degrees to the south-south-east. KElsewhere, these appear to
expand into massive lenses of quartz which, in outcrop, measure
up to 12 feet across.

Between the workings, and further north-east and south-
west, irregularly developed brownish boxwork iron gossan with
copper stainings, shows the line of the mineralisation.

It appears that some country rock replacement has occurred,
and the walls are ill-defined.

The principal copper mineral identified was malachite, with
a little chrysocolla and cuprite. Some lead is present (anglesite
and cerussite). Also zinc is reported to be present in the form
of hemimorphite (Montgomery, 1907, p. 86). Calcite and barytes
are present in the gangue.

Overall, this line of mineralisation can be traced discon-
tinuously, either by copper stainings or gossanous material in
guartz, over a distance of two miles, but the ‘“‘showings’ are not
strong on the surface, and the workings are very limited.

Barren quartz veins, generally running with the country,
are gquite common in the area.

Production
Table 19

Period of No. of . . Copper Copper -
Production | Lease Registered Name Ore Content Value

] Long Tons | Long Tons £
1951 M.CLo232 Roger, D. €. 5-80 0-92 TT

Period | No. o Average _

of | of | Registered Name (‘U"f?“lll\ A“ ¥ ‘l,mti . Value
Production ! Lease Ore per cent. Copper

Copper

i Long Tons £
1960 PAL 2614 : Henderson, J. M. 2846 13-84 393-95 74

Assays and Mineralogy
Simpson (1952) gives the following information on ore and
specimens from this locality, collected on a visit by Mont-
gomery (1907) :—
. the metallic minerals were intimately
mixed, and comprised malachite and a little chrysocolla,
anglegite with some cerussite, and lastly hemimorphite.
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Five samples from the St. Patrick M.L. 137 and an adjacent
prospecting area were found to contain :

1 2 3 4 5
Zinc, per cent. ... 16-33 8-37 6-93 5-52 4-45
Lead, per cent. .. 0-39 5-55 1-66 2-79 3-85
Copper, per cent. ... 14-61 6-40 17-20 5-33 6-68

Silver, oz. per ton 23-17 12-07 20-93 4-69 2-34

Gold, dwt. per ton 0-70 0-70 0-54 0-70 0-70
All the zinc in these samples appeared to be present as
hemimorphite . . . . . ”

.. the copper exists as malachite with a little
cuprite and chrysocolla. The principal gangue minerals
are quartz, limonite, calcite, and barytes in varying pro-
portions. A sample taken from 7 tons of ore assayed :—
Cu, 18-23 per cent. ; Pb, 0-76 per cent. ; Ag., 22 oz. 12 dwt.
6 gr. per ton; Au, 1 dwt. 6 gr. per ton. A sample from
Doherty’s M.L. contained quartz, calcite, malachite.
cuprite, cerussite, smithsonite and limonite. It assayed:—
Cu, 12-81 per cent.; Pb, 2-57 per cent.; Ag, 21 oz. 2 dwt.
12 gr. per ton ; Au, 13 gr. per ton.”

Remarks

It seems that this line of mineralisation has been inade-
quately prospected. Although the surface indications are not
strong, they nevertheless extend over a considerable distance,
and it is likely that, in host rocks such as these, significant
secondary enrichment could have taken place beyond the depth
(24 feet) of the deepest workings.

Tae NOrRTH SHAW DEPOSITS
Introduction

The North Shaw centre has been primarily a gold producer.
The first recorded copper production was in 1907 when 7-77 tons
were taken from the Roy Hill Copper Mine. Over the years
1955 to 1959, 4-98 tons of cupreous ore were produced from three

As.

General references to the geology of North Shaw may be
found in Maitland (1908, p. 246) and Finucane (1938).

The North Shaw mining centre is located about 40 miles
south-west from Marble Bar, on the eastern side of the Shaw
River between Callina and Coolyia Creeks. The author reached
the area by travelling northwards from Spear Hill via the aban-
doned Pilga Station Homestead, across some 9 miles of sand-
covered granite country and 4 miles of Archaean rocks which
includes a granitised border.

Approximate geographical co-ordinates are :—

Latitude 21" 157 8.
Longitude 119° 15’ E.
Reference may be made to the following maps i—
1. Lands Department Lithograph 109/300.

2. Lands Department 10-Mile Topographic Series, Sheet
14—De Grey.

3. Geological Sketch Map of Western Australia, Geol.
Survey West. Australia 1957.

Aerial photographs and photo-mosaics are also available
from the Lands Department.
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Geological Information

The area which contains this centre consists mainly of
massive amphibolitic greenstones. In rare instances, the green-
stone is schistose and has been subject to carbonatisation.

There are various places where quartz reefs crop out, trending
generally about 25 degrees and 285 degrees. The width of the
veins ranges from 6 inches up to 2 feet. These are, in the main,
poorly mineralised quartz-gold-copper veins in which the main
process has been filling-in with little replacement of country
rock. Secondary enrichment at favoured places along the veins
has caused localised ore concentrations.

Production
Table 20
COPPER ORE
Period | No. | Copper . |
of | of | Registered Name | Ore | bopper o wylue
Production Lease | Produced | Content
] ! | |
| i | Long Tons  Long Tons | £A
1907 M.L. 147 ‘ Roy Hills Copper Mine : 777 1-90 190-00
|
CUPREOUS ORE
Period ‘ No. | Cupreous AW’““%“ Tnits
of | of | Registered Name | Ore * " (‘(" ) )ér Value
Production | Lease Produced | Per cent. -OPP
; i i Copper
i
5 | | Long Tons
| Doughty, R. G, 1-24 14-20
| Doughty, J. J. . 17-40
: Doughty, R. G. .. 15-80
Total to end of 1960 O 4-98 79-14 154-36

Remarks

These are mesothermal quartz-gold-copper veins of low
primary grade. Secondary copper enrichment is limited and
spasmodic.

Tae NorTH Povre DrposiT, M.C. 209

Introduction

Cupreous ore was produced from this mineral claim during
the vears 1955-56 amounting to 285 tons of 23 per cent. copper.
There were a few tons of fair grade ore at grass at the time of
the author’s visit in September, 1961, but the deposit was not
being worked at that time.

General and particular references to copper occurrences at
North Pole may be found in the following :—Maitland (1908,
p. 38), Blatchford (1912, p. 28) and Finucane (1936).

The deposit may be reached by turning westwards off the
Marble Bar-Copper Hills road, about 1 mile south of the Comet
Gold Mine, and thence travelling north-westwards for about
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30 miles by a graded track which, in places, passes through some
very rugged country. The mineral claim is located approxi-
mately one-half mile south of the North Pole Well. The total
distance from Marble Bar by this route is about 40 miles. Ap-
proximate geographical co-ordinates are —
Latitude 21° 57 8.
Longitude 115° 207 E.
Reference may be made to the following maps :—
1. Lands Department Lithograph 109/300.
2. Lands Department 10-Mile Topographic Series, Sheet
14—De Grey.
3. Geological Sketch Map of Western Australia, Geol.
Survey West. Australia 1957.
Aerial Photos and photo-mosaics are available from the
Lands Department.

Geological Information

The deposit occurs within one mile of the northern periphery
of a granitic mass, measuring about 11 miles by 6 miles, which
is intrusive into Warrawoona lavas, and also an inter-bedded
sequence of jaspilites and argillites. These latter conformably
overlie the lavas and are the host rocks for the copper mineralisa-
tion on M.C. 209.

A shaft has been sunk in a gully near the point of an angle
formed by two jaspilite bodies, one of which trends 200 degrees
and the other 320 degrees away from the shaft. This may be an
anticlinal nose plunging eastwards, the continuity of which, at
the apex, is broken by an eastward trending water-course.
Copper-bearing quartz intrusives have penetrated along the
lines of the jaspilites. Copper carbonates, in places 4 feet wide,
can be seen in the quartz vein bearing 320 degrees, for a distance
of about 1,000 feet from the shaft. Similar mineralisation
bearing 200 degrees can be seen for a distance of about 200 feet
up the ridge. There is a small open cut in the side of the hill
about 30 feet west of the shaft, showing some disseminated
copper mineralisation in thin guartz veins.

The shaft, at the time of the author’s visit in August, 1961,
wag filled with water to within about 40 feet of the collar. Just
above this level there are two drives on an easterly dipping
copper-bearing vein, the general strike of which appears to be
about 340 degrees. The quartz vein-—about 5 feet thick—and
the sedimentary wall rocks carry secondary copper mineralisa-
tion.

Drives have been cut for about 30 feet northwards and 24 feet
southwards from the shaft, and these have been stoped up to
a height of about 18 feet. Rises extend up for about 20 feet and
18 feet. The outline of the excavation is very irregular.

Copper mineralisation in the shaft and drives occurs in
bunches and small seams and consists principally of malachite,
with cuprite, some chalcocite and chalcopyrite at the deepest
levels.
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Production
Table 21

Period i No. |
i ! of Registered Name

o Cupreous
Production Lease

Ore

({)II:HM Value
per cent. o

Long Tons | £4A
1955-1056 | M.C. 209 | Breen’s Copper 234-99 23-44 | B.466-20 1 6,268-08
i | Syndicate |

Remarks

It seems that this deposit has not been adequately tested.
The occurrences of copper in the veins striking 320 degrees and
200 degrees from the shaft should be checked at depth in various
places, particularly where the iron gossan is well developed,
by costeans, or better, by pits.

Generally, the area holds promise of further copper deposits
since it is in close proximity to a small granitic batholith, and
the sedimentary strata make suitable host rocks.

Tue Mt. Fravcisco DeposiT, P.A. 2529

Introduction

A small quantity of cupreous ore was raised from P.A. 2529,
approximately 40 chains south of Mt. Francisco, during 1857.
Mt. Francisco is located 17 miles south-south-west of the
old tin mining centre of Wodgina in the Pilbara Goldfield. The
distance to Port Hedland via Wodgina is 89 miles. Approximate
geographical co-ordinates are :(—
Latitude 21° 227 S.
Longitude 118° 34" E.

Reference may be made to the following maps :—
1. Liands Department Lithograph 110/300.
2. Lands Department 10-Mile Topographic Series, Sheet
14—De Grey.
3. Geological Sketch Map of Western Australia, Geol.
Survey West. Australia 1957.
Aerial photographs and photo-mosaics are available from
the Lands Devartment.

Geological Information

No holdings were being worked in this Area at the time of
the author’s visit in 1961, and the prospecting area could not
be located. The following information therefore concerns only
the general geology of the area in which the occurrence lies.

Mt. Francisco is the highest prominence in an isolated range
of hills composed of folded and metamorphosed Warrawoona.
pillow lavas and sediments. These rocks occur as a remnant
in a granitic complex intruded by pegmatite and quartz veins
carrying, in places, economic concentrations of tin, beryl and
tantalite-columbite.

The greenstone rocks themselves have been intruded by
granitic, pegmatitic and quartz dykes and veins, and at various
times leases have been held for beryl, emerald, copper and lead.
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The nearest locality to which the author could find official
reference to copper mineralisation is West Wodgina, 10 miles
north of Mt. Francisco. Simpson (1952, p. 416) writes—‘ ‘A small
quartz-galena lode in granite on Lewis and Houston’s P.A. 616
at West Wodgina, carries strings and bunches of chalcocite,
malachite and brilliant green chrysocolla. The chalcocite is
mostly in dull, black, minutely granular masses transversed
by veinlets of malachite.”

It is a fair possibility that the occurrence on P.A. 2529 carried
a similar mineral association.

Production
Table 22
Period No. ; | Cupreous | Copper 1 A\*({zx‘mge ‘
o of i Registered Name Ore | Content | A‘bba-‘ | Value
Production Lease | Produced | Units | ber cent. |
i I Copper |
| | i
‘ TLong Tons ‘ ! £A
1957 P.A. 2529 | Coffin, P, 4-17 17-67 4-23 8-20
,,,,,, (I ! i
Remarks

This holding has not been worked since 1957, when 4-17 tons
were taken out. The environment does not impress the author
as being particularly favourable for economic concentrations
of copper mineralisation.

THE WooDSTOCK StAaTION DEPOSIT, G.M.L. 1141
Introduction

Copper production from this area is from one lease only,
G.M.L. 1141, from which 9 tons of cupreous ore were produced
in 1958. The occurrence of copper in this general locality has
been known since 1907 when Montgomery (1907, p. 62) reported
seeing some copper ore, mostly green carbonate of copper,
©obtained from the hills about 4 miles from Woodstock Station
Homestead.

G.M.L. 1141 is located 4-25 miles almost due east of Wood-
stock Homestead, which is 104 miles by road south of Port Hed-
Jand, on the northern bank of Coorong Creek and 3 miles west
of Dead Bullock Well. The country rock is granite and-granite-
gneiss and the holding is 3 miles south-west of the granite con-
tact with metamorphosed sediments and volcanic rocks of the
Warrawoona Series. Approximate geographical co-ordinates

are —
Latitude 21° 35" 8.
Longitude 118° 58" E.
Reference may be made to the following maps (—
1. Lands Department Lithograph 109/300.

2. Lands Department 10-Mile Topographic Series, Sheet
14—De Grey.

3. Geological Sketch Map of Western Australia, Geol.
Survey West. Australia 1957.

Aerial photographs and photo-mosaics are also available
from the Lands Department.
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Geological Information

The copper occurs in guartz intrusive into a remnant basic
lens hin the granite-gneiss, which at this place strikes almost
north.

A pit, some 10 feet deep, and several scattered shallow pot-
holes, extend over a distance of about 2 chains along the strike,
and expose weak copper carbonate mineralisation up to a maxi-
mum width, in places, of 3 feet. Occasional mineralisation
has taken place along a joint system striking north-north-west
and has extended the mineralisation in some places into the
country rock.

Production
Table 23
| J |
Period | No. Lo N e
of | of | Registered Name ; Cupreous Units | yylue
Production | Lease ! Ore i Copper |
; | ! i i
| | |
| N Long Tons | ! £A
1958 CGAMLL. 1141 ! Todd, J., and Stein, | 3-95 | 8:12 | 7267 ; 105-40
| L 1 !
1 ‘ 5 |
Remarks

This occurrence appears to be of little significance as a.
potential copper producer.

Tue Pmeancoora DrposiT, M.C. 439

Introduction

A small guantity of cupreous ore was raised from this locality
in 1956. The deposit consists of a copper-bearing quartz vein
in metamorphosed basic lavas of the Warrawoona Series.

The area is reached by proceeding southwards from Port
Hedland along the Woodstock road for 56 miles, and thence
10 miles easterly by graded tracks across sand-covered granitic
terrain to the western slopes of the greenstone hills. Approxi-
mate geographical co-ordinates are .—

Latitude 21° 107 S.
Longitude 118° 15" E.
Reference may be made to the following maps :(—
1. Lands Department Lithograph 109/300.

2. Lands Department 10-Mile Topographic Series, Sheet
14—De Grey.

3. Geological Sketch Map of Western Australia, Geol.
Survey West. Australia 1957.

Aerial photographs and photo-mosaics are also available
from the Liands Department.

Geological Information

The copper occurs, along with some gold, in quartz veins,
which occupy fractures and shears in a belt of metamorphosed
volcanic rocks which are about 4 miles in width, lying between
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the two major granitic masses of Tabba Tabba and Lalla Rookh.
This belt of rocks wedges out into ortho-gneiss and granite
about 8 miles to the north.

The guartz veins vary in length and width, and carry a
variable amount of copper mineralisation in outcrop, generally
low grade, congisting mainly of carbonate stainings with mala-
chite the principal mineral.

On M.C. 439, which was worked in 1956, a shallow open cut
about 23 feet long and up to 8 feet deep has exposed a quartz
vein which attains a maximum width of 3 feet and strikes almost
north. The dip is close to vertical.

The vein crops out over about 4 chains on the surface and

carries, in places, traces of limonite gossan. Copper mineralisa-
tion is generally weak.

Production
Table 24
i - H . |
Period Xo. L | Average |
of | of | Registered Name = Cupreous Assay Units Value
Production Lease Ore per cent. Copper
| | Copper
Long Tons ‘ £A
1956 | OM.C. 439 Native Welfare De- | 10-64 750 79-83 97-75
! partment |
Remarks

Copper mineralisation on M.C. 439, as seen in the outcrop
and in the shallow workings, is weak and disseminated. This
deposit seems to be of little economic significance at the present
time.

THE BOODARRIE STATION Drpostt, P.A. 2508

Introduction

In 1956, 1-2 tons of cupreous ore were raised from P.A. 2508
on Boodarrie Station in the Port Hedland area. The area is
29 miles by road south of Port Hedland along the Abydos road,
and the prospecting area is located 12 chains east of the road,
one mile north of the southern boundary of Boodarrie Station.
Approximate geographical co-ordinates are :—

Latitude 20° 38 8.
Longitude 118° 427 E.
Reference may be made to the following maps :—

1. Lands Department Lithograph 110/300.

2. Liands Department 10-Mile Topographic Series, Sheet
14—De Grey.

3. Geological Sketch Map of Western Australia, Geol.
Survey West. Australia 1957,

Aerial photographs and photo-mosaics are available from
the Lands Department.

Geological Information

Copper mineralisation occurs in quartz veins in fractured
granite and granite gneiss over a maximum width of about
16 feet, extending on a bearing of 346 degrees for a distance of
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about 150 feet. The workings consist of a line of irregular shal-
low pits (maximum depth 12 feet) following generally the strike
of the gquartz veins, but there are also cuttings at about 90
degrees to this where mineralisation has followed cross-fractures.

Mineralisation, which is weak and disseminated, is in the
form of malachite, with a little azurite.

Production
Table 25
‘ 1 B
Period | No. ; Lo e | S
of | of | Registered Name | Cupreous | Units — yalye
Production Lease | Ore | per £ Copper
| Copper
Long Tons £A
1956 o PLAL 2508 | Drew and Party 1-20 5-90 7-08 10-13
Remarks

Copper mineralisation is weak and disseminated and the
exposures offer little prospect of this holding becoming a sig-
nificant producer of copper ore.

O71HER LOCALITIES IN THE PILBARA GOLDFIELD WHICH HAVE PRODUCED
CoPPER

The following deposits were not visited by the author and
there is practically no reference to them in the published litera-
ture. Production from each of them amounts to only a few
tons, and they appear of little significance.

McPhee’s Creek, M.L. 14L (Nullagine District)

The following statement is from Riches (1912)—

“A smail parcel of copper was sent from Doherty and
Spinney’s lease at McPhee’s Creek to Mount Kembla for
treatment, and I understand that after paying £29 for
gartage shlpplng charges, etc., the net proceeds amounted

The Government Statistician’s records show that, in the year
1911, 5 tons of copper ore w1th a copper content of 2- 22 tons were
sold from the “Tambina,”” M.L. 14L.

Middle Creek, P.A. 687L (Nullagine District)

In 1951, 7-50 tons of copper ore, with a copper content of
0-4 tons, were sold from this prospecting area.
Marble Bar, P.A. 263

This holding was located approximately 1-5 miles south-east
of Marble Bar. It was held in the names of Cox and McDonald
and, in 1911, 4-75 tons of ore with a copper content of 0-48 tons
was raised.

This deposit has not been worked since then.

Braeside

Finucane (1938) has described some cupriferous quartz veins
occurring in basic lavas at Braeside about 80 miles east of Marble
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Bar (Lat. 21° 10° S., Long. 121° 0° K.). The lavas, which are tenta-
tively assigned to the Nullagine System, are overlain by a con-
siderable thickness of various sediments. The veins also contain
silver, lead, and vanadium in small quantities. Finucane took
copper samples from three of the four localities as follows :

1. Late M.L. 37, Ragged Hills Group. Cuprite and carbon-
ates occur over a length of 60 feet. Two pits, 50 feet
apart, were sampled and returned assays of 7-37 per cent.
copper over 36 inches and 22-52 per cent. over 60 inches.
These samples also gave 0-72 and 0-19 ozs. of silver per
ton respectively.

2. Two miles south-west of Camel Hump a vein 170 feet
long and averaging 48 inches in width strikes 318 degrees,
and dips north-east at 70 degrees. Two samples collected
over widths of 60 inches and 42 inches yielded 5-44 per
cent. and 0-31 per cent. of copper, and 0-07 and 0-19 ozs.
i)f (siilver per ton respectively. Neither contained any
ead.

3. Two miles south of Barramine Station where a formation
consisting of small veins of quartz in amygdaloidal lava,
averages 12 to 18 inches in width, strikes 333 degrees
and dips north-east at 50 degrees. Malachite occurs in
the formation, and to a lesser extent in the enclosing
lava. No samples were taken.

4, Two and a half miles south of Barramine Station. A
formation striking 155 degrees, contains malachite and
cuprite. A sample was taken over 60 inches, it gave
%1-?‘13 per cent. copper, 0-07 ozs. of silver per ton, and no
ead.

TuE MT. McLARTY AND TURRAMUNDA DEPOSITS

Introduction

Copper deposits have been known in the Mt. McLarty area
for at least 40 years but until recently they have been considered
uneconomic. In 1958 and 1960 a total of 69-47 tons of cupreous
ore averaging 22-2 per cent. Cu. was produced.

The deposits include M.C. 374L, known as the Blowhole
prospect, about 3 miles east of Mt. McLarty, and others in the
vicinity of Turramunda Rock Hole, about 15 miles further south.
Two of these deposits were being worked in 1961. Approximate
geographical co-ordinates for Mt. McLarty are :(—

Latitude 22° 237 8.

Longitude 120° 50" E.

Reference may be made to the following maps —
1. Lands Department 10-Mile Topographic Series, Sheet
14—De Grey.

2. West. Australia Geol. Survey 4-Mile Geological Series.
Balfour Downs Sheet (in press).

Geological Information

The deposits occur in dolomite which is overlain by a con-
formable sequence of gently folded conglomerate, sandstone,
mudstone, ‘“‘chert breccia,” tuff, and interbedded volcanics and
associated agglomerates. These are classified as belonging to
the Nullagine System, and they unconformably overlie a similar
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succession which has suffered a somewhat higher degree of meta-
morphism. The host dolomite does not appear to exceed about
100 feet in thickness.

M.C. 374L: is located about 3 miles east of Mt. McLarty.
Copper mineralisation in the form of carbonates, oxides, and
silicate is found in patchy seams and bunches, controlled by
joints and minor shears. Ore has been recovered from shallow
pits scattered over about 25 acres, and concentrated by hand
picking.

There is a sink hole on this lease, stated to be over 150 feet
deep and to contain a patch of copper mineralisation at about
90 feet.

Possible lateral extension of the mineralisation is masked
by the overlying ‘“‘chert breccia.”

Three other deposits are known on a south-east line between
0-5 mile south of Kooraplain Well and 4 miles south-east of
Turramunda Rock Hole. The occurrences are similar to that
described above, but so far as the few shallow excavations show,
are even less extensive.

Production
Table 26
CUPREOUS ORE AND CONCENTRATES
I | - | Average
Period ! No. Averag
of ! of Registered Name Ore A Y Value
Production | Lease | per cent.
Copper
| | | Long Tons | £A
1958 | M.C. 363L | Kalgoorlie Goldfields Petrol- 2348 21-67 | 1,176-00
i eum N.L.
1960 i P.A. 8031 E Napier, G. A. 11-92 2177 59925
1960 S PAL 794L 0 Clark, J. 3407 22-76 1,848-70
; (later
[M.C.874L) |

Totals o 6947 | 22:20 | 3,623-95

Remarks

Other copper deposits are known to occur in this general
area, for example, east of Mt. McLarty near the derelict vermin
fence, north and south of Enacheddong Creek. The source of
the copper mineralisation is not known at present ; it may be
associated with hidden intrusives, or derived from the overlying
volcanic rocks. Its association with dolomite is interesting
but to date none of the known deposits appear to have much
potential.

FUTURE EXPLORATION IN THE PILBARA GOLDFIELD

Principal host rocks for copper-ore bodies which have yielded
production in the Pilbara Field are metamorphosed sedimentary
and igneous rocks of the Warrawoona System. The metasedi-
ments include jaspilites, quartz schists and micaceous sericitic
and calcareous schists displaying wvarious degrees of meta-
morphism, but practically all dipping at steeper angles than
45 degrees and more usually close to vertical. The igneous
rocks include pillow lavas, serpentinous rocks and quartz and
quartz felspar porphyries, actinolite chlorite schists, and car-
bonated schists.
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Some copper mineralisation occurs in soft shales and sand-
stones of the Mosquito Creek System in the Middle Creek area
south of Blue Spec. These are also steeply dipping but uncon-
formably overlie the Warrawoona rocks.

In the vicinity of Mt. McLarty and Saddleback Hill, dis-
seminated secondary mineralisation with local concentration
in fractured zones occurs in almost horizontal, calcareous,
Nullagine rocks. The source of this copper may have been ad-
jacent Nullagine basic lavas.

Apart from the worked deposits there are numerous other
localities in the Pilbara Field at which Copper minerals have
been recorded (Simpson, 1952). None of these, however, has been
considered to be sufficiently promising at the surface to en-
courage prospecting.

Excepting Copper Hills G.M.L. 314L, which was drilled to a
vertical depth of approximately 510 feet below the outcrop.
and “South Copper Hills”” M.C. 47L, which was drilled to a vertical
depth of 350 feet, no deposit has been worked or prospected below
a depth of 70 feet. Most of the deposits have been worked by
prospectors who have been forced, by excessive distances from
treatment plants, to discard ore averaging less than about 15
per cent. copper.

Consequently, the majority of deposits have been gouged
at the surface for rich carbonate ores, and were abandoned when
these were depleted, or at least depleted as far as indicated by
the work done.

Because of the intensive exploration of the Pilbara Field
by prospectors and geologists since the beginning of the century,
it seems pretty safe to assume that no large concentration of
copper ore exists anywhere on the surface in this area.

Future exploration, therefore, would necessarily seem to
depend upon detailed study by mapping and sampling of possible
extensions of known deposits and prospecting below the surface
by drilling. Programmes involving physiographic, structural
and geo-chemical techniques, involving the expenditure of con-
siderable amounts of time and money, are required.

The author suggests that the following areas might be
worthy of more detailed investigation in the above sense—
Copper Hills, particularly at or near the junction of the “Copper
Hills Porphyry’’ with the older underlying rocks; North Pole
within 2 or 3 miles of the perimeter of the intrusive granitic
batholith ; and Yandicoogina, north-eastwards in a zone about
2 miles wide extending into the Warrawoona rocks from the
edge of the intrusive granite.

THE WEST PILBARA GOLDFIELD DEPOSITS
SUMMARY

The principal copper producer in the West Pilbara Goldfield
has been the Whim Creek (or Whim Well) Mine which, since
1899, has yielded almost 86,000 tons of copper and cupreous ore
worth over £714,000. Mineralisation here occurs in flatly dipping
fractured and sheared felsite and metasediment in a lode type
of formation which, in places, has been worked up to 30 feet
width, but overall averages about 18 feet. There is some doubt
as to the age of the host rocks but it seems fairly certain that
they are pre-Nullagine and probably should be included in the
upper part of the Mosquito Creek System.
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At Mons Cupri about 3 miles south of Whim Creek, mineral-
isation occurs in highly fractured tuffaceous and metasedi-
mentary rock of the same age. There is no defined lode or zones
of ore, and the enrichment appears to be due to secondary con-
centration of a low primary copper content in disseminated
pyrite and arsenopyrite.

Concordant quartz veins in steeply dipping metasediments
of the Mosquito Creek System have been mined at Egina, Croy-
don, Yannery, and Whundo. At the two latter places there
are a number of thin parallel veins in a zone up to 200 feet wide.
The grade of metamorphism of these sediments, principally
%rgﬂll(aceous types, is generally a little higher than at Whim

reek.

In the extreme south-eastern part of the FPield, at Won-
munna, a few tons of ore have been raised from localised con-
centrations of oxidised ore in drag folded sediments which may
be of the same age as the Whim Creek deposits.

In the vicinity of Roebourne four groups of copper deposits
have been worked in the past. Mineralisation occurs in frac-
tured and sheared dolerite and gabbroidal rocks of Warrawoona
age. Some of the steeply dipping quartz veins carry significant
gold and silver (especially in the Carlow Castle and Fortune
Groups), and some cobalt and nickel.

Practically all of the ore produced from these places hasg
been from the oxidised zone, principally in the form of mala-
chite, with azurite, cuprite, chrysocolla, chalcocite and bornite
in sub-ordinate amounts.

The following table summarises the types of deposits in the
Field.

Table 27
TYPES OF DEPOSITS IN THE WEST PILBARA GOLDFIELD

Ore Produced

Loeality Tenement Remarks
Copper Cupreous |
Ore Ore i
Long Tons | Long Tons
Whim  Creek  {or Loc. 71 ... 10,684-23  TLode formation, averaging about
Whim Well) 18 ft. width and dipping at about
25 degrees in slates and felsite ;
apparently concordant. Pyrite
and chalcopyrite at depth. Con-
tains some gold, silver, and cobalt.
Mons Cupri .. Yarious . 2,321-00 Disseminated  mineralisation in
tuffaceous and meta-
v rock. Pyrite and
with small copper
content at depth.
Egina H542-00 Steeply dipping concordant quartz
. vein in metasediment.

Croydon .. ... Various . 60400 Steeply dipping concordant quartz
veins in metasediment. Contains
significant amount of zinc near
water table.

Roebourne ... .. Various ... 2,482-71 25-53  Steeply dipping quartz fissure veinsg
in sheared fractured doleritic and
gabbroidal rocks. Some gold,
silver, nickel and cobalt.

Yanuvery and Whundo| Various . 1.886-42 0 2532-74 | Steeply dipping parallel concordant
quartz veins over zone up to 200 ft.
wide in metasediments. Some
gold and silver.

Wonmunna . M.Ls. 243, i3-32 5-87 | Disseminated mineralisation in drag

245 i folded metasediments. Bedded (7).
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Table 28
COPPER AND CUPREOUS ORE PRODUCTION IN THE
WEST PILBARA GOLDFIELD TO THE END OF 1960

(opper Ore and Concentrates

Year ‘I Ore f Copper Content | Value
Long ons | Long Tons £A
Previous to 1899 1016-00 : 1,085-57 | 55,270
1899 e 2,555-00 441-75 | 20,478
1900 . 1,605-00 22457 | 12,139
1901 1,162-00 223-90 15,891
1902-1906 .. . !
1907 I, 3,365-00 | 72647 63,548
908 . 1,486-00 | 306-28 17,691
1909 . ] 7135-50 1L,041-52 | 62,447
910 L 8,479-80 | 1,080-61 | 64,861
g L 9,082-02 | 1,203-17 | 69,140
1912 . L 12,284-02 1,483-21 | 104,289
913 . 12,6217 ; 1,170-02 76,878
94 L 7,764-18 638-59 | 40,607
95 31475 | 55-30 | 3.546
w6 . 048-87 166-69 16,116
1917 783-61 128-34 | 13,406
918 . 1,844-19 289-40 28,961
1919 . . o 1,030-78 | 185-66 | 15,807
1920 . . 1,700-50 313-72 32,059
1921 ! 1,055-00 | 273-48 | 18,955
22 164-00 36-50 2,481
1923 . o | 22100 50-00 | 3,500
1924 A 79-00 16-50 | 1,012
1925-1027 e |
1928 . 4500 6-25 400
1929-1952 | ‘
9; 13-82 | 3-41 674
38175 | 48-87 8,967
oz L 6-75 122 210
1959-1960 ] ] |

Total ... 83,147-27 11,201-00 ; 758,333

Average Weighted Assay=11-29%,
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Cupreous Ore and Concentrates

- y Average Assay -
Year Ore per cent. Copper Value
Long Tons £A

1949 133-98 8-88 1,843-75
1950 . 821-40 753 6,160-12
1951 898-21 10-31 10,470-91
1952 -90 8-23 7,570-81
1953 -22 9-42 6,850-58
1954 6-31 17,228-34
1955 6-35 23,981-37
1956 5-07 18,417-89
1957 4-77 5,379-55
1958 11-93 4,984-70
1959 10-82 5,141-10
1960 11-80 63-85

Total ... o 13387413 6-89 108,092-97

Tae WHIM CREEK AND MoxNs CuPrl DEPOSITS

Introduction

A Western Australian syndicate worked the Whim Well
mine in 1889 and 1890, but there is no official record of the copper
produced. Messrs, J. and W. Bateman exported 724 tons of ore
containing 30 per cent. copper during the years 1891 and 1893
but the low market price of copper at that time and the high
working costs in a remote area forced them to discontinue pro-
duction. ®

In 1896 Prell and Co. of Melbourne took over the Mine and
commenced mining operations in 1898. By the end of 1901 the
property had produced 9,097 tons of ore worth £84,987.

The property was not worked during 1901 to 1906 but in that
year Whim Well Copper Mines Ltd., took over the property and
production commenced in 1907 and was steadily increased until
in 1913 a peak of 12,000 tons was reached.

Production slumped during the war years but continued
until 1919 when Pilbara Copper Field Litd. took over the property.
In 1921, the Assistant State Mining Engineer, T. Blatchford,
reported favourably on a proposed scheme to pump water from
pools in the Balla Balla Creek to be used in a leaching process
for Whim Well ore. In 1927, R. C. Wilson, then Assistant State
Mining Engineer, also reported favourably on the prospects of
a leaching plant, but the scheme was not implemented.

There is no further record of production from the Whim
Creek centre until 1949, when operations were again commenced
on the Freehold Property Location 71 and by the end of 1958,
10,684-23 tons or cupreous ore and concentrates had been pro-
duced for fertilizer purposes.

Temporary Reserve 1844H was granted in August, 1960, to
Depuch Shipping and Mining Co. Ltd. Depuch Ltd. made con-
tact with copper interests in Japan in 1960, whose mining in-
vestigators later de-watered and examined the mine. Published
preliminary estimates of reserves were 350,000 tons in sight,
with a possible further 1,000,000 tons of ore averaging about
3-4 per cent. copper.
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These figures include reserves at the Mons Cupri Mine (situ-
ated about 3 miles to the south-south-west of Whim Well), the
history of which may be summarized as follows.

Mr. J. S. Hicks was granted the Mons Cupri Mining property
in 1897. Balla Balla Mines Ltd. acquired the Leases, and by
1904 had expended the sum of £21,000 in the erection of plant
and development. Smelting of the ore was attempted locally
but the cost of fluxing—the flux was selected from local calcrete
deposits—was high because of excessive silica content and this
method of extraction was considered unprofitable. In 1904 the
Company was reconstructed under the name of New Balla Balla
Copper Mines Ltd., but no ore was shipped. The Whim Well
Copper Mines Ltd. acquired the property in 1907, and carried
out a counsiderable amount of development and shipped up to
1917, 282 tons of ore, producing 33-75 tons of copper valued at
£2,979. The property was later leased by the Pilbara Copper
Fields Ltd., and then, as stated above, was subsequently taken
over by Depuch Litd.

The lode at Whim Creek was drilled by the Commonwealth
Government in 1942, under the supervision of an officer of the
Geological Survey of Western Australia, and in 1952 the area
was investigated by North Broken Hill LLtd. Some of the results
of these investigations are given later.

The copper mines at Whim Creek occur in a succession of
slates and sandstones with interbedded acid felsitic flows, tuffs,
and volcanic agglomerates.

Reference to the geology and mining at Whim Creek and
Balla Balla may be found in the following : Woodward (1888,
1890, 1911) ; Maitland (1904, 1918) ; Maitland and Montgomery
(1924) ; Montgomery (1907, 1908) ; Simpson (1907) ; Blatchford
£1913) ; Cullingworth (1914) ; Blatchford (1921); Wilson (1927) ;
Finucane and Sullivan (1939).

Some other information included here has been collated
from information gained from unpublished reports by officers
of the Geological Survey, and the State Mining Engineer’s
Branch, and by North Broken Hill Litd., and Cumming Smith
and Mt. Lyell of Perth.

The Whim Creek Deposits are located in the West Pilbara
Goldfield, 53 miles by road easterly from Roebourne on the Great
Northern Highway, and 13 miles by track south of the small
port of Balla Balla which, however, has not been used by an
overseas vessel since 1947.

Port Sampson, 12 miles north of Roebourne, is at present
the main sea port for the district. There is a regular air service
from Perth to Roebourne during the dry season and an air strip
at Whim Creek which is unused at the present time (1961).
Approximate geographical co-ordinates are :—

Latitude 20° 507 S.
Longitude 117° 48" E.
Reference may be made to the following maps:
1. Lands Devpartment Lithograph No. 110/300.
2. Lands Department Line Compilation, 1 inch — 1 mile.
3. Geological Sketch Map of Western Australia, Geol.
Survey West. Australia 1957.

Aerial photographs and photo-mosaics are also available
from the Lands Department.
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Geological Information

The rocks in the vicinity of the mines consist predominantly
of sedimentary types such as sandstones, grits, and slates, with
interbedded felsitic lavas, tuffs, and volcanic agglomerates.
These appear to be a continuation of the belt of rocks which
hold the Croydon copper deposits and which have been stated
to be probably older Precambrian sediments belonging to the
Mosquito Creek System. In the Whim Creek area, however,
the rocks do not appear to have been so highly disturbed and,
in fact, rather strongly resemble Nullagine Rocks. Blatchford
(1921) states :—*“‘From the lithological structure there appears
to be no doubt that they do not belong to the Mosguito Creek
Series and are more likely to belong to the Nullagine or an
intermediate series.”” Finucane and Sullivan (1932) state :—
“There is considerable evidence in support of this view (Blatch~
ford’s) but some of the slates immediately north of the Whim
Well Mine resemble similar rocks in the Mosquito Creek Series
at other localities.”

The Whim Well Mine—The Whim Well lode occurs in slates
which exhibit various degrees of weathering and are strongly
sheared and impregnated with copper solutions. The lode which
is arcuate shaped in outcrop with the convex side to the south,
appears to conform with the bedding of the country rocks, which,
in the mineralised area, have suffered local deformation so that
they dip north-north-east at about 25 degrees. A number of
well-defined high angle shears, with apparently little displace-
ment, cross the mine workings. Some of these can be traced
on the surface for a considerable distance. These shears are
pre-mineralisation and appear to have controlled the enrich-
ment in places.

The outcrop of the lode can be traced for a total length of
about 2,700 feet, and it dips abt about 25 degrees to the north-
north-east. The stope widths range up to a maximum of 40 feet,
but the average is probably about 12 feet. A maximum width
of 60 feet of copper mineralisation was found in a drill hole which
made a penetration in the sulphide zone.

The iode partly consists of a soft, white, laminated, mica-
ceous and chloritic slate which is an alteration product of the
country rock, and partly of a felsite-like rock containing second-
ary silica, and quartz veins with limonite and mica. The walls
are indistinct due to the unconfined circulation of copper solu-
tions.

The chief copper-bearing minerals are chalcocite and mala-
chite, with subordinate amounts of native copper, cuprite,
chrysocolla and azurite. Lead sulphates and carbonates and
traces of cobalt have also been detected.

There appear to be three ore shoots, of which the central
one has, to date, proved to be the most important. This shoot
has been mined over a strike length of approximately 500 feet,
and for a down-dip distance of about 6560 feet.

The western shoot as mined at the various levels ranges
in length from 200 to 300 feet. It has been mined for a down-dip
distance of about 200 feet. The eastern shoot is smaller and of
less consequence, to date, than the other two, being more sili-
ceous and of generally lower tenor. An adit 150 feet long into
this eastern shoot did not encounter any ore of satisfactory grade-
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The zone of oxidation in the ore body is fairly extensive
because of the flat dip of the ore body and the nature of the
enclosing rocks, and there may be extensions of ore beyond
present indicated lateral limits. The lode has been worked by
open cubs and stopes, leaving irregularly-spaced pillars, mostly
of low grade, resulting in a rather unsystematic development.

Access to stopes was by a series of adits. The country rock
stands well and few falls have been recorded in the ore body
itself, most of these being as a result of crumbling of an over-
lying ironstone layer. Very little timbering was necessary,
which is rather fortunate since mining timber is scarce locally.

The Mons Cupri Mine—Mons Cupri Mine is situated about
3 miles to the south-south-east of Whim Well. The copper
mineralisation occurs in cracks and fissures in tuffaceous and
arenaceous country rock. The ore consists of irregular con-
centrations of chrysocolla, azurite, malachite, and a little
cuprite. Mineralisation is ill defined and discontinuous. Pyrite
and arsenopyrite can be observed at some places in the adits.

Workings consist of numerous open cuts, costeans and pits,
and two main levels, one being a tunnel at 75 feet and the other
an adit 150 feet below the crest of the hill. The upper level is
800 feet in length and goes through the hill from north to south,
while the adit is 480 feet in length and has been driven in from
the northern side of the hill. There are other adits and shafts
into the hill at various places. The copper occurrences are
sporadic and of low grade.

Drilling—The information on drilling at Whim Creek which
is given below has been taken from various sources, the acknow-
ledgments for which are given at the head of each section.

All of these bore holes are located with reference to the
old Main Shaft (Finucane and Sullivan, 1939, plate 2). This
Main Shaft is located 427 feet on a bearing of 147 degrees from
the south-east corner peg of M.L. 132.

Partly from Finucane and Sullivan (1939).

The following is the mine record of the bore cores as taken from Blatchford’s * Beport on
the Whim Well and Mons Cupri Copper Mines ™ (1921)

No. 1 Bore—7Position 288 feet bearing 4 degrees from Main Shaft. TReduced level at collar
91-17. Dip vertical, depth 352 feet. Footage showing copper values 243 feet-307 feet. Sul-
p‘mdu showed freely in co from 243 feet~ ’()Q feet. l()ur samples sent to L. Parry of London
1m ﬂ)!l/m ing its —

f ‘ ‘ |
J Gold i Silver | Copper | Sulphur | Tron

i

% | |y

|
dwt. | 7o % 70
1 | 1-63 Loz 27-0 35
2 i 0-33 oz 175 30
5 | oo | 013 0-15 | 121 24
4 i Trace 0-84 7.6 | 18-0 I 24

There was no mine record kept of what the above samples represented, but it is clear that
there was a large body of heavy pyritic ore carrying a little copper, and that one sample carried
copper of payable grade.
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No. 2 Bore—Position 335 feet bearing 310 degrees from Main Shaft. Dip vertical. Reduced
level at collar 105 feet, Total depth 209 feet. Footage showing copper values 127 feet—187 feet.

SAMPLES SEXNT T0 L. PARRY, LONDON

{ | i |
| Depth ; Gold | Silver ? Copper ‘ Lead ‘ Zinc
ft. i dwt. ; dwt. i % A !
1 145—150 | 0-5 | 2. : 2.4
2 154—159 Trace | 14- i 65
3 160—166 : Trace | 1- : 1-4
4 166-—171 1+ Trace | 3 | 1-0
3 1756—177 | Trace 3 ! 1-6
6 T 4 | Trace 1 2.4
7 186-—187 | 'Trace 3 55

554 feet bearing 304 degrees from Main Shaft. Reduced level at
al, depth 232 foet. l«oot'mL showing values 165 feet to 205 feet—

No. 3 Bore—Position
collar 1]‘) 43 feet, dip vertic

40 feet. i
SAMPLES SUBMITTED TO L. PARRY, LONDON
Depth , Sitver | Gold Lead 1 Copper Zinc FeS,
feet i dwt. i dwt. | ! % f
165—169 . ; 0-5 Nil | 1:2
170—174 0-6 Vil Nil |
*183—186 .. . 0-8 ! 3.6
197—199 . 0-06 i 7.7 i

* Appears to contain a little antimony.

No. 4 Bore—Position 265 feet bearing 60 degrees from Main Shaft. Reduced level 93-70 feet
dip vertical, total depth 324 feet. Footage containing values 158 feet to 280 feet.

SAMPLED BY L. PARRY, LONDON

Depth ; Silver ; Gold | Copper | Lead ! Zine
| ;

feot
242245
3 ¢

31 N
Sulphur | Copper
21-5

1 35
3 10-8 i not given and no notes
24-5 i made.

DETAILED ASSAYS OF BORE No. ¢

Depth Copper ! Depth Copper
Toet %

58160 Trace
160—162 1-30
162164 1-30
164—166 0-57
166-—168 1-24
168170 Trace
170-—172 090
174—176 1-56
176—178 Trace
178—180 1-57
180—182 2:157 6 ft.
182—184 3-34 average
184—186 i 257 2-79%
186---188 | 0-66
188—190 i 1-59
190—194 0-56
194—198 Trace
198—202 0-72
202—206 0-56
206—212 0-58

5 288202
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No. b Bore—Position 483 feet bearing 63 degrees from Main Shaft. Reduced level 8993 feet,
vertical depth 346 feet, dip vertical. Footage containing values 249 feet to 280 feet.

PARRY, LONDON

Zine , Iron i Pyrites

Depth Gold | Silver | Copper  Lead |
; | |
Lo % | %
0B 3-6 31-9 | 68-5
[09 18 | 11-8 | 240
Nil 14 | 3-4 l 75

e p(‘l cent. Laltulatod from iron contents only appu hencml sample from

Py -
249 feet to 280 feet ; insoluble 66-75%, sulphur 8-66%, iron 8-169,.

No. § Boere—Position 520 feet bearing 37 degrees from Main Shaft. Reduced level at collar
B8R-97 feet, dip vertical, total depth 412 feet. 234 feet to 400 feet assayed Nil.
General sample ; insoluble 63-599%, sulphur 1-70%,.

No. 7 Bore—Position 189 feet bearing 34 degrees from Main Shaft. Reduced level 9602 feet,
dip vertical, T()tdl depth 322 feet botage showing values 122 feet (94 feet to 216 feet). General
average : 47 copper, 9-95%, iron, 14-71% sulphur, 53-549, insoluble. Ninety-four feet

to 142 feet average over 48 feet: 9-4% copper.

DETAILS OF No. 7 BORE

Depth ! Copper Depth | Copper
i
i
feet i
94— 96
96— 98
98—100
100—102
102—104
104—106
106—108
108—110 |
110114 | Average
114—118 over 4
22126 949,
1"23 .
192—194

194198
1‘)<>- ’00

]
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No. & Bore—Position 178 feet bearing 33 degrees from Main Shaft.
ot, dip 30 degrees to south, total depth 1:
I()dt and was pitched at too low an angle.

No. § Bore—Position 208 feet bearing 32 degrees from Main Shaft.
feet, dip 60 degrees, total depth 407 -5 feet.

DETAILS OF

8 feet.

BORE CORES

Reduced level 96-02
The hole was not deep enough to cut the
No values were found in the cores from this bore.

Reduced level 96-02
Footage showing copper values 302 feet to 326 feet.

Depth

Copper ;

Depth

Copper

312314
314—316

Average
6-66 copper

5-88 L over 4 ft.

6-279%

f(‘(,t

No. 10 Bore—Position 199 feet bearing
dip vertical, depth 370 feet.

collar 96-02 feet,
154 feet).

DETAILS OF

34 degrees from Main Shaft.

Reduced level at

Footage showing values 46 feet (108 feet to

BORE CORES

Depth ! Copper Depth Copper
feet feet O
108—110 132134 3 )1 r AA erage
110—112 134-—136 1- )S{ 28 ft.,
112—114 Average !
14— 11() over 22 ft., i COI)})(‘I‘
g 8-39%, 0-64
coppe 0-84
0-44
J 0-34
7 Average Trace
717 o over 26 ft
4-10 [ 7-43%
J mppur

seneral sample 1—
Insoluble ...
iron
Sulphur

No. 11 Bme—?ontzon 796 feet bearing 301 degrees from Main Shaft. Reduced level
feet, 3 , depth 348 feet. No values found in this bore hole, which was started
L to intersect the lode.

apparently too far to ’th@ Wes

The following diamond drill holes, Nos. 12-18 inclusive, were
drilled during 1941-42 under the supervision of R. Matheson who
was, at that time, geologist with the W.A. Mines Department.
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Assays were done at the Government Chemical Laboratories,
and ‘glhe following information is taken from Departmental
records.

