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PREFATORY NOTE 
This Minerai Eesources Bulletin represents a cornpilation 

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 tha t  copper is widely distributed throughout 
the State  from the Kimberleys in the north to  Ravensthorpe 
near the south coast. 

The former Governvent Geologist, Mr. H. A. Ellis, initiated 
this compilation, reallsing tha t  copper could become as im- 
portant t o  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published and unpublished records, but has inspected the  major- 
i t y  of the iocalities mentioned to  gather first-hand informat 

The copper deposits have been divided according t o  
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 deta 
of the locality, history. geology, and production t o  the e 
of 1961. 

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

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

20th July, 1962. Government Geologis 
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CHAPTER I 
GENERAL INFORMATION 
GENERAL 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 coa,st. The ma,jority of these have 
been small producers yielding ore of satisfactory grade only in  
the  oxidieed zones from the surface down to  about 100 feet, and 
mining has ceased when these easily won reserves have been 
exhausted. A few centres have yielded relatively high tonnages. 
These include Whim Creek, Ravensthorpe, Enlaminna, and 
hrorthampton. 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 metnsediments. Examples are Whim Creek, Thad- 
una, Eulaminna, 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 was 
shipped to  Wales, it became the first locality to  provide ore 
for export. Product,ion 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 t,ons worth 
5A2,631,254 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 va,lued at 
EA1,022,764.73 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 . . . . . . . . . . . .  31 per cent. 
Mt. Margaret Goldfield . . . . . . . . . . . .  .... 13 per cent,. 
Peak Hill Goldfield . . . . . . . . . . . . . . . .  7 per cent. 
Pilbara Goldfield . . . . . . . . . . . .  5 per cent. 
Northampton Mineral Field . . . . . . . . . . . .  5 per cent. 
East Murchison Goldfield ... 2per cent. 

The Pilbara Goldfield (principally..the 'Copper Hills Copper 
Mine) and the Peak Hi11 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 mat te r  
was either converted to  blister copper-as at Ravensthorpe- 
or the concentrates were sent to  Europe or the Eastern Aue- 
tralian refineries for further treatment. The reduced demand 

.... 
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for copper after this war led to  a €all in  prices and a decline in 
production, and by 1927 all major production bad ceased. From 
this time until the end of 1960 only 71,860 long tons of ore were 
produced, the bulk of this having been raised since World 
War I T  

The impsoved local market and general rises in copper prices 
since 1953 have stimulated local mining. Further, the deman 
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 O F  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 bulletins 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 bee 
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, mineraloqy, and pro- 
duction s6atistics. 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 interester1 in prospecting 
work to  ,their own limits, and for them a generalised statement 
attempking 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 o r  
testing a deposit and these are  quoted, but usually limited 

evelopment and lack of testing beyond the workings preve 
such estimates being -made. 

IviiNERALS I N  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 oxidise 
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 so 
deposits are tetmhedrite, 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, epargite, Senorite, olivenite, pseudo-malachite, tyro- 
lite, pisanite, tagilite, mottramite, caledonite. and meta- 
zeunerite. 



Silver, lead, gold and zinc have been reported from many 
eposits. and nickel, cobalt, vanadium. bismuth, and tungsten 

a re  known in  others. 
The principal gangue mineral is usually quartz, with calcite, 

barite, dolomite, siderite, pyrrhotite, pyrite. and marcasite 
occurring frequently. At  Thaduna a good deal of carbonaceous 
material is found iq ' t he  ore. 

Minerals of M'estern 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. 

Simpson's (1948) 

DISTRIBUTION AND MODE O F  OCCURRENCE 
OF' THE DEPOSITS 

The deposit,s 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 hypotherrial-mesothermal range and evidently 
the parts exposed now were originally deeDly buried and fairly 
close to  the source. 

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

The Whim Creek deposit is so far uniaue in this State. This 
can be called a lode formation, and it appears t o  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 
i n  the la t ter  it is quartz porphyry. 

The deposits in the vicinity of Mt. McLnrty 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. NcLarty, 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 rnetasedimentarg 
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. 

11 



Near Mt. Angelo, 20 miles south-west of Hal1.s Creek in t h e  
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 o f  
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 t o  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 
tha t  200 feet is about the maximum depth of any appreciable 
secondary enrichment in the known copper producing a, Teas 
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 a t  Mt. McLarty is accompanied at the  
surface by irregular patches of manganese and brown iron, a,nd 
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 warts 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 whe,n the conditions within 
the ore channel are suitable, and distinct,ions a re  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 supplie 
by the Government Statistician. 