Diamond Drill Hole and | ) | Assay | : i :
Co-ordinates . TFootage | yigth = Cw \ Au. Fe. s.
|
L% ars % %
No. 12, R.1. 63"*, 137 —138 1-0 . 9-55 Nit b
258 bearing 44° from Main | 138 —139 1-0 1-91 5 »26-81 3281
Shaft. 139 —142 3-0 7-40 i
Azimuth. S77°W, !
Depressed 52°.
No. 13, R.L. 81, 158 —160 2-0 0-47
306’ bearing 54° from Main | 166 —170-5 4-5 0-03
Shaft. 172-5—174 1-5 0-03
Azimuth S25°E. 178-5—181-5 | 30 0-43 5-04
Depressed 60° 183 —184 10 3-90
185 —189 i 4-0 0-49
192-83—193-8 10 0-64
). 14, R.I. 1067 188-5 -5 2-0 0-22
252’ bearing 356° from Main | 190-5 25 0-01 4-89
Shaft. 240 2-0 ! 001
Azimuth S10°W. ;
Depressed 70°.
No. 15, R.L. 927, 114 —116 2-0
339’ bearing 329° from Main | 147 —149 2-0
Shaft. 3-0
Azimuth 810°W, 4-0 1-39
Depressed 60° 5-0
3-0
2-0
3-0
No. 16, R.L. 108", 8-0 7-50
417" bearing 316° from Main 1-5 11-32
Shaft. 2:0 | 28-02
Azimuth S10°E. 2-5 |
Depressed 60°. 15 1-52
b, 17, R.L. 1167, 3-0 1
537" bearing 307° from Main : I |
Shaft. 2-2 4-01
Azimuth S10°W, 5-0
Depressed 60°, 45
No, 18, R.L. 83", 15 | 0-18 6-01
265’ bearing 46° from Main 2-0 3-76 3
Shaft. 4-0 0-74 | Trace
Azimuth S46°W. 15 | 020 Trac ;
Depressed 60°. 1-5 | 08 | XNi +20-46 © 12015
5-0 | 1-78 | Trace |
3-0 0 938 | N !
b 4-0 | 4-32 | Traee ! |
| 2255227 1-56 | 040 | Nil | 12-55 | 6-41

| i !
* Datum for Relative Level (R.1.) 100 feet on S.W. peg of M.L. 70.

Complete analysis of a sample of sulphide ore from D.D.
No. 18. This is a representative sample selected from the core
between depths 144 feet to 165 feet.

Per cent.
8i0, .. e 37441
Al,Os ... 5-37

FeO* . . .. 1419
MnO . 02
MgO .. .. 310
Ca0 .. .. 006



Per cent.

Na,0 . 0-07
K,0 0-20
H,0— .. 0-03
H,0+ .. 2-08
TiO, .. 0-27
CO, 6-32
PO, ... 0-18
S0, 0-05
Fe ... 10-08
Pb 0-76
Cu 2-97
Zn 2-44
Co 0-26
Ag ... trace

Total ... ... 99-68

* FeQ calculated from excess Fe after com-
binatlion of Fe, Pb, Cu, Zn, Co with S
and As.

From December, 1952, to February, 1953, a diamond drilling
programme involving eight holes was carried out by North
Broken Hill L.td. The report stated that considerable difficulty
was experienced during the drilling because of the oxidised
nature of the ground and as a result core recovery was poor,
and the rate of drilling slow. All drilling was located well above
the secondary chalcocite zone.

This information is taken from a field report written in
1952, and made available to the Mines Department by North
Broken Hill Ltd.

Drillhole No. 1 (3617 bearing 84° from Main Shaft) was sited
to determine the downward extent of the oxidised ore, but at
119 feet entered the ore horizon which, at this point, consisted
of primary sulphides, predominantly pyrite, with minor amounts
of chalcopyrite. Completed at 143 feet.

Sample Depth 119 ft.—123 ft., 0-19 per cent. Cu.
123 ft.—129 ft., Nil Cu.
129 ft.—134 ft., Nil Cu.
134 ft.—136 ft., Nil Cu.
136 ft.—137 ft., 0-03 per cent. Cu.
137 ft.—139 ft., 0-05 per cent. Cu.

Bulk assay of the six samples for combined gold and silver
resulted in 0-15 oz. per ton.
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Drilthole No. 2 (293’ bearing 107° from Main Shaft) was sited
150 feet 8.30° W. of No. 1. It intersected carbonate ore from
84-100 feet, and 106-8-113-8 feet after passing through ironstone
gossan from 72-80 feet, the average grade for the 23 feet being
4-6 per cent. copper. Completed at 128 feet.

Sample Depth ]
| Core Assay ) { .
i Recovery Copper Co. Ag. { Au.
From : To ‘
[ e . :
feet | feet feet % H % | ounces | ounces
72 | 80 (ironstone) . . Nil i o |
80 ! 84 0-75 05 N I ]
84 H 89 075 27 L N ! 0-85 | Nil
59 Lo 0-25 7o T | |
94 N R O 14 57 1
96 975 . .. 05 46 !
975 | 100 s 0-67 2:5 i |
100 | 106-8 (slate) CL Nl . Trace Nil
106-8 i 108-8 L e d 1-5 3-5 i i
108-8 | 1138 . . 12D 54 | |
i T e i B . o
Sludge samples. : |
89 ; 94 2.7 0 Trace Nil
94 99 I i 19 Gy N
| i { | H
Average grade. ]
84 100 o1 16 feet at 46 per cent.
106-8 113-8 . ‘. 7 feet at 4-8 per cent.
i

Drillhole No. 3 (453" bearing 110° from Main Shaft) was drilled
150 feet S.60° E. of No. 2 and intersected carbonate ore from
50 feet down to 70 feet, the hole being completed at 86 feet.
The average grade for the 20 feet being 8-5 per cent. copper.

Sample Depth

Core Recovery Assay Copper
From

feet
0-17
0-5
6-08
0-08
Nil
0-17
0-17
0-08
0-25 :
2.0
0-17

feet
50

Average grade.
; 70 20 feet at &-5 per cent.
70 {16 feet at 10-4 per cent.
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Drillhole No. b (665" bearing 288° from Main Shaft) was sited
to test the western extension of the ore body. Gossanous
material was intersected from 68 to 71 feet and mineralised
felsite persisted to 89 feet. Total depth was 131 feet.

The indications were that mineralisation was less intense
in this area and marked the possible western limits.

Sample Depth
- Core Assay
Recovery Copper Co. Ag. Au.
From | To
i |
feet feet feet % % ounces ounces
71 L7187 1-17 43 3
71-67 . 73:75 2-5 1-7 L
73-75 . 7475 10 7-2 Nil 0-71 0-07
7475 | 80 1-0 2-8 |
30 . 8733 15 1-1 |
87-33 | 89 1-5 1-8 J
Average grade.
71 30 9 feet at 3-1 per cent.
71 L 89 18 feet at 2-1 per cent.

Drillhole No. 6 (635" bearing 103° from Main Shaft) was drilled
some 300 feet S.60° E. of No. 1. Although the felsite persisted,
mineralisation was very weak, only an occasional fleck of mala-
chite being visible. The thickness of the felsite intersected in
this hole (24-67 feet) suggests that it is within the drag on the
Eastern Fault.

The core of this hole was not sampled for assay.

Drilthole No. 7 (3107 bearing 124° from Main Shaft) was drilled
350 feet 8.30° W. of No. 1 and indicated the limit cf mineralisation
in this direction. The felsite had thinned to 10 feet and the
grade was less than 1 per cent. Completed at 56 feet.

sample Depth

e Core | Assay |
: | Recovery | Copper Co, Ag. ; Au.
From | To : :
feet feet feet Y% 2 o ounces i ounces
31 33 1-17 0-9 N ! i
33 36 2-5 05 N Nil i Nil
36 41 3-0 0-4 J

Sludge Sample.
31 36 0-7 per cenb. copper.

10 feet at 0-5 per cent.

Average grade.
31 i 36

Drillhole No. 8 (525" bearing 278° from Main Shaft) was located
to establish the continuity of the ore-body between the central
workings and the western workings. Drilling conditions were
extremely bad and core recovery at a minimum, there being
virtually no core recovered from 96-146 feet, being in strongly

(3)—66542 65



kaolinised felsite. From 146-151 feet, 5 inches of core were
recovered consisting of almost pure malachite. From 151-201
feet only fragments of broken felsite were recovered. The hole
was abandoned at 201 feet because of caving behind the barrel.

Sample Depil

Core | Assay . |
] Recovery Copper Co. Ag. : Atk
¥rom | To
feet i feet feet ) % i % ounces | ounees
96 ' 146 : 0-42 (kaolinised felsite) |
146 1 151 | 0-42 { 48-2 | Nil | 4-92 ; 0-08

¢
H i

Some azurite and malachite at 188 feet. Hole abandoned
at 201 feet due to bad caving conditions.

Representatives of the Rasa Trading Co. Ltd. of Japan, who
are at present investigating the Whim Creek Mine for its possi-
bilities as an open-cut project, have commenced a drilling pro-
gramme, the results of which are not yet available (October,

1861).

Production
Table 29
COPPER ORE AND CONCENTRATES
Period of No. of . . Ore Copper | _
Production Lease Registered Name Treated & Content | value
|
Long Tons | Long Tons £A
Previous to Whim Creek Mine
189 Loc. 71 Whim Well Copper Mines ... | 6,638-00 95570
1899 Loce. 71 Whim Well Copper Mines ... | 1,405-00 34300
1901 Loc. 71 ‘Whim Well Copper Mines ... | 1,054-00 210-80
1907 Loe. 71 Whim Well Copper Mines ... | 2,224-00 507-58
1908 Loe. 71 Whim Well Copper Mi .| 1,414-00 292-81
1009 Loc. T1 Whim Well Copper Mi 7,007 00 1,016-40
1910 Loc. 71 Whim Well Copper Mi 8,345-13 ¢+ 1,059-81
1911 Toe. 71 | Whim Well Copper Mi 8,933-90 |« 1,179-14
1912 Ioe. 71 | Whim Well Copper Mines ... | 12,068-50 & 1,451-32
1913 Loec, 71 Whim Well Copper Mines ... 112,272-00 | 1,092-90
1914 Loe. 71 Whim Well Copper Mines ... | 7,736-00 633-90
1915 Loc. 71 Whim Well Copper . 275-02 4744
1916 Loc. 71 Whim Well Copper L 401-90 62-91
1917 Loe, 71 Whim Well Copper ) C1 411-30 68960
1918 Toc. 71 Whim Well Copper ©1,7653-50 273-28
1919 Loc. 71 Whim Well Copper Mines ... | 611-50 10730
1919 Loc. 71 Pilbara Copper Fields Ltd. ... ¢« 330-00 59-00
1920 Loc. 71 Pilbara Copper Fields Ltd. ... | 89350 160-53
1921 Loe. 71 Pilbara Copper Fields Ltd. ... | ) 2561-78
1922 Loe. 71 Pilbara Copper Fields Ltd. ... 1 3650
1923 Loc. 71 Pilbara Copper Fields Ttd. ... | 221 - 50-00
1924 Loc. 71 Pilbara Copper Fields Lid. ... 7900 16-50
Total to the end of 1960 75,213-25 | 9,918-20 |
Average weighted a =
Mons Cupri Mine
Rushalls Lease 3-00 150
| Stranger Copper Mine 250 100
1899-1901 Balla Balla Copper Mineg Lid. 201-07 9,409
1899 Mons Cupri .. 4797 2,637
1911-1917 | Whim Well Copper Mines Ltd. 3375 2,979
Total to the end of 1960 D 2,821-00 288-29 15,265
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CUPREQUS ORE AND CONCENTRATES

3

Total to the end of 1960

. i . Average
gx‘?)iilggtl(())fn ] z}fza:éf Registered Name i Ore . Assay Value
2 | i Copper
i } Long Tons ! % £A
Whim Creek Mine H |
1949-1954 l Loc. 71 Whim Creek ... , 6-60 | 31,913 75
1955 i Loe. 71 Walters, J. . R 5-75 | 14,253 00
1956 I Loe. 71 Walters, J. Sy 4-18
1957 i Loc. 71 Walters, J. { 3-79
1958 [ Loc. 71 Walters, J. i 3-50
|
i
I

‘l 63,685 75

Mineralogy

Details of the mineralogy and assays of the Whim Creek
ores are included in the description of the drilling results. The
following additional information by Simpson (1952, p. 163) is of
further interest.

“In the upper levels most of the ore occurs as mala-
chite. In the richer parts of the lode chalcocite is found
in considerable guantities, associated with certain amounts
of copper silicate and occasional black and red oxides.
Chalcocite, occurring both in veins and comparatively
large masses, is usually surrounded by the green carbonate.
It is also characteristic of the irregular cracks, rather
than the planes of sedimentation in which the bulk of the
malachite has been formed. Some specimens of malachite
are pseudomorphs after azurite, others being finely aci-
cular crystals developed in a vugh of ironstone,”

Reserves

The Geological Survey has made no recent estimates of
quantity and grade at the Whim Creek and Mons Cupri Mines.
The latest estimate made by a private organisation is 350,000
tons in sight with a possible further 1,0C0,000 tongs averaging
3-4 per cent. Cu.

Remarks

There is quite evidently a large quantity of low grade copper
ore at the Whim Creek and Mons Cupri Mines, most of which
lies within reasonable open cut depths. The economics of ex-
ploitation of these reserves appear to depend partly upon the
installation of an efficient treatment plant in the vicinity which
can economically beneficiate the ore to a sufficiently high grade
for shipping purposes.

TuE Ecina DEPOSITS

Introduction

The first copper mining operations commenced at Egina in
1897, and the mine was worked intermittently by the Balla Balla
Copper Mines Litd. until 1800. Further production was recorded
in 1907.

During 1955, consequent upon the increased demand for ore
for fertilizer purposes, a small tonnage was gathered by scaveng-
ing at the surface.
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The deposit occurs in pre-Nullagine metasediments which
ip the mine vicinity strike generally north-east and dip north-
west at 75 degrees or more. Copper occurs mainly as malachite
in a gquartz matrix.

In the early days, the ore which was fairly high grade was
carted the distance of about 40 miles to the Mons Cupri Lease
for treatment at the small water jacket blast furnace erected

there.

Information on the Egina Deposit and the surrounding
country may be found in the following :—Simpson (1806), Mait-
land (1909), Woodward (1911), Maitland (1919), Sullivan (1939).

The centre is located approximately 74 miles east-south-east
of Roebourne, and about 34 miles from Whim Creek on the road
to the Hong Kong mining centre. The distance to Pt. Sampson,
the present nearest working port, is 94 miles by graded road
via Whim Creek. Geographical co-ordinates are as follows :—

Latitude 21° 07 S.
Longitude 118° 15" E.
Reference may be made to the following maps :—

1. Lands Department Lithograph 110/800.

2. Lands Department 10-Mile Topographic Series, Sheet
13—Omnslow.

3. Geological Sketch Map of Western Australia, Geol.
Survey West. Australia 1957.

Aerial photographs and photo-mosaics are also available
from the Lands Department.

Geological Information

The rocks in the vicinity of the mine are a metamorphosed
sedimentary succession of schists and slates, with some jas-
pilitic horizons, and are considered to belong to the Mosquito
Creek System of pre-Nullagine rocks. The degree of meta-
morphism is variable, in some places garnetiferous schists can
be observed. Concordant and discordant quartz veins intrude
these beds.

Copper mineralisation occurs in a quartz vein intruded
alongside a jaspilite bed which carries smali drag folds plunging
steeply to the south-south-west. The width of copper mineral-
isation ranges from 5 to 15 feet. It strikes 60 degrees east of
north and dips to the north-west at about 80 degrees.

The main workings extend over a length of about 200 feet
on the southern side of a low hill of argillaceous slates, about
1-5 miles west of Egina Hill,

Most of the ore has been won from above the 30 foot level.
Ag lgower level has been driven at a depth of 50 feet (Sullivan,
1939).

Three shafts were sunk on the south-eastern side of the main
line of mineralisation. These were evidently sunk at an early
stage of the operations since the jaspilite body and the top part
of the workings in the open cut suggest that the dip is to the
south-east.

68



Production )
Table 30

COPPER ORE AND CONCENTRATES

H

Period of | No. of | . - Copper | Assay .
Production I Lease |  Registered Name . Ore Content Value Value
_ i é |
]
Previous to l | Long Tons | Long Tons % £A
| M.L. 8 f Egina Copper Mine .. 260-0 650 25-00
1899 | ML. 3 : Egina Copper Mine .. 208-0 24-93 12-00 6,571
1900 M.L. 3 | Egina Copper Mine .. 62-0 12-90 20-80
1407 M.L. 91 g Egina Copper Mine ... 12-0 1-20 10-00 72
Total to the end of 1960 . 542-0 104-03 19-19 6,643
Average weighted assay = 19-29,.
CUPREOUS ORE AND CONCENTRATES
— i - ‘
Period E No. | Azgrag'e ! Uni
of | of Registered Name |  Ore é ssay (;‘““S. . Value
Production | Lease | | opper | Lopper
i i | per cent. |
i ! ! i
| | | Long Tons L% | %A
1955 M.C. 86| Neale, J. ... .| j 1168 | 834-07 | 592-74
H ! i |
Assays

Systematic sampling of the old workings by Sullivan (1939
revealed no payable ore. Of twenty-one samples taken for
assay, results were less than 1 per cent., six between 1 and 2 per
cent., six between 2 and 3 per cent., three between 4 and 5 per
gent., and only two above 5 per cent.—the latter results being
9-05 per cent. across 33 inches and 15-12 per cent. across 30 inches.

The ore consisted mainly of massive botryoidal malachite
hé %a, quartz matrix. Chalcopyrite ore was encountered below
50 feet.

Remarks

This is apparently a small vein which carried bunches of
good ore in the oxidised zomne, but values in the lower levels
discouraged further development.

Tae CROYDON DEPOSITS

Introduction

Copper was first discovered at Croydon in 1898, and the bulk
of the production from this centre was recorded during the
vears 1899 to 1909 from the Croydon Copper Mine, and the Evelyn
Copper Mine. No production was recorded from 1909 to 1952,
but from 1952 onwards a small tonnage has been produced for
the fertilizer market.

The deposits occur in older Precambrian (Mosquito Creek)
metasediments in the water shed of the Sherlock River, about
18 miles almost due south of the Whim Creek Copper Mlmng
Centre. The western edge of a large intrusive granitic mass
crops out about 3 miles to the east.
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The sediments consist of phyllites, slates, quartzites and
schists with minor interbedded and transgressive acid and basic
rocks. 'The regional strike is north-easterly, and the dips are
close to vertical. These are the host rocks, at various places
in the West Pilbara Goldfield, for gold, copper, lead, silver, zinc
and antimony mineralisation. Approximate geographical co-
ordinates of Croydon are :—

Latitude 21° 107 8.
Longitude 117° 50" E.

Reference may be made to the following maps i—
1. Lands Department Lithograph No. 110/300.
2. Liands Department 10-Mile Map Series, Onslow Sheet.
3. Geological Sketch Map of Western Australia, Geol.
Survey West. Australia, 1957.
Aerial photographs and photo-mosaics are also available
from the Lands Department.

Geological Information

Reference to the geology and ore deposits at Croydon may
be found in the following : Simpson and Gibson (1907); Mont-
gomery (1907); Woodward (1909, 1911), and Simpson (1952).

As stated above, the Croydon deposits occur in Mosquito
Creek System metasediments in close proximity (3 miles at the
surface) to massive intrusive granite. The rocks in the vicinity
of the workings consist of vertically disposed, foliated sedi-
mentary and basic igneous schists which have in places reached
the andalusite stage of metamorphism. Some beds of quartzite
also occur, and all of these rocks are covered in places by sur-
ficial ferruginous and travertinous cements.

The Evelyn Copper Mine, M.L. 31 (previously the Croydon
Copper Mine)—The workings here consist of a number of isolated
shafts, shallow trenches and costeans scattered intermittently
along the outcrop of a siliceous intrusion which strikes north-
east and south-west over an exposed distance of about 800 feet,
and dips vertically with the country. The body is variable in
thickness, attaining a width of 16 feet in places. At the surface
it consists of an oxide of iron, with clavey material, and with
bunches and veinsg of oxides, carbonates, silicates, and sulphide
of copper in laminated metasediment.

The ore deposit was worked principally near the south-
western end where the deepest shaft was sunk on a shoot of ore
36 feet long and 16 feet wide at the surface, whilst at a depth
of 45 feet it was recorded as being 45 feet long and 8 feet wide,
plunging in a north-easterly direction. At the 65 feet level,
it was said to be 65 feet in length and 6 feet in thickness.

Below the depth of 50 feet a large guantity of water entered
the workings, and from about the same depth the percentage
of secondary sulphides increased until, at the maximum depth
of 85 feet, the ore consisted primarily of chalcopyrite, marcasite
and sphalerite, the amount of zinc in fact becoming so great
that further work was said to be unprofitable and the mine was
abandoned in 1909,

Woodward (1911, p. 91) states ““The large quantity of zinc
at this bottom level reduced the value of the ore so considerably
that it did not pay working expenses. It is a pity, however,
that the work was discontinued at the point at which the second-
ary concentration of zinc had apparently taken place, for it is
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quite possible that this zone would have been passed through
in a few feet when the permanent value of the ore would have

been determined.”

The Quamby (late M.L. 103) and Kopje (late M.L. 105)—These
Leases are located approximately 1-5 miles north-east of the
Evelyn Mine, and are situated on a copper-bearing quartz vein,
about 2 to 3 feet in width, from which 15 tons of 27 per cent. oxi-
dised ore was raised in 1907. In 1952, 43-89 tons of ore were re-
covered from the same ground (P.A. 234) and sold for fertilizer
manufacture. No production has been recorded from the Kopje
Leage. The host rocks here are similar to those further south,
and the quartz vein which dips vertically, can be traced dis-
continuously by gossan and quartz exposures for about 6 chains.
Surface copper mineralisation is weak.

Production
Table 31
COPPER ORE AND CONCENTRATES
Period of No. of Registered Name Copper | Copper Value
Production; Lease Ore . Content
Previous Long Tons | Long Tons £A
to 1899 | M.L. 28 | Croydon Copper Mine 5-00 3-60 .
1899 M.L. 26 | Croydon Copper Mine  25-00 5-00 595
1899 M.L. 28 | Bvelyn Copper Mine . .. 134-00 17-90
1900 M.L. 31 | Evelyn Copper Mine 319:00 | 59-90
1907 M.L. 31 | Bvelyn Copper Mine 2400 5-00 6,463
1008 3.L. 31 | Australasia, Ltd. 42-00 8-10
1909 M.L. 31 | Australasia, Ltd. 30-00 5-80
1907 M.L. 103 | Quamby . 15-00 4-05 275
Total to the end of 1960 . 604-00 | 108-35 7,333
Average weighted assay = 18-99.
CUPREQUS ORE AND CONCENTRATES
Period of | No. of : Registered Name ‘ Cupreous Assay Value
Production | Lease | Ore Copper
— ; !
i - Long Tons % £A
1952 : P.A. 23 Lee, T. 47-82 7-06 337-74
(late M.L. 268)
1952 . P.AL 234 | Lee, T. ... L 4389 683 200-77
i {late M.L. 108) ]
19569 | P.Aa. 257 Watkins, DO G0 L . 771 9-34 18270
Total to the end of 1960 99-42  23-23 770-21

Assays and Mineralogy

According to Simpson (1952) the minerals present in the
ore from M.L. 31 were chrysocolla, malachite, cuprite, tile ore,
chalcocite, calcite in thick crusts and veins, quartz, and limonite,
together with small quantities of chalcopyrite, blende and smith-
sonite. An assay showed that the ore contained Cu, 15-79 per
cent. ; Au, trace; Ag, 4 ozs. 15 dwts. 3 grns. per ton.

71



_These results were determined by the Government Mineralo~
gist from samples taken by Montgomery (1907, p. 47). Grab
samples from similar oxidised material taken from a cut 15 feet
deep gave the following results :—

Per cent.
Moisture at 100°C. 3-86
Silica, S8i0, .. ... 19-45
Alumina, Al,O4 3-08
Magnesia, MgO 1-89
Lime, Ca0 .. 7-04
Iron, Fe ... 20-51
Zinc, Zn 1-73
Copper, Cu ... ... 15-18
Sulphur, S .. 0-36
Oxygen, Carbonic acid, etc. .. .. 26-90

100-00

Remarks

This line of mineralisation, lying concordantly in steeply
dipping metasedimentary rocks, has been shown to contain at
least one ore-shoot which yielded over 620 tons of about 18 per
cent. grade before being abandoned just below the water level.
Despite the line of six shafts it would seem that this deposit
has been inadequately tested when one takes into congideration
its initial good showing, the environment, and its proximity
to Whim Creek and Mons Cupri.

THE ROEBOURNE DEPOSITS

Introduction

The Roebourne centre includes what may be conveniently
regarded as four areas of copper bearing bodies. These may
be called the Carlow Castle Group (which has recorded the most
production), the Fortune Group, the Weerianna Group, and the
Good Luck Group.

The centre of this mining activity was earlier regarded as
Glenroebourne, located approximately 6 miles west of Roe-
bourne, which is 13 miles south by bitumen road from Pt. Sam-
son.

Several copper mines were worked in the early seventies of
the last century at Glenroebourne. 3,000 tons of ore yielding
585 tons of metallic copper were recorded as being raised up to
the end of 1918. However, it seems very likely that not all of
the copper ore produced has been officially recorded (Woodward,
1910, p. 102).

The rocks of the general area consist of a series of ferruginous
quartzites, banded quartzites, sandstones and fine grained basic
and acid lavas which are included with the Warrawoona Syste.
The general strike is 65 degrees and the dips are steep to the
south-east. Dolerite, gabbros and granitic rocks intrude the
Warrawoona rock in places. Approximate geographical co-
ordinates for Glenroebourne :—

Latitude 20° 457 8.
Longitude 117° 3 E.
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Reference may be made to the following maps :—

1. Lands Department Lithograph 111/300.

2. Lands Department Line Compilation 1 mile sheets ;
Roebourne F 50: 3: 8, and
Dampier F 50: 2: 2 and 7.

3. Geological Sketch Map of Western Australia, Geol.
Survey West. Australia 1957.

Aerial photographs and photo-mosaics are also available
from the Lands Department.

The Carlow Castle Group—Included in this Group are the
mines known previously as the Carlow Castle (late M.Ls. 14, 42,
65, 167, 183 and others), Quod Est or Q.E. (late M.Ls. 150, 167),
Wait-a-While (late M.L. 135), and the Federation Copper Mine
(late M.L. 42). Many of these leases were held at different times,
covering generally the same, or almost the same, ground (Wood-
ward, 1910, Plate IV).

The workings of this Group are situated in doleritic green-
stone which is highly sheared in the vicinity of the veins. These
lie in a broad valley trending about east and west, and flanked
on the northern and southern sides by ridges of banded quartzite.
The veins occur along the northern slopes of the valley. They
have been worked for both gold and copper.

There are six iines of mineralisation, striking and dipping
in different directions, in the form of quartz—chalcopyrite—gold
fissure veins. Four of these have received little attention
because of low grade and short length of outcrop.

A vein in the north-western portion of late M.IL.. 65 con-
stituted the main ore body. It strikes north and south, and
dips to the east at about 60 degrees, and was developed over a
length of about 200 feet at the 70 feet level. It averages just over
3 feet in width. The standing water level is at about 70 feet.

The ore at the Carlow Castle consists of basic schist filled
and impregnated with cuprite, malachite, iron oxides, and
quartz, and at the lower levels, chalcocite and chalcopyrite.
‘Qeccurrences of native copper were not uncommon.

Since 1950 a small quantity of cupreous ore for fertilizer
purposes has been obtained from this mine by picking the dumps
and accessible workings.

The underground operations have been confined principally
to the so-called Underlay, Ladder, and Whip Shafts (Finucane
and others, 1939, p. 5). Some good ore has been broken from
2111101;% north and south drives at the 30 feet level of the Underlay
Shaft.

The northern or Q.E. section of the ore body was initially
taken out as G.M.L. 150 for gold and copper, some of the ore
being mined only for gold, and the remainder primarily for
copper but from which gold and silver were also recovered.
Cobalt and nickel also occur in this ore. (See under Assays
below).

The Underlay Shaft apparently followed a southerly plunging
pipe of ore down to 80 feet. At 20 feet down this shaft short
drives have been driven to the south and north, the northern
drive breaking through into the old stope at 14 feet.

The so-called No. 7 ‘“‘Lode,” lies a little to the south-east
of the main vein, and it strikes north-easterly and dips at about
75 degrees to the south-east. This vein can be followed over
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a length of some 330 feet and has been tested by a series of shafts
and trenches which expose carbonate mineralisation in iron
stained quartz. The deepest shaft was 80 feet.

No. 2 “Lode’ about 700 feet east of the main vein, was worked
as the ““Wait-a-While” Mine (late M.L. 135). This vein strikes
northerly and dips easterly at about 65 degrees. Ore was raised
from a number of shafts and open cuts along portion of the
outcrop over a distance of about 8 chains. The vein averaged
about 4 feet in width and contained iron oxides, copper oxides,
malachite, and native copper in quartz.

The No. 3 “Lode” at the north-east corner of the Lease
(M.L. 65) crops out in a north-westerly direction over a distance
of about 4 chains. It dips steeply to the south-west. Several
shafts of various depths have been sunk upon it. Woodward
(1911) stated that the ‘“‘lode’ appeared to be small, and of gener-
ally low grade, with some rich bunches and wall concentration.
Below the water level, in the sulphide zone, nickel and cobalt
oceur.

The remaining four veins on these leases are of little im-
portance.

The Fortune Group—Included in this Group are the Leases
which were held at Glenderry (M.L. 49), Fortune (M.L. 64), Good
Fortune (M.Ls. 145, 146 and 174), Good Hope (M.1.. 175), Fortune
No. 1 and No. 2 (M.Ls. 181, 182) ; each of these Leases at different
times covering portions of two parallel veins. The two veins,
called the Western and Eastern ‘“‘Lodes,” strike about north-
easterly, and dip steeply to the north-west. .

The Fortune Group lies approximately 1-5 miles south of
the Carlow Castle, in an alluvial flat through which protrudes
low hills and mounds of gabbroidal lavas of age comparable
with the Warrawoona System. Copper and gold bearing guartz
veins form the ore bodies of this Group, filling shears in the
coarse-grained lavas.

Workings on the Eastern ‘“‘Liode,” which averages about
5 feet in width but in places bulges out to 40 feet, extend over
a length of 700 feet, the deepest shaft being about 70 feet near
the south-western end of the vein. Stoping has been restricted
to about 4 feet on the southern wall.

The Western “‘Lode” has been traced over a length of 500
feet, and averages about 8 feet in width. The deepest shaft on
this vein reached water level (70 feet), and the workings contain
one section which has been open stoped.

Both veins were evidently of low grade, although high assay
results were obtained from some picked ore.

The Weerianna Group—In 1907 a group of leases were taken
up in the Weerianna locality by the Roebourne Copper and Gold
Mines of W.A., N.L., a Melbourne Company which also owned
the Carlow Castle at Glenroebourne. These included the Lilly
Blanche Copper Mine (late M.Ls. 77, 187), Ena Reward (M.L.
118), and Ena Extended (M.L, 73).

The bulk of the production came from the Lilly Blanche
Mine during 1907 when some thirty men were employed, both
gold and copper ore being produced. A small production was
algo recorded from the same ground during 1915-1916. The mine
locality is at present held as P.A. 247.
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The Lilly Blanche is situated within the Weerianna Group
approximately 2 miles west-north-west of Roebourne in the
Mt. Welcome Range. The mine site may be reached by taking
the track branching off the Roebourne-Onslow Road which passes
through the abandoned State Battery site.

Copper mineralisation occurs in a shear line in a belt of
fine grained basic lava (schistose in places) which has been par-
tially intruded by dolerite, gabbro and granite. The rocks
strike in a north-easterly direction and dip at angles close to
vertical.

Surface indications of the copper mineralisation are weak,
and can in most places be detected only by copper stains in
quartz and the sparse iron gossan. The deposit has been opened
up by two shafts to a depth of 40 feet. When followed down
from the surface the width of copper impregnation increased,
showing at first some very fair oxide of copper, which at depth
gave way to chalcopyrite.

A shoot of ore about 76 feet in length was exposed to a depth
of 40 feet from the surface. The walls were well defined and
the vein was 3 to 4 feet wide.

The central portion of the deposit was later open-cut and
the lateral extensions stoped to within 10 to 15 feet of the sur-
face. The water level was about 43 feet below the surface.

The ground was covered in 1957 by P.A. 247, but no production
has been recorded since then.

About 15 chains south and south-east of the Lilly Blanche,
a group of seven small copper lodes were worked in a small way
on what is known as the Ena Leases. One of the copper bearing
veins strikes N.50° HE., dips almost vertically, and ranges in
width up to a maximum of 3 feet.

It has been open-cut down to a depth of 10 feet over a length
of about 30 feet. The vein outcrop consists of rubbly iron-
stained quartz and, as at the Lilly Blanche, it occurs in sheared
basic lava.

A little to the north-east of these workings are two other
veins lying close together. They strike about N.20° E., and
appear on the surface as ferruginous oxide and carbonate of
copper in a quartz matrix.

On the east side of these two there is a vein cropping out
over 3 chains striking N.10° E. Towards the northern end of
this outcrop a shaft was sunk 30 feet in low grade ore. Mont-
gomery (1907) states that the shaft was inaccessible at the time
of his visit but he was informed that there were three feet of good
ore on the bottom of the shaft. Cuttings into the outcrop south
of the shaft showed copper-stained rubbly guartz, from which
a small amount of fairly good oxide could be obtained.

Good Luck Group—This Group lies between the Carlow Castle
and the Fortune Groups. The principal workings were the
Good Luck (M.L. 184), and the Azurite (M.L. 129). Others in-
cluded in this Group are the White Australia (M.L. 114), Asteroid
(M.L. 98), and Kensington (M.1. 106).

The Good Luck workings have been referred to in some
earlier reports as Brown and North’s Mine. These are also
located in gabbroidal rocks, the western end approaching close
to the contact with a finer grained doleritic type rock.

The vein strikes N.80° W., and dips at about 85 degrees to
the south. Where exposed at the surface it averages about
18 inches in width, but at the 70 feet level it widens out to about
42 inches. The walls of the vein are smooth and well defined.
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At the surface, copper mineralisation congisted of oxides and
carbonates, which at depth gave way to chalcocite and chalco-
pyrite. Marcasite was also reported.

Details of analyses are given in the assay section below.

The Azurite workings (M.L. 129) are on an east-west trending
vein which dips steeply to the north. The host rock is a gabbro,
and the channel is narrow with the ore occurring in the form
of thin shoots. The deposit was opened up by means of a vertical
shaft, 36 feet deep, and a shallow open cut along the vein west-
wards of the shaft for a distance of 50 feet.

About 15 chains south of the Azurite is a parallel vein which,
though narrow, persists over a considerable length of outcrop.
It has been worked to only about 15 feet.

The White Australia workings (M.L. 114) on an east-west
vein are of a minor nature, and the ore is of low grade.

Production
Table 32
COPPER ORE AND CONCENTRATES
Carlow Castle Group
|
Period of No. of R . | Ore i Copper .
Production Lease Registered Name ! Treated | Content Value
To end of Long Tons | Long Tons | £A
18989 M.L. 14 Jarlow Castle Copper Mine 133-00 30-27 1,991
1900 M.L. 42 Federation Copper Mine ... 26-00 6-24 468
1907 M.L. 65 Carlow Castle 6-00 1-00 100
1907 M.1. 65 Roebourne Copper and Gold 81-00 19-88 1,415
Mines (W.A.) Ltd.
1909-1913 G.M.L. 150 Q. E. 319-84 37-91 *2 330
1910-1911 M.L. 135 Wait-a- While 36-05 9-87 501
1912~-1613 M.L. 143 Carlow Castle 59-28 9-50 662
1914 M.L. 167 r gu(id Est .. 22-43 3-49 256.
. arlow Castle s .
1916 M.L. 143 1| Roebourne Copper Mines } 6900 7-80 780
1917-1928 | M.Ls. 167, 183 | Roebourne Copper Mines . 167-45 2475 12,255
1957 M.C. 88 Carlow Castle Copper Mine 104-58 10-24 1 11,648-05
Total to end of 1960 1,024-63 160-95 | 12,5606-056
Average weighted assay = 15-89%.

* Also 45171 fine ounces of gold and 233-06 fine ounces of silver from 113-86 tons of gold ore
from 1909-1912, and also 111-09 fine ounces of gold from unrecorded quantity of copper
ore during 1912-1913.

t Also 21-12 fine ounces of gold from copper ore.

t Also contained 56-96 fine ounces of gold, and 19-82 fine ounces of silver valued at £889-006
and £8-05 respectively.

Period j No. : . § | Average ,

[} | of : Registered Name (;u%reous [ Asay o

Production | TLease | ¥e . Copper | atue
| : e ? B

! Long Tons | % IogA
1956 M.C. 88 | Carlow Castle Copper Mine .. 15-58 8-27 | 186-92
1957 | M.C. 88 | Carlow Castle Copper Mine ... 9-95 7-87 96 -00
Total to the end of 1960 o e .. o2533 81 | 282092
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COPPER ORE AND CONCENTRATES

Table 33

Fortune Group

Period No. . Average
of of Registered Name - Ore g,,opper ¢ Assay Value
Production Lease Treated Content | Copper
Long Tons | Long Tons - % £A
1901 M.L. 49 Glenderry 2200 4-50 | 20-45 287
1908-1910 M.1L. 64 Fortune ... 51-07 11-68 | 2287 680
1912-1913 | M.Ls. 145, | Good TFortune .. 219-15 44-75 | 2041 2,988
146
1916-1917 | M.Ls. 174, @ Good Fortune ... 63-40 9-58 1,013
175 |
1918-1919 M.L. 174 Good Fortune ... 56-77 / &-58 | 904
S |
Total to the end of 1960 412-39 ‘i 79-09 l 5,880
Average weighted assay = 19-19%.
Table 34
CCOPPER ORE AND CONCENTRATES
Weerianna Group
! i i
Period | No. | Average
0] I of | Registered Name 0_’9 Copper Assay Value
Production J Lease : Treated Content i Copper
| | Long Tons | Long Tons | % £A
1907 i ML, 77 | Lilly Blanche . 997-00 186-99 17,541
1907 M.L. 73 | Ena Extended .. 650 0-77 55
1908 M.L. 118 | Ena Reward 20-00 2-87 | 150
1915-1916 | M.L. 178 | Lilly Blanche 16-98 2-97 | 272
Total to the end of 1960 1,040-48 193-60 i; | 18,018
Average weighted assay = 18-69%.
Table 35
COPPER ORE AND CONCENTRATES
Glood Luck Group
A -
Period No. ! ) . | Average
of i of Registered Name = O}" Copper | " Ageay | Value
Production | Lease ! | Treated ontent % Copper i
o I N
i ! ) | Long Tons | Long Tons | % | £A
1917-1918 . M.L. 184 Food Luck o 5-21 1-01 ¢ 19-3 { 11
: ; !
}

Assays and Mineralogy

Carlow Castle Group—Referring to the Carlow Castle (M.1..
65), Finucane et.al. (1939) states :—
“Sampling results from the 70 feet level were as follows.

In a branch drive on the northern end of the reef, three
samples cut within a length of 20 feet gave an average

of 6-10 dwt. of gold and 8-88 per cent. copper over an average

width of 31-3 inches.

Three samples cut across the face

of the stope at the northern end of the main drive averaged
7-70 dwt. of gold and 4-06 per cent. copper across a total
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width of 186 inches. A fourth sample cut on the brow of
the main drive at the southern end of the stope assayed
5-37 dwt. of gold and 6-69 per cent. copper across 24 inches.
A run of 12 samples cut at 10 feet intervals in the back
of the main drive from the southern end of the 70 feet level
to a point 20 feet north of the Ladder Shaft, a total length
of 112 feet, gave an average of 1-99 dwt. of gold and 5-04 per
cent. of copper across an average width of 34-36 inches. The
average of the nineteen samples at the 70 feet level was
4-23 dwt. of gold per ton and 5-36 per cent. of copper across
an average width of 42-9 inches.”

A trial parcel of Carlow Castle ore was forwarded in 1957 to
the Kalgoorlie School of Mines (by Messrs. Hedley, Coat and
King who held the Lease at that time). Part of the report made
on this ore reads as follows :—

“Mineralogy and Assays of Ore—The copper minerals
identified were covellite and chalcocite (sulphides), mala-
chite and azurite (carbonates), and native copper; the
proportion of native copper was very small. The ore
assayed 4-52 per cent. copper.

The cobalt minerals identified were the arsenide
cobaltite, the arsenate erythrite and cobaltiferous calcite.
The ore assayed 0-84 per cent. cobalt.

The ore contained some free gold which appeared pale
probably due to the presence of silver. The ore assayed
gold 3-30 dwts./short ton, silver 9-00 dwts./short ton.

A small proportion of pyrite was seen in the ore.”

The average content of 21 ore samples taken in the Carlow
Castle Mine in 1938 by the North Australian Survey and assayed
at the School of Mines, Kalgoorlie, was :—Copper, 5-34 per cent.;
Cobalt, 1-18 per cent. ; Nickel, trace ; Arsenic, 1-21 per cent. ;
Sulphur, 2-47 per cent. ; Gold, 3-56 dwts. per ton.

The Fortune Group—An analysis of a sample taken by Mont-
gonriery (1907, p. 15) from heaps of picked ore gave the following
analysis (—

Per cent.
Moisture 1-30
Silica ... .. 29-09
Alumina 0-64
Magnesia 0-69
Lime .. ... Trace
Iron ... ... 25-12
Nickel ... -23
Copper ... ... 1815
Lead .. ... Trace
Sulphur 1-27
Oxygen, carbonic acid, etc. ... ... 2351

100-00
Eqgual on the dry ore to—

Copper ... 18-39 per cent.
Silver ... 5 ozs. 0 dwts. 8 grs. per ton.
Gold ... 2 dwts. 13 grs. per ton.

The Weerianna Group—Simpson (1952) states that the copper
at Weerianna is found in reefs of iron stained quartz, containing
cuprite, malachite, chalcopyrite, and some iron pyrites. Other
than the grade of ore indicated in the production table, no assay
data is available.
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Remarks

The most recently worked mine in the Roebourne centre is
the Carlow Castle (105 tons produced in 1957). Good grade ore
has been produced in the past, an appreciable amount of it with
a significant gold content. The local (W.A.) market is only
for fertilizer grade ore at present. 'To take advantage of poten-
tially valuable accessory minerals it will probably be necessary
to achieve a high degree of concentration prior to shipping
overseas.

Some of the veins appear as if they could still produce small
quantities of oxidised ore of a grade which could provide a satis-
factory return to prospectors by picking at rich near-surface
concentrations.

Any worth-while development, however, must depend upon
the satisfactory testing of these deposits below water level.

THE YANNERY AND WHUNDO DEPOSITS

Introduciion

Copper in this locality was first reported in 1912, production
commencing in 1913 when the property was known as the Yannery
Hill Copper Mine, M.1.. 144. 1In 1915 the adjacent land was taken
up as M.Ls. 179 and 180, called the Whundo Leases (originally
the Trouble Copper Mine) and intermittent production followed
until the collapse of the copper market in 1921.

Production re-commenced in 1955, the Leases then being
held as Yannery Hill M.L. 259, Whundo M.L. 260, and Whundo
West M.L. 261. The Whundo Leases were later flooded during
heavy seasonal rains and part of the old workings collapsed,
which caused them to be abandoned.

Up to the end of 1960 a total of 4,419 tons of copper and
cupreous ore had been produced from these Leases.

Information on these deposits may be found in Blatchford
(1913) and Simpson (1952).

Yannery is located 25 miles south-south-west of Roebourne
and may be reached by a track branching off to the south from
the Roebourne-Chiraton Road at a point 16 miles from Roebourne,
the total road distance being 33 miles. The track passes through
the Whundo Lieases which are located about 1 mile to the south-
west of the Yannery Hill Mine. Approximate geographical
co-ordinates are \—

Latitude 217 107 8.
Longitude 1167 15" E.

Reference may be made to the following maps :—
1. Lands Department Lithograph No. 111/300.
2. %ﬁndg Department 10-Mile Topographic Series, Onslow
eet.
3. Geological Sketch Map of Western Australia, Geol.
Survey West. Australia 1957,
Aerial photographs and photo-mosaics are also available
from the Liands Department.

Geological Information

The Yannery Hill Copper Mine—The copper occurs in a guartz
vein intrusive into metamorphosed pre-Nullagine sediments
which are capped in places by almost horizontal sandstones
and cherty rocks of the Nullagine System. The mineralisation
appears to be concordant with the older sediments.
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The ore body was first exposed on the north-western side
©of a gully which cut through an escarpment standing some
200 feet above the level of the Whundo workings to the south-
west. The ore has been open cut and stoped westwards into the
hill over a distance of about 90 yards. The stopes, which were
inaccessible at the time of the author’s visit, are at least 30 feet
deep and up to 30 feet wide in places. The average width of the
copper mineralisation, however, seems to range between 2 and
7 feet. Copper minerals identified were malachite, cuprite and
chrysocolla.

Blatchford (1912, p. 85) stated that ‘‘ there appear to be nine
lodes running parallel to one another in a belt some 200 to 300
feet wide. The surface of the ground is so broken, however,
that it is impossible to say at present whether these outcrops
represent separate veins or the broken portions of one or two
main cupreous lodes.”” Subsequent workings were not developed
across the above width but only in the shoots on one main line
of mineralisation.

The two main stopes, in fairly soft argillaceous sediments,
strike about 280 degrees and dip at about 40 degrees to the north-
north-east. Two. shafts (inaccessible Sept., 1961) have been
sunk on the down-dip side towards the western end of the work-
ings,

At the western end, and near the top of the hill, the line of
mineralisation disappears beneath the flat-lying Nullagine sand-
stones.

About 1 mile north-west and 1-5 miles south-south-west of
the workings, on the plain, conspicuous rounded masses of
doleritic rock crop out through the pre-Nullagine sediment.

The Whundo Workings—These are located about 1 mile south-
eastwards of the Yannery Workings on a fairly flat plain consist-
ing of eroded pre-Nullagine sediments some 200 feet lower than
the hills to the east.

The host rocks are similar to those at Yannery, consisting
of metamorphosed argillaceous and jaspilitic sediments, strongly
drag folded in places.

The workings, consisting of open cuts, shafts, cogsteans and
pits, extend over a total length of about 640 yards on the general
bearing of 255 degrees with many localised variations due to
drag. The copper mineralisation occurs in quartz veins con-
cordantly intrusive into the bedding, dipping northwards at
about 50 degrees, over a zone about 200 feet in width. Part of
this area is mantled by soil.

The bulk of the production was obtained from the workings
towards the eastern end where a 90 feet and a 60 feet deep shaft
are located. Some 40 feet south-east of the 90 feet shaft is a
partly collapsed open-cut about 70 feet in length, 15 feet wide
and up to 10 feet deep (1961). Drag folds suggest that the ore
shoots should have a plunge to the north-north-west of approxi-
mately 40 degrees.

The western workings were not so deep and now appear as
a line of collapsed holes and shafts.

On M.L. 261 (Whundo West) the workings lie on a well exposed
ironstone gossan, from 6 to 30 feet in width, probably an exten-
sion of that on M.L. 260.

Further to the west again, the old workings consist of two
shallow small open cuts, and several trenches and holes, the
deepest of which is collapsed and filled in to a depth of 12 feet.
They are orientated in a north-west direction and dip with the
country.
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The ironstone gossan at the western end can be traced over
a distance of about 500 feet, and carries carbonate of copper,

mainly malachite.

Production
Table 36
COPPER ORE AND CONCENTRATES
Period No. i ¢ Units
of of Registered Name | Ore vopper of Value
Production Lease : Content Copper
) Long Tons | Long Tons £a
1911 M.T. 138 Trouble  Copper 23-21 6-22 343
Mine
1915-1918 = M.Ls, 179,  Whundo Leases .. 386-20 82-25 8,046
: 180
1920 M.L. 192 Whundo ... 213-00 38-34 4,260
1920 M.1. 193 Whundo West . 113-00 20-34 2,260
1913-1920 M.L. 144 Yannery Hill Cop- | 469-25 118-81 9,961
per Mine
1920-1921 M.Ls. 144,  Yannery & Whun- 404-50 B87-14 8,116
192, 193 do Copper Min-
ing Co. Ltd.
1957 i M.L. 259 Yannery Hill Cop- 270-51 (i 3,759-04 7,062 50
per Mine 38-81<
1958 M. L. 259 Yannrey Hilt Cop- 675 L 121-67 210-00
1 per Mine i
Total to the end of 1960 1,886-42 386-901 \ 40,2585
i
Average weighted assay = 20-59%. i
CUPREOUS ORE AND CONCENTRATES
Period No. | Average e ‘
of of Registered Name Ore Assay | ,}’mt’f ‘ Value
Production Leage Copper | Copper |
] !
1 | Long Tons | £A
1951--1954 M.L. 2569  Yannery Hill 717 | 112,352-87
1953-1954 M.L. 260 @ Whundo ... e 244-75 1 i 4,905-38
19565-1959 M.L. 259 | Yanpnery Hill Cop- 776-10 | 8,830-15  14,567-85
. __per Mine ;
19551959 M.L. 260 | Whundo Copper | 79454 6,856-38 | 10,560-25
Syndicate .
- Total to the end of 1960 ! 2,5632-74 11-0 ;42,386-36
!

Assays

Simpson (1952, p. 165) gives the
““The following analyses were made of samples from five separate
lodes (at Yannery Hill) containing malachite, limonite, quartz,
with cuprite and chrysocolla in the last three :—

following information ;—

No. Copper Lead Silver per ton (Gold per ton
o A ozg. dwts. gros. | gros.

1 33-02 Nit 1 0 3 Trace

2 44-82 Nil 0 14 10 13

3 29-02 Nil 0 15 11 13

4 30-66 Trace Y 17 10 26

5 3228 Trace 0 3 6 26

No nickel or cobalt was found in any of these samples.”
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Remarks

Copper occurs in concordant mesothermal quartz veins in
pre-Nullagine metasedimentary (mainly argillaceous) beds at
both Yannery and Whundo, which are only about 1 mile apart
but on different stratigraphic horizons.

The water table at Whundo is probably shallow (perhaps
60 feet) but at Yannery, because of its elevation, it must be
considerably more. Neither of these deposits have been tested
below the water level, and not even to this depth across the known
width of copper mineralisation. It seems to the author that
this area is worthy of more detailed investigation.

Ture WoNMUNNA DEPOSITS

Introduction

In 1951 three Mineral Leases were pegged at Wonmunna in
the south-eastern part of the West Pilbara Goldfield. The
number of Lieases was subsequently increased to fifteen, but
the original partnership was dissolved and only five Leases
totalling 30 acres were still current in 1961.

Wonmunna is located about 120 miles north-westwards of
the turn-off near the No. 38 well on the Meekatharra-Nullagine
Road. The distance from the No. 38 well to the rail head at
Meekatharra is 200 miles by the Great Northern Highway. The
rail distance from Meekatharra to Geraldton, the nearest port,
is 336 miles. Access is by graded road via Bulloo Downs and
Prairie Downs Homesteads. The deposit is 38 miles northwards
by track from Prairie Downs. Approximate geographical co-
ordinates are —

Latitude 23° 157 8.
Longitude 119° 15 H.

Reference may be made to the following maps :—
1. Lands Department Lithograph 91/300.

2. Lands Department 10-Mile Topographic Series, Nab-
beru Sheet.

3. Geological Sketch Map of Western Australia, Geol.
Survey West. Australia 1957,

Geological Information

The copper mineralisation occurs in weakly metamorphosed
undulating sedimentary beds of Precambrian age. The sequence
includes interbedded calcareous shales, shaley-siltstones, cherts
and sandstones. In the vicinity of the deposit & number of small
synclinal and anticlinal keels and crests can be seen, with the
plunge varying from east to west. The area is also drag folded
to some extent so that the overall attitude of the beds is hard
to determine but it is thought that dips are generally less than
45 degrees.

Bedded (?) doleritic intrusives are exposed in places but not,
as far as the author could see, in the immediate vicinity of the
copper occurrences.

Some hills in the vicinity have rounded profiles, whilst the
ones at a higher elevation are flat topped and covered by a
lateritised zone. This area forms portion of the southern edge
of the Hamersley-Opthalmia Plateau, a description of which
is given by Talbot (1920).
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The workings consist of two small open cuts, the largest one,
near a loading ramp, is about 10 feet deep at the western end,
about 10 feet wide and 24 feet long. On the face at the western
end a small drag fold in sandy shale contains copper mineralisa-
tion in the form of malachite, some azurite, a little chrysocolla
and cuprite, with iron oxide Stain. This is mainly confined to
a band about 18 inches wide but there are some thin seams of
malachite along fractures in the adjoining rock. The grade of
the material exposed is low.

Weakly developed iron stone gossan can be traced on the sur-
face for about 50 yards eastwards from the cut.

At about 200 yards bearing 260 degrees from the loading
ramp is another small open cut. This is I.-shaped, each arm
being about 10 feet in length, 4 feet wide, and 4 to 5 feet deep.
This exposes a small drag fold in banded shale weakly mineralised
with azurite, malachite and cuprite in blebs and thin veins.
It is on practically the same line as the mineralisation in the
bigger open cut but there are no surface indications of copper
between the two places.

Generally the copper mineralisation is weak and dissemin-
ated. It appears to be a bedded deposit of very low primary
grade which has been concentrated in small localised struc-

turally favourable positions.

Production
Table 37
COPPER ()RE AND CONCENTRATES
Period No. Copper . [
of of / Registered Name re | Copper Value
Production | Lease Treated | Content |
; |
I n ong Tonk L onv Tons L £A
1953 M.Ls, 243, 245 | Dunnet and Party Won- 13-32 41 674
| munna Leases ; :
(LPR}LOUS ORE A\ D (ON(TVT ATES
i Average
Period of | No. of P - i Cupreous | Assay | .
Production | Lease Registered Name . Ore | per cent.  value
: Copper
| Long Tons | £A
1953 . M.Ls. 243, 245 | Dunnet and Party Won- | 5-87 23-7H 315
munna Leases : i
Remarks

There are unofficial reports of high copper values in samples
from this area. The two small, obviously hand picked, parcels
sold, averaged 25-27 per cent. copper.

The copper mineralisation seen by the author, however,
was weak and scattered. The isolated location, poor access
roads, and long rail distance to port all seriously reduce any
margin of profit which might be hoped for by a prospector working

these deposits.
Economically this deposit seems to be of little significance.
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FUTURE EXPLORATION IN THE WEST PrLBARA GOLDFIELD

The Whim Creek deposits are currently being investigated
by diamond drilling, mapping, mining development, and sam-
pling. It is generally accepted that the grade of ore will be
low, about 3 per cent. copper might be expected, and it will be
necessary to prove large reserves which can be economically
concentrated locally. The same consideration must be given
to Mons Cupri. Both of these places must be evaluated as open-
cut prospects at the present time.

Other worked deposits in sedimentary strata occur at Egina
and Croydon, 30 and 20 miles respectively from Whim Creek,
but lying one on each side, east and west, of a tongue of intrusive
granite which extends on the surface from northwards of Whim
Creek to about 12 miles south of Croydon. These are pre-
Nullagine metasediments as at Whim Creek, but are presumed
to be somewhat lower in the succession. Mineralisation occurs
in steeply dipping narrow epigenetic mesothermal quartz veins
intruded along the sedimentary bedding planes.

Similar veins occur at Yannery and Whundo, but at these
places the veins occur over a zone which in places is up to 200
feet wide. The host rocks here are overlain unconformably
by unmineralised Nullagine sediments.

Of these four later deposits, it seems that Yannery and
Whundo, which are just over a mile apart and collectively have
yielded about six times as much ore as either Egina or Croydon,
are worthy of more detailed investigation than they have had
in the past. It must be expected, however, that the primary
sglphid?s would be met with at little more than 100 feet beneath
the surface.

The copper bearing quartz veins in greenstone rocks in the
vicinity of Roebourne should probably still yield small parcels
of picked ore to prospectors, but the area does not seem to have
the same possibilities as the localities discussed above.

THE ASHBURTON GOLDFIELD DEPOSITS

SUMMARY

Mines Department production records show that since 1908
the Ashburton Goldfield has yielded 382-66 tons of copper ore
with an average assay of 27 per cent., and 121-3 tons of cupreous
ore, for fertilizer purposes, assaying 13-24 per cent. It seems
likely, however, that not all of the early production has been
officially recorded since the extent of some of the older workings,
though limited, is in excess of that required to produce the
listed tonnage, and also because there are reports of extra
tonélo%ges having been shipped out. The total may be closer
to tons.

With the exception of disseminated mineralisation in frac-
tured epidiorite at Blacks Copper Mine, all of the deposits are
narrow epigenetic mesothermal quartz-copper vein intrusives
into metamorphosed argillaceous and arenaceous sediments of
the Mosquito Creek System. Many of them are concordant
and a few are in the form of lode formations. They probably
all carry gold and silver, and at least at Uaroo, also lead.
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They have all been worked only for enriched supergene ore,
usually in the form of malachite, but also cuprite, azurite,
chrysocolla, and chalcocite, with atacamite (Uaroo) and bro-
chantite (Stockyard Creek). None of the deposits have been
worked beyond a depth of 90 feet.

Prospecting has been restricted to surface examinations
and sampling, with shaft and pit sinking and costeaning in
the vicinity of the richest surface exposures.

The following Table summarises the types of deposits in
the Field.

Table 38
TYPES OF DEPOSITS IN THE ASHBURTON GOLDFIELD

Deposit Ore Produced
- - Remarks
. | \ Copper | Cupreous
Locality Tenement O { Ore

Long Tons | Long Tons
Varoo ... Various 27-84 2-0 Narrow steeply dipping quartz veins
in metasediments. Some gold,
silver and lead.
Westons ... Various Not recorded Narrow steeply dipping gquartz veins
in metasediments over a zone
about 400 feet wide, but main
mineralisation over 40 feet. Some
lode type formation. Some gold

and silver.

Victoria ... .. M.Ls. 88, 148 146-00 31-75 Narrow steeply dipping quartz vein
in metasediments.

Red Hill Various Not recorded Narrow discordant steeply dipping

quartz veins, enriched where they
intersect dolerite. Some gold,
silver and lead.
Cane River M.L. 62 175-50 Concordant (?) steeply dipping
quartz lode in phyllite and schist.
Some silver, lead and gold.
Ashburton Downs | P.As. 264, 265, 20-05 21-66 Narrow concordant and discordant
323 quartz veins in flatly dipping
thinly bedded arenaceous and
argillaceous sediments.

Ashburton Downs P.A. 263 3-65 Thin steeply dipping quartz vein in
i metasediments.
Bilacks Copper Mine Not recorded Disseminated mineralisation in

fractured epidiorite.
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COPPER AND CUPREOUS ORE PRODUCTION IN THE

TaE Uaroo, WESTONS, AND VICTORIA DEPOSITS

Introduction

The first recorded production of copper from the Uaroco
centre, which includes the Westons Area and the Victoria
1ocahty, some 9 miles north of Westons, is for 1908, and from
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ASHBURTON GOLDFIELD TO THE END OF 1960
Copper Ore and Concentrates
Year QOre : Copper Content Value
i i
o ;
Long Tons | Long Tons £A
1908 188-06 36-79 2,311
1909 . 10-75 4-31 259
1910-1914
1915 l-lb-()() 55-24 3 744
1916 2-61 0-27 27
1917 3-71 0-52 67
19181938
1939 2-00 0-59 23
1940-1948 .
1949 1-30 0-19 13
1950
1951 23-70 4-08 493
1952~ 19)6
1957 . 4-59 1-46 326
1958-1960
Total 382-66 103-45 7,263
- V A\ emge uexf;ﬂtcd ass :“27-09{). 7777777777
Cupreous Ore and Concentrates
! | Average
T | Enits O :: Assay 7
Year Ore Units Copper per cent. Value
Copper
Long Tons £A
1951 39-66 448-15 11-3 493-92
175 21-26 12-15 30-63
19)5 9-79 01-43 9-34 114-30
1954 .
1955 12-70 103-2¢ 740 141-25
1956 . 2-0 27-72 13-86 52-66
1957 1() 59
1960 . 54-15 914-08 16-88 1,947-00
Total 122-05 1,605-87 13-24 2,779-76



this time up to the end of 1960, Mines Department records show
that 173-84 tons of 36-7 per cent. copper ore, and 75-38 tons of
14-5 per cent. cupreous ore have been produced.

Uarco lies 80 miles south-east of Onglow just west of Bous
Creek, a tributary of the Ashburton River, in a belt of Mosquito
Creek Precambrian metasediments which have been mineralised
by copper, silver, and lead bearing concordant and discordant
quartz veins. The mineralisation at Uaroo, as far as is known,
extends over about 6 miles from the Elsie Helen Mine (M.L.
159) on the north, to the Silver King Mine (late M.Lis. 43, 49)
on the south.

Westons is located about 13 miles slightly south of west
from Uaroo Homestead, the Huro Leases are 7 miles north of
Westons, and the Victoria L.eases are about 35 miles north
of these.

Some of the information given in this report has been taken
from the following references : Maitland (1909), Maitland (1919),
Talbot (1926), Finucane and Sullivan (1939), Simpson (1952).

The Uaroo locality is 30 miles eastwards by graded dirt
track from Barradale Crossing on the North West Coastal High-
way. Barradale Crossing is 91 miles south of the port of Onslow.
An alternative route to Onslow is via a graded road and track
which runs north-north-westwards from Uarco Homestead, and
along the southern bank of the Ashburton River, the distance
being 104 miles. The jetty at Onslow was severely damaged
during a cyclone early in 1961 and cargo from ship to shore is
handled by lighter at present (Oct., 1961). Approximate geo-
graphical co-ordinates are as follows :(—

Latitude 22° 457 S.
Longitude 115” 20" K.
Reference may be made to the following maps :—

1. Lands Department Lithograph 94/300.

2. Lands Department 10-Mile Topographic Series, On-
slow, Sheet 13.

3. Geological Sketch Map of Western Australia, Geol.
Survey West., Australia 1957.

Aerial photographs and photo-mosaics are also available
from the Lands Department.

Geological Information

The ore bearing area is occupied by a series of metamor-
phosed sedimentary rocks, consisting of slates, phyllites, sand-
stones, guartzites, grits and conglomerates which are strongly
folded into a series of fairly tight undulations, the axis of which,
and the bedding, strike generally north-north-west to north-
west, dipping easterly and westerly at generally steep angles.
They are considered to belong to the Mosquito Creek System
of pre-Nullagine sediments.

These rocks are intruded at various places by thin irregular
guartz veins, mostly—but not always—conformable to the strike
of the beds carrying copper, gold, silver and lead. All of the
copper production has been in the form of oxidised ore from
shallow depths.

The Uaroo Group—The Silver King lead deposit lies about
1-5 miles north-west of Uaroo Homestead. The Uaroo Group
of copper mines lies about 4 miles north-north-west of this on
the same line of interbedded metamorphosed argillaceous and
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siliceous sediments. This line lies about 3 miles distant from
the western boundary of a large intrusive granitic mass. A
small dolerite dyke occurs to the north of the Silver King Mine.

The Uaroo Group of Leases includes the Pedan (late M.lL.
60), the Pedan South (late M.L. 61) and the Phoenix (late M.L.
52). The Dark Horse (late M.L. 32) was located about 1-5 miles
south of the Phoenix.

The host rocks here are phyllite and slaty argillaceous
rocks, which are garnetiferous in places, and banded quartzites.
These have been faulted and fractured, and in places are in-
truded by large irregular barren quartz masses, and thinner
more regular mineralised siliceous veins. Some post mineral-
isation faulting appears to have occurred.

The workings on the old Pedan Lease consist of a shaft
about 100 feet deep which is located near a fault from which
copper bearing veins strike off to the north and west-north-
west (Maitland, 1909). The shaft was sunk on the south-eastern
(down-dip) side of the eastern vein and cut the vein (which dips
at about 75 degrees) at 6 feet beneath the surface. The vein,
as exposed in an open cut just westwards of the shaft, is from
2 to 3 feet thick.

The vein on the western side can be traced in outcrop for
about 500 feet, with the indications of copper decreasing west-
wards. An open cut, 30 feet in length and about 12 feet deep,
shows the vein to be about 4 feet in width. The vein has been
dragged around to the north-east at the eastern end where it
is cut off by the fault.

The main shaft was evidently carried on down through the
fault, and according to reports, encountered the vein on the
western side at a depth of 85 feet. A westward crosscut at
30 feet also reached the ore-body, which was then driven on
for a short distance to the south-west.

The ore consists of malachite, atacamite, chrysocolia, and
tile ore, the outcrop being marked by boxwork gossan.

There are several other thin copper bearing veins in the
vicinity generally striking with the country, but none has been
found rich enough to work.

The Dark Horse (M.L. 32) lies 2'3 miles south-south-west
of the Pedan main shaft. The vein has a maximum width of
about 2 feet and crops out on a bearing of 153 degrees over about
24 chains, dipping steeply east. It has been tested by two shafts,
one 18 feet deep on the outcrop, and the other 48 feet deep on the
down-dip side. They penetrate the vein about 30 feet apart
along the strike.

The ore consists of blue and green carbonate, and some
chalcocite. Copper mineralisation along the vein is variable
but generally weak, the two shafts having been sunk on the
richest part.

One chain to the east of the deepest shaft a parallel vein
about 8 inches in thickness carries copper carbonates over
about 3 chains. Some other shallow workings in the vicinity
have opened up similar narrow veins showing weak copper
mineralisation.

About 2 miles southwards of the Dark Horse Lease a trans-
gressive quartz vein carrying lead, silver and some copper has
been worked by an adit, stopes and open cut. This is the old
Silver King Lead Mine which was first opened up in 1901.
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The vein is a quartz reef, striking approximately north
and south and dipping to the east at about 70 degrees. It is
about 6 chains in length and varies in width from 15 inches up
to 4 feet. Lead occurs as galena, with carbonate and sulphate
oxidation products., Silver and copper are accessory.

The adit intersected the vein, which was then driven on
at an average depth below the surface of about 60 feet. The
reef was stoped to the surface, and underhand stoped below
the level over a length of about 75 feet to a depth of 80 feet.

The ore shoot occurs chiefly in an arenaceous bed, and
plunges to the north-east at about 65 degrees.

The Walgo Copper Mine (M.L. 81), located 17 miles south-
south-west of Uaroo Homestead, was prospected by means of
two shafts and open-cuts, about 300 feet apart on a north-south
line. The southern open-cut was 100 feet long and 12 feet deep,
and the shaft sunk near the middle of this was about 90 feet
down. A short drive at the 50 feet level reached 36 feet to the
south. The northern open-cut is 20 feet in length and about
10 feet deep. The ore body was stoped upwards from the 30 feet
(lievel to the open-cut. The shaft was approximately 30 feet

eep.

The ground here is similar to that at the Silver King Mine
and the Pedan Lease, and copper mineralisation consists of
malachite and cuprite, with iron oxide in a quartz gangue,
averaging about 2 feet in width.

The Elsie Helen (M.L. 159) is located on a northwards con-
tinuation of the Pedan line of mineralisation and a few tons
of ore were raised from here in 1956 and 1957.

The Westons Group—Westons Copper Mine is situated about
13 miles south-west from Uarco. Copper indications occur in
narrow quartz veins intrusive into slates and phyllites, extend-
ing intermittently over a zone about 400 feet wide and about
2,000 feet long.

The strongest copper mineralisation, however, in the form
of carbonates and oxides with some chalcocite, (Simpson, 1952,
p. 162) and a gangue of hematite, titanite, and biotite, appears
to be confined to a belt about 40 feet wide (Maitland, 1903, p. 76).
It is actually a composite vein, with thin parallel veins en-
closing a considerable quantity of phyllite country rock.

The main workings consist of two open cuts about 250 feet
apart excavated on a line of mineralisation which strikes about
330 degrees and dips steeply south-west.

The northern open cut is 32 feet long, about 10 feet wide
and 15 feet deep, with some trenching on the north side.

The southern open cut is about 120 feet long, about 20 feet
wide at the surface but about 6 feet wide at the bottom, and
has an average width of 10 feet. Two shafts have been sunk
in the floor of this cut. The main shaft according to Maitland
(1933, p. 77) reached a vertical depth of 90 feet, without disclosing
any ore of importance. Water level was at about 80 feet below
the surface.

Another shaft about 35 feet to the south was sunk to about
37 feet, at which level a drive connected with the northern shaft.
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HEast-west crosscuts 7 feet long, were cut from the northern
shaft at 35 feet below the outcrop. These showed 6 feet of guartz
formation, but a sample taken by Finucane and Sullivan over
a width of 55 feet assayed only (-42 per cent. copper and con-
tained no gold.

The Euro Leases were situated about 7 miles north of
Westons. The nature of the mineralisation is similar and ex-
tends over a length of about 1,300 feet in a zone up to 50 feet
wide. Workings consist of a 50 feet shaft and numerous small
excavations which disclosed low grade copper mineralisation
in the form of malachite, azurite and chalcocite. Seleniferous
Tetradymite (sulpho-telluride of bismuth) also occurs in small
quantities.

The Victoria Leases are located about 17 miles north-west
of Uaroo, and 9 miles southwards of Globe Hill. Mines Depart-
ment records show that since 1915 this area has produced 146
tons of copper ore containing 55-24 tons of copper (Cu), and
23-75 tons of cupreous ore assaying 10-76 per cent.

The workings consist of a shaft about 70 feet deep with an
open-cut about 60 feet long, on a vein which averages about
4 feet in width at the surface and can be traced in a north-east
and south-west direction for some 600 feet.

The open-cut leads to the northern end into a rill stope
which runs to near the bottom of the shaft. There are drives
at the 20 feet, 40 feet, and 60 feet levels.

The ore, mainly in the form of malachite and azurite in a
guartz gangue, averages about 3 feet in thickness in the workings
although mineralisation extends up to a width of 11 feet in
places.

A prospecting shaft about 20 feet deep has been sunk on
the ore body a short distance to the north.

Production

Despite the widespread workings, very little tonnage is
recorded as having been produced from the Uaroco Centre. It
appears that some ore has been sold without returns being listed.
For example, there is no record of production from Westons,
but Finucane and Sullivan (1939, p. 7) stated “During 1937, 4-8
tons of hand picked copper ore were shipped from Onslow and
several bags of ore were lying near the North Open-cut.”

Table 40
COPPER ORE AND CONCENTRATES

Period No. | | Copper
of of | Registered Name | Ore Content | Value
Production Lease | | |
| £4
1908 6-50 | 1-94 | 114-00
1908 &-00 1-80 7100
1908 i 10-75 4-31 25900
1957 g lsie Helen Copper Mine . 4-59 1-46 -
1915 H i Victoria Copper Mine 146-00 5524
Total to the end of 1860 173-84 | 63-95 | 3,518-40
Average weighted assay = 46-89%.
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CUPREOUS ORE

AND CONCENTRATES

| ) Average
Period No. Cupreous Assay
of | of Registered Name Ore per cent, Value
Production Lease Copper
Long Tons £A
1951 M.L. 148 | Victory Copper Mine (late 30-00 10-65 319-67
i M.L. 88
1952 M.L. 148 ; Victory Copper Mine (late 175 6-85 3,677-64
ML 88
1956 . M.L. 159 | Kempton Bros. Elsie Helen 2-00 13-86 5266
Total to the end of 1960 33-75 10-62 3,049-97

Assays and Mineralogy

The Uaroo Group.—Simpson (1952, p. 161) states ‘“In the Long
Tom Group the ore consists of atacamite, chrysocolla, mala-
chite, and tile ore. A sample of green carbonate assayed:—
Cu, 47-36 per cent.; Pb, 0-10 per cent.; Au, 1 oz. 5 dwts. 19 gr.
per ton. The quantlty of ore raised to the end of 1917 was 169-25
tons, yielding 62-49 tons of metallic copper.’

Malachite is abundant in the copper ores of Uaroo, and also
occurs to a slight extent in the lead ores.

Two samples from M.L. 5, assayed :

Copper, per cent. .. 25-14 571
Silver, ozs, per ton ... 1-63 0-41
Gold, ozs. per ton trace nil

Sample 1.—An intimate mixture of fine grained malachite,
quartz, and a little limonite.
Sample 2.—Vughy chalcedonic quartz with films of malachite.

COPPER ORE

ANALYSES OF

Locality Nature of Ore Copper Lead Grold Silver
. ounces | punces
Y% per ton ; per ton
Taroo . 21-09
Nil 39-77
Nit 34-81
Malachite, cerussite, ete. .. 2988 4.9 Trace 29-55
Malachite, cuprite, iron oxides 25-14 Trace 1-63
and quartz
Malachite, cuprite, iron oxides 5-71 Nil 041
and quartz
Malachite, cuprite, iron oxides 30-70 Nil Nl
and guartz
\Ia,l(uhne cuprite, iron oxides 9-21 Xt Trace
and quartz
Valentine Copper Mine, | Malachite, cuprite, iron oxides .13 3 gr. 1-07
2 miles south of and quartz

Referring to the old Pedan M.L. 60, Maitland (3908, p. 69)
states *““In November, 1907, a trial Shlpment of about five tons
of the highest grade ore was raised, carted to Onslow, and shipped
to England. According to the ﬁgures courteously given to me
by Mr. Finch, it appears that the parcel weighed 5 tons, 19 cwis.
2 qgrs. 11b.” This ore assayed 21-63 per cent. copper. The assay
on dry ore being:

Copper 20-33 per cent.
Silver 2 0z8.
Gold ... 0-20 ozs.
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The Westons Group.—Three samples aggregating 15-66 feet
at the bottom of the northern face of the North open cut, taken
by Finucane and Sullivan (1939, p. 7) gave an average assay of
5-83 per cent. of copper with a trace of gold. A sample from a
bench in the centre of this cut assayed 4-06 per cent. of copper
and a trace of gold over 76 inches, but a sample from the southern
face of the cut assayed only 0-40 per cent. of copper and a trace
of gold over 56 inches.

At the 35 feet level crosscuts from the northern shaft a sample
cut over 5-5 feet in quartz formation assayed only 0-42 per cent.
copper and contained no gold.

Three samples cut from the southern shaft returned 0-59
per cent. of copper over 3-0 feet, 0-16 per cent. of copper over 34
inches, and 0-40 per cent. of copper over 48 inches. None of
these contained any gold.

The Victoria Group.—The only assay information for this
area is from Simpson (1952, p. 162) who states ‘A specimen from
Victoria M.L. 94 (0ld 88), 9 miles south of Globe Hill, is composed
of malachite and cuprite and assayed 40-3 per cent. copper.”

Remarks

The copper mineralisation in the Uaroo area is known to
occur in localities 15 miles apart in an east-west direction, and
17 miles in a north-south direction. Mineralisation is con-
tained in steeply dipping quartz veins and lodes in metamor-
phosed argillaceous and siliceous sediments of the Mosquito
Creek System.

As well as copper, there is gold, lead and silver mineral-
isation.

Small parcels of good grade copper ore have been produced
in the past by prospectors who have hand picked the ore. From
the assays given by Finucane and Sullivan, and from the fact
that all of the workings have been abandoned at depths less
than 90 feet, it is evident that the bulk of the ore now exposed
is low grade.

However, because of the considerable area over which min-
eralisation occurs in a favourable environment, the author
considers that the area is worthy of more detailed investigation
using modern methods of prospecting.

Tur Rep HiLn Axp CanE RiveEr DrrposiTs

The Red Hill Deposits are situated 68 miles south-east of
Onslow in the Ashburton Goldfield. The Cane River Deposits
are 22 miles south of this,

Official production figures show that the late M.L. 62 (“Canc’”)
in the Cane River locality in 1907 yielded 175-5 tons of ore assay-
ing 19-3 per cent. copper. It appears that some small parcels
of ore have been won from the Red Hill ore-bodies, but there
are no official records of these.

Mineralisation occurs in metasediments of Mosquito Creek
age, which are unconformably overlain by flatly dipping Nulla-
gine rocks.

Some of the following information is taken from Maitland
(1909), Jones (1939), and Simpson (1952).

Access to these deposits from Onslow is 48 miles eastwards
along the North-West Coastal Highway to Peedamulia Home-
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stead, and thence 28 miles further eastwards by graded track
to Red Hill Homestead. Station tracks lead north and south
to the Red Hill and Cane River Deposits respectively. Approxi-
mate geographical co-ordinates of the Red Hill ore-bodies are:—

Latitude ... 21° 50" S.
Longitude ... 116° 5" H.
Reference may be made to the following maps :

1. Liands Department Lithograph 96/300.

2. Lands Department 10-Mile Topographic Series, Sheet
13, Onslow.

3. Geological Sketch Map of Western Australia, Geol.
Survey West. Australia, 1957.

Aerial photos and photo-mosaics are also available from the
Lands Department.

Geological Information

The Red Hill Deposits..—These occur near the western edge
of a dissected plateau consisting of siliceous dolomites, sand-
stones, and shales, resting unconformably on ferruglnous quart-
zites and argillaceous rocks of the Mosguito Creek System.
These latter rocks are the host to discordantly intrusive copper
bearing quartz veins which strike north-easterly to easterly,
and dip vertically. There are also some apparently concordant
dolerite intrusives which are pre-mineralisation.

Westwards from the old workings a valley flat extends for
a few miles until the eastern edge of the dissected upland, of
which Mt. Darnell is a part, is reached.

There are two so-called mines, the northeriy one being
known as the Red Hill Copper Mine, and the southerly one as
the Red Hill South Mine.

The Red Hill reef crops out along an east-west line for just
over 1,000 feet, and has a maximum width of about 4 feet.

There are two old shafts, called the No. 1 (on the east) and
the No. 2. According to Maitland (1909, p. 92) the No. 1 Shaft
was carried down to a depth of 30 feet on the vein which had been
opened out to the east and west for a distance of about 13 feet.
The quartz was found to contain narrow copper and iron bearing
seams. Values varied considerably, secondary mineralisation
being concentrated in places into small bunches and kidneys
of good ore.

No. 2 Shaft, about 80 feet to the west of No. 1, was sunk to
a depth of 25 feet upon a bunch of copper bearing quartz which
at the surface was 18 inches thick but gradually petered out.
At the foot of the shaft, the quartz vein was 3 feet wide and
carried an inch or two of low grade copper in a limonite and
guartz gangue.

The shoot of ore on which the No. 1 Shaft was sunk occurs
where the quartz vein cuts through a dolerite dyke about 25
feet wide.

The Red Hill South workings are on another quartz vein
about 40 chains to the south which crops out over about 3 chains,
striking 40 degrees and dipping vertically. As for the northern
body, the main enrichment occurs where the vein passes through
a band of dolerite.

Jones (1939) states that the shaft on this shoot was 28 feet
deep and a drive had been extended some feet northwards. The
vein averaged about 12 inches in width and over 5 months in
1937 four tons of 50 per cent. copper ore were mined.
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Shallow excavations have been made on other small vein8
in the vicinity but all mineralisation exposed was of low grade.

The Cane River Deposits.—These are situated about 20 miles
south of the Red Hill Deposits, and about 8 miles south of Red
Hill Homestead.

The rocks in this vicinity consist mainly of quartz-sericite
schists striking north-north-west and dipping at steep angles,
and which probably belong to the Mosquito Creek System.
These are unconformably overlain in places by flatly dipping
siliceous dolomites of Nullagine age. Workings in this area
are known as the Cane River, Rundle’s Hill and Locke’s Mines.

The Cane River Leases were pegged over flat ground on a
guartz lode which crops out over 1,350 feet, striking 325 degrees,
and dipping to the south-west at about 75 degrees. The lode
consists of sheets and interlacing lenses of mineralised quartz
enclosing a schistose matrix, which itself in places carries dis-
seminated values. The maximum width of lode formation
exposed was about 8 feet, with ore lenses up to about 2 feet 6
inches wide (Maitland, 1909, p. 84).

The ore is generally in the form of a gquartz gangue, inter-
sected by minute veins and lenses of copper pyrites and its de-
composition products. Malachite was plentiful near the out-
crop, and at places tile ore and chalcocite were important. The
water table stands at about 40 feet depth.

Several shoots of ore were mined, most ore being extracted
from the one at the southern end. At this place a shoot of ore
about 140 feet long and about 30 inches wide has been mined
to a depth of 42 feet. The so-called Nos. 1 and 2 Shafts, and
another old shaft 30 feet north-east of the No. 1, are located on
the shoot.

No. 3 Shaft, about 250 feet northerly of No. 1, was sunk to
42 feet on a shoot of ore about 2 feet wide. The ore was stoped
to 20 feet. The controlling structure is well defined in the bot-
tom of the shaft, but carries no ore. Several short, shallow
excavations have been made between No. 2 and 3 Shafts.

No. 4 Shaft is about 115 feet northerly of No. 3, and reached
a depth of 42 feet. At 33 feet the lode was driven on 49 feet north-
erly, and 40 feet southerly, and stoped to the surface. The width
of ore varies from a few inches at the northern end, up to 3 feet
at the southern end of the open stope.

No. 5 Shaft, 120 feet northwards of No. 4, is 42 feet deep and
at the bottom a northerly drive extends for 14 feet, At this
level Maitland (1809) states that a thin vein of good ore was
exposed underfoot on the hanging wall of the lode.

Several pits and shafts have been sunk on the lode northwards
of the No. 5 Shaft over a distance of about 550 feet. Mineralisation
exposed in this section is of low grade.

The Rundle’s Hill Deposits.—These are situated about 1-75
miles south-east from the Cane River Leasgses. Malachite, cup-
rite and chalcopyrite occur in a vertically dipping gquartz vein
which averages about 3 feet in thickness and can be traced over
a distance of 1,350 feet along a line bearing 300 degrees. A% the
southern end the vein is intrusive into flatly dipping siliceous
dolomitic rocks of apparently Nullagine age, which seem to
overlie the steeply dipping phyllites and schists which are the
host rocks at the Cane River Leases.
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Near the south-eastern end of the vein, on the northern slope
of Rundle’s Hill, a shaft has been sunk to a depth of 18 feet. The
vein here is about 3-5 inches wide and carries some malachite
and chalcopyrite. Shallow excavations to the north-west of
the shaft show a little copper in thin disseminated veinlets.

Other Deposits in the Vicinity—At a few other places a little
excavation work has been done on showings of copper. These
include Liocke’s “Mine”, 35 miles north-west from the Cane
River Mine. According to Maitland (1909) copper mineralisation
occurs here in a quartz reef striking north-easterly at about
right angles to the general strike of country rock, which is
soft, fissile phyllite. A shaft reached a depth of about 28 feet,
at which level a drive extends 14 feet to the north-east, the
exposed mineralisation being about 12 inches wide.

The Big Blow is situated about 30 chains westwards from
Liocke’s Mine. The name is derived from a large lenticular
vein of quartz 7 to 8 feet in width which is one of a number of
parallel veins carrying a few small lenses of copper ore. A few
shallow holes have been dug on these.

Beechworth’s, and Niven’s, copper shows, situated north-
wards of the Red Hill Deposits consist of low grade copper
mineralisation in quartz veins (Maitland, 1909). Beechworth’s
vielded a few tons of handpicked ore averaging about 30 per
cent. Neither of these seem very promising.

Production

As stated, the only recorded production is from M.L. 62,
one of the Cane River Leases. Maitland (1909) states that the
ground covering the Cane River Copper Mine was first applied
for in 1899, Twelve tons of good grade ore were sent to South
Australia but heavy transport charges left the owners no profit.
Altogether 44 tons of ore were raised during these early opera-
tions but the metallic copper yield is not known and the figure
is not included in production statistics.

Jones (1939) states that 4 tons of 50 per cent. copper ore were
mined from the Red Hill South Mine in 1937.

Table 41
COPPER ORE AND CONCENTRATES

Period of No. of Registered Name ! Copper Copper | Value

Production Lease | | Ore . Content |
i ‘ H
. Long Tong " Loug Tons £A
1907 M.L. 62 *“Cano "’ o 175-50 33-85 | 2,126-00
H | | : i
Average Assay == 19-39. o
Assays

Some assays of Red Hill Copper Ores are given by Simpson
(1952, p. 160) :

Copper | Lead Gold Silver

ounces ounces

% per ton . per ton

ite, cuprite, quartz . Trace 2-45
3, cuprite, quartz

Trace

A shite, cuprite, quartz . Nil

Malachite, cuprite, quartz . Nil

Malachite, cuprite, quartz ] Nil

Malachite, cuprite, quartz i 40-6 | 0-04 i
i




Referring to the northern Red Hill workings Maitland (1909)
states : ““The lode is a quartz reef containing narrow veins of
ores of copper and iron, and in some cases secondary silica ;
a typical sample of this class of ore (7898) assayed in the Survey
Laboratory 4-74 per cent. of copper. A much more ferruginous
type of oxidised ore (7897) returned 28-15 per cent. of copper,
whilst an average sample of the limonitic ore (7900) returned
14-54 per cent. of copper and 28-35 per cent. of iron.”

For the Cane River Leases, Jones (1939) referring to the
No. 2 Shaft, states that a composite sample from the Shaft and
in the back of a 10 feet stope to the south-east, at a depth of
20 fee% assayed 7-11 per cent. copper for an average width of
18 inches.

A sample taken over 40 inches of quartz formation in the
18 feet shaft at Rundle’s Hill assayed 1-66 per cent. copper. Four
samples taken from pits along the north-western portion of the
reef assayed from 1-60 to 3-46 per cent. copper.

Remarks

Despite the generally low grade mineralisation revealed at
the limits of earlier workings, it cannot be assumed that the
deposits are worked out. This applies particularly to the Cane
River Liode. The reserves of carbonate ore, however, must be
limited, and future development would depend on the successful
testing of the primary ore beneath the water table by drilling
along the length of the lode.

THE ASHBURTON DOWNs DEPOSITS

Introduction

Several tenements for copper are located in the Ashburton
River Valley, within 12 miles east and west of Ashburton Downs
Homestead. Since 1951 and up to the end of 1960, 23-7 tons of
copper assaying 19-3 per cent. copper, and 21:66 tons of cupreous
ore assaying 13-75 per cent. have been produced.

The deposits are copper bearing guartz veins intrusive into
metamorphosed pre-Nullagine argillaceous and arenaceous sedi-
ments.

Information on the general geology of the area has been
given by Maitland (1909), and Talbot (1926).

Ashburton Downs Homestead is about 200 miles by earth
road south-easterly from Onslow, about 0-5 mile south of the
Ashburton River. However, ore produced in 1960 has been road-
hauled to Meekatharra rail-head, a distance of 350 miles, and then
rail-freighted to Perth. Approximate geographical co-ordinates
are —

Liatitude 23° 237 8.
Longitude 117° 27 BE.
Reference may be made to the following maps :—
1. Lands Department Lithographs 92 and 93/300.
2. Lands Department 10-Mile Topographic Series, Sheet
10—Carnarvon.

3. Geological Sketch Map of Western Australia, Geol.
Survey West. Australia 1957.

98



Geological Information

Listed production has come from leases located south-east
and south-south-east of the Homestead. These are in a thinly
bedded sequence of argillaceous and arenaceous sediments to
which Maitland (1909, p. 51 et seqg.) gave the name Ashburton
Beds. These probably belong to the Mosquito Creek System.
They crop out in a large area of the Ashburton Valley, but are
unconformably overlain to the north and south by Nullagine
sediments and lavas.

They strike about west-north-west, and westwards and south-
wards of the Homestead they are highly inclined and show many
small and large drag folds.

P.As. 264, 265 and 323 are located about 12 miles east-south-
eaﬁ; of the Homestead, and about 5 miles northwards of Prismoid
Hill.

In this area the sediments have been invaded by copper bear-
ing quartz veins, which may be traced by discontinuous exposures
on the south western sides of low rounded hills over a distance
of about 2 miles in an easterly direction.

Both almost horizontal, and near vertical veins can be seen,
the former being extensions from the feeder channels along the
layering of the sedimentary beds, which in this locality dip to
the north-east (with local undulations) at generally 30 degrees.

Due to the undulating nature of the beds and to the hilly
terrain it is difficult to assess the continuity of any individual
quartz lens, but it seems likely that a number of lenses of limited
areal extent exist over a vertical zone of unknown thickness.

Workings at the time of the author’s visit (September 1860)
consisted of two areas of bulldozed ground, one near the western
and one near the eastern end of the line of exposure, and a shallow
pit near the western end. In the pit malachite and chalcocite,
with a little chalcopyrite in a quartz gangue liberally stained
with iron oxide, is exposed over a vertical thickness of about
3 feet. "This is overlain by 4 to b feet of leached argillaceous
rock (slaty in places). About 20 feet higher up the hill, across
the crest, the original iron gossan was bulldozed off to a depth
of about 4 feet revealing a layer of copper ore up to 3 feet thick
in places. but generally of a patchy nature.

~ Some of the steeply dipping feeder veins can be seen to carry
copper mineralisation in places. Crystals of barite were ob-
served in one or two veins.

P.A. 263 is located near the junction of Secret Creek with
Wandarry Creek about 2 miles south-east of Mt. Blair, in the same
seguence of rocks as the deposits discussed above.

‘I'nis deposit was not seen by the author but reports indicate
that copper mineralisation occurs in a steeply dipping east-west
quar.z vein which was worked by an open cut 3 feet wide, 30 feet
long, and 9 feet deep in the centre. A thin parallel vein about
15 feet to the south shows some copper carbonates on the surface.

A total of 3-65 tons of 42-2 per cent. copper ore were pro-
duced from here in 1961, but the deposit has not been worked since.

At about 7 miles scuth-westwards of the Homestead copper
mineralisation in a quartz vein can be traced discontinuously
over a distance of about 1 mile in an east-west direction. The
veln crops out mostly near the crests on the northern slopes of
a series of hills trending east-west, in whicn thin-bedded ferru-
ginous sandstones and argillaceous rocks dip at steep angles to
the south. There is some drag folding.

The vein, which is up to 4 feet wide dips south with the bed-
ding. In one place supergene enrichment has disseminated
copper in a patcn up to 30 feet wide.
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There were no excavations on this deposit at the time of the
author’s visit, but it was subsequently taken up as M.Cs. 25 and
26, surrounded by Temporary Reserve 2306, and some production
was made during 1961.

At about 1-756 miles to the south-west of this deposit, on the
eastern side of Stockyard Creek, a hill rises to a height of about
300 feet above the Creek. Along its crest, on an east-west line,
a quartz vein crops out over a distance of about 5 chains, and
carries fair copper mineralisation in places. A small excavation
about 7 feet deep exposes malachite and chalcocite enrichment
over about 4 feet in width.

An adit driven into the hill for about 60 feet from the south-
west side, about 150 feet below the crest, showed only faint traces
of carbonate and no defined vein.

Other copper bearing veins are reported to occur on the
eastern slopes of Mt. Blair, and also about 1 mile south-east of
the Homestead but none of these has been found rich enough to
mine.

Production )
Table 42
COPPER ORE AND CONCENTRATES
N «;W - -
Period | No. | . )
of of Registered Name Ore Copper Value
Production | Lease Content :
i Copper
; :
: ! Long Tons | Long Tons £A
1951 P.A. 263 | Maloney, J., and Sim- | 1-54 229-85
; . monds, G. W_ J,
1951 i P.As, 264, JYverson, A. B, 2005 254 L 263-00
265
Total to the end of 1960 . . 23-70 4-08 19-3 492-85
CUPREOUS ORE AND CONCENTRATES
Period No. i . Units | AV
of of Registered Name : Ore of | A Value
Production Lease Copper | per cent.
I Copper |
| Long Tons L LA
1951 P.A. 264 Iverson, A. E. N 9-66 130-31 | 13-49 ¢ 174-25
1960 P.A. 323 Devenish, 6., and Cam- 12-00 167-65 13-97 320-95
ming, € :
Total to the end of 1960 - 21-66  207-96 1375 49520
Remarks

Copper mineralisation is known to occur over a belt of sedi-
mentary country about 20 miles long in an east-west direction
and 10 miles wide, in the vicinity of Ashburton Downs Homestead.
The copper occurs in thin guartz veins which are usually, but not
always, concordantly intrusive into the sedimentary beds.

in the western part the sediments dip steeply to the south
and are very much dissected by water courses forming hills up
to about 300 feet high. The veins are thin, about 3 or 4 feet
average width, with generally weak gossan development.
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In the eastern part the veins are generally about the same
thickness, but dip flatly in the sediments. There is a chance
therefore that significant supergene enrichment could occur
over a considerable area at a reasonably shallow depth.

OTHER DEPOSITS IN THE ASHBURTON GOLDFIELD

The following deposits were not visited by the author, and
these notes have been collated from reports by Maitland (1909),
Talbot (1926), Jones (1939) and Departmental files.

Blacks Copper ** Mine

This deposit is located about 6 miles north-east of Wyloo
Station, approximately 120 miles south-east of Onslow, in an
epidiorite member of the Mosquito Creek System. Disseminated
copper mineralisation (principally malachite) has been intro-
duced by interlacing quartz veinlets intrusive into the shattered
greenstone. Talbot (1926, p. 40) stated after an examination of
the old workings and the hill on which they occur, that the mine
was valueless, and would become valuable only if it were possible
to treat low grade ore on the spot.

It appears that a few tons of ore were raised, but there is no
official record.

The Yarraloola Deposits

These are located 3 miles south-east of Yarraloola Station
Homestead, on the northern bank of the Robe River.

According to Jones (1939, p. 13) the lode consists of a quartz
formation containing malachite and chalcopyrite in quartz-
sericite schists. The lode strikes at 20 degrees, dips to the north-
west at 80 degrees, and crops out over a length of 950 feet, passing
under detritus and alluvium to the south-west. It has a faulted
cut-off at its north-eastern end.

The main vein and some other parallel ones in the vicinity
have been tested by shallow pits and an open cut. Jones con-
cluded it was probable that small tonnages of high grade copper
ore might be exposed if the old workings were cleaned out.

About 14 miles south-west of Yarraloola a shaft has been sunk
on a quartz reef showing traces of copper ore. The vein crops out
over 700 feet along a bearing of 335 degrees and dips north-easterly
at about 70 degrees. Other veins in the vicinity also show some
low grade copper mineralisation.

FuTuRE EXPLORATION IN THE ASHBURTON GOLDFIELD

Prospecting for copper in the Ashburton Goldfield has fol-
lowed tine typical pattern in Western Australia, that is, surface
exploration by prospectors mainly, followed by surface sampling
in mineralised areas, and shallow excavations, which have not
exceeded 100 feet depth, along the line of the deposit.