12 



Goldfield or 
Mineral Field ('opper 

('ontent 
Long Tons 

\\'e\t Pilhara 
Pli~llips River 

~ &it . Margaret 
W Peak Hill 

Pilbara 
Sorthampton 
East Mnrchison 
Nnrctuson 
A shburt OI1 

Wcbt Kirnberley 
Eni t  ('oolgardie 
Broad Arrow 

Unlgoo 

Long Tons 

. . . . . . .  

. . . . . . . .  

. . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . .  

. . . . . . . .  

. . . . . . .  

. . . . . . . .  

. . . . . . .  

. . . . . . . .  

12. 348.83 
4. 455 ' 30 

428 . 45 
141 .Ill 

1,834.82 
97.30 

144.04 
103.45 

13.17 
25.92 

7.01 

0.81 
0.82 

Yilgarii . . . . . . . . . . . .  
Gascogne . . . . . . . . . . .  
hnda.: 
Xorth ('oolgardir 
Outside Proclainiecl Goldfield 

Total . . . . . . . .  

-~~ 

.... 

.... 

.... 

. .  

. . .  

. . .  

. . .  

.... 

. . .  

. . .  

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

c'oppcr Ore and C'oncentrates Cnpreons Ore and Concentrates 

Long Tons 

83. 147 4 7  
112. 371 . 07 
47,880.44 

1. 295'27 
590.95 

24.035 ' 69 
649.73 

1,053.61 
382.66 

9 1  '70 
109 ' 52 
30 . 67 

16.00 
4.04 

6.12 
180.05 

271,864.79 
I_ .__ -. ^ 

Av . Assay 
per cent . 
(bpper 

13.42 
10.98 
9.35  

33.07 
24.01 

7.63 
14.97 
13.67 
27 .03  
14.36 
23.66 
13.83 

5.06 
20 ' 29 

13 .30  
16.77 3::: / /  

13,607.83 
1,014.07 

534'56 
27,268.56 
15. 810.25 

21.79 
4,668.44 
23.73 I20 

586 ' 4.7 
82.5 . 7 1 

3.10 
29.00 
95 . 98 
64.97 
10.04 
12.6!J 
7.43  

132.44 

30,833.86 11 66,746.51 
- 7  - f___. ;__- 

Av . Assay 
per cent . 

('OppW 
___ _ _  . 

6.43 
12.14 
ti ' 8 0  
8.33  

12.69 
8 96 

10 ' 33 
6.80 

11.27 
9.64  

1 7 . 0 7  
3 I50 
8.26 
3 . 2 8  
9.10 
8.36 
6 . 90 
9.69 

9.23  

( "1ppcr 
C'ontent 

Long Tons 
. 

939 . <5<5 
123.03 
36.86 

2,278.68 
2.006'98 

1 . a1 
491 . 40 
160 . 18 
32 . 28 
79 . ti3 
0 ' 32 
I . 0 1  
7 '03 
3 .33  
0.91 
1.06 
0.51 

12.84 

6. 178 * 33 
If v.. .... .... ?-II 

'I'otal 

Copper 
('ontent 

Long Tons 

12,140.35 
12. 471.86 
4.492 . 1 f i  
2,707.13 
2,148.89 
1,836.33 
.5 88 . 7 0  
304 1 22 
318 * 7 3  
90<5 1 34 

26 ' 44 
8.02 
7 . 9 3  
4 4 4  
1 . 7.3 
1 '06  
1 . 3 3  

43.04 

37. 012 1 18 



1944 
1945 
1946 
L947 
1948 

1956 
1957 .. 
1938 
I9.31 
1960 
1961 

' C O t d  

. .  

. . .  

... 

. . .  

.... 

. .  

. .  

. .  

. .  
___. 

-. 

-~ 

.... 

. .  

.... 

.... 

,. . 

. .  

... 

. .  

.... 

Ore and 
C'onccntrates 

Long ' 
j( 1 

2.57.00 

r -' 
I ,  I .Hi . 2 3  
7.i13 31 
4.638.69 
7,643.72 

11.8.58 80 
7.726.81 
7.383'82 

66.746'.51 
-___-_ 

7'attlc 3 

1,022,764.73 

1904 . . . . . . .  
I905 . . . . . .  