Most of the deposits are narrow bodies, generally less than
6 feet in width, and rich shoots of oxidised ore have been worked
out at less than 100 feet. At some places, for example Westons
and Ashburton Downs, thin parallel bedded veins extend over a
zone and it seems likely that the reason for this is the incom-
petency of the sedimentary host rocks as well as the distance
from thne mineralising source.

That the source rock was sufficiently rich in copper solutions
to form, under suitable conditions, a large deposit of economic
grade, seems evident from the widespread low grade mineralisa-
vion. The locating of an economic deposit of any appreciable
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size may therefore depend upon accurately resolving the struc-
ture and lithology, and sub-surface exploration by drilling or
geophysical methods.

Present indications may not be regarded as sufficient to
encourage the spending of the considerable amounts of money
and time involved in such programmes. As a preliminary step,
nhowever, the drilling at depth of such deposits as the Cane River
Lode and the near-horizontal veins east of Ashburton Downs
might be well worth while.

THE GASCOYNE GOLDFIELD DEPOSITS
SUMMARY

Only two copper deposits have been worked in the Gascoyne
Goldfield. These have produced a total of 14-08 tons of copper
ore and cupreous ore since the first production in 1953.

At both localities the host rocks are pre-Nullagine meta-
morphosed sedimentary rocks. The Mangaroon deposit occurs
in the same belt of rocks as Westons and Maroo but about 80
miles to the south. At Mangaroon copper occurs in association
with lead and gold.

Table 43
COPPER AND CUPREOUS ORE PRODUCTION IN THE
GASCOYNE GOLDFIELD TO THE END OF 1980

Copper Ore and Concenlrates

Year Ore Copper Content Value
Long Tons Long Tons £A
4-04 0-82 101-05
Nil
4-04 0-82 101-05
Average assay 2029 per cent.

Cupreous Ore and Concentrales

Average
Year Ore Units Copper Assay per Value
cent. Copper

Long Tons : £A
704 T7-40 975 116-19
{ - Nil -
1958 .. 2-10 13-96 6-65 16-05
1959-1960 Nil .
Total L. 10.04 91-36 9-10 132-15
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TuE MANGAROON STATION DEPOSIT

Introduction

This deposit was not visited during this survey, and the
following information has been taken from various sources
including Departmental files.

Mangaroon Station Homestead is located on a tributary of
the Lyons River. By road it is 177 miles from Onslow, and 217
miles from Carnarvon. Mineral Claim 4H is located about 9
miles east of the Homestead, on the western side of Murlee Creek,
about 4 miles northwards of its junction with the Liyvons River.
Approximate geographical co-ordinates are \—

Latitude 23° 557 8.
Longitude 115° 45" E.

Reference may be made to the following maps :(—
1. Lands Department Lithograph 78/300.
2. Lands Department 10-Mile Topographic Series, Sheet
10, Carnarvon.
3. Geological Sketch Map of Western Australia, Geol.
Survey West. Australia 1957.

Broad reference to the general geology may be found in
Survey Bulletin 85 (Talbot 1926).

General Information

As previously stated this deposit occurs in metamorphosed
pre-Nullagine sedimentary rocks. Copper occurs in a quartz
vein which also carries gold and lead. The gold and lead content
may be more important than the copper. A crushing of lead
ore (galena) put through the Northampton State Battery in
January 1955, vielded 2 oz. 17 dwt. of gold. Only the course gold
was recovered.

As can be seen from the following table the only copper
production was in 1958.

Production
Table 44
CUPREOUS ORE AND CONCENTRATES

Period Na. A\'(j‘ago ) I

of of Registered Name Ore Assay Copper Value
Production Lease per cent. Units

Copper
f.ong Tons £A

1958 M.C. 4 MeDonald, AL 2-10 665 13-96 16-05

Remarks

This deposit appears to be small and of little significance as
far as covper production is concerned.

Tae Dareery Downs DEPOSIT

Introduction

This deposit has not been seen by the author. The following
information has been taken from various sources, including
Departmental files.
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Dalgety Downs Homestead is located about 17 miles east-
south-east of Mt. Dalgety, near the centre of the base of a north-
erly pointing triangle formed by the course of the Gascoyne
River. The road distance to Carnarvon, the nearest port, is
185 miles, and to the railway at Mullewa it is 264 miles. Pros-
pecting Area 936H is located about 4 miles south-west of the
Homestead.

Approximate geographical co-ordinates are :—
Latitude 25° 10" 8.
Longitude 115° 45" E.

Reference may be made to the Lands Department Lithograph
73/300, and to the map references given for the Mangaroon De-
posit.

General Information

No detailed information is available regarding the geology
of the deposit on Prospecting Area 936H, which has produced a
total of only 12 tons of copper ore.

On his general geological map Talbot (1920) includes the
area in the sedimentary sequence which is now regarded as
equivalent to the pre-Nullagine Mosqguito Creek System.

Johnson (1950) has mapped an extensive area of ‘‘ gneiss ™
to within 5 miles of the locality on its eastern side. Johnson
defines the gneiss as * Mainly granitised greenstones or sedi-
ments. Includes frequent small ungranitised patches of green-
stone or sediments. May include some granite or sandplain.”

The general area has been known for some time to be copper
bearing. Simpson (1952, p. 166) states : * Malachite has been
found at Dalgety Downs, 3-5 miles west 30 degrees north of trig.
station K.25. The rock in which the copper occurs belongs to
the Gascoyne Series and is composed of quartzites, schists, and
limestones, which have been intruded by numerous acid dykes,
many of which contain a considerable amount of tourmaline.
Copper was most abundant in a very granular quartz rock, in
which the copper had been deposited round and not within the
quartz grains. This undoubtedly points to secondary deposition
probably resulting from the decomposition of pyrites which
contained traces of copper.”

Production

Table 45
COPPER ORE AND CONCENTRATES

Period | No. : ) | ! ] !
of ; of : Registered Name ; Ore i ((\» ”I'tll)(““ L Yalue
Production | Lease | Con bent !
: i

; i i i
; | | Long Tons | Long Tons |
1863 I P.A. 936H | Richards, H. R. U 4-04 | 0-82 |

£4
101-05
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CUPREOUS ORE AND CONCENTRATES

Period No. | i | AV‘*!'}“%“ | . X
of of Registered Name | Ore | fx“"‘“ i (’QPI";‘" | Value
Production Lease | | - per cent. | Units
| | | Copper | ;
| Long Tons | i i £A
1953 P.A. 936H | Richards, H. R. .. ! 7-94 ; 9-75 77-40 | 116-10
i i [ ; i
Remarks

As far as is known this deposit has little chance of being
developed into an economic mine.

FuTuRE EXPLORATION

The geology of this Goldfield, as far as the copper producing
potential is concerned, is inadequately known. The most that
can be said is that copper mineralisation has taken place in a
sequence of metasedimentary rocks which are favourable host
rocks elsewhere. At Mangaroon the copper is associated with
gold and lead.

The Field may be worthy of more detailed investigation,
particularly in the vicinity of Mangaroon and northwards of this.

THE PEAK HILL GOLDFIELD DEPOSITS
SUMMARY

Most of the worked copper deposits in the Peak Hill Gold-
field consist of lenticular, copper-bearing quartz veins intrusive
into Precambrian metasediments. These host rocks are, in
most localities, considered to be probably equivalent to the
Mosquito Creek System. At Jimblebar the host rocks may
belong to the Archaean Older-Greenstone seguence.

The most important of these deposits, as far as the past
production and future prospects are concerned, are those in the
vicinity of Thaduna, Ilgarari, and Kumarina. These are all in
sedimentary areas with extensive soil cover, which makes
attempts to define extensions or repetitions of the ore bodies
very difficult. These areas should lend themselves well to geo-
chemical and geophysical prospecting techniques.

The Jimblebar deposit consists of disseminated low grade
copper mineralisation over a fairly extensive surface area in
metamorphosed rocks which in this locality are predominantly
sedimentary, but contain some basic igneous developments.

Practically all of the production has come from above or near
the water table, which is generally between 50 and 100 feet in
the present workings. The ore minerals have been green and
blue carbonates, with some oxides and secondary sulphides.

Accessory gold, silver, and lead is known to occur in places.

The following table summarises the types of depogits in this
Goldfield.
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Table 46

Deposit Ore Prodaced
T Remarks
T Teneme Copper {fupreous
Locality Tenement Ore e
Long Tons : Long Tons

Jimble Bar M.C. 1P 32-08  Disseminated low grade mineralisa-
tion in fractured schistose Arch-
aean sediments.

Hgarari Various 6396 62358  Narrow zone of steeply dipping dis-
cordant  quartz  veins in Pre-
cambrian metasedimenis,

Kumarina Various 46744 1,332-68% | Rteeply dipping discordant narrow
quartz veins in interbedded schis-
tose sedimentary and basic igneous
rocks. sory gold and silver.

Thaduna Principally M. L. 126-25 | 20,882-26  Lode type eminated mineralisa-

63P, with tion in a near vertieal dipping
various others graphitic (and occasionally  sili-
ceous) ore  body, discordantly
intrusive into Precambrian meta-

| sediments.

Horseshoe and | Various 12-20 91-15 | Steeply dipping narrow  quartz

Mulgal veins in metasediments.
Table 47
COPPER AND (UPREOUS ORE PRODUCTION IN THE
PEAK HILL GOLDFIELD TO THE END OF 1960
Copper Ore and Concentrates
Year Ore Copper Content Value
Long Tons Long Tons £A

1914 112- 47-24 2,409

1915 237 102-41 7,618

1916 250 - 91 73-31 8,268

1917 287-84 85-93 9,683

1918 76-28 2549 2,480

1919 14-39 4-54 353

1920 35-39 1439 1,401

19211939

1940 14-99 209 152

1941 o

1942 13-25 1-63 268

19431948

1049 819 3-73 498

19501955 e

1956 79-08 26-72 8,444

96-16 31-07 7,365
68-49 9-90 949
1959-1960
Total 1,295-27 428-45 49,888
Average weighted assay == 33-09%,.
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Cupreous Ore and Concentrates

Average Assay

Year Ore - Units Copper per cent. Value
| Copper
Long Tons £A
1944 ... e 8000 992 - 80 12- 54700
1945 ... RO 257 -00 3,000-67 11 1,974 -00
1946 ... e 72.00 630-00 | 8.7 447-00
1947 ... o 50800 4.167-92 9 3,103-00
1948 ... e 25865 2,940 50 11 2,204-00
1949 ... J 113-00 - 96 10 92400
1950 ... 93-90 -89 222 ]
1951 ... e 2200 -00 25+
1952 .. 229 -04 17-8
1953 .. e 16330 G-
1954 ... 32857 9-
1955 ... 1,797-85 9-
V056 . 2443712 9.
1957 ... 1,464-37 9-
1958 .. 4.624-54 7
] b 6,178 47 7
1660 ... 4,258 94 7
Total .. 22,901-75 02 850

TR JIMBLEBAR DEPOSIT
Introduction

Jimblebar is situated about 283 miles by road north of Meeka-
tharra. which is the railhead for that area. In 1959, 32 tons of
cupreous ore assaying 7-27 per cent. copper was produced from
M.C. 91P.

Access is via the Great Northern Highway to the No. 43
Well, 32 miles northwards of Mundiwindi, and thence about
12 miles by track westwards through the abandoned Jimblebar
Qtate Battery site. Jimblebar was the centre for gold produced
in the area from 1919 to 1935.

Approximate geographical co-ordinates are:
Latitude ... 23° 28" S.
Longitude ... 120 07" E.

Reference may be made to the following maps :
1. Lands Department Lithograph.
9. Lands Department 10-Mile Topographic Series, Sheet
11—Nabberu.
3. Geological Sketch Map of Western Australia. Geol.
Survey West. Australia, 1957.

This deposit was not examined by the author and the follow-
ing information has been collated mainly from a report by
Sofoulis (1956), and Departmental files. References to the
ge%eral geology have been made by Talbot (1920) and Finucane
(1939).
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Geological Information

The deposit occurs in a hill comprised of metamorphosed
steeply dipping sandstone, quartzite and shale which strike
north-easterly, and dip south-easterly at about 70 degrees.
Apparently conformable bands of schistose basic rocks (prob-
ably sills) are included with the sediments. Granite crops
out about 1 mile to the south of the hill, which lies in a fork of
the headwaters of the northwards flowing Copper Creek (Finu-
cane, 1939, Plate 1, Sheet 1). The host rocks are older than the
granite, and probably are a predominantly sedimentary develop-
Irient of the Archaean Greenstones. They are garnetiferous in
places.

Copper mineralisation can be seen along the hill over a
length of about 1,600 feet, and a width of up to 150 feet. Sofoulis
(1956) states that ‘“The schists vary in colour from green-black-
brown and grey, and carry frequent stainings, encrustations,
veinlets, disseminations, leachings and coatings of the various
copper mineral forms. Copper minerals recognised include
malachite, cuprite, tenorite, chalcocite, ‘peacock’ bornite and
chalcopyrite.”

Joints, fractures, shears, and bedding planes carry some
oxidised copper minerals, and patches of both massive and box-
work iron gossan occur on the surface in places.

Numerous quartz veinlets carrying some copper occur along
these partings.

A 30-feet adit was driven into the hill on the northern side
about 220 feet north-east of its highest point. It shows only
traces of copper. Other work consists of scattered pits and
trenches across and around the hill.

Drilling

Two holes were diamond drilled into the deposit in 1957.
These were drilled from the one site, on the south-eastern side
of the hill, located 350 feet plan distance, bearing 137 degrees
from the portal of the adit on the north-western side of the
hill. Hole Al was drilled on an azimuth of 346 degrees, and Hole
Bl on an azimuth of 317 degrees. Both were depressed 45 degrees.

Complete details of the drill holes such as the core logs,
assay results, and final depths are not available at the Survey,
but it is understood that the core showed only low grade mineral-
isation.

Production
Table 48
CUPREOUS ORE AND CONCENTRATES
Period No. Average —
of | of Registered Name | Ore | Assay Units — yapge
Production | Lease ¢ Produced | per cent. Copper |
1 Copper 1
5 3 Long Tons £A
1959 . M.C. 91P | Copper Knob Pty. 32-08 7-27 233-42 | 313-40
Lad.
No production in 1960,
Remarks

It appears that further exploratory work on this deposit
is not justified at present.
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TuE ILGARARI DEPOSITS (INCLUDING BuLLa DOwNs)

Introduction

This centre is about 100 miles north-east of Peak Hill in
the Peak Hill Goldfield. The first discovery of copper in the
vicinity of Ilgarari was made in 1913 and the Area received a
good deal of attention from prospectors. The surface ore was
rich, consisting of oxides, carbonates, and silicates, and it was
hand picked and the resultant material carted by camel teams
to the railhead at Meekatharra.

Access to Ilgarari is 178 miles north-east of Meekatharra
along the Great Northern Highway, and thence 15 miles via the
Tlgarari Homestead Road.

Approximate geographical co-ordinates are:—
Latitude ... 24" 23" S.
Longitude ... 119" 35" E.
Reference may be made to the following maps :—
1. Lands Department Lithograph 80/300.

2. Lands Department 10-Mile Topographic Series, Sheet
11, Nabberu.
3. Geological Sketch Map of Western Australia. Geol.
Survey, West. Australia 1957.
Aerial photographs are available from the Lands Department.
Reference to the geology and deposits of the Ilgarari Centre
may be found in reports by Talbot (1920), Talbot (1926), Matheson
(1940), and Simpson (1952).

Geological Information

The host rocks of the Ilgarari copper deposits have been
considered to belong to the Nullagine (Upper Proterozoic)
system (Talbot, 1914 and Matheson, 1940). The present writer
however thinks that they belong to pre-Nullagine sedimentation.

The workings are situated on a featureless alluvium-covered
flat, with sparse mulga vegetation. The few outcrops consist
of quartz and iron-stone caps along the lines of mineralisation.
The gossans are weakly developed but occur, in a zone up to
50 yards wide, over a length of about 100 chains. The distribution
of ‘the veins is shown by Talbot (1914, Plate XVIID).

The sediments as seen in the workings are finely banded
flatly dipping shales. These are faulted over a zone striking
65 degrees, and the fault lines are intruded in places by copper-
bearing quartz veins up to almost 4 feet in thickness which
dip steeply to the south-east. There is some drag on the sedi-
ments near the north end of the northern open cut showing that
the eastern block has moved downwards.

The exposed ore bodies consist of a gangue of cellular quartz,
kaolin and limonite, impregnated by copper minerals. The
main ore minerals are malachite and chalcocite, in small
bunches, lenses and seams. Associated with these, and also
in places in the country rock, are chrysocolla, azurite, cuprite
and tenorite.

The bulk of the production has come from the old “Sons of
Gwalia” Lease, later 64P, near the centre of the line of outcrop.
The ore body has been opened up on the lease at frequent intervals
over a distance of about 1,000 feet by a series of narrow open
stopes and shafts down to the water level at a depth of about
35 feet. The vein ranged from 1 foot to 3 feet 9 inches in thick-
ness, and carried small irregular shoots of oxidised ore. The
workings do not extend into the primary sulphide ore.
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Other workings on the line of mineralisation are similar
to those on the Gwalia Liease but are not so extensive.

The “Butcher Bird” Lease, late M.L. 41P, is located about
30 chains east of the 109 mile peg on the old Peak Hill-Nullagine
telegraph line, that is about 9-5 miles south-south-east of the
Ilgarari leases. It is situated on a soil covered flat and the ore
body crops out as a poorly developed thin band of siliceous iron-
stone gossan. It strikes at about 65 degrees, parallel to the
Ilgarari veins, and dips vertically in shaley argillaceous sedi-
ments in which, as far as can be seen, the bedding is close to
horizontal.

Near the centre of the old lease a shoot of ore about 100 feet
long and 3 feet wide has been worked to a depth of 20 feet. About
200 feet south-westwards of this another shoot of ore was worked
over a length of 20 feet and a width of 3 feet, to about 20 feet.

Fairly large dumps of rejected material show that consider-
able hand picking was necessary. This material carries some
malachite, azurite, chrysocolla, and chalcocite in a gangue
of gquartz, kaolin and limonite.

Several copper bodies have been prospected in the vicinity
of Bulla Downs Homestead, which is 23 miles almost due north
of Tlgarari Homestead. Seventy-eight tons of ore were pro-
duced from the late M.I.. 36P in 1915-1916, but these workings
could not be located and identified.

At a place about 7 miles east-north-east of the Homestead
a small copper-bearing vein strikes almost east-west and dips
northerly at about 75 degrees. It has been opened up by four
shafts over a length of about 180 feet, and carries malachite,
chrysocolla and copper oxides over an average width of 2 feet.
The workings extend to a depth of 25 feet.

A limonite gossan about 20 feet wide and 10 chains in length,
striking at 60 degrees, occurs some 12 chains east-south-east of
the above workings. There are no surface indications of copper
mineralisation although it occurs in the same host rock, that is,
interbedded sandstones and shales of variable dip, as the deposit
to the west.

The ¢ Hard to Find ', M.L. 46P, lived up to its name and
could nlogt ;ae located by the writer. It produced 2 tons of copper
ore in 1917.

Production
Table 49
COPPER ORE AND CONCENTRATES
Period : No. , .
of of Registered Name Ore Copper Value
Production Lease ' Content
Long Tons | Long Tons £A

1914 M.Ls. 10P,  Sons of Gwalia South Leases 2-87 1-04 6300

1np .
191420 M. 9p Sons of Gwalia 458 - 49 169-89  15,680-00
191516 M. L. 36P Bulla Downs 7861 20-42 1,977-00
1916-18 .. M. 41P Butcher Bird 36-80 8-33 94900
1917 .. M.L. 48P Hard to ¥Find . 2-00 0-81 81-00
191718 . M.L. 35P Burra Copper Mines Litd. . 25-84 3-85 094300
1940 P.A. 615P Owen, B L. 749 1-00 31-00
1940 . P.A.713P Reid, R. 750 1-09 7080
Total to the end of 1960 . 630-60 211-43  19,849-00

Average weighted assay = 33-0%.
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CUPREOUS ORE AND CONCENTRATES

Period No. Average .
of of Registered Name Ore Assay Copper Value
Production Lease per ¢ it Units
Copper
Long Tons
LTT. 1P /48 . 177-00 12-00 93-00
M.C P . 95-45 1161 -0
M.CLATP R., 32-00 22-00 00
3 A, 8.
ML, 35P Edwards, M. 15-65 740 115-81 130-6%
M. B0P Edwards, M. . 4582 11-82 541-81 760-35
M.C. 64F North End G.M. 211-55 9-38  1,084-48 @ 3,271-95
) Syndicate

1956 P.A. 854P | Bdwards, R. W. 3766 426-15 83055
1959 L/ET. 1P/568) Smith, R. J. 845 6718 104-00
Total to the end of 1960 623-58 113 7,081-73 8,169-53

Assays and Mineralogy

The following mineral determinations were made by the
Government Chemical Laboratory on a suite of specimens col-

lected by Matheson (1941).
the description in places.

Registered

The present writer has abbreviated

Locality

Determination

Remarks

Lab,
No. No.
2/2057 3280
8231

2/2043

2/20569

2/2044
2/2049

8293
272062 | 8204

Dump of S.W. shaft.
Truman’s Show. 13
miles N.N.E. of 1l
garari

Erom outcrop S.E. of
working 7 miles
E.NVE, of Bulla Downs
Homestead

Sons of Gwalia Lease,
Hgarari

Same as 82
5 chair
man’s Show

Same as 8281 .
From Sons of Gwalia
Lease llgarari

Same as 8287

. of Tru-

Dump of most S/W.
Shait M.L. 41P iI-
sarari

from N.E. workings on
M.L. 35P, Hearari
S.W. Shaft Truman's
Show

Azurite, cuprite and
malachite

Copper, nil

Sericitised felspar

Copper, nil .. .

: Chrysocolla, chaleocite,
mal ite, temorite

Chaleocite, malachite,

Chaleocite with dissem-
inated malachite and
erust of chrysocolla

Copper, nil

and chrysocolla
Limonite,
quartz, opal
colla

Finely crystalline gyp-

sum with a little
quartz, psilomelane,
limonite, calcite and
kaolin

Chrysoeolla, cuprite,
malachite

Rich ore.

Limonitic gossan.

Rejected vein material,

Limonitic gossan.
Cellular  quartz
white mineral.
Limonitic gossan.
Vein material.

with

Vein material.

Rejected vein material.

The gyvpsum has prob-
ably been formed by
alteration of caleite In
lode channel.

Vein material.

The 639-60 tons of copper ore produced from these deposits
gave an average assay of 33 per cent., and the 623-58 tons of
cupreous ore averaged 11-3 per cent.

Remarks

The above deposits oceur in a succession of argillaceous and
arenaceous sediments which are metamorphosed generally to a

low grade and which vary
These have been corre

cal.
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various geologists, but the present writer is inclined to favour
a pre-Nullagine classification.

The copper mineralisation occurs in generally discordant,
steeply dipping, narrow quartz veins. Outcrops are poor and the
topography is flat to undulating with a fairly widespread soil
cover. Geochemical methods would be the best prospecting
technique in this area.

THE KUMARINA DEPOSITS

Introduction

Copper discoveries were made at Kumarina (previously
known as Humphrie’s Find and Wonyulgunna) in 1913. This
locality is 24 miles south of Ilgarari, and 160 miles northwards
of the railhead at Meekatharra. Accessis via the Great Northern
Highway to a point about 20 miles northwards of the crossing
over the northern branch of the Gascoyne River, and thence
westwards for 5 miles by graded track.

At the time of the author’s visit, a crushing and screening
plant ‘was in operation at the locality, operated by Mr. T. L.
Parkinson, treating small parcels of ore from Balfour Downs

and Red Hill.

Approximate geographical co-ordinates are :—
Latitude 24° 437 S.
Longitude 119° 32" E.

Reference may be made to the following maps :—
1. Lands Department Lithograph 80/300.
2. Liands Department 10-Mile Topographic Series, Sheet
11, Nabberu.
3. Qeological Sketch Map of Western Australia, Geol.
Survey West. Australia 1957.

The following published reports contain general and part-
icular references to the Kumarina Deposits : Talbot (1914, 1920,
1926), Matheson (1941), and Simpson (1952).

Geological Information

The line of copper mineralisation at Kumarina occurs in
low-lying almost flat ground, bounded, about two miles to the
north of the workings, by the southern edge of the Collier Range
which is composed of beds of sandstone and shale which dip at
generally low angles to the north.

At about 20 chains south-westwards of M.C. 34P (late Won-
yvulgunna M.L. 3P), there is a low laterite capped hill of decom-
posed schistose greenstone near which the main line of mineral-
isation appears to terminate.

The ore body is a quartz vein (or veins) striking north-east
and dipping steeply northwards, and attains a width of 30 feet in
places (M.C. 34P). At its north-eastern end it disappears beneath
an alluvium cover on low, scrub covered ground. It appears to
be discordantly intrusive into a series of fairly thinly bedded
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metamorphosed sandstones and shales, and weathered schistose
greenstone. However the vein outcrop and gossan is irregular
and spasmodic through soil and detritus, therefore, and also
partly due to the high degree of weathering, the structural
relationship of the intrusive and its host is difficult to determine.

The workings extend over about 32 chains as a series of
shafts, pits, and open cuts, the deepest of which (on M.C. 63P)
has reached a depth of 160 feet, and has been opened up over a
length of about 650 feet at the surface. Most of the older work-
ings, however, are above the water level which occurs at about

50 feet.

The vein at 160 feet depth on M.C. 63P is 2 feet wide, but at
the surface in one place it has been worked to a maximum width
of 15 feet. The form of the mineralisation on this lease is typical
of the Group, and consists in the upper levels of malachite,
azurite, chrysocolla, copper oxides and chalcocite. Primary
sulphide, and some bornite, increases with depth. Pyrite also
occurs in the deeper levels.

Production
Table 50
COPPER ORE AND CONCENTRATES
Period No. [
of of Registered Name Ore Copper Value
Production Lease Content
| Long Tons | Long Tons £A
1914-15 M.ls. 29P, | Two Sisters Leases ... 64-04 30-93 1,466-00
30P, 31P
1914-15 M.L. 32P Resurgam . 25-88 8-94 -00
1916-17 M.L. 31P Two Sisters North .. 115-76 31-40 3 00
1917--20 M.Ls. 37P, | Sonia and Diana Leases ... 135-04 47-26 4,807 -00
38P
1949 M.C. 34P White, A. F. 8-19 3-73 498-25
1956-57 M.C. 43P Parkinson, L. T. ... 118-53 51-07 1 14,517-82
1958-60 Nil
Total to the end of 1960 e 467-44 17333 | 25,466-07
Average weighted assay = 37-09%.
CUPREOUS ORE
Period No. Average . ‘
of of Registered Name | Ore | Assay Copper Value
Production Lease ; | per cent. Units
i i Copper

LT.T. 5P/48 Broun, W. H. .. | 462

LT.T.1P/49 Wright, E. A, | 46

M.C. 34P White, A. F. . 4- 1,880~ 2 35
M.C. 43P Parkinson, T. L. 27-00 10,356 ¢ ,838-68
M.C. 50P Parkinson, T. L. 21-00  1,260-00 | 3,330-00

14-00 20330 78680

P.A. R50P | Parkinson, T. L.
17-09  11,818-26 @ 30,498-95

1955 . ,
195860 M.C. 63P Parkinson, T. L. |

19-9 | 26,632-93 | 65,412-28

Total to the end of 1960
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Assays and Mineralogy

The following mineral determinations were made by the
Government Chemical Laboratory on a suite of specimens col-
lected by Matheson (1941) :

Regis- |
tered ],;5“” Locality Determination Remarks
No. O

- From dump of most | Principally fibrous gyp- | The gypsum has probably
southerly shaft late sum with a little caleite been formed by altera-
M.L. 7P (now 63P) and a trace of kaolin tion of caleite in lode

| and limonite channel.
8280 . Dmmp of Main Shaft | Chaleopyrite, limonite, = Probably represents prim-
ML, 37P (old Sonia quartz, aragonite, mala- ary sulphide ore,
fease) chite
2/2060 | 8290 | Same as 8289 . Limounite, chalcopyrite, Rejected veln material.
| malachite
2/2061 291 | From shaft dump M.L. | Quartz, malachite, chal- ejected veln material,
3P (now part 34P) cocite, chrysocolla

Two specimens from the Kumarina Leases gave the following
results (—

1. Malachite with a little azurite, chrysocolla and
quartz—~Cu, 36-02 per cent. ; Au, nil; Ag, 3 dwt. 1lgr.
per ton.

2. Liver ore in dark red finely granular masses, from the
Seward M.L. 3P (now partly M.C. 34P), Cu, 43-31 per
cent. ; S, 1:80 per cent.; CO,, 11-52 per cent. ; Fe,0,,
23-39 per cent. ; this is equivalent to malachite 58 per
cent. ; chalcocite, 9 per cent. ; cuprite, 3-5 per cent. ;
limonite, 26 per cent. ; gangue, 3'5 per cent.

Remarks

At Kumarina a discordantly intrusive, narrow quartz vein
or veins, carries copper mineralisation with minor accessory
silver and probably also gold over a strike length of about 32
chains. The wabter table occurs at about 50 feet, but signifi-
cantly, secondary sulphide (chalcocite) occurs down to a depth
of 160 feet. The area is generally mantled with soil and talus,
and possibly younger bedded formations, and the gossan and
outcrop on the known ore body is not well developed. It is
possible that obscured deposits in the vicinity might be detected
by geochemical or geophysical methods of prospecting.

Tae THADUNA DEPOSITS (INCLUDING NABBERU)

Introduction

The copper deposits at Thaduna (also sometimes called
Nabberu or Nabberoo) were discovered in 1941, and the first
recorded production is for 1942. Copper mineraligsation is known
to extend intermittently over a zone about 6 miles in length in
a north-south direction, the workable parts of which have been
covered by various tenements, many of which have covered the
same, or partly the same, ground.

Up to the end of 1960, 126 tons of approximately 13 per cent.
copper ore, and 20,822 tons of 7-67 per cent. cupreous ore have
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heen produced from this ¢ belt 7, mainly from the ground now
held as M.L. 68P (The Thaduna Copper Mine), and M.C. 65P which
is about 2 miles to the south of the former.

The deposits are located 125 miles by road north-eastwards
of Meekatharra railhead, on Neds Creek Sheep Station, about
12 miles south of Thaduna Hill (Trig. R.40). Approximate geo-
graphical co-ordinates are :—

Latitude 25° 32" 8.
Longitude = 119° 41" E.

Reference may be made to the following maps :—
1. Lands Department Lithograph 71/300.
9. Lands Department 10-Mile Topographic Series, Sheet
11, Nabberu.
3. Geological Sketch Map of Western Australia, Geol.
Survey West. Australia 1957.

The general geology of the area is discussed briefly by Talbot
(1920, p. 6b).

Geological Information

The deposits occur in a flat, rather featureless area covered
generally by a loamy soil, and broken in only a few places by
Tow lateritic breakaways. As shown on the State Geological
Sketch Map (which is based on regional mapping by Talbot) the
deposits lie just inside a greenstone belt a couple of miles south
of its contact with a granitic mass of which Thaduna Hill is a part.

Talbot, however, emphasised the difficulty of identifying the
true nature of the rock succession underlying the alluvial cover.
Exposures in mining excavations indicate that at least the
northern part of the belt is a sedimentary succession. The
rocks may in fact be an extension of the sedimentary belt shown
on the Sketch Map occurring eastwards and south-eastwards of
the granitic mass.

The country rocks are a succession of mudstone, shale, silt-
stone (greywacke ?) and fine grained sandstone, which as far as
can be ascertained from the weathered exposures, strike about
220 degrees, and dip at 80 degrees to the south-east.

The ore bodies strike about 320 degrees and are almost verti-
cal. Mineralisation is in the form of disseminated azurite,
malachite, and cuprite in a carbonaceous (graphitic) and quartz
eangue which reaches a maximum thickness of about 30 feet.
The presence of the carbonaceous material suggests a syngenetic
origin, but the structure is apparently transgressive and its
occurrence in the shear may perhaps be explained by the mobili-
sation of carbonaceous sedimentary material by the intrusive
granite.

The main workings on 68P (Thaduna Copper Mine) consist of
two open cuts, the bigger one on the east reaching a maximum
depth of about 90 feet at the southern end. It is about 600 feet
long and from 25 to 30 feet in width. About 33 feet west of this,
near its centre, a parallel body from 4 to 5 feet in width has been
stoped to the surface and driven on, and partly overhead stoped
to the north, over a length of about 200 feet.
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A shaft has been sunk from the centre of the main open cut
and at the 125 feet level (from the bottom of the open cut) a cross-
cut has been driven westwards to the western body. The work-
ings here attain a maximum depth of 200 feet, and at the southern
end, the body has been stoped between the 200 and 125 feet levels.
Northwards of the crosscut, a raise is being extended upwards
to the floor of the western open-cut.

The eastern and western workings are separated by a lens
of country rock ; but the two ore bodies appear to coalesce to
the south beyond the limit of the open cut.

The line of mineralisation has been tested southwards by
twenty-one costeans 50 feet apart over a length of about 1,450 feet.
This line also includes three smaller open cuts and three shallow
shafts. Northwards of the main cut it has been tested by five
costeans over about 440 feet.

Three diamond drill holes were drilled in 1952 to test the
lode at depth. Hole No. 2 drifted off course and was abandoned
without penetrating the lode. Holes 1 and 3 made intersections
about 200 feet apart at vertical depths of 270 feet and 500 feet
respectively. Hole No. 3, the most northerly one, is 550 feet
south of the main open cut. The country rock consists of shale,
mudstone, and tuff, and the lode, 16 feet wide in No. 1 and 12 feet
wide in No. 3, consists of carbonaceous shale and quartz. Assay
results are given below.

About 2 miles south of M.L. 68P, workings known as Riceci’s
Copper Mine (M.C. 65P, covering or partly covering ground ab
various times previously known as P.As. 769P, 772P, 784P, 804P,
and M.C. 23P) consist of a series of shafts and open cuts extending
over about 360 feet. Copper-bearing quartz can be traced on the
surface beyond the workings over a distance of half a mile.

In the workings, mineralisation is seen to occur in a graphite-
bearing quartz formation in the form of green and blue carbo-
nates, with some oxide and chalcocite. The ore body is vertical
and strikes at 345 degrees. The workings are from 2 to 8 feet
wide, and the main shaft has reached a depth of about 50 feet.

M.C. 94P (previously P.As. 877P, 863P and 883P) is located
on an area of flat ground 2-5 miles north-west of M.L. 68P. To
the end of 1960, 100 tons of cupreous ore had been produced from
a shallow shaft and open cut on this property.

Costeaning has disclosed copper mineralisation in a quartz
vein over a length of about 20 chains, with an average surface
width of 9 feet.

Table 51
COPPER ORE AND CONCENTRATES

Period No. [ o
of | of Registered Name Ore Copper Value
Production | Lease ! i Content |

{ |
i i

éJ,A’,mg Tons | Long Tons £A
1942 P.A. 753P | Kalinowsky, J. E. . e 1:05 0-15 | 120-00
195658 ; M.C. 65P | Bettineschi and Ricel 125-20 1662 2,240G-50

Total to the end of 1960 PR 126-25 16-77 | 2,360-50

Average weighted assay = 13-3%.
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CUPREOUS ORE AND CONCENTRATES

Period No. Average .
o of Registered Name Ore ssay Copper Value
Production Lease per cent. Units
Copper
194445 LAL 769P 2 3,624-36
L Tnp 9- 369-11
A. 784D E 8 630-00
L.C. 23P Wright, E. A, . - 789-82
A. 804P | Wright, X. A, . B8 3,378-10
. 667 Walsh, B. 8-Z 2,417-93
. 842P T p, B 6-6 1,475-02
o 65P R Al 8- 9,887-38 14,5848
. B8P Thaduna Copper 7k 136,476-52 190,564-29
Mining Coy.
1959 P.A. 877TP | Rooney, J. P. . 80-42 7-98 642-92 92190
1960 P.A. 883P Rooney, J. P. . 2134 6-45 137-65 182-50
Total to the end of 1960 . .. 120,322-26 7-67 159,826-81 216,780-19

Assays and Mineralogy

To the end of 1960 the following grades of ore have been won
from the three producing centres :—

The Thaduna Copper Mine (now M.L. 68P); 18,118 tons of
cupreous ore assaying 7-53 per cent. copper.

Ricci’s Mine (nmow M.L. 65P); 2,309 tons of cupreous ore
assaying 8-7 per cent. copper, and 126 tons of copper ore assaying
13-3 per cent. copper.

Rooney’s Mine (now M.C. 94P), 101 tons of cupreous ore assay-
ing 7-6 per cent. copper.

The principal copper minerals have been malachite and
azurite, with some cuprite and chalcocite. The gangue consists
essentially of quartz and graphite, with bleached and partially
bleached country rock.

On M.L. 68P two inclined surface diamond drill holes which
intersected the ore body gave the following results.

D.D.H. No. 1 :—Vertical depth of intersection—270 feet. The
core recovery in ore was very poor therefore no assays were
attempted. The sludge assayed 2-9 per cent. copper over a
horizontal width of 16 feet.

D.D.H. No. 2:—Vertical depth of intersection—500 feet.
The core assayed 1-28 per cent. over 19 feet, and the sludge assayed
1-20 per cent. over 21 feet. The horizontal width of the lode in
this intersection was 12 feet.

Reserves

The Thaduna Copper Mining Company estimated in Nov-
ember 1961 that they had reserves of 200,000 tons of 4 per cent.
copper suitable for fertilizer purposes.

Tstimates of reserves on other leases are not available.

Remarks

This is a well mineralised area and the ore-bearing structures
are strong. Although the grade of mineralisation (as known)
is low for such a remote locality, it is expected that the ore could
be economically upgraded by flotation to about 20 per cent. before
despatch.

The author is favourably impressed by this Area and detailed
geological, geochemical, and geophysical investigation of the
country surrounding the known deposits is recommended.
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TuE HORSESHOE AND MULGAL DEPOSITS

Introduction

In 1942, 12-2 tons of copper ore were raised from Prospecting
Area T61P, about 8 miles east of Horseshoe, and in 1956, 10-53
tons of cupreous ore were raised from Prospecting Area 856F,
about 49 miles north-north-west of Horseshoe. Neither of
these has been worked since.

A third deposit, about 15 miles north-east of Horseshoe has
heen worked intermittently for cupreous ore since 1950. The
ground has been held by different persons at times but the latest
was Prospecting Area 872P. Previously it was 817P, 835P and
859P. To the end of 1960, this deposit had yielded 80-62 tons of
cupreous ore. The last production was in 1959.

These deposits are copper-bearing quartz intrusives of limited
size in Precambrian metasediments of the Mosquito Creek
System.

Horseshoe is located 90 miles north of Meekatharra. Its
approximate geographical co-ordinates are :—

Latitude ... 256° 27" S.
Longitude ... 118° 34" E.

Reference may be made to the following maps :(—
1. Lands Department Lithographs 72/300 and 79/300.
2. Lands Department 10-Mile Topographic Series, Sheets
10 and 11.
3. Geological Sketch Map of Western Australia. Geol.
Survey West.Australia 1957.

Reference to the general geology of the Area is given in
Geological Survey Bulletin 48 (Woodward, 1912).

Geological Information

The host rocks consist essentially of steeply dipping, folded,
arenaceous, argillaceous, and siliceous sediments with minor
interbedded ‘‘greenstone’’ developments. The assemblage is
intruded in places by siliceous gold, copper, and lead bearing
veins.

The worked copper deposits consist of narrow, lenticular
steeply dipping quartz veins of low grade.

With the exception of the country in the vicinity of the
Horseshoe manganese deposits, the area has not been subject
to detailed geological examination.

Production
Table 52
COPPER ORE AND CONCENTRATES
Period : No. . .
of ‘ of Registered Name i Ore (,“PI’“Y . Value
Production Lease . Content
| 5 Long Tons | Long Tons £A
1942 P.A. 761P  Pegler and Pegler, H. e 12-20 1-48 ! 148-00
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CUPREOUS ORE AND CONCENTRATES

Period No. Ay
of of Registered Name Ore A

Production Lease

: Copper T
per cent Units Value

Copper

P.A. 8170 | Bdwards, R. W.

P Rumble, P. R. .
Rumble, P. R.
Cooper and Lester
Collis, D. J.
Rumble, R. W, |

1959
1960

Total to the end of 1960 ... o 91-15 11-15 1,017-13 1,658-11

FUTURE EXPLORATION

The known economic copper deposits in the Peak Hill Gold-
field occur in metamorphosed sequences of Precambrian rocks
which are predominantly sedimentary, but also include minor
developments of igneous rocks.

Insufficient work has been done on the field relationships
of the host rocks at the time of writing (December, 1961) to
permit an irrevocable age classification to be made. Tentatively
they are assigned to pre-Nullagine time, and may be the equiva-
lent of the Mosquito Creek System which is well developed in
the Pilbara.

All of the deposits are considered to be epigenetic, and
genetically related to nearby intrusive granitic masses.

The three principal centres of production are Thaduna,
Kumarina and Ilgarari. The country in the vicinity of these
deposits is generally flat with a considerable soil cover and few
significant outcrops. The depth to the water table probably
averages about 60 or 70 feet.

The writer considers that these areas are worthy of more
detailed investigation, particularly by geochemical and geo-
physical techniques, with drilling to follow on promising pros-
pects.

THE MURCHISON GOLDFIELD DEPOSITS

SUMMARY

Copper deposits in the Murchison Goldfield have produced
1,053 tons of copper ore with an average copper content of 13-6
per cent., and 2,094 tons of cupreous ore averaging 7-12 per cent.
This production has come mainly from the old Gabanintha
gold mining centre, much of it being obtained by reworking
mines which were initially gold producers.

Most of the deposits in the Field are in the form of copper-
bearing quartz veins intrusive into basic or ultrabasic Archaean

greenstones.
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The following table summarises the types of deposits:—

Table 53

TYPES OF DEPOSITS IN THE MURCHISON GOLDFIELD
Ore Produced i
Locality Tenement B Remarks
Copper Cupreous
Ore g

Long Tons | Long Tons
Holden’s Find @ Various 6-72 . Thin low grade cupriferous quartz
H wm in Arclmeau bagic igneous

roc

Yaloginda Various 24-76 35-856 | Irr ar mineralisation in sheared

Mt. Muleahy ...

Gabanintha

Mt. Eelya

Day Dawn

“and 3651

. ¢ Various

P.A. 3519

Various

514, 3518,

932-15

o
Y
il
o
-
o

Archaean mnphlbollt(
Ihm quartz vein in Archaean basic
lavas.
Copper-gold-quartz veins in basic
and ultrabasic Archaean green-
stones
Quartz vein in Archaean meta-
sediments.
Quartz veins in basic Archaecan
rocks. Primarily worked for gold.

Table 54

COPPER AND CUPREOUS ORE PRODUCTION IN THE
MURCHISON GOLDFIELD TO THE END OF 1960
Copper Ore and Concentrates
Year Ore Copper Content Value
Long Tons Long Tons £A
1900 5-15 1-95 01
1901 10-50 1-20 76
1902-05 ...
1906 13350 39-60 2,816
1807 31-71 352 274
1908
1909 .. 60800 44-00 2,823
1910-13 ...
1914 23-39 329
1915 33-70 492
1916
1917 82-92 2,164
1918 7834 1,794
1919 . 16-81 377
192043 ...
18-00 1-28 54
1955 .. 11-59 3-07 887
1956-60 ...
Total 1,053-61 144-04 12,157
Average weighted assay = 13:6% Cu.
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Cupreous Ore and Concenirates

Average Assay
Year Ore Units Copper per cent. Value
Copper
Long Tons £A
1953 .. 25-54 303-22 11-87 461-00
1954 ... 28615 2,047 25 7415 2,652-88
1955 .. 801-84 5,420-23 6-80 7.372-28
1956 ... 524-93 3,366-23 6-41 4,589 -34
1957 ...
1958 ... 85-80 95714 i1-15 1,768-10
1959 ... 152-10 1,182-40 777 1,807-60
1960 ... 218-00 1,627-50 7-47 2,302-40
Total ... | 2,094 - 36 14.903-97 7-12 20,953 - 60

TaE HoLDEN’S FIND DePOSIT

Introduction

A copper deposit has been mined at Cashburns, about 4-5
miles south-east of Holden’s Find, some 45 miles north of Meeka-
tharra. The deposit was worked in 1917, a total production of
6-72 tons of copper ore averaging 16-5 per cent. copper heing
recorded.

The ore occurs as a cupriferous quartz vein in fine-to-
medium-grained basic igneous rocks, which are assigned to the
Archaean Greenstone complex.

The deposit is about 51 miles by road from Meekatharra.
The Great Northern Highway is followed for 41 miles to the
Peak Hill road turn-off, thence about 9 miles north-westwards
and westwards by graded roads and bush tracks.

Approximate geographical co-ordinates are as follows :—
Latitude 26° 07 8.
Longitude ... 118° 37" E.
Reference may be made to the following maps :—
1. Lands Department Lithograph §9/300.
2. Lands Department 10-Mile Topographic Series, Sheets
10 and 11.
3. Geological Sketch Map of Western Australia, Geol.
Survey West. Australia, 1957.
Aerial photographs and photomosaics are available from
the Liands Department.
information on the general geology, and of the copper occur-
rence is given in reports by Clarke (1914), and Hobson (1940).

Geological Information

This deposit was examined by Matheson in 1940 and Hobson
quotes from his report as follows, “The copper lode is situated
at Cashburn’s Find, which is about 4-5 miles south-east of
Holden’s Find, and 0-75 miles east of the 65 mile peg on the
Meekatharra-Peak Hill telegraph line. Mining of the lode
was carried out in 1917, and M.L. 17N, embracing portions of
G.M.Ls. 1292N and 1273N, was applied for but not surveyed.
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The lode consists of a copper-stained, limonitic quartz reef,
which strikes N.40°E. and dips vertically, and which has been
mined over a width of three feet and a length of 16 feet, to 20
feet from the surface. Hand picking of the ore was apparently
resorted to, and malachite, chrysocolla, and a little azurite
were noted in the dumps. Copper sulphides and pyrite appear
to be entirely absent however. The country rocks in which
the lode occurs, are fine to medium-grained bouldery green-
stones. Auriferous quartz veins have also been mined at Cash-
burn’s Find, but there appears to be no connection between these
ore bodies and the cupriferous lode.”

Production

Period ‘ No. Copper
. of of Registered Name . Ore Copper  yajue
Production | Lease Produced | tontent

i

Long Tonsi Long Tons £A
1917 - Sandry . . .. . 6-72 111 Po111-00

Average assay = 16-5% Cu.

Remarks

There are no indications of the ore body persisting much
beyond the limits of the shoot already mined. The deposit
appears to be of little economic importance.

THE YALOGINDA DEPOSITS

Introduction

These copper deposits are located near Mt. Gibbs, about 14
miles south-west of Meekatharra. The first recorded production
is in 1917, and up to the end of 1960, 24-76 tons of copper ore had
heen produced, and since 1953, 35-85 tons averaging 7-6 per cent.
copper have been produced for fertilizer purposes.

The host rock is a fine-grained sheared amphibolite green-
stone and the copper ore occurs essentially as malachite with
some azurite and cuprite in kaoclinised rock threaded with thin
quartz veins.

The copper workings are situated about 4 miles south-west
of Yaloginda. and 13 chains south of the old Chunder Loo South
G.M L. 1102. They may be reached by turning to the south-
west off the Meekatharra-Cue road just north of the 471 mile
peg, 4-6 miles south of the Meekatharra Road Board Office.

Approximate geographical co-ordinates are —

Latitude .. 6° 457 S.
Longitude ... 118° 207 E.
Reference may be made to the following maps :—

1. Lands Department Lithograph 59/300.

2. Lands Department 10-Mile Topographic Series, Sheet
7, Geraldton.

3. Geological Sketch Map of Western Australia, Geol.
Survey West. Australia 1957,

Aerial photographs and photo-mosaics are also available
from the Lands Department.

Some of the following information is taken from reports
by Clarke (1916), Hobson (1940) and Simpson (19562).
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Geological Information

These copper deposits occur to the south-south-west of the
old Chunder Lioo gold mine in finely foliated and fractured horn-
blendic rocks. Granitic rocks (the Yellow Granite of Clarke,
1916, p. 215), crops out about one mile to the west of the Chunder
T.oo. The granite is foliated mnear its intrusive contact with
the greenstones, and in places coarse and fine pegmatitic varieties
are developed.

At the time of Hobson’s inspection in 1940, the workings
consisted of two old shafts, about 30 feet deep, with an open cut
measuring approximately 15 feet by 10 feet between them. In
those portions of the open-cut (which was partly filled at the
time) still available for inspection, malachite and minor quanti-
ties of azurite were scattered irregularly in srall bunches and
seams in a white kaolinitic rock, which was also seamed with
thin quartz veins. Small blebs of limonite occur in the ore body
but there is no suggestion of a limonitic gossan.

The ricn portion of the ore body was evidently of limited
extent., and its outcrop could not be traced much beyond the
shafts. Production since 1941 (about 48 tons of ore) has consisted
of re-picking the dumps and working the richer pockets at
shallow depth.

About 9 tons of cupreous ore were produced in 1855 from a
small deposit located about 1-2 miles due west of the abandoned
Yaloginda townsite. This is also a quartz vein intrusive into
Archaean basic igneous rocks.

Production ]
Table 56
COPPER ORE AND CONCENTRATES
Perind : No. . : . .
of | of | Registered Name - Ore Copper Valoe
Production Lease Produced - Content
| Long Tons | Long Tons £A
1917 | Sumdry | o . . 576 i-41 150-60
Claims ;
1944 P.A. 2086N | Walsh, E., and Ricei, AL 18-00 1-28 54-18
195560 ANl
Total to the end of 1960 24-76 2-69 20413
Average assay = 10-89% Cu.
CUPREOUS ORE AND CONCENTRATES
Period No, ‘ ge .
of of Registered Name . Ore Copper Value
Production Lease g Produced . per cent. Units
| Copper
! Long Tons £A
1955 CPLAL 3383N 0 Jeffreys, B. G, 3-95 5-16 43-60 55-11
1955 . P.A. 331N Jeffreys and Rey- 20-15 6-64 136-15 154-70
1956 i PLALB38HN i E. G.and 6-39 9-30 50-42 9600
K. :
195760 Nil ;
Total to the end of 1960 . e 35-85 606 179-75 30581
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Assays

The only assay information available is from Simpson (1952}
who wrote. ** Specimens from a place one half mile south of the
Chunder Loo Goldmine assayed :(—Cu, 37-38 per cent.; Au,
8 dwt. 17 gr. per ton ; Ag, 2 oz. 10 dwt. 11 gr. per ton.”

Remarks
These copper deposits appear to be small and of little
significance.

Tag MT. MUuLcAHY DEPOSITS

Introduction

Two Prospecting Areas were worked for copper in this local-
ity in 1954 and 1955. The total recorded production amounts to
only 16-55 tons of cupreous ore assaying about 8 per cent. Cu.
Prospecting Areas 3518 and 3514 cover partly the same ground
which was held as Mining Leases 66 and 75 in 1918 and 1920 re-
spectively.

These are located about 30 miles north-north-west of Cue,
on the western slopes of a series of greenstone ranges some
8 miles south of the Wilgie Mia ochre deposits.

Access is for 32 miles north-westwards from Cue along the
Berrengarra road to the Glen Homestead, and thence about 3
miles eastwards by station tracks.

Approximate geographical co-ordinates are :—

Latitude 27° 27 8.
Longitude 117° 42" E.
Reference may be made to the following maps :(—
1. Lands Department Lithograph 54/300.
9. Lands Department 10-Mile Topographic Series, Sheet
7, Geraldton.
3. Geological Sketch Map of Western Australia, Geol.
Survey West. Australia 1957.
A description of these deposits is given by Hobson (1940).

Geological Information

The copper-bearing structures occur in somewhat graphitic,
schistose basic lavas of the ¢ Older Greenstones and strike
about 300 degrees with a steep dip to the north. The country
rocks also include some massive amphibolites, and some bands
of metamorphosed basic sediments.

On M.L. 66 there are two shafts about 160 feet apart, which
were reported to have been originally sunk to water level at about
30 to 35 feet, and the ore body was up to 5 feet wide. At the time
no production had been recorded but Hobson in 1940, stated that
he was informed that two tons of ore were sent to Port Kembla,
and that returns showed this ore to contain 14 per cent. copper.

The outcrop of the ore shoots have not been traced on the
surface away from the shafts despite a number of shallow cos-
teans having been dug across the line of strike. The two shafts
may be on different shoots of ore. Quartz veins, carrying no ore,
occur in the vicinity.
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The production recorded during 1954 and 1955 was evidently
taken from the western shaft which was still fitted with a hand
windlass and ladder at the time of the writer’s visit in 1961.

The ore as seen in the dumps and in the vicinity of the shafts
consists of malachite and azurite impregnating hornblendic
schists. About 16 feet south of the western shaft a mass of
limonite a few square yards in extent occurs on the surface and
has been exposed by a pit about 4 feet deep. It contains very
little copper staining.

In the vicinity of the workings the country is soil and rubble
covered, while further west it is an alluvial flat. To the east
can be seen outcrops of slightly schistose basic lavas and medium
grained amphibolites.

Production
Table 57
CUPREOUS ORE AND CONCENTRATES
Period No. { Average .
of : of : Registered Name ) Ore Assay Copper | valye
Production Lease i | Produced |  Copper Units
| per cent.
| Long Tons ‘ £A
1954 P.A. 3514 | McCarthy and Stone . . 9:54 | 9-05 86-33  125.27
1955 I P.A. 3518 . Anderson and McCarthy 7-01 6-80 47-67 5720
1960 P.A. 3651 | Seivuright, K. 685 6-10 41-78 5050
Total to the end of 1960 23-40 75 175-78 | 232-97
Remarks

There are no surface indications to suggest that this deposit
is of much economic significance.

THE GABANINTHA DEPOSITS
Introduction

The cupriferous deposits of the Gabanintha Centre occur in
the vicinity of the abandoned townsite, which is 22 miles east of
Nannine, a railway siding on the Meekatharra-Geraldton rail-
way. Quartz reefs in greenstone have been worked for both
gold and copper, the first recorded production being in 1906.
Up to the end of 1960 a total of 966-57 tons of copper ore has been
recorded with an averaged copper content of 13-6 per cent., and
1,769-67 tons of cupreous ore with an average copper content of
approximately 8-8 per cent.

Approximate geographical co-ordinates are :—
Latitude 26° b6’ S.
Longitude 118° 38" E.
Reference may be made to the following maps (—
1. Lands Department Lithographs 466/80 and 59/300.
2. rI;an%s é)epartment 10-Mile T'opographic Series, Sheets
and 8.
3. Geological Sketch Map of Western Australia, Geol.
Survey West. Australia 1957.
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Reports on the geology of this centre have been made by
Gibson (1904), Montgomery (1906), Simpson and Gibson (1907),
%g&tgomery (1909), Maitland (1919), Hobson (1940) and Simpson
. ).

Aerial photographs and photo-mosaics are available from the
Lands Department.

Geological Information

The workings, for description, may be divided into two
groups ; the gold and copper workings in the immediate vicinity
of the townsite (the Mountain View Group), and the principally-
copper workings some 3-5 miles to the south-east (the Lady Alma
Group). Both of these occur in fine- to medium-grained basic
volcanics and intrusives (amphibolites) of the ‘“ Older Green-
stones »’ which are generally schistose in the vicinity of the ore
bodies, and in granite near the intrusive contact with the green-
stones. The ore bodies in the granite, however, are low grade
and have not been developed to the same extent as the others.

The granite has intruded the greenstones as large masses
and dykes. The main granite mass crops out half a mile east
of the townsite, and the western boundary follows roughly a
north-south line, but numerous small intrusions penetrate the
greenstone close to the mass. The granite, in the main, is
massive and free from schistose structures, the main body being
generally a coarse-grained pinkish variety consisting essentially
of quartz and felspar (orthoclase) with accessory hornblende,
biotite, magnetite and apatite.

The copper occurs in quartz veins occupying fracture zones
approximately parallel to the granite-greenstone contact. The
gold-copper workings in the vicinity of the abandoned townsite
include the leases known as the Mountain View, Leviathan,
Unexpected, Grafton and Tumblegum. These were worked
primarily for gold in earlier years, however, since 1953 the
Tumblegum Lease has produced about 243 tons of cupreous ore
for fertilizer purposes, some of this being produced from the
treatment of old tailings.

The Tumblegum Reef is one of the most extensive occurring
at Gabanintha. It crops out for about 1 mile, dips vertically,
and consists of veins and bunches of copper-bearing quartz in a
fractured zone in the greenstones, the latter rock itself carryving
gold and copper in places. The vein is 3 to 8 feet wide.

Gibson (1904) stated that a lot of work had been done, mainly
towards the southern end of the reef, down to a depth of 130 feet
and that a good supply of fresh water was struck at 60 feet. The
work done was principally the sinking of shafts, and driving at
the 70 feet level. Work done recently has been in driving, stoping
and trimming of pillars. In September 1954, a licence to treat
the old tailings on the Tumblegum (G.M.L. 1925) Lease was
granted to Mr. G. Motter, who has since produced a considerable
quantity of concentrate for fertilizer purposes (see production
table).

The Mountain View Leases are located approximately one
mile north-north-west of the main Tumblegum workings, and
about one half mile north of the abandoned townsite. The ore
hodies consist of copper and gold bearing quartz and greenstone
rock in a zone between 2 to 4 feet wide. Near the main shaft
(on the old G.M.L. 379), which was about 240 feet deep, the reef
bifurcates, a branch striking off to the south-east.
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A reef parallel to this branch was worked on the old Golden
Hope (G.M.L. 461) adjoining the Mountain View on the north-
west side. The ore bodies were worked by shafts, drives at the
40, 80 and 150 feet jevels, and by stoping.

The reefs consist of & mixture of quartz and highly foliated
greenstone, and are very proken and jrregular (Gibson 1904).—
% The gquartz occurs for the most part in punches, some of which
are of considerable extent, while others extend only a few feet.
These bunches generally are richer in their gold contents than
the lode matter (foliated greenstone). Both the quartz and the
1ode matber carry & high percentage of blue and green carbonates
of copper, the lode matter peing in places, particularly rich, with
some pockets of ore being obtained averaging over 30 per cent.

copper.

The country consists of fine-grained greenstone, and is
commencing to get hard and gettled in the pottom workings.
Water level is 80 feet, the supply being fresh bub limited in
guantbity .

Maitland (1919) stated that at a depth of 240 feet the belt of
fractured country rock was found to be enclosed between Lwo
main walls, about 40 feet apart, and to be traversed by indistinct
pands of schistose jode stufl containing more Of less quarbz,
and a good deal of copper pyrites.

What may be regarded as the Lady Alma Group is situated
approximately 3-5 miles south-east of Gabanintha, and includes
recent holdings for copper such as M.Cs. 9, 10, 15 and 20, G.M.L.
1990, and P.AS. 3507 and 3459. Some of these cover old holdings
such as M.L. 4 and G.M.L. 340. Montgomery (1909, p. 30) states
that a good deal of work was done in the Tady Alma Mine (M.L. D
over the previous three years and that a reverbatory amelting
furnace had been erected buf becausd of the fuel supply difficult-
ies and other problems, smelting had proved less profitable than
mere concentration by hand picking. The slag dump from this
furnace can still be seen ab the edge of the loading ramp.

At the northern end of these workings a main shaft has been
sunk to & depth of 190 feet. The water level was encountered at
92 feet. Montgomery stabes that there was a crosscub at this
level which showed the 1ode formation to he 25 feet wide from
wall to wall, put that the inciuded material ©* is mostly jumbled
proken country rock with veins and punches of quartz in the
spaces between the blocks of country. Some good copper glance
(Chaloocite) ore was obtained above this level, and in driving on
the lode at it there was s0ome very good s0oty plack sulphide of
copper, with quartz carrying a little chalcopyrite. The shoot,
however, was short and pitched rapidly southward. In the low-
est workings there was still some Very good ore, bubt the shoot
seemed to be only a few feet in length 7.

There are two copper pearing veins in the Lady Alma Group
{these are shown by Gibson, 1904, Plate VI, as being in north-
south echelon and striking north-west and south-east). Orefrom
the maijn, Or eastern vein contains cuprite, limonite, bornite,
malachite, quartz and dolomite, with a little mica and chalco-
cite. An analysis of this ore is shown pelow. 'The outcrop of

125



the vein as shown near the southern shaft proved to be a strong
body of brown iron ore (gossan) from beneath which some fair
copper ore has been raised.

Hobson stated that during his inspection in 1941 material
in the ore paddock near the northern shaft contained green and
blue carbonates of copper associated with limonite and quartz.

At the southern workings there was a deep shaft, a shallow
shaft, an irregular hole and two shallow trenches. The copper
minerals can be seen to occur as narrow streaks or small patches
irregularly distributed throughout the country rock. Hobson
further stated that at neither the northern nor southern work-
ings was the outcrop of the ore body of any great extent.

Little work has been done on the remaining leases. These
are on a low rise of ultrabasic rocks, with minor quantities of
medium to coarse grained amphibolites or epidiorites. On
M.L. 6, a shaft 60 feet deep and a shallow hole at one side of the
shaft shows some stoping striking N. 60° W. and having a width
of about 4 feet. The stoping did not seem to be very extensive,
as there is no other shaft in the vicinity. Workings near the
northern boundary of the lease consist of two shafts and a shallow
trench approximately 90 feet long and 4 to 5 feet wide. The
strike of the trench is N.b° K.

Other workings on adjoining leases consist of a series of
shallow trenches and irregular holes striking north-west. The
dumps from these showed malachite and azurite in fractures in

ultrabasic rocks.

Almost all ore produced prior to 1941 came from late G.M.L.
340, later M.L.. 9. The ore body on this lease seems to be fairly

small.

Production
Table 38
COPPER ORE AND CONCENTRATES
Period No. .
of of | Registered Name Ore Copper Value
Produetion Lease Content |
| Long Tons | Long Tons £A
MOUNTAIN VIEW GROUP i |
1906 ML L N, | Mountain View Leases 127-00 38-10 2,681-00
504N, :
1914-15 GM.L. 117568 Unexpected 8-32 1 606-00
191718 G.M.L. 1360N  Leviathan . : 11-20  1,201-00
1918-19 GMUL. 1408N Grafton 8334 16-72  1.935-00
1920-60 Nl i
Total to the end of 1960 306-06 | 7434 642300
Average assay = 24-29 Cu.
LADY ALMA GROUP
1906 M.L. 4N Lady Alma §-50 ! 1-50
1909 M.L. 4N i Lady Alma 608-00 4400
1955 M.C. 9N Rinaldi, L. V. 11-59 3.07
1956-60 Nil |
Total to the end of 1960 - 626-00 48-57

Average assay = 7-79% Cu.
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CUPREOUS ORE AND CONCENTRATES

i N - i
Period No. Ore Average Copper :
f of Registered Name ‘opper alue
l’md(:mtitm Lease : Produced | per cent. Units Value
Copper
§ - 5
| Long Tons ' £A
MOUNTAIN VIEW GROUP
1958 P A, 3277N ! Ball, R. A. 25-54 11-87 303-22 461-00
1954 G.M.L.1943N| Terrel, J. H. . 11-81 7-18 84-78 110-20
1954 P.A. 3342N | Young, J. F. 10-14 744 75-44 10008
1955 G.M.L.1725N| Lauritsen, O. M. 571 5-10 29-13 32-03
“NEW BREW”
1955 P.A. 3343N | Motter, G., * Tum- 153-14 7-15 | 1,095-93 | 1.315-60
blegum *’
1955 H Motter, G. 238-56 5-74 | 1,870-20 1 1,759-80
(.M L.
1925N)
1956 L.T.T. 1289H. Motter, G. 129-83 4-50
1956-60 +M.L.1990N | Tumblegum 320-08 7-10
1458-59 P.A, 3459N | Alac, M. 119-98 10-61
1959 P.A. 3483N | Yaksich, A. 24-42 9-37
1660 Nil
Total to the end of 1960 .. o] 1,029-11 76-06 | 7.388-56 10,502-44
77777 Average assay = 7-1% Cu.
LADY ALMA GROUP
1954-55 P.A. 3324 | Rinaldi, L. V. . 59636 721 0 4.208-93 1 6,010-21
now :
M.L. 9N | ] ;
1956 | PLA. 3385N | Jeffreys, E. G.and 6-39 | 9-30 59-48 9600
i . K. E
1956 Rinaldi, L. V. .. 200-78 27908
1956 | Rinaldi, D. 1,498 2,0¢ E
1950-60 N' | Grylls, West, Vi- 232
! cins and Facer
1050--60 Cawse, L. W., and 1105 2 49400
Rixon, R. D.
Total at the end of 1960 ... 93810 45-62 6,656 23 9.1(5‘.~)~3?
VVVVV Average assay = 7-1% (u.

Assays and Mineralogy

A grab sample taken by Montgomery from bags of ore from
the northern workings of the Lady Alma Group, was analysed
in the Survey Laboratory and gave the following results :(—

Per cent.
Moisture 1-23
Copper ... ... 28-64
Lead ... 0-06
Bismuth Nil
Iron .. e 22-60
Zinc ... Nil
Nickel ... 0-11
Alumina 2-20
Lime ... 1-01
Magnesia 6-50
Silica ... 6-02
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Per cent.

Carbonic anhydride ... 10-89
Combined water .. 5-2b
Sulphur 3-40
Oxygen (by difference) .. ... 12-09

160-00

In addition gold at the grade of 2 dwt. 11 gr. per ton, and
silver at b oz. 25 gr. per ton were recorded.

Remarks

The ore bodies in the Mountain View Group were worked in
the first instance primarily for gold but contained some copper.
Those of the Lady Alma Group are notable for the amount of
limonite associated with the copper carbonates near the surface.
Tt seems likely that these Gabanintha deposits could still yield
an appreciable quantity of copper-bearing material.

Tae Mt. EELYa DEPOSIT

Introduction

In 1955, 6 tons of cupreous ore assaying 5 per cent. copper was
recorded as being produced from a Prospecting Aresa located
approximately 17 miles east-north-east of Cue.

The Prospecting Area is located about 2-5 miles north-west
of Mt. Eelya, and can be reached by proceeding for 19 miles north-
eastwards from Cue along the Taincrow Homestead Road, and
thence for about 4 miles southerly by station tracks.

Approximate geographical co-ordinates are as follows :—

Latitude 27° 257 8.
Longitude 118° 10" E.

Reference may be made to the following maps i—
1. Lands Department Lithograph 54/300.

2. Lands Department 10-Mile Topographic Series,
Geraldton Sheet.

3. Geological Sketch Map of Western Australia, Geol,
Survey West. Australia 1957.

Geological Information

The rocks in which this deposit occurs are granitised and
partially granitised acid sediments, containing in places acid
and basic intrusions. The degree of granitisation decreases
southwards until the old gold mining centre of Eelya is reached.
According to Woodward (1914) . .. a low ridge compos 2 of
pbasic schists strikes in a north-easterly direction and it Is upon
its western face—that a number of leases scattered over a digtance
of ten miles have been worked.”” *“. .. At the north end cf this
belt, near a remarkable pinnacle-shaped guartz plow called
Telya Hill, are two abandoned leases which were known as Eelya
Reward and Eelya North ; here a very flat reef was worked to a
shallow depth only, but which yielded some very rich stone.”
At these leases, according to the writer’s own observations, the
general strike of the auriferous quartz body, which follows an
arcuate line in outcrop and appears to be controlled by local
folding, is to the north-west and dips to the south at hetwesen
50 and 75 degrees.
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The production from P.A. 3519 was from a shallow pit sunk
on a poorly exposed quartz vein striking almost east-west with
the schistosity of the metasedimentary country rock. Some
slight blue and green copper carbonate mineralisation was seen.
The ore bearing body is small and appears of little consequence.

Production
Table 59
CUPREOUS ORE AND (ONCENTRATES
Period No. Ore | Average . !
of of ' Registered Name | ,,')‘”" C TAssay Um0 yaque
Production Lease | Treated | (opper | Copper |
i : i H ‘\ I
| | Tons ; £A
1955 P.A. 3519 Canestrind, . ... | 6-06 | 505 | 30-58 | 1530
UL U \ i
Remarks

There is nothing to suggest that there are sizeable copper
reserves in the vicinity.

Tar DAY Dawn DEPOSITS

Introduction
Day Dawn is located about three miles south-west of Cue on
the Meekatharra-Geraldton Railway. It is principally a gold
mining centre and since 1900 has produced only 111-12 tons of
copper ore with a calculated average grade of 14-6 per cent., and
48-93 tons of cupreous ore for fertilizer purposes at a calculated
grade of about 9-6 per cent.
Reference may be made to the following maps :—
1. Lands Department Lithograph 200/80.
2. Lands Department 10-Mile Topographic Series,
Geraldton Sheet.
3. Geological Sketch Map of Western Australia, Geol.
Survey West. Australia 1957.

Approximate geographical co-ordinates are :—
Latitude 27° 257 8.
Longitude 117° 55" E.

Geological Information

The rocks of this area belong to the Archaean greenstone
complex, consisting essentially of basic volcanic rocks which
exhipit various degrees of metamorphism and are highly folded
in a north and south direction, the whole being intruded by
numeroas acid porphyritic dykes which are probably offshoots
from the granitic rocks lying to the westward.

According to Woodward (1907) all the lodes in this area are
the normal quartz reef type presenting the usual characteristics
of zonal enrichment, which may occur as either a well defined
shoot following the folds in the plane of the fissure, or as patches
of great richness but of limited extent near the surface. The
water level is generally at about 100 feet.

G.M.L. 14D (Croesus) was abandoned at the time of Hobson’s
inspection. He wrote that west of the main line of workings on
this lease there are two shallow shafts approximately 60 feet
apart, with a partly filled small open cut lying between them.
The strike of the open cut is N. 30° W., dip 70° W., and the average
width is about 2 feet. The ore body was evidently a quartz reef
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containing malachite and some limonite. Minor quantities of
malachite could alsc be seen in the hanging wall rocks. Only
very minor quantities of malachite could be seen in the dumps.

On M.L.s. 1D and 2D, according to Hobson, the ore body con-
sisted of a quartz reef having a probable length of about 100 feet,
and a width of between 3 and 4 feet. The workings consisted of
an underlay shaft, open cuts and also a vertical shaft which
intersected the ore body at depth. Woodward (1907) described
the ore body as ‘‘ containing small bunches and strings of green
and blue carbonate of copper ”’. The body strikes north-west
and dips south-west. P.A. 656D occupied the same ground, and
some of the ore crushed during 1906 was obtained by re-dressing
the spoil heaps. )

Between M.L. 2 and the late Rubicon (G.M.1L. 138) workings
were two parallel ore bodies striking N. 20" W. with a steep west-
erly dip. From the exposures seen in 1941, Hobson judged the
ore bodies to be between 60 and 100 feet long, and to have a maxi-
mum width of from 3 to 4 feet. It appears that a shaft was sunk
on the ore body to a depth of about 70 feet, but the copper ore,
which was mainly chalcocite, was obtained from near the shaft
at about 20 feet below the surface.

Hobson inspected the dumps of the old Rubicon workings
but did not find any copper minerals. Woodward records that
300 feet north of the cross-cut from the vertical shaft at the
No. 7 level, a bunch of copper pyrites was cut. This may be the
locality from which the copper recorded in the production table

came.

Production
Table 60
COPPER ORE AND CONCENTRATES
Period Ore s "
of | No. of Lease Registered Name " e (‘“I)DU Value
Production Preated Content
LA
180001 M.L. 2D San Diego Copper Mine . 16700
1907 G.M.L. 14D Murchizon Assoeciated Gold 8400
: Mines Ltd.
1907 P.A. 65D Canning, G. (. - . 25-21 19000
1914 (+M.1. 138D  Rubicon 4-80 5400
1914 Sundry Claims | .. . . 340 27-00
191560 Nil
Total to the end of 1960 . 5556 210 52200
Average assay = 14-579% Cu,
CUPREOUS ORE AND CONCENTRATES
Period No. ; , o | Average .
of ] of Registered Name | ()“’A Asszx;‘ U nits Value
Production Lease - Produced | pep cent. Copper

Long Tons |

P.A.1046D  McCarthy, R., and 10-42 43-24

| Harrop, H. B,

| PLAL1046D | Gorman, W. N, 5-20 7400

P P.AL1055D | Goddard, J. M. 4-58 51-50
P.A.1064D  Gorman, W. D 2803 30433

and Lee, €.
1957-60 Nil ;
Total to the end of 1960 . 48-23 9-80 473-07 | 821-76
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Remarks

The production from this centre has been in the past as a
by-product of gold mining, and recently by picking old dumps,
and from small surface workings. The area has been well pros-
pected and the possibility of anything other than small copper
ore hodies being found near the surface seems remote.

FuTUuRE EXPLORATION

With the exception of those at Gabanintha the known de-
posits in the Murchison Goldfield have been workable, and then
only in a small way, because of secondary enrichment at, or
just below, the oubcrop.

Prospectors should pay attention to the margins of the
greenstone belts, within one or two miles of the contact with
the granite. A poor showing in outcrop does not necessarily
mean that the deposits will not be workable.

THE NORTHAMPTON MINERAL FIELD DEPOSITS

SUMMARY

The Northampton Mineral Field consists of an extensive
nelt of country stretching north and south on hoth sides of the
Geraldton-Carnarvon Highway. The town of Northampton lies
in the southern half of the Field 31 miles north of the port of
Geraldton.

Copper is known to have been raised from about the year
1850 aithough official production figures commenced in 1899.
From this vear te the end of 1960, 24,057 long tons have been
produced averaging about 7-63 per cent, Cua.

The main copper producing area extends from the Gelirah
Mine, 17 miles south of Northampton, to the Geraldine Mine
on the Murchison River 38 miles north of Northampton. This
Tield has also been the chief source of supply of lead ore in the
State, its total value amounting to almost £A4-5 million. In
some instances lead and copper ore have occurred in the same
ore body, and have been worked from the one mine.

The productive deposits are, in general, grouped around two
localities, namely, Northampton in the south, and Galena in
the north.

The host rocks of the area congist of various types of garnet-
iferous gneiss, probably formed by widespread granitisation
of Arcnaean sediments. This rock has been intensely fractured
and saeared along zones extending north-east and south-west.
Many of shese zones have been intruded by dolerite dykes varying
it wuickness up to about 180 feet. These generally dip at high
angles to the west, and it is common to see in their vicinity
gradations from ‘mormal” granite-gneiss intc a pegmatitic
facies.

Copper and lead bearing bodies are frequently found in close
association with these dykes, but this relationship is considered
o be structural rather than genetic.

The deposits in this Field have not been examined by the
author. Tne following information, which because of the large
number of deposits and the scope of this Bulletin is presented
in summarised form, has been drawn from reports by the follow-
ing investigators: Woodward (1895), Maitland (1903), Mont-
gomery (19¢8), Wilson (1926) and Berliat (1952). In addition,
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the author has had access to a number of unpublished reports

written by J. Sofoulis of

the Geological Survey following his

examination of the copper deposits in 1957, A. J. Noldart and
W. R. Jones, also of the Geological Survey, have supplied some
valuable information following their regional mapping of the

area in 1961.

Production

COPPER AND CUPREOUS

Table 61

ORE PRODUCTION IN THE

NORTHAMPTON MINERAL FIELD TO THE END OF 1960
Copper Ore and Concentrates
Year Ore Copper Content Value
Long Tons Long Tons £A
1899% 98-00 2450 1,715
1900
1901 38-50 11-55
1902-1921
922+ .. 99866 208-75
9,626-29 883-21
10,672 554-19
925 2,469 -72 138-49
19261928 .
1929 116-00 12-11 974
1930-1939 .
1940 708 0-61 46
19411956
1957 9-44 1-41 201-40
1958-1960
Totalf 24,035-69 1,834-82 119,698-15

Average Assay ==

Production between 1899-1901
at £565 10s.

¥ Production between 1922-1

20,718-76 fine ounces of silv

e
7-69, Cu
also included 490 fine ounces of silver valued

also contained 91-51 fine ounces of gold, and
er.

1 It is known that between 1850 and 1899 a considerable tonnage of ore from
the Northampton copper mines was exported to Europe, but the tonnages
and grades have not been recorded. 1t is estimated that the additional
unrecorded total may be about 9,000 tons.

Cupreous Ore and Concentrales
Average Assay
Year Ore Units Copper per cent. Value
Copper
Long Tons £A
1955 .. 21-79 151-69 6-96 185-55
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Tae GERALDINE CoppErR MINE (MINERAL LEASES 10 Anp 11)

These were located about 1 mile north of the Murchison
River, and the old workings can be seen from the Carnarvon
Road. The ore body strikes north-east, and it dips to the north-
west at about 70 degrees. There were several other leases in
the vicinity, some being worked for lead and some for copper.

The main mine workings are on late M.L. 11 (previously
M.L. T73—Mitchell’s Four-Mile Pool). Vertical shafts were
sunk to 108 feet, 140 feet, and 32 feet, and an inclined shaft sunk
to the 113-feet level. At the 60 feet level the vein was driven
for 100 feet and crosscutting showed mineralisation over a maxi-
mum of 20 feet consisting of veins, 6 to 12 inches thick, carrying
pblack sulphide of copper, with native copper in places in the
joint planes. At the 108-feet level the vein was driven on for
174 feet, and crosscuts showed mineralisation over a maximum
of 30 feet. From the bottom of the 140-feet shaft, a diagonal
drive had been extended 30 feet into the ore body.

Wilson (1926, p. 19) states that ore from the 140-feet level
consisted of copper glance with some galena and blende.

Production from the Geraldine Copper Mines (M.L.s 10 and
11) for the period 1899-1901 is recorded as being 136-5 long tons
assaying 26-4 per cent. Cu.

Tur MARTINS SPRING COPPER MINE

These workings are situated on Location 312, 5 miles north-
west of Northampton Townsite.

There are two collapsed shafts, 45 feet apart, originally 50
feet and 42 feet deep. At 42 feet in one of these shafts a cross-
cut was extended for 30 feet, and there was a connecting drive.

Ore from these workings was stated to contain lead, and as
much ag 50 ounces per ton of silver (Maitland, 1903).

About 10 chains south of these workings is a shaft collapsed
in to a depth of about 15 feet. Some lead ore was evidently
recovered here although dump material shows copper staining.

TaE YANGANOOKA COPPER MINE

These old mine workings are located about 3 miles north of
Northampton adjacent to the main road on freehold Blocks
Nos. 32 and 314 (Maitland, 1903).

There are two parallel ore bodies on this property, striking
north-east and dipping at steep angles to the north-west. The
main workings consist of several shafts (the deepest 180 feet)
and levels situated on the western lode. Maitland states that
the mine had not been worked for 35 vears, but records showed
that dressed ore ranged from 17 to 34 per cent. and the 458 tons
sent away realised £5,880.

TaE WHEAL BETA COPPER MINE

These workings are located approximately 2 miles north-
north-west of Northampton. There are two groups, one on
Location 44, the other approximately 30 chains to the south-
west on Location 9753.

The north-eastern workings are on the eastern side of a hill
formed by a dolerite dyke. There are three old shafts covering
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a length of 120 feet on a copper-bearing shear about 1-2 feet
which dips at steep angles to the north-west. The middle
is about 60 feet deep.

On Location 9753 the lode has been traced along the surface
by a line of shallow costeans, trenches and shafts over about
900 feet. The shafts have fallen in, the deepest one now standing
at 15 feet. 'The ore body here is about 18 inches wide, with a
similar strike and dip.

Tar UNARING CoPPER MINE

The Unaring (or Unarino} workings are situated
the Northampton townsite on the southern part of Lo on
325, about 1 mile south-west of the Railway Station.

Shallow shafts and costeans trace the line of mineralisation
over about 200 feet in a north-north-easterly directi
dips steeply to the east. Two shafls, 60 feet apart, were or
1y 46 feet and 58 feet deep, the latter one having cross
feet west and 8 feet east at the bottom.

The dumps show some copper carbonates with granite-
gneiss, pegmatbite and dolerite rubble.

Tue WaeAL Arpaa CoPPER MINE

The Wheal Alpha (late M.L. 9 is located 1-5 miles east of
Northampton townsite. The old workings consist of six parti-
ally collapsed shafts and a few shallow excavations over about
300 feet, reaching a maximum depth of 60 feet. The standing
water table is at about 15 feet.

The ore body dips to the west at about 70 degrees and con-
sists of copper carbonates in a kaolinised schistose matrix.
Some sulphides show in the dumps, and alsc some pegmatitic
material.

Typ WANERENOOKA CoOPPER MINE

The Wanerenooka workings are located within the town
of Northampbon on Location 27, which is about three qua
of & mile north-north-west of the Railway Station.

Ore was discovered here, and production commenced in
1842, which makes it one of the oldest copper mines in Australia.
The mine was worked consistently for twelve years after dis-
covery, and then intermittently by various companies until
1903. The ground was taken out as M.L. 60PP in 1956, then later
84PP, and M.L. 71PP. In 1857 a small tonnage was produced
under the name of the Roger Malray Copper Mine.

The mineralised shear which comprises the Wanerenooka
lode strikes north-easterly and dips to the north-west at 75
degrees. The granitic-gneiss country rock contalns numerous
ptygmatic fold structures in close proximity to the ore body.
The mine was dewatered in 1957 (and subsequently) and various
examinations made in the light of current market potential-
ities. So far sufficient finance for further development has not
been made available.

The mine was initially developed from a three compartment
shaft, sited about 48 feet west of the outcrop, which reached
a depth of 240 feet. Five other lesser shafts were sunk on the
property.

site
ters
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T.evels were developed at depths of 80 feet, 140 feet, and 180
feet, and workings extend over a horizontal distance of about
400 feet. 'The thickness of the ore body is stated to be 27 feet
at the 80-feet level, 30 feet at the 140-feet level, and 39 feet at
the 180-feet level. Provis (in Maitland, 1903, p. 23) states that
that best makes of one, averaging 1 foot in thickness, were on
the hanging and foot walls which were smooth and well defined.
Accordingly the workings consist mainly of drives and stopes
along the walls, with crosscuts in places, and some winzes.

Most of the driving is to the north-east which suggests that
the ore-shoot plunges in that direction.

Sofoulis (unpublished report, 1957) considered that the
average grade or ore in the mine was from 1-2 per cent. Cu, and
that the production of copper ore would have been of the order
of 2,000 tons.

THE VICTORIA NORTH, AND VICTORIA, COPPER MINES

These leases (variously M.L.s. 23, 38, 84, 85, 86 and 111) covered
mostly the same ground and were located near the western
houndary of Location 14181, the present Show-ground and Race-
course reserve at Northampton.

The old workings follow a north-south line over a length of
about 800 feet. Two shafts, 80 feet apart, were sunk at the north-
ern end of this line, the deeper of these was said to be 70 feet.
These are now partly collapsed and hold water to within about
15 feet of the surface.

The ore body was apparently vertical and near the surface
consisted of a ferruginous and siliceous kaolinised schist con-
taining green and blue carbonates with some oxides. In the
deeper workings there was a good deal of iron pyrites.

THE WHEAL MARGARET COPPER MINE

Several leases were held on the Wheal Margaret copper
“1ode ”, including M.L. 12, the Wheal Margaret, M.L. 25, the
Wheal Margaret South, and M.L. 18, the Wheal Margaret North.
These leases were located within Northampton townsite, about
1 mile south-east of Wanerenooka Hill.

The main workings are on the Wheal Margaret lease where
five shafts extend in a north-easterly direction over a distance
of 270 feet. The workings reached a depth of 180 feet on the
underlay, which was about 756 degrees to the east. A shoot of
ore was stoped from the main two-compartment shaft over a
length of 200 feet, the width of the ** lode * varying from 7 inches
to 2 feet.

The ore consisted of green and blue carbonates near the
surface and sulphides at depth, in a kaolinised matrix probably
representing fault gauge. Some pegmatitic material was found
in a shallow hole at the northern end of these workings.

In 1902 the Mines Department drilled a hole to intersect the
Wheal Margaret *“ lode ” at depth. The hole was sited 257 feet
east of the outcrop, between the Main and No. 2 shafts, and
drilled at a depressed angle of 59 degrees in the direction north
38 degrees wesb, to a total depth of 651 feet. It is considered
that the ore channel was intersected at about 400 feet borehole
depth but mineralisation was negligible.
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The Wheal Margaret South, on Locations 281 and 267, had a
shaft 40 feet deep with a 256-feet drive at the bottom and a line of
shallow costeans and trenches extending to the south-west.
The water level in the old shafts now stands at about 25 feet.

The ore body which is from 2 to 4 feet wide, dips to the east
at about 75 degrees.

TaE YANKEE CrossiNG Corper MINE

These old workings are located 1-5 miles south-easterly of
Northampton townsite on Location 5695, just to the east of the
Gwalla property. A small but rich shoot was worked to a depth
of 40 feet, at the north end on a vertical shear.

The water table stands at about 15 feet in a series of shallow
workings trending north-east.

Tae Gwarra CopPER MINE

This mine is three quarters of a mile south of Northampton
on Location 315. There are two parallel ore bodies which strike
north-east and dip south-east at steep angles; the most work
was done on the eastern one on which several shafts had been
sunk, the deepest of which was 198 feet on the underlay (180 feet
vertical). According to Montgomery (1908), drives and stopes
on the 108-feet level extended over about 6560 feet. At 594 feet
north-east from the deep shaft (the more northerly of the two
mentioned) a 6- by 4-feet shaft was sunk in 1907 to 104 feet. There
were short drives from the bottom. Ore in this shaft was re-
ported as poor and siliceous.

Oxley, (in Montgomery, 1908) referring to the most southerly
shoot, states that the lode averaged 4 to 12 feet in width, but
that in the face and backs of the drives along the hanging wall
from the main shaft, there were strong makes of bornite ore
about 9 inches wide, with small seams of black oxide occurring
across the footwall.

Montgomery said that dump material, as well as some that
he saw bagged for shipment, was of low grade. He saw no bornite
but only occasional pieces of tarnished chalcopyrite and sooty
coatings of black ore. The workings were flooded at the time of
his visit.

Maitland (1903) stated that during the period 1863-1868, 902
tons of ore valued at £16,573 were raised.

Tur WHEAL ForTUNE CopPPER MINE

This mine is situated 3 miles west of Northampton on Loca-
tion 436 on the same shear as the Wheal Fortune Extended Lead
Mine. The shear trends north-east and dips steeply to the
south-east. The two mines are about 400 yards apart.

The Wheal Fortune, which lies to the south-west, produced
both copper and lead between 1862 and 1868. Maitland (1903)
estimated its production as 2,475 tons of lead ore and 985 tons of
copper ore.

The workings extend for about 700 feet along the strike, and
reach a maximum depth of 300 feet. It is stated that ore in the
shallower levels was copper ore, but a cross-structure carrying
lead ore was encountered at depth and this was then mined.

In plan the copper shoot appears on the south, and it is pos-
sible that there are two separate southerly plunging ore bodies.
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Tur NARRA TARRA LEAD anp CopPER MiNe (Loc. 833)

This mine is located about 13 miles south-east of North-
ampton near Protheroe townsite, approximately 3-5 miles south-
west of Nabawa.

There are three distinct lines of mineralisation striking in
a north-east direction, the main workings being in the * west
lode > which dips steeply east. The principal economic minerals
comprised ores of lead, but Wilgon (1926, p. 24) stated, ** A curious
feature about the main lode, which also applies to the east lode
to some extent, is that at the south end of the mine, the galena
gives out quite suddenly, and its place is taken by copper pyrites,
The soubthern portion of the lode having been mined for its copper
content. In the case of the east lode, however, quite a quantity
of the lead ore contains copper also. My specimens seemed to
indicate that the copper pyrites had been deposited subsequently
to the galena. The feature of the middle lode was the presence
of some good specimens of pyromorphite at the north end work-
ings.”’

According to the plan and section shown in Wilson’s report
the main workings (drives and stopes) extended over about
930 feet and to a depth of 550 feet. There are 5 shafts and three
ore passes. Two open cuts covered a length of about 300 feet,
and reached a maximum depth of 45 feet. On the same section
an almost vertical fault is shown between the sections worked
for copper and lead.

Under © General Remarks’ Wilson makes the following
comments : * Main Lode—It will be noted that the main lode
workings have produced 113,992 tons of lead ore containing
12,053 tons of concentrates valued ab £349,490 11s., and in addition
24,833 tons of copper ore containing 1,682 tons of copper and
36,837 oz. of silver valued at £116,285 2s. 3d. A glance at the
Longitudinal Section will show, however, that most of the ore
above the 550 feet level has been stoped out, leaving very little
ore in reserve. Furthermore, the values obtained at the 550 feet
level were not sufficiently encouraging in the opinion of the
management to warrant the further sinking of the shaft to open
up another level . . .7 ° Middle T.ode : There are two lots of
old workings on this lode which are about half a mile apart.
On general appearance, the lode at the north end where the
pvromorphite outcrops, appears the more encouraging, and a
prospecting shaft to test its value under this outcrop seems
justified.”” © HEastern T.ode : About 1,900 feet to the south-east
of the Main Lode on Location 119 the eastern lode is now being
developed. This was worked in the early days of the Field, and
wag then known as the Narra Tarra Copper Mine. Like the
middle lode it can be traced for about half a mile, and the work-
ings are also confined to either end of it.”

The “lode’ was worked at the southern end for copper,
southwards of the main vertical shaft. The ore was oxidised
to at least 102 feet.

The production given by Wilson is at variance with the
official figures. Over the period 1992-95 Location 833 is credited
with producing 23,766-67 long tons of ore containing a copper
content of 1,784-64 tons of metallic copper. In 1929 production
from the Narra Tarra mine on the same location is recorded
as 116-0 tons of ore containing 12-11 tons of metallic copper.
This was probably the biggest single producer of copper ore
on the Field.
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Tue GELIRAH LEAD AND COPPER MINE

This mine is located on Freehold Block No. 328 which lies
just on the eastern side of the old railway line about 12 miles
north of Geraldton. There are two parallel ore bodies, the
more easterly of which crops out over a distance of 300 yvards
along which several shafts have been sunk to a maximum depth
of 120 feet. It is said that a large quantity of ore was raised
from here (Maitland, 1903).

The western ore body has been opened by a series of shafts
over a distance of 200 yards, and was found to contain good lead
ore in places, associated with zinc blende and iron pyrites.

This mine was worked prior to 1860, and re-opened for a
short period in 1872.

THE WHITE PEAK COPPER MINE

This mine is situated on Freehold Block No. 4, between the
old railway line and the main road 9 miles north of Geraldton
(Maitland, 1903). A rich shoot wag said to have been worked,
but nothing has been done since 1858 and the workings have
collapsed.

OTHER PROPERTIES THAT HAVE PRODUCED COPPER

These include the Ouraka (M.L. 94), Hennings (M.L. 95),
Tambarra, and Gibsons (M.L. 30). These are all in the same
group, eastward and south-eastward of the Geraldine Copper
Mine. The workings are shallow and they have each produced
only a few tons of ore.

FuTurE EXPLORATION

The majority of the ore shoots, both of lead and copper,
occur along the north-easterly striking shear structures and
brecciated zones, which dip steeply either to the east or west.
Mineralisation of minor importance has been found along a
fracture system, the components of which strike to the north-
west. These evidently exert some structural control on the ore
occurrences in the north-easterly shears. The discontinuation
of ore at the bottom of the deeper workings appears to be due to
structural reasons.

Surface indications of ore-bodies have included pegmatisa~
tion and silicification along brecciated zones. In places there
has been a fair development of iron gogsan with carbonate stain-
ing.

Practically all of the copper ore so far mined has been com-
posed of oxidised or secondary minerals lying above, or adjacent
to, the water table. There is no adequate information on the
grade of the primary ore beneath worked shoots, but it appears
that future copper mining in this Field will depend upon the
detection and development of such ore bodies of satisfactory
grade. The best place to look for these initially would be below
worked-out mines, applying the results of structural analysis
and then testing by drilling. :

Such a project would be long range and beyond the capabil-
ities of the small operator, who will necessarily have to confine
himself to surface prospecting in areas which contain some or
all of the indications listed above.
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THE YALGOO GOLDFIELD DEPOSITS
SUMMARY

Copper has been produced from seven centres in the Yalgoo
Goldfeld, the earliest recorded production being in 1906. How-
ever, the total amounts to only 795 tons, about two-thirds of
which has been mined from M.C. 14 at Warriedar since 1957.

A1l of the ore bodies are copper-bearing quartz veins in meta-
morphosed Archaean basic lgneous rocks or Archaean metasedi-
ments. Most of them are known to carry some gold and silver.
T,ittle work has been done below the water table level.

The following table summarises the types of deposits in
the Yalgoo Goldfield :—

Table 62
THE YALGOO GOLDFIELD

Ore Produced

Leeality Tenement o N Remarks
Copper Cupreous
Ore Ore

| Lo ng Tonsg

Twin Peaks . | Various 33-00 Narrow steeply dipping quartz veins
_in Archaean basic rocks.
Steeply dipping quartz veins, in

Wadgingarra ML, 8 138-91
P.AL 2510

Archaean rocks. Low grade. Also
| some economic gold and silver.

| Steeply dipping quartz  veln in
. Archaean basic rocks.

| Quartz vein in fractured doleritie
Archaean rocks.

Bunnawarm PAL

30-45 | do. do. do.

§-35 ! do. o, do.

4-00 . | Quartz veins in Archaean meta-
sediments.

Table 63
COPPER AND CUPREOUS ORE PRO DUCTION IN THE
VALGOO COLDFIELD TO THE EXND OF 1960

Copper Ore and Concentrates

Year Ore Copper Content Value
Long Tons Long Tons £A
1006 . 27 -41 325 284
1907 10-00 2-00 130
1908 9-50 1-49 97
190481914
1915 4-99 1-10 95
1916-1944
1945 30-45 4-07 205
19461956
1957 9-35 1-26 193
19581960 -
Total ... e 91-70 13-17 1.004
Average weighted assay = 14-36%.
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Cupreous Ore and Concenirates

} - Average Assay
Year Ore i Units Copper = per cent. Value
: Copper
Long Tons £A
1949 7-00 72-73 10-39 48-00
1951 ... 40-00 136-00 3-40 240-00
1952-1954 ... -
1955 ... 10-29 80-35 7-80 101-86
19561957 ...
1958 . 43-09 393-40 9-13 636-70
1959 .. 112-56 1,232-09 10-94 2,220-95
1960 ... 41978 4,252-10 10-13 7,415-20
Total ... 632-72 6,166-67 9-75 10,662-71

Tae Twin PEARS DEPOSITS

Introduction

The first recorded production of copper from this centre
was in 1906. To the end of 1960 the total production of copper
and cupreous ore had amounted to 84 tons averaging about 18
per cent. Cu.

The workings were abandoned at the time of the author’s
visit in 1961.