- 

_ .  
.... 

... 

. .  

. .  

. .  

. .  

. . .  

.... 

.... 

.... 

. . .  

... 

Ore and 
Concentrates 

Copper 
Content 

2,062 ' 81 
1,701 .82 -~ 

Value 

fd 
.>.>,270 
35.938 
43.673 
fi!,.!iOO 
8.ORO 

36.541 
23. 180 
16,2lili 
.50,337 

180.387 
S 1,434 
95.344 

? -  



Tear 
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. .  

. . .  

. . .  
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. .  
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. . .  

. . .  

.... 

. . .  
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. . .  

.... 

. .  

. .  

... 

. . .  

. .  
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~ _ _  

____ 
.... 
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.... 
... 

.... 

. . .  

. .  

.... 

.... 

.... 

.... 

.... 

.... 

. . .  

. .  

.,.. 

. . .  

.... 

. . .  

. .  

.... 

. . .  

.... 

.... 

.... 

.... 

. .  

.... 

. . .  

. . .  

. . .  

. . .  

.... 

. . .  

. . .  

. .  

. .  

. . .  

. .  30,833.8.5 

T'alue 
_ _ _ _ _  __ 

86,615 
81,295 
40,DBli 
74.376 
93.711 
Il ,*>27 
21.530 
37,945 
20,162 
16,133 
63.184 
36,011 
8,952 

100 
1,394 

346 
2 3  

357 
154 
738 
33  

367 
364 
103 

630 
183 
768 

1,188 
3,199 

1,001 
12,742 
e58,564 
54,424 

230,078 
190.007 
320,371 

r -  I 

2,631,234 

EXPLORATION 
Copper prospecting in this State has reached the sta, 

clear indications at the surface of a good copper deposit 
normally be expected. However the small-mining man 
individual prospector is restricted, primarily by finance, to  
areas reasonably close t o  old mining centres where 
routes and supply points are established. These things 
found in  the goldmining belts. where two men working together  
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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 t o  fall below grade. 

Despite the fact tha t  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 tha t  the majority of the 
eposits 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 
t rac t  of relatively unaltered Upper Proterozoic sediment and 
lava (Nullagine System) unconformably overlying more strongly 
metamorphosed Lower Proterozoic sediments (Mosquito Creek 
System (?)I, 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 la t ter  strip copper deposits have been worked at 
Victoria. Westons, Uaroo, 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 i n  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- 
$ion of structure and mineralisation by surface mapping alone 
difficult, if not impossible. A t  these places the application 
.of geophysical or geochemical techniques may pay off. One 
thing tha t  is certain is tha t  if yorthwhile (by wor1.d 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 
au thor  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 

Pandicoogina, for about two miles north-eastwards 

McLarty Hills, in  Nullagine dolomite. 

Whim Creek and Mons Cupri,,and southwards to  Croydon. 
Yannery and Whundo, and vicinity. 

granite batholith. 

around the perimeter of the intrusive granite. 

The West Pilbara Goldfield : 
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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 t o  Westons. 

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

Ilgarari and Kumarina and vicinity. 

Eulaminna, along contact of lava and metasediment 

Explanation of the prospects in these areas is given in the 

granite. 

Mt. Margaret Goldfield : 

north and south of the Anaconda. 

description of the deposits in the next section. 
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c TER I1 
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 t,he Mines Department. 

Information about the better known deposits has had to  be 
condensed, partfcularly 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 I- 
'L'I'PES OF DEPOSITS TS THE \VEST KIMRERLEV GOLUFlELD __ - ~ _ _  - - __ __ - - 

1)epiisit 

92 8iti 

I< enrark. 
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THE LITTLE TARRAJI RIVER COPPER DEPOSITS (INCLUDING GRANT'S 
FIND, WILSON'S FIND, 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 (1919), 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"O'S. 
Longitude 120"37'E. 

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 y a p  of Western Australia, Geol. 

Survey West. Australia 1957. 
Aerial photographs and photomosaics are also available from 
the Lands 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 nea.rest port and township, 
t o  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 a t  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 qreywackes, with some minor 
developments of arnphibolite 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 
River, which is not shown on the map although it is of consider- 
able size. 

The mineral belt, which i s  schist and slate intersected by 
quartz reefs and diorite dykes, extends in a north-westerly 
direction from Mondooma upon the Robinson River t o  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 t o  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 a;llowed the flow of the mineral solutions 
tha t  have altered and silicified the adjoinjng 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." 