The deposits are located north-eastwards of Twin Peaks
Homestead, the workings on M.C. 25 (pegged in May, 1961), being
about 0-5 mile bearing 70 degrees from the Trig. Station. The
road distance to the railway at Mullewa is about 70 miles. Ap-
proximate geographical co-ordinates are :—

Latitude ... 27° 20" S.
Longitude ... 116° 0’ H.

Reference may be made to the following maps :(—
1. Lands Department Lithograph 55/300.

2. Lands Department 10-Mile Topographic Series, Sheet
7T—QGeraldton.

3. Geological Sketch Map of Western Australia, Geol.
Survey West. Australia 1957,
Aerial photographs and photo-mosaics are available from the
Lands and Surveys Department.

Geological Information

The general geology of the area is shown on Plate 1 of Bulletin
106 (Johnson, 1950). The deposits are located near the southern
end of a narrow lens of “basic lavas with intrusive basic and
acid rocks, pyroclastics and minor gquantities of sedimentary
rocks.”” To the north-east the ‘‘greenstone’ rocks are sur-
rounded by intrusive granite, while southwards and westwards
the ‘“‘basement’ rock is obscured by Recent alluvium.

The country rock in the vicinity of M.C. 25 consists of schist-
ose and fractured basic igneous rock which rises at the southern
end into two prominent peaks. Fractured guartz-felspar-por-
phyry was observed on the eastern side of the vein. Copper
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mineralisation occurs in a narrow silicified zone along a fault
line which strikes about 30 degrees east of north and dips to the
east at about 80 degrees.

As seen in the various excavations the silicified zone appears
to be a composite sheeted intrusion averaging about 3 feet in
width. The workings, which were not examined at depth, consist
of two shafts, one 80 feet and the other 24 feet deep, two open
cuts and a line of pot holes and shallow pits. An old bin con-
taining some ore still stands near the 80 feet shaft.

Copper mineralisation, which is not pronounced, is in the
form of blue and green carbonates, and possibly chrysocolla.
The main concentrations appear to be on the footwall.

The vein can be traced for about 60 feet north-eastwards
from the main shaft before it lenses out. South-westwards a
little copper staining in a poorly developed gossan has been
exposed by shallow excavations over some 400 feet.

About 6 chains westwards of the main ore body, near its.
southern end, two shafts have been sunk, on poor showings of
carbonate in spongey iron gossan. The shafts are about 90 feet
apart and are now almost filled in.

The Ringing Bell Copper ‘“ Lode ” described by Maitland
(1919) is apparently the same as the one seen by the author.
However, no Mines Department records could be found showine
its position with respect to the ground described above.

Production
Table 64
COPPER ORE AND (CONCENTRATES
J— l S
Period No. [ i
of i of Registered Name Ore (‘ opper Value
Production | Tease i Content
; Long Tons | Long Tons £A
1906 ¢ PLAL 105 Tibbets, W. IL 13-50 | 2-27 19300
1007-08 1 P.A. 156% | Summers, S. D, . 19-50 3-49 227 -00
190960 | Nil | ‘
Total to the end of 1960 . 33-00% 5-76 42000
% Ytated to be 1-5 miles south of the Ringing Bell (Maitland, 1919).
CUPREOUS ORE AND CONCENTRATES
Period No. Average g
of of Registered Name Ore Assay | Lopper Value
Production Lease per cent. | Units
Copper |
Long Tons £A
1949 M7 Dower, H. ., and 7-00 10-39 7273 43-00
Party
195155 MG 7 Twin Peaks Copper 4749 3-89 184-67 29276
Industries Lid.
1959-60 Nil
Total to the end of 1960 .. 5449 14-28 257-40 340-76

+ Maitland (1919, p. 14) reports that 8 tons of ore were raised from the Ringing Bell Copper
Lode about 1917.
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Remarks

These deposits are narrow copper-bearing siliceous intru-
sions (adopting a sheeted lode-like formation in places) into
fault lines in metamorphosed Archaean basic igneous rocks.

They have been low-grade from the surface, and do not appear
to be of much importance.

Tar WADGINGARRA DEPOSIT

The first production from this centre was in 1906. Until the
end of 1960 only 16-71 tons of copper ore and cupreous ore, assay-
ing about 4-7 per cent. Cu, has been recorded.

Wadgingarra is situated 7-5 miles east of Yalgoo (the nearest
township with the usual facilities). The copper deposits are
about 5 miles north of Wadgingarra Railway Siding.

Approximate geographical co-ordinates are :—

Latitude 28° 28”7 8.
Longitude 116 45 E.
Reference may be made to the following maps —
1. Lands Department Lithograph 40/300.
2. Lands Department 10-Mile Topographic Series, Sheet
7, Geraldton.

3. (Geological Sketch Map of Western Australia, Geol.
Survey West. Australia 1957.

General Information

Production in this area has been recorded for Mineral Lease
8, the Olive Queen, and Prospecting Area 2510, a short distance
to the north-east. Gold has been produced from this area and
the presence of copper in the gold ores has, at times, made the
treatment difficult.

The main workings on the Olive Queen consists of two shafts
on a well defined quartz reef which strikes about north-south
and dips vertically. The northern shaft has been sunk below
water level which is at about 105 feet, and the southern shaft
is 38 feet deep.

Very small quantities of copper carbonates could be seen in
the quartz outcrop, and in a small dump of reject material near
the northern shaft. Some pyrite shows in the dump material
and a poor development of limonitic gossan follows the line of
the reef.

Several chains to the north-east on lower ground are some
shallow pits, and what look like small dumps of dry blown
material.

The host rocks are poorly exposed, being covered by laterite
or sand in many places, but appear to be metamorphosed, Arch-
aean basic igneous rocks.

Production
Table 65
COPPER ORE AND (CONCENTRATES

Period No, . . N
of of Registered Name Ore Loppel Value
Production Lease Content

[ Long Tons | Long Tons £A
1906 ] ML, 6 Olive Queen ... 1391 (-98 91-00
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CUPREOUS ORE AND CONCENTRATES

Period No. ]
of of Registered Name Ore
Production Lease

; Copper | value
. per Units | e

Copper

| Long Tons | £A
2-80

1955 P.A. 2510 | Johansen, J. 11-30 | 3168 49-10

Remarks
These deposits appear to have little chance of being developed
further.

TurE BUNNAWARRA DEPOSIT

A few tons of cupreous ore were produced from a copper-
bearing quartz reef located 7-5 miles west of Bunnawarra Home-
stead, in 1960. The host rocks are Archaean basic igneous lavas
and low grade mineralisation has occurred along an east-west
fault line.

Surface copper indications are confined to occasional show-
ings of carbonates in poorly developed limonitic cap and quartz.

The ore came from a shallow open cut a few yvards long.

Production

Table 66
CUPREOUS ORE AND CONCENTRATES
Period XNo. .%\fi‘r':lg(% . )
of of Registered Name Ore Assay topper Value
Production | Lease per cent. Units
i Copper

| : Long Tons £A
1960 | P.A. 2565 Todd and Hodder 5-73 8-90 50-95 8150

Remarks
This deposit is small and of little consequence.

Ture WARRIEDAR DEPOSIT

Production of cupreous ore for fertilizer purposes commenced
from M.C. 14 near Warriedar in 1958. Up to the end of 1960, 232
tons assaying 10-53 per cent. Cu had been produced.

The Mineral Claim is located in the southern part of the
Yalgoo Goldfield on Warriedar Station property. When travel-
ling from Perth, the best access is along the Great Northern
Highway via Miling and Wubin to the 236-Mile peg, thence 20-8
miles by graded tracks to the Homestead, thence 6-5 miles by
graded track via the abandoned Long’s Find to the Mine.

Distance to rail ig 74 miles south-eastwards to Perenjori via
the old mining centre of Rothsay. This road has recently (1961)
been improved.

Approximate geographical co-ordinates are :—

Latitude 29”107 S.
Longitude 1170 57 K.
Reference may be made to the following maps :—

1. Lands Department Lithograph No. 41/300.

2. Lands Department 10-Mile Topographic Series, Sheet
4, Perth.

3. Geological Sketch Map of Western Australia, Geol.
Survey West. Australia 1957.
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Geological Information

There are a number of rounded prominences in the vicinity
of M.C. 14, one of which is Mt. Warriedar about 1 mile to the
south-west, rising to about 530 feet above the general level of the
plain country further south. Mt. Warriedar forms the scuthern
end of a long range which with few breaks extends ncrth-north-
west almost to Yalgoo.

The country rocks are two basic igneous types, one of which
is less metamorphosed and appears to be intrusive into the older.
The younger is the host rock on M.C. 14

The nearest known outcrop of granitic rock is an intrusive
mass of acid type, a few miles to the south. Feldtmann (1921)
regards this Mulgine Granite as an acid marginal facies of the
more normal granite to the south. Molybdenite has been re-
ported in the vicinity of Mulgine.

M.C. 14 lies approximately 2 miles north 656 degrees east of
Warriedar Trig. in a greenstone development on the eastern side
of a belt of Archaean metasediments.

The copper on M.C. 14 occurs in a quartz vein in a strongly
fractured, though texturally massive, fine-grained basaltic
dolerite. The vein, which ranges in width from 1 foot to 4 feet,
strikes 25 degrees west of north, and dips at angles from 35 to
40 degrees to the south-west. It crops out poorly, indicated
only by a few scattered quartz boulders, on the northern flank
of a low rise comprised of blocky doleritic rubble and reddish
brown decomposition products, and can be traced on the surface
with any degree of certainty for only about 5 chains.

About 100 yards south-west of the mine shaft, scattered out-
croppings of copper-bearing guartz can be seen. These appear
to occur in two, or more, narrow veins striking about 235 degrees.

The vein has been worked down-dip to about 140 feet, and
drives and stopes extend over about 90 feet. The vein shows an
overall increase in thickness from about 1 foot at the north-
western end to about 4 feet at the other.

The workings are within the oxidised zone and the oreminer-
als are azurite, malachite, chrysocolla, some chalcocite, and
also the rather rare pseudomalachite. Gangue minerals include
quartz, with limonite, calcite, and chalcedony. There is some
gold and silver. Near the surface copper mineralisation tends
to be disseminated throughout the gangue and also in the
weathered material in the walls, whereas in the deeper parts of
the workings it is more usually concentrated in seams or kidneys
throughout the quartz.

Production
Table 67
CUPREOUS ORE AND CONCENTRATES
Period | wo. Average
of : of Registered Name Ore < Value

Production Lease pel f.
| Copper

i i Long Tons
1958 M.C. 14 O‘Callaghan and Howlett 4308 9-13
1959 M.C 14 O aghan and Howlett ... 112-10 11-10
1960 M.C. 14 ! O'Callaghan and Howlett 414-05 10-15
Total to the end of 1960 56924 10-26
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Remarks

The observable structure on M.C. 14 is not extensive, and
also it seems likely that primary ore of lower grade will be met
just below the present workings. It is doubtful if it will develop
into a big producer but should have a useful life in a small way.
Other copper-bearing reefs in the vicinity should be investigated.

OrHER DEPOSITS IN THE YALGOO GOLDFIELD

Introduction

Small quantities of copper ore have been reported raised
from Field’s Find (1945), Lang’s Find (1957) and Mt. Gibson (1915).
None of these deposits showed much promise and although
they have received attention from prospectors at various times
since, no further work has been done.

These deposits were not visited by the author but they are
kno};}vn to be formed by copper-bearing quartz veins in Archaean
rocks.

Production
Table 68
COPPER ORE AND CONCENTRATES

Period No. ; (‘ .
of of Registered Name ‘ Ore Sopper Value
Production Lease Content

i i

H I Long Tons | Long Tons £A

! Malone, M. P. (Field’s Find) 30-45 4-07 20516
Deveson, R. BE. (Long’s ¥Find 9-35 1-26 193-20
Mt. Gibson .. e e 4-99 1-10 95-00

1945
1957
1915

Claims

Remarks
As far as is known these deposits are of little economic
significance.

FUTURE PROSPECTING

Copper deposits have been worked over a wide area in the
Yalgoo Goldfield but, with the exception of Warriedar which
has been producing only since 1858, less than 50 tons has been
raised from each locality.

The surface expression of the Warriedar deposit was not
outstanding and it is possible that other comparable ore bodies
have been overlooked because of insignificant outcrops.

No particular area can be recommended however. The most
that can be said is that the majority of known deposits in this
Tield ocour in the Greenstone belts shown on the State Geological
Map.

THE EAST MURCHISON GOLDFIELD DEPOSITS

SUMMARY

Recorded production of copper ore for the East Murchison
Goldfield is 64973 tons assaying 14-97 per cent. Cu, and 4,629-61
tons of cupreous ore assaying 10-55 per cent. Cu. The bulk
of this production has come from the three widely-separated
centres Barrambi, near the common boundary of the Murchison
and East Murchison Fields, Kathleen, and Lawlers.

All these deposits are short shoots in auriferous quartz
veing; at Barrambi the quartz is intrusive into Archaean meta-
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sediments, and at the other two, quartz is intrusive into fine-
and coarse-grained Archaean epidiorite. They are all located
near the edge of old gold mining centres. Practically no work
has been done below the water table.

The following table lists the various centres and summarises
the types of deposits at each.

Table 69
TYPES OF DEPOSIT IN THE EAST MURCHISON GOLDFIELD

Ore Produced®
Locality Tenement B Remarks
Copper Cupreous

Ore Ore

Long Tons | Long Tons

Barrambi ..t PAL 18958, 109-91 1,264-10 | Narrow steeply dipping quartz veins
M.C. 2B in metasediment. Some gold and

silver,
Kathleen ... | Various 280-98 | 1,846-90 TFairly nparrow steeply dipping

guartz veing containing short ore
shoots in fine to coarse grained
epidiorite. Containg  gold and

silver.
Sir Samuel ... | Various P.As.. 10-74 133-24 | Cupriferous gold quartz veins in
fine grained epidiorite.
Agnew and Law- | Various 248-10 | 1,415-99 | Cupriferous gold quartz veins in
lers ; medinm and fine grained epidiorite

* Up to the end of 1960, but kno‘wn to be incomplete in some cases.
Table 70
COPPER AND CUPREOUS ORE PRODUCTION IN THE
EAST MURCHISON GOLDFIELD TO THE END OF 1960
Copper Ore and Concentrates

Year Ore Copper Content Value
Long Tons Long Tons £A
1908 6-77 1-32 69
1908-14 ..
1915 10-93 2-03 147
1916 63-42 11-22 1,311
1917 75-00 11-70 1,332
1918 82-44 12-15 1,314
1919-37 ..
1938 . 3-02 161
193941 ..
1942 . 9-43 i-52 152
1943 0-40 0-33 33
1944 26-80 3-01 18:
1945 9-12 1-70 159
1946-55 ...
19566 100-59 11-02 2,131
1957 264-83 38-28 6,906
195860 ... .
Total ... 649-73 97-30%* 14,089
Average weighted assay = 14-97% Cu

* Poes not include 3-37 tons of metallic copper produced by Wiluna Gold Mines
during 1938-44.
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Cupreous Ore and Concentrates

Year Ore Units Copper per cent. Value
Copper

Long Tons £A
1951 . 26893 2,742 3,079-46
1952 .. 340-05 5,495-72
1953 .. 892-10 10,043-47
1954 . 04 [ 12,671-49
1955 . 558 11-89 14,083 62
1956 .. 411-43 10-37 7,261-07
1957 ... 57554 10-68 10,604 25
1958 .. 73779 8-41 9,161-15
1950 . 155-15 7-89 1,745-10

1960 . -
Total ... 4,629-61 48,843 87 10-55 | 74,045-32

THE BARRAMBI DEPOSIT

Introduction

This deposit is located just inside the western boundary
of the Goldfield about 14 miles south-east of the old gold mining
centre of Errols.

It was first worked in 1944 as P.A. 18958, and later the same
ground was covered by mineral claims 2B and 3B. Up to the
end of 1960 a total of 1,374 tons of cupreous and copper ore had
been produced. The deposit is 85 miles south-east of Meeka-
tharra raithead, about 5 chains west of Barrambi Station Home-
stead. Approximate geographical co-ordinates are (—

Latitude ... 27 30" 8.
Liongitude ... 119° 107 E.
Reference may be made to the feollowing maps —
1. Liands Department Lithograph 53/300.
2. Lands Department 10-Mile Topographic Series, Sheet
8, Wiluna

Geological Information

The deposit occurs near the southern end of a belt of chlor-
itic schists (greenstone) and acid metasediments which contain
auriferous veins in places. The belt is up to 2 miles wide and is
surrounded by granite and partially granitised older rocks.
Mineralisation is in quartz veins intrusive into clayvey meta-
sediments. The workings are in the centre of a soil-covered
flat and outerops are represented only by floaters. Water level
stands at 120 feet.

The ore body is a sheeted quartz vein, 3 to 4 feet wide, which
trends north and south and dips steeply to the east. The main
shoot about 40 feet long, has been worked by two shafts to 100
feet and an open cut about 25 feet deep between these. The
workings are in a partially collapsed state due to flooding by
rain water.
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About 170 yards north of the open cut there is a shaft about
40 feet deep. The dump from this shows no copper. About
60 yards south of the cut the dump from another shallower shaft
shows azurite, malachite and a little cuprite in quartz.
d Crystalline gypsum is very common in the workings and
umps.

Production
Table 71
COPPER ORE AND CONCENTRATES
Period 5 No. | . |
of of Registered Name Ore Copper Value
Production Lease | Content
Long Tons | Long Tons £A
1944 P.A. 18058 | . H. King ... 950 200 117-00
1956-57 M.Co2B Rinaldi and Motter *90-41 | 16-27 ] 2,871 45
Total to the end of 1960 109-91 18-27 s 2,988-45

Average weighted assay = 20-2%.
* Also contained 4-37 fine ounces gold and 216-73 fine ounces of silver.

CUPREOUS ORE AND CONCENTRATES

Average |

Period No, N o
of of Registered Name | Ore ; A‘“fﬂ ""JT’P({I Value
Production Lease i DC} cent. | Units
Copper

Long Tonsg

! i EA
1956-59 | M.C. 2B Rinaldi, Motter 1,264-10 9-20 1 11,628-73  8,359-47
| and Motter ! i

Remarks

This and other copper bearing quartz veins in the vicinity
might yield further small parcels of picked ore to prospectors.

TaE KATHLEEN DEPOSITS

Introduction

There are two groups of copper workings in the vicinity
of Kathleen. The first, within one mile westwards of the town-
site, contains the oldest workings with production records
dating back to 1908. The other group of more recently dis-
covered deposits lies 3 miles north of the townsite.

The total production of copper ore up to the end of 1560
amounts to 272 tons assaying approximately 12 per cent. Cu.
Cupreous ore production totals 1,816 tons assaying 11 per cent.
Cu. Approximate geographical co-ordinates are :—

Latitude ... 27° 30" 8.
Longitude ... 120° 30" E.

Reference may be made to the following maps :(—
1. Mines Department Lithograph L103, 1 inch equals
20 chains.
2. Lands Department 10-Mile Topographic Series, Sheet
8, Wiluna.
3. Geological Sketch Map of Western Australia, Geol.
Survey West. Australia 1957.
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Geological Information

Descriptions of the principal older workings near the town-
site are given by Montgomery (1909) and some of the following
information is taken from his report.

Bast of the townsite the principal rock types are granitic
in composition and several gold deposits have been worked there.
Westwards of the townsite country rock is fine- to coarse-grained
epidiorite and copper is the principal economic mineral, with
accessory gold and silver. This belt of greenstone country
extends through to the Sir Samuel centre, 9 miles to the south.
In the vicinity of the copper mines the country trends north-
west. The ore bodies follow this trend and dip steeply to the
south-west. They are generally small and siliceous, occupying
shear zones sometimes in close association with small doleritic
intrusives. There are also numerous parallel acid dykes which
are not mineralised.

Gossans are only weakly developed but the ore bodies are
fairly easy to follow on the higher ground because of good out-
crop conditions.

The Workings near the Townsite.—The old Kathleen (M.L. 17)
and Cobar Copper King (M.L. 15) leases adjoin, lying a few chains
west of the western boundary of the residential area. P.A. 1426,
?eld in 1951-52, covered the principal workings on these two old

eases.

The Kathleen workings, at the northern end, consist of a
80-feet shaft (now partly filled in), and another shaft which is
now only 6 feet deep. The siliceous ore body is about 2 feet
wide, and dips steeply west. The old dumps show some copper
carbonates, oxides, and a little chalcopyrite and pyrite. Crys-
talline gypsum is common.

The northernmost excavation on the main ore body consists
of a 30-feet shaft, located about 90 feet south-west of the 60-feet
shaft mentioned above. The ore body extends more or less con-
tinuously for about 400 feet on a bearing of 155 degrees, most of
it lying in M.L. 15. The workings include an open stope about
20 feet long and 18 feet deep, which underlays to the west at about
55 degrees. An underlay shaft extends for some depth past the
stope. The ore body is similar to that described above.

At about 200 feet east of the southern end of this line is an-
other underlay shaft, at least 40 feet deep, surrocunded by a fair
sized dump, the material in which shows conspicuous carbonate
staining, some crystalline malachite and azurite, and a little
copper oxide. Other excavations further south include three
underlay shafts to a maximum depth of about 30 feet, a 24-feet
long open stope, and several shallower excavations.

Along this line the ore body consists of a solid vein, 2 to 4
feet in width, with occasional, parallel, thin-sheeted veins in-
truded in the wall rock over a total width of 6 feet. Mineralisa-
tion is weakest at the southern end. Thin basic and acid dykes
occupy other parallel shears in the medium grained basaltic
country rock.

Another line of workings, including the old Shepherd (M.IL.
12) and the Copper King (M.L. 14) lies about 30 chains further
west., Other leases held on this strip include M.Cs. 5, 13 and 11,
M.L. 25, and P.As. 1424, 1427, 1436 and 1446.
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The principal workings occur near the centre of the lins of
leases on two parallel ore bodies which trend at 340 degrees and
dip westwards at about 50 degrees. The easterly ore body has
been worked over a distance of 160 feet on the south, and over
about the same length some 10 chains further north.

At the southern end, on late M.C. 11, there are two shafts.
the northern one being underlain to the west and at least 30 feet
deep. Twenty-seven feet south of this there is an open stope,
33 feet long, which appears to have been on a short shoot which
plunges to the south, and which was cut by a vertical shaft about
30 feet beyond the southern end of the cut.

The dumps around the two shafts contain traces ¢f carbo-
nates, chrysocolla, copper oxides and pyrite in a horablendic
gangue. There is very little guartz. The ore body, which
averages about 2 feet in width, occupies a twisting shear in course
grained epidiorite. It is altered to hornblende schist in places.

The northern workings include what was apparently the old
Shepherd lease main shaft, stated to have been 100 feet deep
(Montgomery, 1909). There are two other shallower shafts and
two pot holes on this line. These disclose a siliceous ore hody
about 2 feet wide, the main shoot of which extends over about
only 40 feet. Mineralisation in the outcrop is weak, and there
ars only a few patches of spongy brown iron-oxide.

About 200 vards further west the second ore body has been
worked mainly by a 40 feet open stope, about 30 feet deep, and a
shaft which underlays at about 75 degrees from the bottom of this.
Other workings, which extend north and south over a total length
of about 500 feet, include shallow shafts, pot holes and costeans.

The open stope ranges from 7 to 10 feet in width and was
obviously on the main shoot, elsewhere the ore body is aboub
3 feet wide. At the south end two shallow pot holes have been
sunk on a rather solid quartz vein but these do not show any-
thing of interest.

From about 300 to 440 feet northwards of the open cut there
is a scattered group of shallow workings which include two shafts,
a couple of pot holes and an east-west trench about 195 feet
long. The trench, which is on the northern side, shows only
weak mineralisation on the line of the main ore body.

P.A. 1472 covers a small ore body about 20 chainsg westwe
of this line. The shoot has been worked by an open stope ab
30 feet long and three feet wide, and an nnderlay shaft from ¢
centre of th1s which reached a depth of 60 feet. A drive at the
15-feet level extends for 27 feet south and connects with a smail
open cub 12 feet long.

The ore body trends 325 degrees and dips westwards at 80
degrees. It occupies a shear in coarse-grained hornblendic rock
and appears to be petering out in the WOI‘lefTS at the south end.

3

1 N

The Workings 3 Miles North of the Townsite.—These consist of
four prospecting areas in aboub one square mile. The country
consists of similar rock as that to the south. P.As. 1478 and
1486 are adjoining on the eastern side of the area amongst a rangse
of low greenstone hills. Production has come mainly from
P.A. 1486 where an open cut about 24 feet long and 20 feet deep
has been sunk on an ore body which averages 2 feet in width and
trends 350 degrees with a steep westerly dip. Two underlay
shafts extend for some depth past the bottom of the open cut.
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P.A. 1487 is located on an alluvial flat to the south-west of
the hilly country on which P.A. 1486 is located. The deposit is
worked from a shaft about 40 feet deep with a drive at the bottom
level. These deposits appear to be of limited size.

Production
Table 72
COPPER ORE AND CONCENTRATES
Period No. .
of of Registered Name Ore Copper Value
Production Lease Content
Long Tons | Long Tons £A
1008 ML 12 * The Shepherd ™ € 1-32 $9-00
P.A. 1320 Jessop, E. 9-12 1-70 1 72
M.CL13 Delich, T. . *220-43 29-02 5,684-60
P.As. 1486,  Ainsworth, R, J., and Woos- T44-66 314 301-25
1487 mam, H. G.
195860 Nil

Total fo the end of 1960 o 280-98 | 3518 6,213-57

Average weighted assay
* Also contained 12-31 fine ozs. gold, and 893

. silver.
T Also contained  4-13 fine ozs. gold, and 66-15 fine ozs. silver.

CUPREOUS ORE AND CONCENTRATES

Period No. Average o
of | of Registered Name Ore Assay Copper yylpe
Production Lease per cent.  Units |
Copper
Long Tons £A
Rooney, J. P., and 31-01 9-89 307-78
Hinde, R. M.
Poletti, A., and 90-97 8-43 84383
Party
Alae, M. 14-13
Flannigan, P, 600
Jones and Camp- 791
bell
Moriarty and Crom- 10-92
bie
Poletti, A. 9-19 3,806 -63
Crombie, K. B. . 13-60 109-14
12-43 13,139-65
3-57 2383
10-00 140-00
643 550- 96
11-12 3
10-85
11-99
§-72
and Woosmam,
H. G
195860 Nil
Total to the end of 1960 .. ] 1.846-90 11-15  20,603-57 | 30,681-52
i

Assays and Mineralogy

The average grade of copper and cupreous ore produced from
this area is about 12 per cent. Cu. Copper minerals include
malachite, azurite, chrysocolla, and oxides, and near the water
table enriched sulphides such as bornite, chalcocite and covel-
lite. Primary ore contains pyrite and chalcopyrite. The prin-
cipal gangue mineral is quartz. (Gold and silver have been
recovered from some of the copper ore.
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Remarks

The individual shoots of ore are limited in extent, but are
remarkably consistent in type and attitude. The shears con-
taining the ore bodies are rather more sinuous than usual and
because of this it is probable that additional undiscovered shoots
oceur in the vicinity of the old workings. To date, however, all
ore bodies have been too small and of too low grade to permit
mining below the water table.

Tre SR SAMUEL DEPOSITS

Three small copper shows have been worked near Sir Samuel
townsite, which is about 9 miles south of Kathleen. The total
production of the area up to the end of 1960 is 10-74 tons of copper
ore, and 183-24 tons of cupreous ore assaying 9-14 per cent Cu.

The deposits are on almost the same north-south line. P.A.
1492 the most southerly one, being only about 10 chains east of
the townsite boundary. P.As. 1475 and 1489 are in the same belt
of fine-grained basaltic greenstone, just over 2 miles to the north.

Mining in the vicinity has been chiefly for gold, although
most of the gold ore bodies opened up have contained copper,
often in considerable guantities (Gibson, 1907).

The ore bodies are gold-chalcopyrite-pyrite quartz veins
intrusive into north-south shear zones in the fine-grained green-~
stone. They are up to 8 feet wide but probably average 3 feet,
and dip at variable but steep angles to the west. They can be
worked for copper only in the few places where considerable
secondary enrichment has occurred.

Production
Table 73
COPPER ORE AND CONCENTRATES
,,,,,, e e B e
Perind | No, i i [ X
of I of | Registered Name I Ore | topper Value
Production | Tease s | l} Content
i H
l { :
| i Long Tons | Long Tong £A
1642--43 DLUTT. 87TH L Westralian Tailings Treatment | )-8 0-71 63-0
1957 ]’.A,‘},éﬁ)l ; Sawyer, H. A. ey 9-92 | 087 1800

195860 | Nl

Total to the end of 1960

Period No. ] Azcmge . )
of of Ore ~ Assay ‘{‘31’9‘? . Value
Production Lease | per cent. | Inits

-
=
=
7
z
2.
.
W
o
=]
(]

Copper

Long Touns f i
18-00 767




THE AGNEW AND LLAWLERS DEPOSITS

Agnew is located 25 miles south of Sir Samuel, and Lawlers
is 6 miles further south. Copper production has come from
leases 2 miles south of Agnew, and from 2 miles west and 1-5
miles south-west of Lawlers.

Production, commencing in 1915 and up to the end of 1960,
has amounted to 248 tons, and cupreous ore has amounted to
1,416 tons averaging about 11 per cent. Cu.

Most of this production has come from the Bower leases
(Gibson, 1807, p. 23) and vicinity, the most northerly of the
groups.

These deposits occur as two fairly large quartz reefs cropping
out across the eastern and northern slopes of a low hill of fairly
coarse-grained doleritic greenstone, which is schistose in places.
The two reefs are parallel and lie 2 to 3 chains apart. They
trend along lines between bearings 300 and 340 degrees, and dip
at angles ranging from 50 to 60 degrees to the north-east. The
north-easterly one is up to 12 feet thick at the surface, and the
other one up to 6 feet thick.

The veins were worked originally for gold by underlay shafts
and open cuts, being known as the Bower Leases. In 1917-18 the
Bungarra lease (M.L. 29) yielded 157 tons of copper ore.

Part of this ground was later worked as P.As. 1281, 1448, and
1493, and M.C. 10, and the bulk of the total production sold as
cupreous ore.

There was very little copper showing in the dumps at the time
of the author’s inspection and no signs of present work. Visible
copper consisted of malachite and azurite.

About 56 chains to the east a shaft has been sunk to about
50 feet on a ferruginous quartz reef in fine-grained greenstone.
It appears that some driving and stoping was carried out, and the
vein material in the fair-sized dump shows copper carbonates
and oxides, with iron oxides in quartz. The structure is not
well defined and the vein cannot be traced far beyond the shaft,

There are numerous other quartz veins in the vicinity but
so far these have been found to be unprofitable to work.

P.As. 1323 and 1457, 2 miles west of Lawlers townsite have
produced 116 tons of copper and cupreous ore. The deposit here
consists of a 3-feet wide ferruginous quartz vein which has been
traced over 60 yards in highly weathered basic rock on a loam
flat. The workings consist of two shafts, each 30 feet deep,
near the northern end, which are connected by a stope from the
bottom, and shallow open cuts to the south. Observable ore
minerals are malachite, azurite, and tile ore in spongey brown
iron oxides and quartz.

The vein strikes at 185 degrees and is practically vertical.
It does not appear to extend far beyond the present workings.

A few tons of cupreous ore have been recovered from a quartz
vein intrusive into schistose greenstone 1-5 miles south-west of
Lawlers. This deposit (P.A. 1429) is surrounded by old gold
workings. It appears of little significance.
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Production
Table 74
COPPER ORE AND CONCENTRATES

Period No. : " X
of of Registered Name Ore Copper | e
Production Lease | Content
Long Tons | Long Tons
191516 Sundry - . . 7435 325 1
Claims ; |
101718 M.L. 29 Bungarra . . 157 44 23-85
1942 PoAL 1281 Vistarini, H. - 901 1-14
1944 P.A. 1323 Carter, V. K. 7-30 0-06
1645-60 Nil
Total to the end of 1960 . e 248-10 38-30 | 4,44%-00
Period \ §
of Registered Name & Ore Copper Value
Production | Units
P.A. 1429 10-76  376-10

P.A. 1457 | J

M.C. 10 ¢ Alad 1.

P.A. 1493 Delich, J.
Nil

8-69 94666
11-57  13,004-02
9-41 1,398-36

Total to the end of 1960

FuTUurRE EXPLORATION

The deposits so far worked in this Goldfield have all con-
sisted of short shoots in the oxidised zone, the grade becoming
unprofitable near and below the water table.

Mining for copper in the future, apart from some picking
around the old known deposits, seems to depend upon the locating
of sub-surface ore bodies. The present knowledge is insufficient
to enable positive suggestions about where these may be found.
Past experience does not suggest that the area is particularly
favourablle for economic copper mineralisation on any appreci-
able scale.

THE MT. MARGARET GOLDFIELD DEPOSITS

SUMMARY

Copper production commenced from three centres towards
the south-western side of the Mt. Margaret Goldfield in 1896.
By the end of 1960, 47,880 tons of copper ore containing 4,455 tons
of Cu had been produced, most of it during the years 1899 to 1908.
From 1950 to the end of 1960, 381 tons of cupreous ore assaying
6-72 per cent. Cu were sold.

Gold was found in association with the copper, and at Murrin
Murrin and Eulaminna the principal mines were worked for
pyritic ore when the copper fell below workable grade at depth.

The deposits occur as siliceous ore bodies occupying shear
zones in Precambrian metasediments, or at the contact of these
with basic lavas. They are generally conformable with the
country strike. The water table varies in depth from 90 to 120
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feet, and the copper ore became unpayable under the existing
conditions at a maximum depth of 250 feet.

Table 75

COPPER AND CUPREOUS ORE PRODUCTION IN THE
MT. MARGARET GOLDFIELD TO THE END OF 1860
Copper Ure and Concentrates
Year Ore Copper Content Value
Long Tons Long Tons
1899 273-00 37 - 64
1904 4,339 00 90
1901 7 - 30
1902 .954 24+ 50
1903 18,965 <50
1904 50000 <00
1905 60-00 4-70
1806 4.,361-05 -687
1907 5,144-37 1,213-70 58,914
1908 4.404-10 668-38 20,221
1909-49 .
1950 0-84% 107
1651 0-331 50
1952-56 ...
195 - 19-92 1-84 404
195860 ...
Total 47,880 44 4,455-30 231,407
Average weighted assay = 9-359, Cu.
* From 2-84 tons matte.
* From 1-30 tons matte.
Cuprecus Ore and Concentrates
Average Assay
Year Ore Units Copper per cent. Value

Copper

1950
185158
1954 .
1965 ..
1956 ...
1957 .
1958
1959 .
1960 ..

Total

Long Tons

9-21 8464 919
2890 273-31 945

7286 53657 1000
145-00 74241 5-12

6967 533-97 7.95

9-60 9619 10-02
2066 13598 658 17540
2554 159-18 6-23 18295
381-44 2,562-25 672 2.046-20
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THE EULAMINNA DEPOSITS

Introduction

The old mining centre of Eulaminna, also previously known
as Anaconda, is situated 180 road miles north of Kalgoorlie via
the gold mining centre of Leonora. This latter place is now a
rail-head, 541 miles from Perth. The main workings are located
a few chains south and south-east of the derelict Eulaminna
railway siding.

Woodward (1908, p. 76) reports that mineral leases were first
worked at the Anaconda in 1899, and ore recovered was treated
in both water jacket and two reverbatory blast furnaces on the
leases. However, after 1917, the production was mainly of pyritic
ore which was railed to Bassendean near Perth and used for pro-
duction of agricultural fertilizer. The copper content of this
ore was not recorded.

Accounts of the history and mining development of the
centre are given by Woodward (1908) and Clarke (1925). The
underground workings were not accessible during the author’s
visit in March, 1962, therefore this information is taken from
these reports.

Geographical co-ordinates for Eulaminna are :—

Latitude 28° 577 8.
Longitude 121° 45" E.

Reference may be made to the following maps :—

1. Geological Map Scale 1 inch equals 40 chains, Plate 3,
Bull. 103 (Hobson and Miles, 1950).

2. Mines Department Lithograph L31, 1 inch equals
40 chains.

3. Lands Department 10-Mile Topographic Series, Sheet
5, Kalgoorlie.

Geological Imformation

The principal workings at Eulaminna (the Anaconda mine,
previously the Mt. Malcolm Copper Mine—M.L. 10) are on late
M.L. 20F. Mineralisation occurs along a contact between pillow
lavas on the east, and metasediments on the west. Both of
these are of Archaean age. Specimens of wall rocks taken from
the 201-feet level and below were tentatively identified in the
laboratory as greatly weathered andesitic rocks (Clarke, 1925).

There are three irregularly shaped major ore bodies trending
from north-east to north and dipping to the east at angles rang-
ing between 50 and 60 degrees. These extend over a distance
of about 1300 feet, each one being about 300 feet long and having
an average width of about 10 feet.

The workings reached a depth of 307 feet on the southern
shoot. This ore was said (Woodward, 1908) to have carried 15
to 25 per cent. Cu down to 192 feet, while below this down to
250 feet the Cu content ranged from 1 to 10 per cent. Below 250
feet the body was worked for pyritic ore.

Mineralisation down to 130 feet was mainly in the form
of malachite and azurite with iron oxides in a siliceous matrix.
This zone carried some gold and silver. Between 130 and 192
feet the ore carried a high percentage of iron and chalcedony
with chrysocolla, cuprite and native copper.

Below 190 feet to 250 feet ore minerals were chiefly bornite,
chalcocite, and pyrite, with sphalerite occurring at about 200
feet. Below 250 feet mineralisation was mainly in the form
of decomposed pyrite, pyrite, and powdery chalcocite. Some
cobalt (asbolite) occurs in this ore.
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The ore body has been open cut to about 60 feet and at the
time of the author’s visit some copper ore was being recovered
from old workings at the south end of the cut.

Ore recovered from the middle shoot consisted of massive
chalcocite and iron pyrites with smaller quantities of cuprite
and native copper in chalcedony and iron oxides. These work-
ings also reached a depth of 307 feet.

In the southern part of the northern workings the ore was
low grade to a depth of 100 feet below which to 142 feet it averaged
30 to 3b per cent. Cu (Clarke, 1926). The high grade ore contained
chalcocite and pyrite. In the top zone small quantities of cup-
rite, native copper, and chrysocolla in uiliceous iron oxide and
chalcedony occurred. The demarcation between the leached
material and the enriched ore was quite distinct. Towards
the northern end of this shoot the surface ore was quite rich
and has been open cut down to a depth of about 65 feet.

This cut terminates at the northern end against a trans-
verse fault, movement along which seems to have been north
block east. Northwards of this fault there is no well defined
ore body, the mineralisation having spread out into thin lenses
in the metasediment. 1t appears that the transverse fault
was pre-ore.

The longitudinal section of the workings shown on Plate 4
of Bulletin 84 suggests that the various shoots may have had
a fairly steep plunge to the south. Water level varies from
90 feet at the southern end to 120 feet at the north.

Clarke stated that he found no indication of other lines
of lode in the vicinity. He added, however, that two shafts
had been sunk and a little surface work done on a mineralised
fissure line, striking about north-east and dipping east at about
60 degrees on M.L. 40C some two miles south of the Anaconda
mine.

Preduction
Table 76
COPPER ORE AND CONCENTRATES
Period No, . §
of of Registered Name Ore (‘“m"“ Value
Production Tease Content
Long Tons £A
18591902 M.L. 10C Mt. Malcolm Copper Mine 13,516 00 1,001-98 70,754 00
(later 4F) (later Murrin Copper

Mines

)

1908-04 M.Cs. 6C, 10C  Murrin Copper Mines Ltd. 19,465 -00* 81050 46,457 - 00
{later 6F, 41)
1905 . Nil
1906
190608

Mt. Maleolm Copper Mine | 3,839:00 41800 | 17,065-00
West Australian Copper  9,794-05 | 1,976-08 80.199-00
Co. Ltd.

M.Ls. 4F, 5F
s, 4F

190949 N L o . .
A. 12 Philiphoff, M. . * 1-17 157 -40
Nil . . - . . .
M.C. BF (pre- | Grgich, G. S 19-82 1-84 40400
viously M.L. |
207 in party |
195860 Nil !
Total to the end of 1960 . Lo 46,6438-97 4,209 57 215,036 40
Average weighted assay = 9-09 w

* Includes some tonnage from the Murrin Murrin centre.
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CUPREOUS ORE AND CONCENTRAT

Period No. Average »
of of Registered Name , 0‘“’ 3 Units Value
Production Tease Produced | per cent. Copper
Copper

: lont Tons
Philiphoff, M.
Bradley, J.
Le Feuvre

L9
185556

Grgich, . 2084

1956
196758
1959

Nil i .
ML, 251 Anaconda Uopper 2066
Mine
1960 | PLAL 1661F 0 Marion, J. 8. L 2554 1 623

Total to the end of 1960

Assays and Mineralogy

Overall grade of the copper ore produced from this centre
was 9-35 per cent. Cu. Cupreous ore has averaged 5-92 per cent.
Cu. The oxidised copper minerals were malachite and azurite,
with some cuprite, chrysocolla and native copper. Ore in this
zone also carried some gold and silver. Sulphide ore minerals
consisted of chalcocite, bornite and chalcopyrite. Cobalt oc-
curred in small guantities as asbolite.

Remarks

The fact that this ore body gave little obvious surface in-
dication should be noted. Other jaspery and spongey iron
gossans on this line, particularly if at the contact of the pillow
Tavas and metase&hmevﬁs should bLe wordy ies.ing.

Tue MURRIN MURRIN DEPOSITS

Introduction

These are located about 4 miles north-norith-east of Eula-
minna, near the abandoned townsite of Murrin Murrin., As
may be seen from the production tables most of the tonnage
was produced during the years 1899 to 1907.

There is very little information available about thess old
workings, which are not inaccessible at depth. Reference may
be made to the maps mentioned for the Eulaminna deposits.

Geological Information

These deposits occur in an area which carries a fai
sive soil cover over metasediments, adjacent to ou
basic intrusives (see plate 3, Bull. 103). The ore bodies ar:
copyrite hearing quartz veins dipping at various angles and
trending generally wnorth to north-east. The centre nas also
produced important quantities of gold, silver, and pyrite.

The main ore body (on late M.L. 6C) was worked by a line
of 11 shafts, the deepest reaching 114 feet by the year 1809. At
vhis level 130 feet of driving was carried out, and an internal
shaft taken down another 25 feet. There is a suggestion that
the ore shoots plunged at about 60 degrees to the south
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The grade was reported to be about 2 per cent. Cu. in the
bottom levels. Between 1911 and 1922, 12,360 tons of pyritic
ore wag raised from M.L. 18F.

Sulphide ore began at 80 feet depth and in patches was very
rich in zinc blende (Clarke, 1925, p. 84).

Since 1950 a small amount of oxidised copper ore has been
produced from in and around these old workings.

Production
Table 77
COPPER ORE AND CONCENTRATES
Period .
of No. of Lease Registered Name Ore Copper Value
Content

Production

) | Long Tons | Long Tons A
18601901 M.L. 6C (late . Butte City Copper Mine 910-00 168-36 L892-00
61 (ater  Muwrin  Copper

Mines)

180507 M.L. 6F (pre~-  Murrin Murrin  Nangaroo 29197 62-33 | 3,707-00

viously 6C and Lease
1907 GM.L. 207F  Bound to Win .. 8:12 3-55 300
1907 M.L. 13F Trafaigar .. : 15-20 6-10 700
1908 M.L. 18F {pre- . Nangaroo ... . 680 3-00 100

viously 6F and
60)

Total to the end of 1960 1,232-09 24334 1 16,182-00

Average assay == 18:7% Cu.

CUPREOUS ORE AND CONCENTRATES

Average ‘

Period No. - : \ o
of | of | Registered Name | Ore AsHnY Copper Value
Production Tease | Produced per cent., Units
Clopper

- Long Tons
; B

+P.AL 1613F | Cable, D. 1 919
COML.CO2ZF L Cable, Do - 10-00
P PLAL 1649F | Fanette Cox and 5-30
! Bernarde
| PLAL 1650F 0 Grey, A, . 42-08 393
L P.AL 1650F | Grey, Al . 9-60 10-02
Total to the end of 19680 . e 8048 8.9 720-76

Remarks

There is very little information available about the geology
of this centre, and the abandoned old main workings are in-
accessible. Production of cupreous ore has come mainly from
patches of ore left at shallow depth between the older workings.

Tae Rio Tinto CeENTRE DEPOSITS

These old workings are located 2-5 miles slightly west of
north from the BEulaminna (see Plate 3, Bull. 103). Some ore
was produced from workings on W.R. 136C, but details of pro-
duction are not recorded.
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The ore occurs in quartz veins in metamorphosed inter-
bedded sediments and lavas. These deposits were worked in
the early years of the century, at the same time as the Eula-
minna deposits. The centre is currently (early 1962) receiving
attention from prospectors.

FuTUuRE EXPLORATION

Copper has been produced from three centres embracing
only a small area of the Mt. Margaret Goldfield. These centres,
Murrin Murrin, Eulaminna, and the Rio Tinto locality are
located on the western flanks of a south plunging syncline (Hob-
son, 1951, Plate 1). The syncline is invaded by granite with a
confined granitisation front, about 8 miles south-east of FEula-
minna.

Similar rocks in a comparable position elsewhere in the
Field might be considered potentially prospective. The failure
to locate workable copper deposits in the past, despite wide-
spread and fairly continuous prospecting activity, may in part
be due to the fairly complete leaching of the outcrops which
is evidently a feature of this area.

THE NORTH COOLGARDIE GOLDF¥IELD

No copper deposit of any significance has yet been found in
this Goldfield. The total recorded production up to the end of
1960 amounts to only 6-12 tons.

Copper ore has been raised in small parcels from one or two
leases in the Gooungarrie district (Simpson and Gibson, 1907).
The deposits occur in metamorphosed Archaean basic igneous
rocks and consist of north trending gold and copper bearing
quartz veins, usually of limited size.

One such deposit occurs on the cld Provideace Liease (M.L.
13Z). Several shafts and shallow cuts have been sunk on the
vein, the copper ore of which consisted mainly of malachite in
ironstone and quartz. The vein is from 6 to 18 inches wide and
is vertical.

There are numerous old gold workings in this area and a few
of these show a little malachite and azurite in the dumps.

Production records, which are probably incomplete, show
that in 1906, 4-70 tons of ore containing 0-42 tons of Cu valued at
£33 were raised from this Lease. In 1907 1-42 tons of ore carrying
0-40 tons of Cu valued at £18 were raised from an unregistered
prospecting area in this vicinity,

THE BROAD ARROW GOLDFIELD

A small quantity of copper has been produced from the old
Lady Bountiful and Mt. Pleasant gold mining centres. These
are situated 17 miles west-south-west and 11 miles south-west
respectively of Broad Arrow townsite.

TaE LADY BOUNTIFUL DEPOSIT

This deposit has been covered by P.As. 4779W and 4920W at
different times. It is 70 chains north-west of Water Reserve
14354. Production in 1953 and 1955 amounted to 29-05 tons of
cupreous ore assaying 10-1 per cent. Cu. Unspecified Crown lands
in this vieinity yielded a further 5-54 tons assaying 3-9 per cent.
Cu in 1956,
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The prospecting areas covered part of a belt of slaty meta-
sediments, 8 chains wide, trending about 300 degrees. These
are in contact with fine-grained doleritic greenstone on the west,
and coarse-grained quartz dolerite greenstone on the east. Copper
mineralisation occurs in a transgressive quartz vein towards the
western side of the metagsedimentary strip. The vein dips steeply
to the south.

There is a shaft about 30 feet deep underlying about 80 degrees
to the south. Malachite, cuprite and chrysocolla with iron-
oxides can be seen in a 2 feet wide guartz vein in the shaft. There
are numerous pot holes in the vicinity which testify to the pros-
pectors’ attempts to find an extension to the shoot.

Tue MoUNT PLEASANT DEPOSIT

Prospecting Area 5240W, covering the same ground as late
M.L. TW, lies 30 chains north-east of Mt. Pleasant Residential
Reserve 4074. In 1960, 51-79 tons of cupreous ore assaying 7-79
per cent. Cu were raised from this property.

The workings, some of which were undoubtedly made for
gold, include a shaft at least 45 feet deep, underlying at 80 degrees
to the east, an open stope about 90 feet long wihich is now partly
filled in, and a 45 feet shaft at the southern end. A couple of
chaing beyond this are two shallow costeans which disclose a
little quartz with no significant mineralisation.

Country rock is a light coloured metasediment which trends
10 degrees east of north.

Some azurite, malachite and tile ore was seen in the dumps,
apnd carbonate stains occur outside the workings in the weak
gossan. The ore body as seen in the workings is a banded-quartz
vein up to 3 feet in width. There is little exposure beyond the
workings and it seems to be small and of little importance.

THE BAST COOLGARDIE GOLDRIELD
THE BOORARA DEPOSIT

Production up to the end of 1960 from this Goldfield has
amounted to only 79-87 tons of ore, practically all of which has
come from two adjoining leases in the Corsair gold mining group.
about 7 miles east of Kalgoorlie.

The surrounding country consists mainly of various types
of metasediments Iincluding some jaspilitic horizons. The
regional strike is about 300 degrees and dips are close to vertical.
The vicinity of the copper deposit has been well prospected and
contains numerous old gold workings, very few of the dumps
from which show any signs of copper mineralisation.

On M.L. 100 and P.A. 4940 copper occurs in a quartz vein about
2 feet thick in clayey metasediment. The ore body does not
crop out well and cannot be traced far on the surface. The main
shaft which is now cellapsed and inaccessible, was said to have
been 180 feet deep. The ore body was evidently worked mainly
for gold and there is now very little copper bearing material
remairing in the dumps.

The area is not considered to be particularly favourable for
economic copper mineralisation.

THE YILGARN GOLDFIELD

Production statistics show that 81 tons of copper and
cupreous ore have been produced from two areas in this Gold-
field. A deposit described as being 11 miles south-west of the
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old gold mining centre of Marda, covered by M.L. 37, yielded
16 tons of copper ore assaying 5 per cent. Cuin 1942. This deposit
could not be found by the author.

The balance of the production came from two prospecting
areas about 60 chains apart at the old gold mining centre of
Carterton, 2 miles east of Water Reserve 13313. P.A. 6603, the
northernmost of the two, yielded 38-37 tons of cupreous ore
assaying 4-5 per cent. Cu in 1950. P.A. 6791 yielded 26-6 tons of
cupreous ore assaying 6-05 per cent. Cu in 1956.

Both of these deposits cccur in hilly country composed of
fine-grained doleritic lavas. Copper mineralisation can be seen
in narrow quartz veins striking about east-west and dipping
vertically, which have been worked by shallow shafts and pits.

The principal economic mineral in this area is gold. Copper
mineralisation seen to date is limited and of low grade.

THE DUNDAS GOLDFIELD

Copper production has been recorded from only one place
in the Dundas Goldfield. In 1953, 12-69 tons of cupreous ore
assaying §-36 per cent. Cu worth £116-74 were raised from P.A.
2253. This is located 100 chains west of Rungine, a siding on the
Coolgardie-BEsperance railway, about 8 miles north of Norseman.

Copper mineralisation occurs in a sheeted quartz vein, 2 to
3 feet wide, which trends 10 degrees east of north and dips vertical-
lyv in coarse-grained amphibolite. The hilly country is well
timbered and rock exposures are good.

The deposit has been worked by means of a shaft 14 feet
deep on the north, a pit 5 feet deep 12 feet further south, and a
trench 5 feet deep and 27 feet long 72 feet further south.

Copper minerals exposed are carbonates and oxides. The
grade is low and the deposit does not appear to be important
economically.

THE PHILLIPS RIVER GOLDFIELD DEPOSITS

SUMMARY

The principal copper deposits in the Phillips River Gold-
field extend in a belt from about 1 mile westwards of Ravens-
thorpe townsite to about 3 miles northward, and thence about
13 miles south-eastwards to the vicinity of the deserted town-
ship of Kundip. Hopetoun, 30 miles away on the south coast,
is the nearest coastal town, but the harbour has not been used
for many years even by coastal freighters. Newdegate, the
nearest railhead, is 84 miles to the north-west.

Total copper ore production for the Field from 1920 up to
the end of 1960, is 106,182 tons with an average assay of 10-24
per cent. Cu valued at £1,085,776. The cupreous ore production,
which dates only from 1950, totals 866-36 tons with an average
assay of 12-13 per cent. Cu valued at £27,716.

Production has come from copper-gold-silver ore bhodies
which, at the grade considered workable in the past, have mostly
been small and erratic. It is now known however that the
Elverdton-Desmond shear carries copper mineralisation assay-
ing about 1-5 per cent. Cu over a length of at least 2,200 feet,
and an average width of 39 feet. Drill hole intersections have
been made at depths varying between 180 and 660 feet. However
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a borehole intersection at 1,150 feet vertical depth passed through
more than 20 feet of strong lode formation which assayed 1.7
per cent. Cu. )

The ore bodies are believed to be epigenetic, hypothermal,
quartz-copper-gold replacement deposits. They are, to a cer-
tain extent, conformable in strike and dip with the host rocks,
occupying shears at rock type contacts, and occasionally shear
and fracture zones in massive basic igneous rocks.

The host rocks in general are metasediments which in
some places are partially granitised, and interbedded basic
igneous rocks. These are classified as Archaean Greenstone
by Sofoulis (19588, p. 97) who also states that “‘the amygdaloidal
lava beds have been the most susceptible horizons, whilst re-
corded production from agglomeratic and metasedimentary
Greenstones has been of a minor nature only”. The present
writer however considers that the metasediments have had
more influence on ore deposition. The Elverdton ore body is
trapsgressive through acid to ultrabasic rocks over part of
its length north of the main shaft, whilst to the south of this
it is confined to an acid metasedimentary bed.

Rocks of the Greenstone system are overlain by metasedi-
ments of the Whitestone system and these also have been miner-
alised in places.

The belt of deposits follows the boundary of a granitised
core for about 11 miles on the north-eastern side and for about
4 miles on the north-western side. According to Kilis (1953)
there is a strong suggestion that the best of the small copper
deposits occurred along the north-eastern boundary, and that
the best of the small gold deposits were in greenstone country
on the north-western side of the core.

Mineral association is mainly quartz-gold, and quartz-gold-
chalcopyrite, with minor pyrite and pyrrhotite. Quartz is
present in all ore bodies, and most of them carry copper minerals
such as azurite, malachite, covellite, and chalcopyrite. Oxida-
tion extends to 200 feet in places but occasionally sulphides
oceur to within 30 feet of the surface.

The deepest workings are on the Elverdton and Cattlin
ore bodies to about 500 feet vertical depth. It was found that
gold values diminished with depth, probably mainly because
of secondary enrichment. The gold was associated with sili-
ceous ore, rather than with copper sulphide. All smelted pro-
ducts contained some silver. Lenses and pods of basic material
are present in the ore bodies in some places and these appear
to have been introduced at the same time as the ore.

The predominantly gold prospects tend to pass into low
grade copper deposits in the deeper parts of the workings. Much
of the copper ore contained little quartz which became even
less plentiful at depth.

Recovery of gold was effected by amalgamation and cyanid-
ation. A few of the ores were free milling but below water level
the copper content of most bodies caused difficulty with the
cyanidation process. Some of the tailings dumps have been
re-treated over the past few years.

A Government smelter produced blister copper from copper
ores in the early days of the Field. Currently ore produced
from the Ravensthorpe Copper Mines leases are being concen-
trated by acid treatment and flotation. A detailed description
of the earlier metallurgical treatment of the copper ores has
been given by McKeown (1917).
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RAVENSTHORPE CENTRE

TABLE 78
TABULATION OF SOME MINING LEASES—PHILLIPS RIVER GOLDFIELD

Lease Ore Body |
e s | Rock Types Minerals ; Roek Types vl
Host Rock : in Workings in Workings i on Lease Remarks
No. Name Nature Strike Dip \ ! !
% s
ML, 13 Cousin’s CFerruginous quartz | N 50° B Vertical | Sheared greenstones: Sheared basi Some copper traces, + Basic lavas, horn- . Inclides  southernmost
Glory veins and sheared horn- mica schis quartz — primary blendite diop~ 5 T OGUMLL, 8T,
blendite orites, sheared and secondary ite mieca schists ts south end
hornblendite garnet ¢ Four fairly
deep shaf not acces
sible,
ML, 14 Sunrise Quartz - Dbiotite N 30° B Basic granitised | Basic granitised | Quartz, dark green  Basie lavas, granit-  Several shallow prospect-
veins in fault zone | lavas lavas biotite ised lavas, gran- ing shafts and one un-
: ! ite, quartz-gabbro  derlay shaft on quartz-
biotite veins. Veing—
| i | lin. thick mica.
ML 15 | Mt Cattlin | Lease now covered by .M. L. 215 and G.M.Ls. 223 to 227,
M.L. 16 . Marion Mar- ¢ Shafts dumps, rub- | N Sheared basic lavas = Basic i Quartz  (massive | Dioritedykes,gran- | Copper not prevalent on
tin bly quartz and | N7 and  greenstone | stone and sugary), azur- - ite, lavas, dumps of W, shafts but
cupriferous guartz) N sehists granite, ite, malachite, greenstone schists much stronger on N,
veins dolerite, garnet- cuprite traces, and E. dumps.  Area
iferouns greenstone | iron gossans, py- cut by N.N.W. trending
schists Lorite in sugary diorite dykes. One lode
quartz, garnets. can be seen to have
Some  chaleopy- | formed along zone of
rite and blue mag- metamorphism of green-
netite on central | stone schists by igneous
dumps,  Ochre dykes. Garnets  pre-
dominate in N. and E,
workings. Area intruded
by granite tongues,
M. 26 Ellendale ... N4 B Basic  greenstone greenstone | Quartz, magnetite, Basiclavas, pegma- | Veins cut at N, end by
lavas pegmatite | traces of copper | tite, diorite dyke pegmatite. Diorite dyke
and  manganese | ACTORS SUW corner
| staing trending N.S.




g91

M.L. 27 | Lady Janet | Ferruginous quartz Sheared basic lavas | Sheared basiclavas, | Quartz,tourmaline, | Basic tavas, ng-  Shafts inaccessible,
| veins with copper | pegmatite, mop | azurite, malach-  glomerates, peg-  Workings on series of
i i ite, porphyry i ite, mica, felspar matite, diorite, parallel to sub-parailel
i porphyry shears.  (leneral trend
N. 60° K. in lava bands
in agglomerates. Cop~
; per increasing to N.I.
M.L. 28 | Golden { Quartz veins Nho AT wl basic lavas | Basie lavas .. Traces of copper | ] z\sio Ll\'us, dior- | Two xhd(ts in baxw lavas
Crown | i staining, Iron ite, pegmatite, in agglomerates, not
i | | QOSSAT por ph\'l v aceessible,
M.L. 30 | Glascow .. | Rubbly quartz [T Basic lavas, gran- | Mica, quartz, c«'m- Bd‘lf id\'d* peg- | Granitic materialondump
! | veins i ! i ite, pegmatite per stains, garnet m.mto aml dior- Imm (l(*vpo\' levels. Not
M.L. 40 Maori Girl.. | No workings. 8.W. corner basic | Diorite dyke m*n(lmv
| lavas, remainder N. 20° W. through lavy
; agglomerate
P — o 5 P i
M.L. 45 Maori Win | ... e ; | Garnetiferous basic | Garnets,  quartz, | Basic lavas, some 5 Pot'nmtzte veins 8. \u‘ and
| i lavas i amphibolite W‘lrnetm\mu\ am- | S'W. corners. Granite
f ! i phibolite. Gran- | boundary cuts S.E,
; | ite to S.E. with | corner of lease. Work-
i H H pegmatite ings collapsed, not ac-
i cessible.
M.L. 43 | Lone Hand Garnetiferous basic | (arnetiferous lavas, Quartz, g;unvt iranite with small | Shaft sonk on wuut(‘
lavas - pegmatite, altered  mica tongue of lavas | boundary in lavas. Not
i lavas from green- | to N, aceessible,
stone ‘
\l 1. 56 | Barly Morn l* mmgm(ms quartz | N 10° E | \mm 1] Sheared }hl\l(‘]d\‘.ls Sheared basic lavas | Quartz,tourmaline, | Basic  lavas, ag- | Two shafts not accessible,
veins | traces of copper | glomerates i Workings in lava band
staing (‘ I in agglomerate horizon,
|
M.L. 88 | Gaulus No workings. t ]a\aa peg- | Dykes frending N.N.W,
i m(mtv ‘uul ior-
Lot
ML, 65  Chief No workings. Agglomemto . Pwmamo d\ ke thrmmh
section, wmam(m agglomerate, Some
basic lav small diorite dykes,
- S—— p— SO R —— - B - o~ . S - S— — -
M.L. 72 | Kandahar No workings, i Basie lavas
South 5
i
!
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TABLE 78-—continued
TABULATION OF SOME MINING LEASES-—PHILLIPS RIVER GOLDFIELD-——continued
RAVENSTHORPE CENTRE-—continued

Lease ] Ore Body
- | e Host Rock }K()(Jl: I . Mc}u,m ) : ,l,if)(,lx_] pes Remarks
. w e i i in Work in Workings on Lease
No. i Name Nature e Dip
i i {
M.T. 74 | Lady Jessie | Quartz-tourmaline | . heared basic lavas | Basic  lavas  and | Quartz,tourmaline, | Basic lavas, peg- | Shaft and small open cut
veins . | pegmatite | agglomerate, peg- | matite, diorite,  with pegmatite.  Not
[ matite, traces of | agglomerate accessible,
copper staining, |
| garneb
A Ird X oy H 3 arty i ) oot T B £ E N N : &
ML 78 LXL. o0 F erruginous quartz e Sheared basic lavas slavas, diorites | Quartz, copper | Basic lavas, diorite | Several shallow progpect-
velns : staining ing shafts, Nob acces-
sible. (rerieral  trend
N. 80° 1.
Y4 tetrrahv uarky veins 3 . o T wl o . . - e i O -
M.L. 110 | Grimsby ... | Quartz veins . Sheared basic lavas | Basic lavas .. | Traces of copper on | Basic lavas, diorite | Three small shafts. Not
joint planes, lim- accessible.
onite
M.L. 114 | Surprise .. Cupriferous guartz )\: 707 B Basic Javas  and | Basie lavas, gran- | Quartz, azurite, Basic lavas, green- | Main shaft has been re-
and  greenstone N 80° B greenstone schists | ite, dolerite, di- | malachite, cup- | stone schists, | paired and mine
schist veins N 80®E orite, greenstone | rite ochre, iron granite,  diorite | opened, New lease for
sehists gossans, pyrite, . dykes, dolerite copper taken out on N,
chalco - pyrite, section,  Copper lodes
molybdenum appear to be in series of
mica, traces of sub-parallel  veins  on
garnets schist-granite contacts,
M.L. 211 | Divided ... Small costeans only . Bagic lavas ... | Basiclavas, granite | Quartz, azurite | Diorite dykes, gran-
staining ite, basic lavas
Enterprise No workings.
M.L. 219 5)1(,: Cattlin In(:lu(!q([ il{ Mica schists ... 1 Basie  lavas  and ; Garnet, mica, | Basic lavas, granite | Workings in_centre in-
West on of garnetiferons quartz, traces of | tongue into | cluded in G.ML. 226.
Pazzle . s 2 3md favas copper, mangan- working areq, Diorite es trending
Zealandia Workings ! ese Diorite dyke V. 20°
SW, corner, 1

Quartz veins
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ML, 228 1 Optimist |

Garnetiferous lavas | Garnetiferous lavas garnet, anite W, and B. | Basic lavas bhounded on
ML, 166] Turn of the { and sections of lease, E., 8 and W, by gran-
Tide 2 stains. remainder basic  ite. Hornblende dyke,
Hematite LOR- lavas with horn- trending W, et
sans blendite dyke ting all other forma-
tions,  Not accessible,
M.L. 322 | Ireland’s Basic lavas with Basic lavas Basie lavas, fresh | Traces of copper | Basic lavas, gran- | Several shallow shafts,
Own guartz veins ¢ and  granitised, | staining, biotite ite, granitised Not accessible,
granite, diorite lavas
Sunset Cupriferous quartz Basic lavas and | Basic lavas, gran- Quartz, azurite, + Basic lavas, gran-  Areaincluding two shafts,
; Sunset greenstone veins greenstone schists | ite, diorite, green- malachite, eup- ite, diorite and ", section, now in new
= M.L. 115 Sanset stone schists rite, iron gossans, dolerite dykes, Mineral Lease, Two
pyrite, “ehaleo: greenstone s shafts only not acces-
pyrite, traces of sible,
garnet, molyb-
denum
GM.L. 2 | Albavale ... | Ferruginous quartz | N 70" & \(*mml Sheared greenstone | Sheared greenstone | Quartz,tonrmaline, | Basic fine-grained | Workings on  series of
veins with copper N7 sehists schists, fiine- = bornite, pyrite, avas, lnunblvndo parallel shear zones, in
o dll)(‘,(l lavas, di- chalcopyrite with (lwnto, porphyry, fine-grained lava and
m'jh*,agglomm‘ato azurite and mal- agglomerates greenstone se I)isf hands,
| achite in agglomer ‘xt(‘ General
; trend N. 60°
GUMUL. 4 Maori Chief | Shattered  green- N 65° | Garnetiferous basic | Garnetiferous la Quartz, magnesite | Granite tongues on | Diorite  dykes  trending
stone, Quartz lavas and green- greenstone sch traces ) , remainder N.w
veins stone schists diorite basic lavas
G 13 Marion Quartz- tourmaline sheared basic lavas  Basic  lavas, ag-  Quartz, tourmaline | Basic mw» diorite, | Two small  shafts not
veins glomerates porphyry ag- | ace
ommmato\
M1 17 | Grafter assive cuartz B Vertical | Basic  greenstone | Basic lavas, peg-  Garnets, quartz,  Basic lavas with | Working in  poor con-
veins lavas matite mica W. trending di- | dition generally.
arite dyke. Small
pegmatite dykes
GM.L, 22 Muaori King No workings. /. section basic | Diorite dykes trending
S, section N. 40° W, through lavas
h()mblondv gran- and granite.
ite. -N-B,
granite
(M1, 24 Empire i Ferruginous qn(ut/ Fine-grained lavas Fine-grained lavas  Quartz, copper | Fine-grained lavas, Workings small, not ac-
veing staining diorite, quartz-  cessible,

gabbro
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TABLE 78—continued
TABULATION OF SOME MINING LEASES—PHILLIPS RIVER GOLDFIELD-—continued

RAVENSTHORPE CENTRE-——continued
Lease | Ore Body |
Rock Types Minerals Rock Types Re
Host 2k : T N SN : emarks
. Host Rock in Workings in Workings on Lease mArks
No. Name | Nature Strike Dip |
i i

G.M.L. 32 Agnes Ferruginous quartz | N 30° E | Vertical | Sheared fine-grained| Sheared fine-grained| Traces copper | Basic lavas, | Four main shafts not ac-
veins i basic lavas basic Javas. | staining, primary | sheared agglom- cessible.  Line of work-
Sheared agglom- and secondary erates, porphyry ings on shear zone.
erates quartz. Some General trend N, 307 E.
garnets Waorking in lava band in

agglomerates,

(+.M.L. 45 | Floater Pro-

Quartz veins

Amygdaloidal basie |

Basic lavas

| Garnets, quartz ...

Basic lav

s, Ag-
glomerates to N,

Only small shallow work-

prietary Jav: ings, mainly costeans,
G.M.L. 54 Plantagenet No workings. Basgic lavas and
South small  pegmatite
dykes
Sirdar 8RO Greenstone schi Garnetiferous lav Quartz, azurite,  Basic lavas No copper present on
.y . o . : A . N |
Two Bobs bt and lavas greenstone schists | malachite ern shaft dumps but
51 and lavas strong traces on western
dumps.  Not accessible
for most part.
GMLULL 62 5 Plantagenet No workings. Basic lavas, peg-
North matite dykes
G.M.L. 63 | Golden Link | Qua veins  in | N B W { 1 80°  Sheared fine-grained; Fine-grained basic Basic  lavas, ag- Four shafts on series of
sheared fine- basic lavas lavas, hornblende glomerates, horn- parallel  shear zones,
grained lavas diorite blende diorife General trend N. 10° W,
Not acecessible.
G ML, 63 Danger Ferruginous quartz Sheared basic lavas | Sheared hasic lavas,’ Pyrite, marcasite, | Basic Iavas One main shaft, two sub-
veins hornblende diorite!  secondary quartz, sidis shaft Work-
irom gossans ings not accessible,
ML, 76 Planet Massive quartz reefs 1 65° | Basic  greenstone | Basie lavas, peg-  Garnet, quartz, | Basic  lavas  and | Workings mainly inacces-
= (1. M.L. Plantagenet and rubbly quartz lavas matite micn stall  pegmatite sible and collapsed.
50 veins dykes H
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G L 8T Pole

‘erruginous quartz ¢ N 30" B | Vertieal | Sheared basic lavas
N 20”1 ¥ s0°

veins

GMLL 153 L Maori Queen

Garnetiferousgreen-
stone lavas

G160 Reviv

GLMLL, 169

215

Capriferons Sheared basic lav
velns
Quartz reef L NZ20°W, S B0% ¢ Basie lavas

No workings.

Sheared basiclavag, | Primary dand sec- | Basie lavas, dior
hornblende  dior- ondary guartz, - ite, hornblend

ite, granitised pyrite, marc te, | granitised lavas,
basie lavas, green- - copper 1ins, greenstone schists |
stone schists Pron gossans, nag-

nesite, garnets

Pebble band 3§ ° K i Loose uneon-
wide | i osolidated pebbles
i |
| i
Parramatta No workings.

Garnetiferous Quartz, magnesite, | 8.W. section horn-  Not accessible.
ain- blende  granite, |

lavas, pegmatite | faintcoppe

ing, garnets, mica | remainder basic |

Iavas

Pebbles .o Quartz, fraces of | Agglomerates
azurite N, remainder
bagic lavas

Several fairly deep shafts

collapsed.  Lode work-
ings on series of parallel
to sub-parailel shears.
(eneral strike N. 20
257 E., dip vertical to
B, 80° Workings not
aceessible.

s 1o be an old
creek  bhed  or ravine,
dipping almost vertical
and filled with uncon-
solidated pebbles and
soil.

Hirely

| -
i Agglomerates  en- |

Basic lavas .. Garpets,  quarty, |
tourmaline

Sheared basiclavas, | Quartz, azurite,

amphibofite-horn- . malachite, pyrite,
blende rock, | chalcopyrite, gar-
granite, diorite,  nets, marcasite,
garnetiferou magnesite, cryso-
lavas, mica schi colla, mica, cup- netiferous lavas

abbro

CN.E.

gran- | This |1

, gar-

| clud

Workings swmall and c¢ol-
lapsed. Not accessible,

se includes Mt.
Cattlin Mine. Plans s
Longitudinal
vailable.

now in poor repair and
almost inacees In-
15,

. rite
: lava
Bagic lavas .. Quartz, hornblende,, Basic lavas, diorite | Heavi
tourmaline dykes !

penetrated by
massive  quartz  reefs.
Workings collapsed, not
accessible,

. Basic

lavas  with | Hornblende diorit

quartz - gabbro, |

hornblendite and
diorite dykes

i

and
hornblende ¢ s N.
20° W, Quartz-gabbro

dvke E.W. trend across
others. Incindes par
M.1L. 15,
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TABLE 78—continued

TABULATION OF SOME MINING LEASES-—PHILLIPS RIVER GOLDFIELD—continued
BAVENSTHORPE CENTRE-—continued

Lease
No, Name

GM.L. 224

Ore Body

Nature

224 Mt Cattlin
. No, 2
GLMULC 225 0 Mt Cattlin | Mangan
No. 3

quartz veins

GMLUL, 226 0 ML, Cattlin

Cupriferous guarta
magnesite vein

No.
B A, Cattlin
No. 5
Mt Cattlin | Cupriferous quar
No. 6 veins

Host Rock

Rock Types
in Workings

Minerals
in Workings

Rock
on

Types
Lease

Remarks

manganes e
staining, quartz

Strike Dip
Basic lavas and
quartz-gabbro
Basic lavas .| Basic lavas
N6OTW . B 70° | Basie lavas Basic lavas

QJuartz, magnesite,
garnet, azurite,
malachite, mica

lavas, gran-

ite, quartz-gabbro

and
dykes,
lavas

diorite
vesicular,

Shaft on edge of quartz-

gabbro dyke. Granite
tongue . and  diorites
trending N. 20° W, One

shaft not o ble. In-

Bagie lavas, horn-

Shatft 3. boundary. Notf
blende diorite ‘ sible.  ( shaft
dylkes v, Includes part of

M.L. 15.
Bas vas, granite | Workings in N,W. corner,

to !

cand 8B,

hornblendite, di-

only partly accessible,
Granite in N, trending

orite tongues with workings
af tip. Includes part of
ML, 15.
No workings. Granite  southern  NUW. covered by loam,
half, remainder | etc. Diorites 5
basic lavas trending

| Sheared be
and garnetiferoy
lavas

through all other rocks,
Includes part of ML,
15,

lavas

sheared basic lav
and garnetiferous

Azurite,

malachite, pyrite,
garnets, (arts,
niiea

cuprite,

side,

diorite
Quarty
dvke
W,
centre

granite
NONUW.

s lavas on W,
remainder

Lode formation on same
line of shear as on
GALL. 216 1o st
Workings  inac
Quartz-gabbro
cutting
others,
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i
i
|
|
i
|

1Mt Cattlin No workings.
No. 7
GAMLL. Bullrush o Basic lavas o

ic lavas

2
h\d"llf‘\lh‘
of eopper

quar
frac

| Basie lavas, S.W. 1 Hornblende diorite dyke
corner, vemainder | NS, in N.B, corner.

2T anite

| Not accessible,

Ba Lxm\ with
\‘ W trending di:
orite dyke

Josteans in quar Basic lavas | Bagie lavas Quartz, hornblende © Basie lavas, some |
reef | | grapitised, Small |
i diorite dyke
McMAHON CENTRE
ML, 195 1 Mt Benson | Pyritie quartz veing ) N 50" W1 8 707 | Sheared and granit- Sheared green- | of seéond- | Sheared and mas- | Mode m \\(n kings, not
Extended | ed greensfones | stones,  granite, copper, pyrit e greenstones, 5 accessible. Three shafts,
i { H granitizsed  lavas, granite,  granif- |
:‘ | green- ; o lavas, ag-
i ! o glomerates i
ML, 204 New Moon  Pyritic quartz vein | Sheared ”IP(’H%(}R(*M \Jwawl green- | Tre 3 Sheared green- | Workings fairly extensive,
i granite, ary copper, iron-  stones, granite, | not accessible.  Three
<1mutv stone, pyrite dmut(‘ i shafts,
Pyritic quartz veins sheared )’h sive  sheared | ] mareasite, ree u~tmw | Workings large, not ac-
PenSTOnes greenstones, gran- | of second- m ummtv cessible.  Five shafts,
| ite copper, gar- f'hrm(*mtt'
H (mmmm- | Ferruginous quartz | Micaceous green-  Micaceous  green- of second- | Diorite, Small workings, not
wealth veins stones stomes,  sheared copper stone sehis cessible.
; | lavas "lm]wr:m> |
M.L. 300 | Birthday ... | Ferruginous quartz 5 80 | Sheared greenstone: \hmwd of (*(mpm’, Ag Mmm 1atv\, § Workings extensivi
i P veing i and favas [ stones, guartz, sie lavas, gran- ible.
Birthday ... N.end, cupriferous N 80% W | » 857 | N. end, cry | workings show garnets
quarts veins | la, nnkuhm‘ in place Sh 1
| azurite { i tered over leas
M.L. 8117 Last Chance | Ferruginous quartz 5 80° | Weathered lavas. . Weathered lavas, | Small workings, not ac-
North vein i greenstone sehists,  cessible. Several shafts.
lx;z;rlmnm“n )
Last Chance . Plain and  cuprl- 107% BT \hmwl 'rwxn\mm« me*(*nstmw sehists, ocolle azurite, mwmtmw schists, | Workings extensive, not
Proprietary;  ferous guartz | N 20°W 8 »0° agglomerates,  malachite, wmag-  basic lavas, ag- ible, Water level
veins LON-S WY gmmtiscd { nesite, mangan- | ¢lomerates, gran- | Five shafts,
i traces ite
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TABLE 78—continued
TABULATION OF SOME MINING LEASES—PHILLIPS RIVER GOLDFIELD—continued

ritic quartz reefs

N 80° K

rite, gar nets

erates, basic lavas

MeMAHON CENTRE-—continued
Lease Ore Body
o Rock Types Minerals Roek Types
ost Rock h o . S emarks
N N Host Rock in Waorkings in Workings on Lease Remarks
No. Name Nature Strike Dip
M.L. 351 Mt. Benson Ferruginous and N 65° W 8 80° | Sheared greenstones, Mica schists, green- | Traces of azurite, greenstone | Workings small, not ac-
i Bast (!upm[térnlxs guartz stones malachite, cup- mica cessible.
velns rite, pyrite, gar- granite,
nets agglomerates
M1 3¢ Last Chance  Quartz  veins  in N 30" W Vertical Shvarodgl'cwnstonvs‘: Greenstones, mica | Traces of azurite, | Basic lavas, ag- | Workings extensive, not
shear zone and mica schists £y malachite, i glomerates, mica aceessible, Several
rite, chalcopyrite, schists, granite shafts in sheared lava
magnesite,  gar- bands in agglomerates,
nets, quartz
M.L. 897  Benson Ferruginous and N 530°E N 70° %honml greenstones Sheared green~- | Azurite, malachite, | Sheared green- . Workings very extensive,
(upnlmmh quartz, N 70° 1 4 stones, granite, | magnetite, pyrite,  stones,  diorite, not ac ible. ater
shear zon Py Ns0° B basic lavas chalcopyrite, cup- | granite, agglom- level 90 ff. Ten \hdft»

ELVERDTON-DESMOND CENTRE

Lease Ore Body
Rock Types Minerals Rock Types
0st ek PR Ty : Remarks
Host Rock in Workings in Workings on Lease s
No. Name Nature Strike Dip

ML 87 | Welcome Terruginous, cup- W 8307 | Sheared fine-grained Sheared green- | Quartz, azurite, | Granite,  sheared | Workings now in M.L.
stranger riferous  quartz | 2 Vi Vertical bloeky lavas and stones, tine- malachite, cup- basic lavas, fine- 186 and M.L. 232, Not
stringers in | H greenstone schists grained lavas, rite, ocolla, grained lavas, di- accessible but workings
sheared lavas granite material, iron gossans arites, granitised appear to be in a series
granitised lavas lavas of parallel to sub-paral-

lel shears 50 vds. to 150
rds. apart,echelon NUW,
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ML, 139

flverdton
Weleome
Stranger

{ Cupriferous gquarts
sheared

veins in
lavas

i Vertical

Sheared greenstone |

sehists

Granitic  material
greenstone schist

Malachite, azurite,
| quartz, cuprite,
i limonite gossans

Granite,

diorite,

g anitised  basic
la\ as, greenstone |
schists i

Lode along fault zone on
granite greenstone junc-
tion 3ft. wide.

granitised
stone schis

G

magnesite, limon- |
ite gossans, pyrit
chalcopyrite,
mica, tourmaline

220 | Grand Slam | Not accessible 07 B W 807 \hv m’d areenstone | Sheared green- | Quartz, azurite, l Granite, gro mlhwd Workings 3ft. \\'ldo fairly
lavas i stones, granitised | malachite, ]\)’rlt(‘ . basie lavas, deep, apparently along
| ¢ basic lavas, gran- sheared basic | fault zone. Not acces-
| | itic material lavas sible,

M.L. 399 | Star of Des- | Cupriferous guartz | N 30° W) \hom*d greenstone | Granitised 1»:1 Quartz, azurite, | Granite, diorite, | Workings fairly deep, not
o omiond veins in whmu*d mica schists lavas, greenstone | malachite, gar- ! gr mltm s basic fully aceessible.  Lode
| greenstones ! schists, granitic | nets, crysocolla, | lavas, greenstone | appears to be on junc-
; ; material . cuprite, magnes- . schists,  quartz- tion of greenstone dyke
j ! . ite, pyrite, limon- | gabbro and granitised lavasand

i | ite gossans junction of greenstone
| schists and granitic ma-
| teral,

M.L. 407 | Elverdtou. : i Sheared "m*nmmm ‘sldld('lntt‘ azurito, Granite, = diorite, | See Plan and \H tmm nr

. and diori pyrite, chaleo- | granitised  basie | Elverdton Mine, Not
i granite,  grani ]>yrit<z, cuprite, lavas, greenstone now accessible in most

ised Javas, fine- . quartz schists of workings.

grained I;lvas, H

M. L. 408 Desmond Quart/ stringers | N - Vertical - Sheared greenstone | Sheared greenstone | Malachite, azurite, | Granite, dierite, | Lode along sheau’ 7018
Loand (upnfowux Vertical  schists, granitised | schists, granitic | cuprite, crysocol- eranitised  basic varying from N, 10° W,
stringers in i lavas i m:n,v,rial, gnmit»g la, chaleanthite, lavas, fine-grained | to N, 10° 1«14, (lu)pmrf
\hmnd 2reen- | 15 ised lavas, fine- manganese Invay vertical to E. 75°, Gen-
stone schists i grained lavas, sf,ainimz (quar eral trend N N. end

is series of parallel sheay
zones echeloned to NW.
Few of workings acces-
sible,  Plans and Sec-
tions available,  Area
covered by P.A.L




PLI

KUNDIP CENTRE

TABLE 78—continued

TABULATION OF SOME MINING LEASES—PHILLIPS RIVER GOLDFIELD—continued

Lease Ore Body
v Rock Types Minerals Rock Types B oy il
Host Rock in Workings in Workings on Lease Remarks
No. Name Natuare Strike Dip :
t
M.L. 52 Harbour For Bastern Half of lease see under M.C. 17 and G.M.L. 258, | Tastern half of lease now
| View | under M.C. 17, West-

ern workings trend N,

Ferruginous quxut/ N70"E 8 70° | Weathered  basic ¢ Weatheyped basic | Quartz, azurite, i Weathered  bagic; © ; b
’ with | | lavas I lavas and ~ malachite | lavas with s 80° H. with southerly
asional tourmal- staining, chlorite | dioritic dip of approx. 7
ine | | A trend N. Wm‘kmgs fl;rther
i | trend N. 50° W. .
! Southerly approx. 70°,
M.L. 60 Iis:}&‘}ﬂ'{'ﬁf“” Lease now divided into G.M.L. 136, G.M.L. 187, and G.M.L. 138
ML 68 Union Jack Quarty, tourmaline | N-8 | B 65° | Weathered  basic | Weathered  basie | Quartz, tonrmaline | 5-B- corner in Bar- | Targe
vein : lavas favas | Y ioren b S Con- G.OML.
! glomerate, Re- and M.
mainder basic i bovemen-
lavas. Sall , except one
auterop  Barren shaft in B corner.
No workings outside G.M. L, 132 and (LML 120 except one shaft, conglomerate and Two outerops que
tertiary conglom- tourmaline  veins
erate in cenfre of | wards N. boundary.
lease N.¥ sovered by
conglom-
erate Tu )blv with basic
lavas beneath.
ML, 71 Pemberley No workings. No workings on lease.
$ say Large lease covering
pmo })dl](l] rub- area between ML, 68
ble to 8W, (Part M.L, 60) and M. L.
370,
ML, 94 | Harbour No workings. W mthom(l ic | Triangular lease between
View Ex- lavas with some | M.L. 71, M.L. 60, and
tended dioritic dykes, AL 258,
trend N, 70°
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ML, 216 1 Harbour | See under ML, 366, area. N, Only worki are on N,
View | section weathered end, Two shafts in M. L.
South lavas.  Re- o 366, Lease ineludes
nlu to South whole of M.L. 366,
3 Serde
quartzite, sand- |
stone and  con- |
glomerate
M1 366 i vnu;_mum fquartz - Weathered  green- - Weathered  green- | Quartz, azurite,  Weathered  Dbasic |
¥ n, cupriferou stone and vesicu- | stones, vesicular chalcanthite, py- lavas on N. por- on lease nei
South th depth lar lavas and other basie rite, (halmpn te, tion, M {osible. N sectio
| lavas % <upntv on dumws | Serle afnly  eovered
| | ; L quartzites § s0il, ete,
| | conglomerate on !
| i rest |
M.L. 370 North Har- . Rubbly ferraginous  N30° 8 8 - Weathered  green-  Weathered  green- | Quartz, azurite, . Weathered green- | Wor lsm;,s in series of ver-
hour View  guartz veins, be- stone lavas stones and other | malachite, cup- | stone, lavas t fts and under-
coming cuprifer- basic lavas, mica  rite, chalcopyrite,  sicular I in general
ous with depth schists . white iea  in | other ba line. Shait
| places in schists | mainly in poor condi-
. tion, some partly acce
! | ble to 50ft. Depth
2086011,
ML, 392 | Seotland + Rabbly ferruginous | N 35 “Weathered  basic | Weathered Quartz and traces  Weathered  basic | Shafts on N, and N.K.
‘ | ironstone  quartz | N 107 lavas and laterite | lavas and lxm‘H'ﬂ‘ malachiteonshaft | lavas and laterite | sides of lease and on W,
veing, and flag N 20° o dumps. fron ore  over most part of | corner. Small open-cut
dipping ironstone | massive in costean  lease, with Barren  for ironstones in centre
bed s pebbles on | of lease. Ironstone lode
. edge 3ft. thick, glassy appear-
' ance. High iron rate.
Shafts in poor condition,
GMTL. 65 Gem series quartz veins  Main Whitish  kadinitic  Weathered Quartz,  gossans, t0 NUE. cor-  Workings in two areas,
becoming  ferru- N 65° B8 - weathered lavas,  and altered lave tourmaline, traces | remainder | cenfre and 5. W, Centre
ginous with | N b with fresher . at depth wite and mal- ic lavas with  area accessible but poor
depth along shear weathered  lavas ‘hite at depth | thin Iaterife cap- to 60, S W. workings
ZONes to 8.W. corner at ping interconnected with
N depth workings of (1AL, 250
b3 and accessible, but in

poor condition through-
ot Veins along shear
planes.




LT

TABLE 78—continued

TABULATION OF SOME MINING LEASES—PHILLIPS RIVER GOLDFIELD—continued
KUNDIP CENTRE-—continued

Tease Ore Body
. T Rock Types Minerals Rock Types eyl
i v Host Rock in Workings in Workings on Lease | Remarks
No, Name | Nature - Strike Dip :
i i ! !
GAM L. 79 | Gem Bx- ! No workings., Weathered basic | Lease includes (. M.1L. 200
tended lavas and laterite . and has one shaft in
capping L Lease 200, No data
available.

GOMLL. 1028 Groper No workings. Weathered lavas in | No  workings on  lease
8.W. corner. Re- majority of which is in
mainder Q/fe’s Q/fe belt to east.

ML 111 Harbour No workings. Weathered  basic | No shafts on lease origin-

Lights lavas with laterite | ally, one shaft now
capping under GM.UL. 263 in
5.E. corner.
G.MLL. 120 Try Again... | Ferruginous rabbly | N 60° E | 8 40° | Sheared and ; Weathered  basic  Quartz and fraces | Weathered  lavas  Series of vertical
guartz veins | weathered basic | Iavas copper  staining ¢ with thin laterite in centre of lease s
| lavas {earbonates) cap 15ft.-60ft. deep, mainly
in poor condition.

GLAMLLL 186 Western Ferruginous quartz N 30° B 8 70° | Weathered green- = Weathered green- | Quartz, azurite, { Mt. Barren series  Lode is continuation of

Flag velr Strongly i stone lavas stone and other | malachite, eup- on 5.W. corner of  Flag lease lode and is
cupriferous  with | : lavas rite, chalcopyrite, lease. Remainder  mined in a series of
depth pyrite basic greenstone | shafts both vertical and

and vesicular underlay. Workings
lavas partly accessible and in
poor condition.

ML, 139 South Flag No workings. Weathered lavas on | No work carried out on
N.E. corner of lease.
lease, overlain by
Mt. Barren series
to south

(+MLLL 2000 Gemy Con- No workings. Weathered  basic  Quartz ... .. Weathered  basic | One shaft oonly on lease,

solidated Iavas , Laterite not accessible - 40ft.

North capping in part | depth.
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GUMLL, 249

== (FMLL
161

(M, L. 250
= (ML L.
74
= (LML
67

{ Po;ﬁnn
of M.L.
10}

Fairpla
Fairplay

tended

Gem  Con-
solidated
Gem  Con-
sotidated

Two Boys...
Two Boys...

Hilt End

Flag
Flag

Fairplay Ex-

See under G.M.L,

262 and G.M L.

263,

147 and G.M.L.
m»mhmvd to form
Lense

LML Ts 262
263,

and

Ferr

ginois
veins, cupriferous

1A pparently

june-
tion of basic lavas

[ Greenstone

lavas |

Weathered  basic

Workings in N.E. corner,

and other weath- lavas with small  interconnected with
with depth and altered ered basic lavas, T mltom)) of dior- GM. L. 65 and GMLL
quartzitic lavas with  quartzitic rite, (Vllllt(‘ " mal- o itie tavas on 8.E. 50 but flooded below
and granitised | achite corner. Thin lat- 1251t level. Main shaft
Tavas i erite cap good  condition  but
workings mainly poor
on upper levels,. Beryl
mine on 8, bounda
lease  not  ac
Plans available for Beryl
mine.

Ferruginous ¢uartz )I;\in" .| Basiclavas appears | Weathered lay Quartz, marcasite, | Weathered — basic | Workings all in N W.
veins, becoming N 407 to be junction of | and altered lav rite, chaleop) lavas mainly v corner. Two main shafts
cupriferous  with lavas and altered at d(']}th, quartz- iron, g Q/fe’s on KE, and numerous small sub-
depth A1) lavas, also some | itic in  nature. | sans, cupr! corner and small  sidiary shafts surround-

N-fm WS 4 ereenstone lavas | Some greenstone | azuwrite, malac outerop  diorite 1 ing,  Workings inter-
present favas present., ite, chaleanthite, rock on 3.W. cor- connected with G
Also some granit- tourmaline ner.  Thin eap- 55 and (.M.
ised lavas ping of laterite  Main working
over most of lease | cessible.
workings  poor (,m\dh
tion.

Ferruginous  and  Main . Weathered green- Weathered  basic  Quartz, cuprite,  Weathered green- Mine workings not acces-
cupriferous quartz N 76° B 5 45° stone and other  greenstone and  azurite, malach-  stone and other  sible and partl » flooded,
veins, becoming lavas. Appears to . other lavas Fresh | ite, tourmaline, | lavas. Traces lat- Other workings run in a
more cupriferons be on junction of | lavas and a!te}'v(l marcasite, pyrite, erife capping. N. 80° K. line from the
with depth, along 5407 two in observed  lavas  on  Flag! chalcopyrite Quartzite pebbles . western  bounda of
sheer zones N 507 workings - mine dump on south section | lease to E. boundary of

of lease from Mf. lease 3 chains N, of le
Barren series to mine, Further small

8.

workings in greenstones
(m l)uundal\ of G
252 and .M. L.

N. of I'lag mine,
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TABLE 78 —continued
TABULATION OF SOME MINING LEASES—PHILLIPS RIVER GOLDFIELD-—continued
KUNDIP CENTRE-—continued

Lease Ore Body

" ", ! Hock Types Minerals Rock Types Tramyrles
Host Rock i in Workings in Workings on Lease Remarks

Name ( Nature Strike | bip
i ;

‘ Weathered  green- ‘ Weanthered

Bastern Flag, Ferruginous quartz . Main . A malach- | Weathered lavas_.. | Workings small on bound-
+ Bastern ¥Flagi  veing, becoming | N75°W 5 60° stone and other . stone and ofhe aarite, chal- | Poary LML 252 to N
cupriferous  with | N50°W N 40° Tavas o davas i copyrite, chalean- | with faulting evident.
depth, along shear;  Sab- B TO thite, traces cup- Other  workin on
| L ozones sidiary rite and pyrite centre 'W. of le as

semi-open  cufs  put
| | down on paralle
! zones. St N. 7
dipping 8. 657,

Harbour Cupriferous quartz Main Predominantly  Predominantly | Quartz, azurite, | Weathered green- | Workings extend north-
View veing  with ifron N 20" E weathered green- greenstone Iavas, malachite, cup- stones, vesicular wards from main shafts,
Harbour LOSSANS stone lavas, with vesicular and rite, chaleanthite, lavas, some ag- along shear plane in a
View N30"E | 5860 other lavas to other lavas pres- some white mica, glomerates on series of shafts and deep
Harbour Sub- N, eng possibly SOMe western  bound- | open cuts into ML,
View sidiary cobalt  minerals | ary and oceasion- | 370. Some  smaller
N70° K s 7 (see assays) al dioritic dykes, workings in N.AW. corn-

NBHOC W s THY trending N. 607 er. Main workings not

W, accessible, others in poor

condition.

L. 260 Gem South | Ferruginous quartz @ N 80° W Weathered basic  Weathered vesicu- | Quartz, iron gos-  Weathered basic | Workings are to centre

GAM.L . Gem Consoli- veins N 657 W lavas and v lTar  and  other A8,  manganese lavas with small south of the lease, and
257 dated lar basic lavas basie lavas staining, azurite, otterop of fresh are in fair condition and
South malachite, chaleo- | dioritic lava on for most part accessible,
Ger Consoli- pyrite, chlorite 3.1, corner. | Workings 100ft. depth
dated Thin laterite eap- and stoped  throughout
flonth ping over most of | on vein 4ft, wide.
= (+. ML, Gem Consoli- lease
156 dated

South
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G LT 261 Gem Re- Ferruginous guartz Weathered e | Mainly basie lavas | Quartz, iron, azur- | Banded ironstones | See G.MLT, 266 for N.W.
stored . veins cupriferous lavas with some =small  ite,  malachite,  to N.E~I. corner | section of lease. B

with depth along shallow workings | cuprite,  chaleo corner.  orn shaft and mine,
shear zones i in Q/fe’s to SW. pyrite, pyri inder basie poor condition and onl,\
chalcanthite : Thin ecap partly accessible, Depth
ite over most 1606, but not as ex-
o tensively worked as Gem
5507 Restored  mine,  All
lodes on and parallel to
| shear  zones  and/or
faults.
GAMLL. 262 Beryl West | Quartz veins fer- Weathered  basic Hee LML L. 2 Wenthered  basic | Leaseincludes 63 L. 263
(Includes ruginous and o lavas : Javas with later- . and 8-4 small shafts
G L. cupriferous with ite capping and workings N, and W.
263) depth of (.M.L. 263. Later

workings only fair con-
dition.

GOMUL. 263 1 Hillsborough! Ferruginous \4{1;1!'%7,"\(»() ¥ 8 707 Weathered  basic | Weathered  basie (\)ua\t/ tourmaline, ; Weathered

This lease includes Hills-

(i!lf‘,hl(l(’ﬁ \'vin,” hwmnm;; favas and  fresh lavas and sh pyrite, ¢haleo- lavas with later- borough and Fairpl
Fairplay cupriferous  with basaltic lavas at basaltic lavas at pyrite,  cuprite, ite capping s, and several »uh-
mine) depth depth depth (llel‘H‘,(', malachite 5 &
are e >
but flooded at depth.
Plans for mine ave avail-
able.
GMUL, 266 0 Gews Re- i«n uginous guarts .\Iu‘m . Weathered  hasic | Weathered  basic thut/, iron gos- | Banded ironstone: Workingsinclude Gem Re-
stoved hear . N 607 W 5 457 lavas and mica ans, azurite, mal- to N.E, and N.

N . stored mine and 3-4
s, becoming - Sub- st e,  eupri and $.W.  Re- subsidiary shafl HE
cupriferous  with - sidiary ) «m copyrite, cry- mainder basic | deep. Mine workings in
depth N30Tk NGO H socalla, mm* lavas. Thin cap oodl condition, flooded
] (‘]1;\1(';\)\“’1“0) Iaterite over most | below 210ff.  Oxidised
zone down to approxi-
mately 160ft., then got
start at sulphides. All
lode on and parallel to
shear zones,

ML, 265 Hea View .. Perruginous quartz Weathered  basie | Weathered  basie  Quartz, iron g Weathered — basic | Two shafts only
veins : lavas lavas sans, traces sec- lavas with thin | 40ft. no lode
ondary copper laterite capping countered.  Lease
surveyed.




Table 79

COPPER AND CUPREOUS ORE PRODUCTION IN THE
PHILLIPS RIVER GOLDFIELD TO THE END OF 1960
Copper Ore and Concentrates

Year Ore | Copper Content | Value

Long Tons Long Tons
1900 34-00 16-19
1901 1,089-14 198-51
1902 308:25 23-36
1903 1,561-33 21459
1904 3,468-89 485-02
1905 .. 2,329-04 307-66
1906 2,885-00 28724
1907 . 10,414-57 658-73
1908 . 2,015-71 18251
1909 7,330-70 532-99
1910 25,871-65 1,685-03
1911 13,563-68 853-91
1912 e 1,318-38 218-61
1913 806-95 140-82
1914 .. 4,841-15 613-23 37,624
1915 . 3,681-03 426-48 24,093
1916 482-76 48,618
97 540-79 66,868
1918 373-61 , 2,978
1919 52-76 4,993
1920 44-30 4,125
1921 17-59 1,207
1922 3-52 217
1923 8-44 541
1924 -66 44
1925-28 ..
1929 . | 33-18 5-75 20
1930-37 .. !

1938 ! 3-39 185
1940 . 13-80 2-70 159
1041 6-10 1-25 105
1042 9-40 2-85 241
1944 121 1-30 130
1946 . 74-00 1-10 | 105
194748 .. e
1948 . R 40-00 -91 119
1950 . 48-00 57 76
1951 4-83 1089 138
19562 5-00 -46 94
1953-55 ... e
1956 . e 6-46 2-95 770
1957 : 58 - & 92-51 13,189
1958 726~ ! 408-23 53,265
1959 4,408-75 | 1,083-25 230,078

2

1960 3,552-13 205-96 199,007

Total prior to 1961 ... 106,182-35 10,887-58 1,085,776
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¢ Average Assay

Year Ore Units Copper per cent. Value
Cu,
Tons ! £4A
6-97 168-88 24-23 206-15
55-70 586-18 10-52 1,035-40
64.-00 571-92 894 1,322-34
72-00 604 - 80 3-40 1,406-19
84-82 86350 10-18 2,046-62
5250 460-20 8-77 1,146-37
32-48 579-39 17-84 1,258-95
99-39 1,224-76 12-32 3,913-35
21117 | 3,034-71 14-37 8.,337-00
1959 .. 64-43 98510 15-29 2,904 -05
1960 .. 122-90 1,428-41 11-62 4,140-50
Total .. 866 -36 10,507 -85 12-13 27,716-92

THE CATTLIN GROUP

The mines in this Group lie to the north-west and north
of Ravensthorpe, close to the township boundary. The main
workings are situated in Locations 34, 35, 124, 126, 127 and 161,
and mining reserve 21276. Reference may be made to Mines
Department Lithograph 1.105, and Lands Department Lithograph
420/80. A geological map is included in Bulletin 110.

TaE CATTLIN MINE

The ore body strikes east-north-east and dips northwards
at 85 degrees. Primary mineralisation is chalcopyrite in quartsz,
and there is a good deal of associated pyrrhotite. The gangue
contains a considerable amount of hornblendic material.

The latest description of the workings was given by Mont-
gomery (1910). At this time levels had been developed at 65,
100, 200, 300, 400, and 500 feet, the ground above the 100-fest level
being practically stoped out. The ore body, where worked,
was usually 5 to 10 feet thick, but in places was as much as 15
feet. There were two main shoots of ore exposed in the work-
ings. Between these shoots the lode channel was difficult to
follow in the country rock. The shear may have been partly
transgressive since Montgomery states that the country rock
in the lower levels (identified as intermediate between camp-
tonite and kersantite) was nothing like the garnetifercus schists
seen on the surface. Drive lengths for the various levels varied
between 400 and 800 feet, but these were probably extended before
the workings were abandoned in 1920.

Primary sulphides were encountered at about 54 feet without
any appreciable secondary enrichment being reported. In
detail the copper and gold values varied considerably, but over-
all the gold values above the 200-feet level averaged about 5
dwts. per ton, while at the b00-feet level the average was about
4 dwts.

The mine was said to make about 120,000 gallons of salt
water a day, mostly between the 300 and 400 feet levels.
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Some work was done on smaller parallel ore bodies to the
north and to the south-east. One of the latter (on the Adante
Lease, 207) was worked mainly for gold.

Total production, from 1900 to 1920, amounted to 24,513 tons
of ore yielding 1,291 tons of metallic copper valued at £83,138.

Tare MAORI QUEEN

This ore body consists of a chalcopyrite-bearing quartz
reef, occurring near the nose of the main granite mass, very
close to its contact with basic lavas., The strike is north-east
and the dip at the surface is about 75 degrees to the north-west,
but below about 70 feet it increased to almost vertical. The
vein is cut by a guartz-diorite dyke which strikes north-west
and dips to the south. The ore body varied in width from 1 to
4 feet.

On the south side of the dyke and down to water level at about
80 feeb, the ore body has been stoped over a length of 160 feet,
the first 40 feet being high grade. This later section was stoped
down to the 200-feet level at which depth it proved too poor to
work further.

North of the dyke, a stope 70 feet long was worked down to
70 feet, the northern 20 feet then being stoped down to 100 feet
on a southerly pitching shoot.

Only 13-73 tons of copper ore yielding 0-18 tons of metallic
copper are recorded from these workings (G.M.Ls. 1,119 and 153).

Other Workings

Most of the other workings in this Group produced mainly
gold, with only a small copper production.

These consist of the Floater Mine (G.M.Ls. 43 and 82), a
string of workings on a north-easterly shear some 35 chains
north-west of the Maori Queen, and workings on another parallel
shear about 18 chains north-west of these.

Summary

The principal production in this Group has come from the
old Cattlin workings. Most mineralisation is assoclated with
strong shearing, the principal structures being orientated
parallel to the boundary of the intrusive granite. Some other
shears are developed almost at right angles to these, bul the
ore bodies located in them have not been very important. Gran-
itig and basic dyvkes are often closely associated with the ore
bodies.

Tae EKLVERDTON GROUP

This important group of workings is located about 7 miles
south-east of Ravensthorpe along the Hopetoun Road. The
ore bodies were worked principally for copper, the biggest copper
producer in the Field—the Elverdton Mine—Dbeing located here.
Most of the tonnage was obtained between 1900 and 1920. Since
1953, however, there has been a revival of mining on the Elverd-
ton, and in 1960 production of copper ore from this mine was
3,552 tons. The principal production has come from the Elverd-
ton (M.L. 95), Mt. Desmond (M.I. 109), Desmond (M.L. 208),
P.L.P. (M.L. 199), and currently M.C. 35 and 36.

The workings in this area occur in interbedded sediments
and basic igneous rocks of the Greenstone System on the north-
eastern side of the Ravensthorpe granitic pluton.

Reference may be made to Mines Department Lithograph
1105, and Lands Department Lithograph 420/80. A geological
map is included in Bulletin 110.
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The Elverdton Mine

The mineralised Blverdton shear trends north and south,
and dips steeply to the east. It is conformable with the country
over most of its length, but towards the northern end it swings
around to the north-north-west and is transgressive. Prior to
1953 drive lengths reached a maximum of 1,070 feet on the 249-feet
level. The lowest level was at 498 feet where there was 375 feet
of driving. On a mine section reproduced in Bulletin 110, the
maximum stope length is 370 feet above No. 3 level.

The ore was oxidised down to about 87 feet and congisted of
ferruginous copper carbonate in a siliceous gangue. Workings
above this level extended over about 880 feet, part of these ex-
tending on to the South Elverdton, late M.1.. 168. Below 87 feet
the ore was reported to consist of copper and iron pyrites in a
siliceous gangue, with lenses of basic material.

Information given by Mr. R. Haynes of Ravensthorpe Copper
Mines (Geol. Surv. File 24/1928) is to the effect that as at Decem-
ber 1959 the drives had been extended by 200 feet south on the
No. 1 level, the first 100 feet averaging 2-5 per cent. Cu, and the
second 100 feet 4-9 per cent. Cu. The No. 21evel had been extended
200 feet, the ore averaging 5 per cent. Cu. The average widths
of ore on both levels was 9 feet.

By diamond drilling, the zone of mineralisation has been
ghown to extend over 2,200 feet in length and up to 39 feet in
width, and to extend down to at least 1,150 feet vertical depth
(a borehole penetration at this depth gave 26 feet of 1-7 per cent.
Ci). Within this block there is discontinuity of ore in places.
caused by restricted zones of compression. Movement on the
shear was east block south with a horizontal displacement not
greater than 100 feet.

South of the Elverdton shaft the shear is confined to a par-
ticular bed in the granitised sediments, and north of the shaft
it is transgressive at an acute angle through bedded acid and
basic rocks. Post-ore faulbing, if present, is of a minor nature
although there are numerous thin tension gashes in the ore,
many of them filled with bagic greenstone material.

Some slight radio-activity was detected in the northern end
of the Elverdton working in 1954, but it is considered to be not
economic. A report on this is given in Bulletin 110.

The mine was said to have made 90,000 gallons of salty water
per day and when abandconed it flooded to about 120 feet below
the surface.

The production from this mine is given as follows :—

Table 80
COPPER ORE AND CONCENTRATES

Period No. o X
of Pro- of . Registered Name Ore Opber
duction | Lease Content

Value | Gold | Silver

Long Tons  Long Tons; | Fine ozs, | Fine ozs.

1901-06  M.L. 95 Elverdton 2,946 -02 401-43 | 2% 9-63

190715 | PR Gold and | 30,704-23  2,192-34 : 2,569 38 6,537-35
| Copper Co. ;

191520 | M. L. | Elverdton 741857 687584 67,229-0 . 519-69

3 .
Ravensthorpe 10,217-27 | 2,491-62 | 493,505-1 | 3,604-91 | 17,285-60
Copper  Mines i
N.L.

195360

Total to the end of 1960 .  41,287-09  5,761-23 708,213-1  6,713-61  23,822-95
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CUPREOUS ORE AND CONCENTRATES

Period H . ) ore AI.
af [ No, of Lease Registered Name N Jre [ Value
Production | | Produced | per cent.
) ; Copper |

I Long Tons |

P.A. 785 | Wehr, T 6500 830 |
M.L. 411 Wehr Bros. (trausferred to | 216-44 9-33 |

Ravensthorpe Copper

L Mines N.L,, July, 1958} §
195860 M.Cs. 356, 36, | Ravensthorpe Copper Mines | 184-75 15-59  5,688-35
59, T4, . N.L. | ;
M.L. 419 I !
Total to the end of 1960 41619 | 11018 1 12,210-49

The Desmond Mine

The ore body on this mine is similar to that on the Elverdton
and is actually a northward continuation of the same shear
zone. The two main shafts are about 32 chains apart. A shoot
of ore about 125 feet long and b feet wide was stoped from levels
at 45, 96, and 196 feet. Drives on the 196-feet level reached 245
feet to the north of the main shaft and 600 feet to the south.
The main shaft reached a depth of 250 feet. Stoping sections
are reproduced in Bulletin 110. The width of the mineralised
zone was stated to vary from 20 feet at the south end to 80 feet
at the north end where it was of lower grade and consisted of
cupriferous greenstone, often schistose.

The production for this mine is given as follows :—

Table 81
COPPER ORE AND CONCENTRATES

Period | Na. . ; e N
of Pro- of Registered Name = Ore ("()ptpf/lt Value | Gold | Silver
duction | Lease | Lontent | :

£A Fineozs Fine ozs.
1,640 = 38-37

| Long Tons Long To
4 . ‘
[ 18,128 ©+ 22-16 | 180-06

21 b

1901-05 | ML,

1806-14 | M.L. smond, Phillips |
| 2 Gold and Cop- |

per Co.

1911-15  M.L. 208  Phillips River Gold and

Copper Co.

05 21574 | 14,956 | 210-50 | 14-55

1815-20 M.L.
1904-10 | M L. 199
1914 M.L.

P 15538
.

., Phillips Ri
and Copper Co. |

662-66 | 82,115 | 452-36

Tue MT. McMaroN GrOUP

This group embraces a number of old mines centred about
3-5 miles east-north-east of Ravensthorpe. Most of the old
mining leases fall within Location 384, and the remainder on
Locations 123, 129, 130 and 268, and just northwards of 384. Refer-
ence may be made to Mines Department Lithograph 1.105, and
to Lands Department Lithograph 420/80. The ore bodies are
located in a belt of metasediments, partly granitised sediments
and lavas between the granitic pluton on the south-west and the
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jaspilitic sedimentary succession of the Ravensthorpe Range on
the north-east. The country strike is north-west and south-east.
A geological map is published with Bulletin 110.

Most of the workings are inaccesgible due to flooding and
partial collapse since they were abandoned about 1915, The
following information is summarised from earlier reports.

The Mt. Benson Mine

Sofoulis (1858) comments, *‘ The lode appears to have been
in the nature of a series of shears en echelon, consisting of gquart-
zose material in a cupriferous, sheared, greenstone matrix,
becoming less quartzose with depth. Width of the lode on the
surface has varied from 2-6 feet and appears to have averaged
3 feet in deeper levels. That the sulphide zone is not restricted
to the water table ig evidenced by the occurrence of sulphides
in the vicinity of the 35 feet level. Bome smaller gold-bearing
sugary, pyritic veins were seen in small workings on the lease,
but these were not of any great extent. Mine sections show
the ore “‘ shoots *’ to be short and inconsistent, with an apparent
westerly plunge. Assay plans show the bottom level to be
generally barren. Minerals identified in dumps and in shallow
workings were blue and green carbonates of copper, traces of
oxides of copper, and considerable amounts of pyrite in patches.
Some chalcopyrite is present below 30 feet

The main work appears to have been done in two places
approximately 1 mile north-west of Recreation Reserve 89526, A
main shaft in the westernmost workings was sunk to a depth of
167 feet and a winze reached a depth of 187 feet from a drive to the
west, and drives were extended over a length of about 310 feet.
Crosscuts were extended 130 feet to the north, and 70 feet to the
south, probably in an attempt to cut parallel lodes.

Another main shaft was sunk to 157 feet on the eastern
workings and a considerable amount of driving and cross-cutbing
was done there. Mineralisation intersected in drives from
crosscuts suggest the presence of parallel ore bodies. More
details are given by Montgomery (1803).

The production for this mine is given as follows :—

Table 82
(()PPLR ORE AND (‘()’\( h\TR%Tb

Period No. Ore o ;
of Pro- g Registered Name Pro- Copper | yyjue Gold | Silver
duotion duced Content i
Long Tons Long Tons:  £4 Fine ozs. Fine ozs.
1900-03  M.Ls. 10, Xingston . 11-00 3-15 256 471 5-00
143
1903-06 | M.L. 175  Mt. Benson ... 605-19 7364 3,702 287-88 L
1906-13 | M.L. 175 | Mt. Benson, Phllhp~ 1,142-40 ¢+ 30-21 5,692 | 4568-77 | 199-83
Rl\t ' Gold and Cop- | .
1913-16 | M.L. 175 16-95 . 28-95
1916-19  M.L. 363 s 376-33 20-44 115-76
Total to the end of 1860 e 2,151-87 177-44 89607 | 20483

In 1958, 17-45 tons of cupreous ore assaying 12-52 per cent.
Cu was produced from M.C. 38, and in 1858 and 1959, 102-5 tons of
Cupregas ore assaying 8-46 per cent. Cu was producea from
M.L. 418
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The Mary Mine

These workings are inaccessible and the last available report
was written by Montgomery in 1903, about 10 years before pro-
duction ceased. This mine is situnated about 50 chains north-
north-west of Reserve 9526. ]

At the time of Montgomery’s visit, workings had been taken
down to water level (79 feet). The ore body was 4 to 5 feet wide
at the bottom of the shaft striking almost east-west, and dipping
steeply north. Above 25 feet it consisted of carbonate minerals,
sarthy copper oxides, and ferruginous quartz. Below the 25 feet
level the ore consisted of chalcopyrite coated with covellite in
a siliceous gangue.

A second vein, striking about 10 degrees north-wegtwards of
the former and dipping steeply to the south, was being developed
at the time of Montgomery’s visit, and later this was developed
into the major producer. This vein, which was about 4 feet wide
and extended over a length of about 400 feet, carried oxides of
iron and copper, and carbonates of copper in a gquartz gangue.
It was opened up by four shafts.

According to Sofoulis (1958) there are smaller parallel veins
at other parts of the lease. Most of them lie in sheared garnet
zones in greenstone country rock, the shears being slightly
transgressive to the boundary of the intrusive granite. Numer-
ous small granitic intrusives are present in the area.

Recorded production for the Mary Mine (M.C. 7) over the
period 1901-1913 amounts to 844-62 tons of ore containing 120-53
tons of metallic copper valued at £6,2456. The ore also contained
20-15 fine ounces of gold and 42-35 fine ounces of silver.

The Last Chance Mine

This mine is located about 20 chains north-north-east of
Recreation Reserve 9526. The property has been held as M.Ls.
116 and 361, and lately as M.L. 394. The workings have been
fooded and are inaccessible, the information given here being
taken from Montgomery’s reports, and Woodward (1909).

The ore body strikes north-north-west and dips steeply to
the south, occupying one of a series of parallel shears. It was
from 3 to 4 feet wide.

A shaft was sunk to 120 feet and an external shaft from a
short drive at 100 feet reached a depth of 130 feet. About 400 feet
of driving was carried out in the 60-feet level and most of the
production of the mine came from stoping above this level to
the surface.

Country rock is a micaceous schist, garnetiferous in places.
Water level was at about 65 feet, and the ore in the face of a drive
at the 60-feet level consisted of oxides and carbonates of copper
in a gangue of brown iron ore. Below 60 feet good chalcopyrite
ore was found in places in seams up to 18 inches thick., Traces
of nickel and cobalt were reported in 1903. Production figures

are as follows :(—
Table 83
COPPER ORE AND CONCENTRATES

Period No. ! Ore [ A :
of Pro- | of Registered Name | BIe Lopper Value Gold  Silver
duction | Tease i Produced ‘ Content |

; | ! Long Tons : Long Tons : £A Fine ozs, ¥Fine ozs.
190113 M.L. 116 = Last Chance o0 413448 00 181-72 0 11,030 0 25-82 46-57
1916-18 | M.L. 361 | Last Chance e 7729 R-80 4-48



CUPREOUS ORE AND CONCENTRATES

Period No.
5 ! of | Registered Name
Production | Lease

Copper Value

| Capreous
Units

Ore | per |
Copper |

| i Long Tons 1 ; £4
1958-59  M.L. 413 | Wehr, H., and Party | 102-50 B-46 . BET-08 | 2,463-76

The Ballarat (Emily Hale) Mine

These workings are located about 30 chains west-north-west
of the Last Chance. The ground has been held as M.Ls. 124,
205, 131 and M.C. 28.

The ore channel here lies in a belt of partially granitised
basic lavas within 5 chains of the boundary of the intrusive
granite on the west, The ore body strikes north-south, and dips
to the west at 45 degrees near the surface. At 40 feet the dip
increased to almost vertical, bub resumed the 45 degree angle at
about 60 feet. Water level was at about 60 feet, below which
the oxides and carbonate of copper gave way to chalcopyrite in
a quartz gangue. The width averaged about 3 feet.

The deepest workings are reported to have been at 110 feet,
with 90 feet of driving to the north and 70 feet to the south at this
level. Stoping was carried out above the 65 feet level with
drives 100 feet to the north and 90 feet to the south. A short
crosscut west from the 110-feet south drive intersected a small
lens of ore striking north-west and dipping to the south.

Production figures are as follows —

Table 84

Period No.
of Pro- of . Registered Name

Ore Copper Value | Gold | Silver
duction | ILease ! :

Prf)ﬁucedﬁ Content

| Long T Long Tons £A Fine oxs. Fine ozs.
190308 | M.L.124 | Tmily Hale 132-27 21-43 1,192 BT
180600 4.1, 205 Ballarat . o 19970 21-70 1,876 2-84 |

Total 381-97 43-38 2-84

i

Last Chance Proprietary Mine

These workings lie about midway between the Last Chance
and the Ballarat Mines. A shaft was sunk to a depth of 125 feet,
and from this level an internal shaft was taken down to 215 feet
on a southerly plunging ore body. At the surface, the vein,
which averages about 3 feet in width, strikes north-south, but
at depth it trends north-north-west. Most of the production
came from oxidised ore above the 65 feet level. Below this zone
the ore consisted of guartz, chalcopyrite and marcasite, with
some covellite.
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Production is as follows :—
Table 83

Period ! No. L ‘
of of Registered Name » Ore . Copper Value
Production Tense Produced [ Content
:’ Long Tons | Lonz Tons £A
190104 M.L. 120 Lasgt Chance Proprietary . 34-87 ¢ 4-53 25200
1904-07 | M.L. 200 | Last Chance Proprietary ... — 238-07 2747 | ¢ - 00
Total . - e 272004 32-00 |

The Kilmore (New Moon) Mine

These workings are situated 15 chains south-west of the
Ballarat Mine. The mine was originally known as the Kilmore
(M.L. 119), and later as the New Moon (M.L. 204). Country rock
is a hybrid hornblende granite, the vein occurring near the
contact of intrusive granite and a basic remnant. The trend of
the ore body is north-north-east and the dip steep to the north-
west. It was up to 13 feet wide, consisting of small, rich, ferru-
ginous veins of oxides and carbonates of copper in a sheared
basic matrix.

The workings are reported to have reached 40 feet and, in
t}ﬁe 1é;eepest parts, sulphides occurred in veins up to 15 inches
thick.

This mine produced 66 tons of ore yielding 12 tons of metallic
copper worth £1,150. Some 70 fine ounces of gold were recovered.

The Mt. Benson Extended Mine

These old workings are located on the western side of the
M#t. Benson Mine. There are three shafts, the dumps from which
all show some rocks of granitic composition. The ore bodies
are quartz veins carrying pyrite and chalcopyrite. The strike
of t]ge main vein is north-west and the dip is steep to the south-
west.

These workings produced 66 tons of ore containing 12 tons of
metallic copper valued at £693.

The Birthday Mine (M.C. 300)

The workings on this Lease consist of two groups of shafts
near the northern and southern boundaries. The ore bodies
strike about 80 degrees west of north in the northern part, and
about 15 degrees west of north on the south. Mineralisation is
in the form of cupriferous quartz veins in sheared greenstone.
There are no production records of these workings.

The Commonwealth Mine (M.1:. 295)

This lease lies on the north side of the Ballarat workings.
The ground was originally known as the Federal (M.L. 131), and
as the Contest (M.Ls. 191, 196). The ore body, which is a cupri-
ferous quartz vein in sheared greenstone, strikes north-west,
and where worked was about 3 feet wide.

Metallic copper valued at £285 was obtained from this ground.
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Other workings in this Group are small and of little conse-
guence,

The Kundip Group

The abandoned Kundip township is situated 13 miles south-
east of Ravensthorpe on the Hopetoun Road. The group of old
mines covers about 3 square miles. The centre of this area lies
approximately 1-5 miles easterly from the township, on the
western slopes of the southern end of the Ravensthorpe Range.

Reference may be made to Mines Department Lithograph
L1105, Lands Department Lithograph 421/80, and to the geological
map (Plate 12) by A. J. Noldart in Bulletin 110. Blatchford
(1900), Woodward (1909), and Montgomery (1803, 1910, and 1914)
have written reports on the area.

Copper has been accessory to gold in this group. These
minerals oceur in quartz veins, and in lode formation in shears,
copper mineralisation being more important in the latter.
Primary sulphides which occur both above and below the water
table include pyrite, marcasite and chalcopyrite. No pro-
nounced zones of secondary enrichment are known, and mining
records suggest that generally mineralisation becomes weaker

at depth.

The Kundip rocks are a southerly extension of the Archaean
metasedimentary and basic igneous complexes of the HElverdton
area. Mineralisation occurs mainly in shear patterns. The
major mines are all located on strong lateral shears trending
north-north-east and east-north-east. At the surface granite
crops out about 1 mile west of the workings, but diamond drilling
has shown that it underlies the workings of the group at rela-
tively shallow depth.

The most intensive mining activity was between the years
1901 to 1909, then it gradually declined up to 1928. Some of the
mines were re-worked during the period 1935 to 1948, but since
that time only a little surface prospecting has been carried out.
The biggest producers have been the Flag, Harbour View, Gem,
Gem Consolidated, Two Boys, and the Hillsborough-Fairplay.
The following information is taken mainly from the reports
mentioned above.

The Flag Mine

The ground embracing these workings has been held at
various times as M.Ls. 50, 60, 136, 137, 138 and 139. These are
approximately 1 mile east-north-east of Kundip townsite. The
available information does not include details of development

after 1910.

The main ore body near the centre of old M.L. 60, was opened
up over a distance of about 1,100 feet by a line of shafts and cos-
teans, extending generally east-west. There are two others in
this vicinity. The maximum depth reached was 300 feet in the
main shaft on the main ore body which was stated to range in
width from 1-5 to 12 feet, but averaged about 4 feet near the
surface. It dips at about 50 degrees to the south and strikes
approximately east-west. The ore body was not payable over
the full length of 1,100 feet, the ore being mined from a series of
shoots. A considerable amount of crosscutting and driving was
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carried out, particularly in the oxidised ore above the water
table at 102 feet, Those portions of the ore bodies above this level
were either highly ferruginous and carried good copper minerali-
sation, or else were more siliceous when the gold values were
usually higher.

The average gold assay in the main workings was 1 oz. 15 awt.
per ton; and picked parcels of copper ore ranged from 8-8 to
11 per cent. Cu.

Water intake was 60,000 galions per day at the 200-feet level
with a salt content of 1-5 per cent. There are a few other lodes
Qfllesser importance on these leases. Production figures are as
follows —

Table 86

COPPER ORE AND CONCENTRATES

Period = No. | Ore . _ |
of Pro- of Registered Name Pro- (;099)01 Value gold Silver
dnction | Lease L dueed Content ;

Long Tons  Long Tons Fine ozs. | Tine ozs.

Red, White and Blue 1,437

196106 | 1

A
54-95 | 741 0 1,167 107-29
190607 | Flag Gold and Cop- | 1,017-28 582 297 | 608-69
; per Mining Co. : 1 :
] Ltd. |
1907-10 | M.Js. | Flag Gold and Cop- | 9,223-63 | 149-08 | 8,718 472953 | 1,078-38

per Mining Co. |

Ltd.

Flag Gold and Cop- |
per Mining Co. |
Ltd. 3

1912-19 |

Total ... s 115,208-7¢

The Harbour View Mine

The Harbour View leases lie on the north-western side of
the Flag workings. This was the first mine worked in the Kundip
group, most production being recorded for the vears 1800 to 1923,
with a small quantity of gold ore being raised in 1940 to 1541,
Reports of development have not been made since 1914, therefore
details of development up to 1823 are not known.

The mine was developed in three sections known as the North,
Central, and South workings. The deepest mining was at a depth
of 170 feet on the South section, which contained two shoots of
ore.

Workings on the North section reached a depth of 110 feet.
There are three shafts on the Central section, the deepest reach-
ing 50 feet.

The ore body was up to 20 feet wide on the 140 feet level, but
only up to 14 feet wide at the surface. Payable ore was mainly
confined to the footwall in a series of thin veins extending over
a width of up to 6 feet.

Strike of the workings is north-north-east with a dip of about
65 degrees to the west. Plunges of 60 to 70 degrees to the south
are suggested by the mine plans.
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Water level varied from 110 feet in the north section to 140
feet in the South section. Ore above water level consisted of
ferruginous quartz veins carrying carhonates of copper with
fine to coarse gold. There was no pronounced zone of secondary
enrichment although signs of leaching were noted near the
surface. Below water level the ore was less ferruginous.

Production figures are as follows :—
Table 87
COPPER ORE AND CONUENTRATES

seriod | No. |
Deriod Fo. Ore Copper

of Pro- of i Registered Name N | v Value Gold Silver
Buction Tease Produced | Content
Long Tons {Long Ton £A Fine ozs, | Fine ozs.
4,223-61 76-80 4,524 | 1,840-72 61-41

1800-05 | M.Ls. 52, Harbour View

2436 433-94 | 164-98

| Ravensthorpe G
. Syndicate N.1
Harbour View Leases

180507

6466 2,227-62 1-88

1907-13

| Harbour View Gold = 2,812-82 09014 1,836-06 1 360-11
and  Copper Co,
Ltd.

184041 GM. L. | Harbour View 51900 . 105-59

Total . e 112,728-76 255-96 17,784 | 6,643-92

1B13-23

b
@
oL
¥

The Gem, Two Boys, and Gem Consolidated Mines

Noldart (in Sofoulis 1958) stated that the principal workings
of each of these three mines are on the same main ore body, and
that the workings were inter-connected before the year 1914,
after which there is no available information.

These leases are located about 1-7 miles north-north-east of
Kundip townsite. According to the geological map in Bulletin
110 (Plate 12), the host rock is part of the greenstone compiex.
This is overlain by the Whitestone metasedimentary succession
which outcrops a few chains to the east.

The ore body worked in these three mines has a strike be-
tween west and west-north-west, with a dip to the north in places
and to the south in others, with an anticlinal effect, the axis
being along the strike (Noldart in Sofoulis, 1958). The values
were generally low until a depth of 40 to 70 feet was reached
{the Gem Consolidated mine was the deepest with a bottom level
atb 250 feet vertical depth). The ore channel is cut in several
places by diorite dykes, and frequently dislocated by small
faults, and was lost to the east against a longer fault. Ore in
the upper levels contained clean free gold in a ferruginous and
guartzose gangue, but at and below water level copper became
more important in the form of carbonates, oxides, and sulphides
(including covellite). Some massive pyrite carrying low copper
and good gold values was encountered below water level. The
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ore appears to have formed along the contact of a granitic in-
trusive., Ore extracted from these workings returned approxi-
mately 22,380 fine ounces of gold. Production figures for the
various leases are as follows :—

Table 88
COPPER ORE AND CONCENTRATES

Period | No. ! Ore S
of Pro- | of Registered Name |, YI¢ . Copper Value | Gold Silver
duetion Lease ! Produced Content |

THE GEM MINE
[Long Tons [Long Tons|  £A | Fine ozs. | Fing ozs

. BT | Gem 500 | . .. 24
. 65 | Gem .. 687-50
Ls. 65, ¢+ Gem .. .. B238-35

1603
19040
1907138

=3

i

148 Gem ... v 4250413

1914-29 °

Total s 113,183-98 |

THE TWO BOYSR

1904-05 1 G.MLL. 67 1 Hill Ead . 3700 1
1905-27  G.M.L. 74 | Two Boys e 71 28430
1927-28 | G.MLL. 208 | Two Boys 4-00 ¢

8-30 1 3,249 1851791

Total L1 11,55307

-
1
&

THE GEM CONSOLIDATED (Beryl)

190910 | G.M.L. | Gem Consolidated 1 77750 e 616-30
19011-21 | G.M.] 51, | Gem Consolidated | 6,411-76 T6-75 5,690-35
! 56 |
103948 | G.M.Ls. 249, Beryl Gold Mines | 2,654-00 | . X L 2.875-87
260 Ltd. | | :
Total . e DT0526 0 76-75 -

The Hilisborough Mine

This mine, in which the most recent work was in 1955, includes
the old Fairplay and Hillsborough workings. Recent work was
confined to the latter. These adjoin the Gem leases on the
south and south-west.

The Fairplay workings consist of a main vertical shaft, with
levels at 155 feet and 193 feet, which reached a vertical depth of
205 feet. The ore body strikes east-west and underlays steeply
to the south.

The Hilisborough mine consists of a main shaft and several
smaller shafts with levels at 119 feet and 165 feet. The strike of
the ore body in this section is north 65 degrees east with a dip
about 50 degrees to the south.
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Production is as follows :—
Table 89
COPPER ORE AND CONCENTRATES

Period | No. : Ore S |
of Pro- of Registered Name Pro- Copper Value ’”}d Gold
duction | Lease - duceg | Content | | Ore

H | Tong Tons Long Tons £A Long Tons! Fine ozs.
1906-24 | G.M.L. 98 | Hillshorough ... 692-84* 5765 4,746 1 3,295-51% 6,018-84
PG Es, 147, 0 Fairplay e 130-09%  131-30 | 11,975 14,860-72% 8678 54

I 179
| GAMLL. 20

i

Wrplay s o 110-00 51-79
Beryl West 90-00 18-90
I Hillsborough ... | - o 258-00 59-09

822-98%  188-95 | 16,721 8,614 -23% 14,833-82

* These figures are incomplete.

TaE HAMERSLEY RIVER DEPOSIT

Introduction
A small tonnage of copper ore was produced in 1915 from

late Mineral Lease 97H, 23 miles south-south-west of Ravens-
thorpe. Where the track from Ravensthorpe crosses the derelict
overland telegraph line it branches into three, and the deposit
is about 2-5 miles further on along the centre track, lying on the
eastern side of the Hamersley River at the northern end of a
number of small manganese deposits. Approximate geograph-
ical co-ordinates are :(—

Latitude ... 33° 50" S.

Longitude ... 120° 0" E.

Reference may be made to the following maps :—
1. Regional Geological Map of the Ravensthorpe Dis-
trict, Plate 8, Sheet 2, Bulletin 110 (Sofoulis, 1958).
2. Lands Department 10-Mile Topographical Series,
Sheet 2, Esperance.
References to the deposit, and to the general geology have
been made by Montgomery (1914), Gray and Gleeson (1949), and
Sofoulis (15958).

Geological Information

The host rocks for the copper and manganese mineralisation
are a succession of jaspilitic metasediments which are an ex-
tension of those forming the Ravensthorpe Range.

These include various types of schists, with dolomites and
jaspilites. According to Sofoulis (1958, p. 203) a granitic tongue
fron: the Ravensthorpe plubton has introduced minor copper-
silver-lead mineralisation into these metasediments near the
Hamersley River. The regional strike of these rocks is east-
north-east. These Archaean rocks are overlain in many places
by Proterozoic and Miocene sediments.

According to Montgomery (1914) workings on late M.L. 97TH
consist of a shaft 38 feet deep, and several trenches. Copper
occurs in a number of small guartz veins carrying malachite
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and oxides of copper and iron. Silky schist and fine grained
sandstone carrying nodules of azurite and thin veins of mala-
chite are exposed in the excavations.

A crosscut (depth not given) extends 18 feet eastwards from
the shaft and exposes a number of small copper-bearing veins
but no defined lode. The mineralisation as seen in the workings
was probably the result of secondary deposition.

Production

The only officially recorded production is for 1916 when
2-03 tons of ore with a copper content of 0-28 tons Cu. worth
£16-00 were sold.

Assays and Mineralogy

A rough sample of cupriferous schist assayed: Copper,
7-90 per cent.; Gold, none ; Silver 6 dwts., 22 grs. per ton. Other
specimens assayed showed up to 17 grs. per ton of gold.

One of the richer looking pieces of cupriferous schist was
found to contain a little atacamite (oxychloride of copper),
as well as light and dark blue azurite and green malachite.

In the hills west of Hamersley Gorge some quartz veins
carry a little chalcopyrite and galena. Erythrite (cobalt
bloom), cobaltite (CoAsS), siderite, sphalerite, tetrahedrite
and stibég;mite are also reported from this area (Montgomery,
1941, p. .

Remarks

Low grade copper-silver-lead mineralisation is known to
occur in this area, but so far no worthwhile deposit has been
found. The area may be worth more attention, particularly
since calcareous rocks occur in the intruded sequence.

Tue WEsT River DrrosSITS

These are located on the north and south banks of the West
River 7 miles slightly west of north from McCulloch’s workings.
Official production figures are not available but Simpson and
Gibson (1907) report that 14-5 tons of copper ore valued at £189
was raised from sundry claims prior to 1907. Judging by the
extent of the workings the total is in excess of this.

The country rock is partly granitised metasediment includ-
ing dolomite which strikes generally north-west. Copper
occurs in steeply dipping quartz veins about two feet thick
following north-west and north-south trend lines., There are
also one or two cross veins. Seams and bunches of amphibole,
possibly riebeckite or arfvedsonite, were noticed in and around
the quartz veins. Water was standing at 43 feet in the shafts
at the time of the author’s visit in April 1962. Most of the work-
ings were inaccessible at this time.

A description of the old workings is given in Simpson and
Gibson (1907, p. 44). The deepest workings were on the old Cop-
per King lease where driving was carried out on a vein 2-5 feet
wide at 150 feet.

It seems likely that there are other comparable copper
deposits in this area. The country between the West River and
McCulloch’s deposits should be prospected. The gossans at
these places are only poorly developed.
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FuTuRE EXPLORATION

Certain prospecting recommendations are included in Sur-
vey Bulletin 110 which gives the results of a two-year (1951-52)
regional and economic survey of the Phillips River Goldfield.

General recommendations in this publication include the
opinion that copper-gold deposits are most likely to be found
in the belt of ‘‘greenstone’ rocks within about one mile of the
contact of these rocks with the ‘“‘magmatic granite body’.
“Greenstone belts”” east of the Ravensthorpe Range are con-
sidered to be unprospective.

The Whitestone metasedimentary rocks between Mt.
McMahon and Kundip are considered to be likely host rocks,
particularly in areas where the beds are closer to horizontal
than vertical. With reference to the Greenstones and en eche-
lon shear zones developed in these, it is stated that . . ... ..
the procedure of lateral prospecting both on the surface and
underground from the known ore bodies is strongly recom-
mended. Strike extensions of the known mineralised lines
are also strongly recommended.” These and other ideas are
more fully explained on pages 141 to 144 of Bulletin 110.

THE DEPOSITS OUTSIDE PROCLAIMED GOLDFIELDS
TaE ARRINO-YANDANOOKA DEPOSITS

Copper has been produced from various localities in the
vicinity of Arrino and Yandanooka, two small centres with
railway sidings on the Perth- Mmgenew railway line. Arrino
is 175 miles north of Perth, and Yandanooka is 10 miles further
north. At most of the worked deposits the copper occurs in
sedimentary rocks, and some of these places are very close to
the sedimentary contact with Archaean granitic-gneiss. Early
investigators considered that the Grammo rocks were intrusive
into the sediments, and that the deposits were hydrothermal
in origin. Recent workers (McWhae, et al. 1958, p. 14) have
shown that the granitic rocks are overlain by a group of sedi-
ments (the Yandanooka Group) consisting of five formations
of sandstone, siltstone and conglomerate. The age of these
rocks is counsidered to be between late Precambrian and Silur-
ian. Three of these formations contain volcanic debris, and it
is thought that the copper has been concentrated in places by
the action of mebteoric waters.

The proximity of the old workings (in the basal sandstone
of the Yandanooka Group) to the granitic complex, and the
presence of quartz veins in this, may have misled the early in-
vestigators. One of these quartz veins, at’'about 1-5 miles south
south-east of Mount Muggawa, is cupriferous, but the majority
evidently are not.

The Arrino Copper Mines (Late M.Ls. 3 and 4)

These old workings are located about 18 chains south-west
of the railwav siding at Arrino. The ground has also been held
as Mining Leases 12 and 38, and has been called at various times
The Cyprus Copper Mine, Cheyne’s, and Money Mia (Campbell
1808, p. 13). There are three old shafts adjacent to a shallow
water course which runs through the north-western corner
of late M.L.. 4
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Campbell (1910) states that the first trial shaft was sunk
on the south side of the water course to a depth of 20 feet in
1868. Several tons of ore were said to have been raised. A
main shaft, located in the water course, was sunk to 80 feet
but did not cut the ore body and appears to have reached gneiss.
Several years later a new shaft was sunk south of the old work-
ings, but although 40 tons of good ore were said to have been
raised. the workings were abandoned.

The ore body was reported as striking at 1565 degrees, dipping
steeply to the west, and consisting of veins and bunches of green
carbonate in sandstone.

No reference to M.Ls. 5 or 7 has been found.
The officially recorded production is as follows —

Table 90
COPPER ORE AND CONCENTRATES

Period No. ) ‘ . :
of of . Registered Name { apper ( upper Value
Production Lease Ore Content
| Long Tons | Long Tons LA
1399 L OMULs. 3, 4 Arrine Copper Mines 25-00 6-25 300-00
1899 : M.L. 7 Lady Bertha Copper Mine 300 0-45 2700
L1599 POMIL S Wheal Dodd Copper Mine 10-00 1-25 80-00
Total to the end of 1960 . L 33-00 795 407 - 00

Bauxter’s Copper Mine (Location 342)

These workings are situated about 5 miles south of Arrino
Siding, and were surrounded by M.Ls. 16, 17, 18 and 20. Camp-
bhell (1910) states that copper was discovered here in 1903, and
that 19 leases were originally applied for but that most of these
were soon abandoned.

Two shafts were sunk in the north-western corner of Liocation
342 in sandstone, about 5 chains east of the granite outcrop.
The two shafts were sunk to about 60 feet, and an open cut ad-
joins the northern one. Later anocther shaft was sunk, at about
82 feet to the south-east, to a depth of 41 feet. It had a cross-
cut at the bottom. A bunch of black sulphide was encountered
in the “lode”, the bearing of which was 150 degrees, and the
underlay 60 degrees to the west.

Later work was confined to shallow open-cutting along a
stockwork of veins a few chains south-west of the 41 feet shaft.
It is reported that about 600 tons of ore were raised and sent
away from here before 1906 by the Arrino Proprietary Copper
Mining Company, but there are no official records of this. The
only recorded production is for 1953, when 32 tons of cupreous
ore averaging 8-06 per cent. Cu was raised from Location 342.

The Mt. Muggawa Deposits

Mt. Muggawa is situated 6 miles north of Arrino Siding
on the western side of the Mingenew railway line.

Campbell reported that the principal workings here were
in-a “‘quartzose lode” outcropping in gneiss and mica schist
aboub 1-5 miles south-east of the Mount, and trending 30 degrees
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west of north. Prior to 1870 five underlay shafts and one vertical
one were sunk. The width of the ore bhody is about 2-5 feet,
and it dips to the east at a steep angle.

Several shafts were sunk between Mt. Muggawa and Mt.
Misery, aboutb 1-5 miles further north, but no worthwhile deposit
was found. Seven and a half tons of ore with a copper content
of 1-2 tons are recorded as having been raised from freehold
property in 1908. This production came from a small deposit
in chocolate tuff, in the north-western corner of Location 4441,
Campbell reports that at the time of his visit in August, 1907,
a B2-feet shaft had been sunk on a formation 2-5 feet wide, striking
north-south, and dipping westerly at 70 degrees. This forma-
tion carried veins of ore, some of which were black sulphide
of copper. A sample taken by Gibson, Survey Geologist assayed
33-18 per cent. Copper, 21 grs. per ton gold, and 16 dwts. 7 grs.
per ton silver.

Other showings of copper mineralisation have heen reported
from ahout 2 miles east-north-east of Yandanooka {or 1-5 miles
north of Granite Hill) ; from 4 miles north of this in the south-
west corner of Location 1965 ; at Mt. Scratch in Location 358
where a shaft sunk in tuff showed green malachite and particles
of native copper; and in the vicinity of the north-east corner
of Liocation M328 and for some disbtance to the north.

The production from sundry claims in the Arrino-Yandan-
ooka area is recorded as 126-05 tons of ore assaying 14-6 per cent.
Cu, in 1908.

Future Exrploration

With the exception perhaps of the deposit located aboutb
1 mile to the south-south-west of Mt. Muggawa, it is fairly cer-
tain that these concentrations of copper have been due to the
action of meteoric waters on a very low grade copper content
in the volcanic debris in the overlying sedimentary formations.
It seems unlikely that worthwhile deposits will be found any-
where in this area.

THE JERRAMUNGUP DEPOSIT

This ground was originally held as the Netty Copper Mine
(M.L. 59H) which yielded some production about the vear 1907.
A Licence to Treat Tailings was taken out on this ground in
1955 (L. T.T. 1309H), and it was held as a Mineral Claim in 1958
(M.C. 534H).

The deposit is located about 2 miles north-east of the Jerra-
mungup Homestead. Reference may be made to the Lands
Department Lithograph 419/80. This deposit was not examined
by the author and the following information has been taken
from a report by Mr. A. Oliver on Geological Survey File 172/20
written in 1920.

The country rocks consist of granitic-gneiss, with some
remnants of slate, quartzite and basic igneous rock. The ore
body, which trends in an east-west direction, had been worked
by means of a shallow open-cut, from 12 to 15 feet deep, and two
shafts about 20 feet apart which were originally about 80 feet
deep. The width of the mineralised zone is not given, but it
must have been fairly wide since it is stated that there were a
number of north-south crosscuts leading off from the open-cut.
The shafts were connected at the bottom by a drive. It is re-
ported that altogether a good deal of cross-cutting and driving
had been done,
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It is estimated that about 200 tons of copper ore wers taken
from this deposit prior to 1920, but there 18 noc official record
of this. Simpson (1952) states that specimens of country rock.
impregnated with malachite, were obtained from Anderson’s
Reward Claim. The malachite appeared as stringers or minute
crystals on fracture faces. An assay of one specimen gave —
Copper, 37-41 per cent.; gold, trace. Production from this
ground is as follows —

Table 91

COPPER ORE AND CONCENTRATES

Period

of . Registered Name | s Ore fjﬁm""q 3 Value
Production | | Produced | Content | cent. |
i i Copper
| Long Tons | Long Tons | £A
| i Copper | i
i i QOre
1807 | M.L. 598 | Netty Copper Mine |

1-26 4090 40-00

193-20
22-00

1955 LUTVUE 13008 O'Sullivan, J.
1956 LOMLCL B34H | Hich, J. P, o«
Barnham, 1. ]

Total to the end of 1560

Tye WARBURTON Rancr DrposIirs

A small tonnage of ore has been produced from several small
deposits on the Warburton Range Native Mission Reserve in
the Eastern Division, about 440 road miles eastwards of the
Leonora railhead.

Mineralisation occurs in Nullagine volcanics which strike
west-north-west and dip at about 256 degrees southwards, There
are eight deposits over about 13 miles in an east-south-east
line. They appear to be a combination of primary veins, con-
centration by solution and precipitation, and copper bearing
amygdales in lava. It is considered (Timony, 1961) that a small
quantity of easily won ore can be recovered but that the prospect
of large scale mining development is remote.
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