" 

Assays and Mineralogy 
Simpson (1952) comments, "Seventeen bulk sainples of 

ore. collected by agents of a German syndicate in 1911 from 
leases then being worked, assayed from 2.20 t o  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 o€ a combined sample 
showed- 

Per cent. 
CllO . . . . . . . . . . .  .... 9.23 
Zn, Bi, S b  . . . . . . . . . . . . . . . .  Nil 
Pb, Xi, Mn . . . . . . . . . . . .  .. trace 
AS . . .  . . . . . . . . . . . .  .... 0.04 
Fe,O, .... . . . . . . . . . . . . . . . .  8.21 
Al,O, .... . .  . . . .  .. 5.86 
CaO . . . . . . . . . . . . . . .  .... Nil 
NgO .... . . .  ... ... . . .  0.83 
SiO, .... .... .... . . .  .... 68.83 
con . . . . . . . . . . . . . . . . . . .  2.56 s -”  0 08 
O,HLO, and loss 4 36 

100‘00 

Selected samples of carbonate ore from this district assayed 
as follows :- 

“A” and “B” were cellular mixtures of malachite and limon- 
The Wilson’s Reward ore was massive i te  with a little quartz. 

liver ore with patches of quartz and malachite. 

Remarks 
The following information is taken from a report written 

b y  Mr. D. Reid for Western Mining Corpqration at, the end of 
the field season in 1959, and summarises information on what 
the Corporation regarded at that  time as the most important 
copper occurrences in Temporary Reserve 1593H. 
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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, a t  the present time, any 
indications of extensive buried deposits. 

THE MONDOOMA COPPER PROSPECT, ROBINSON RIVER 
Introduction 

This 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 i n  
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 i t  is joined by the Pandaboora River. 
Geographical co-ordinates are as follows :- 

Latitude 16” 50’s.  
Longitude 124“ 25’ E. 

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 tha t  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 L472/98. 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 t o  

the northward, a little south of Trig. Station L2, the limestone 
being replaced by mica schist and diorite dykes. which here 
strike nearly east-west, and it is a t  the contact of these latter 
rocks tha t  a copper-stained ferruginous reef can be traced for 
a distance at the surface of about 300 yards. 

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 
those carrying copper mineralisation at the Little Tarraji 
River. 

From reference to  Table 7 ,  prepared by Mi-. Reid and quoted 
in the report on the Little Tarraji prospects. it can be seen tha t  
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 low grade, with erratic values. in the line of mineralisation. 
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Production 

prospect. 

Remarks 

does not constitute a commercial copper prospect. 

There are no official records of any production from this 

It appears, from surface indications, that, this occurrence 

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’ El. 

Reference may be made t o  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’ S. lat.), 75 miles due east of Derby upon the south side of 
the Barker River Gorge at a ,point  a little above tha t  river’s 
junction with the Lennard River, at Narlarla, or Marlarla by 
the native name ; and Mondooma Copper leases . . . . . . . . ,, 

“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 deve1opm:nts did not turn out t o  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 t o  the north, and which are continuous 
with those (though broken by granitic lntrusionsi which carry 
copper mineralisation in  the Little Tarraji River area. 

The following information is from Finucane and Jones 

“A. Narlarla Lead-Silver Deposits. 
(1939)- 
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Two outcrops of lead-zinc-silver ore. chiefly carbonates, 
occur in  the Napiev Range limestones within one mile sonth- 
east of the northern side of Barker Gorge. Though of small 
dimensions, the deposits are of especial interest as they con- 
s t i tute  the youngest known metalliferous ores in  Western Aus- 
tralia. In  their general mode of occurrence and mineral con- 
stituent8s they are similar t o  the lead ores of Missouri, except 
t ha t  they contain a little more silver. There is no evidence of 
post-Devonian igneous activity in  the area. and it is probable 
tha t  tb? ores were formed by deposition from waters o f  meteoric 
origin. 

Prider (1941) had suggested tha t  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 e t  al., 1958). 

Woodward (1906) wrote “ T h e  ore deposits at the Xarlarla 
blocks consist of two small parallel iron-stained blows o f  earbon- 
a t e  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 $0 the belief tha t  the lode ran in  a north and south 
direction. 

Woodward considered these shows only tro be silver-lead 
prospects. 
Production 

the leases in this vicinity. 
Assuys 

Woodward (1906) gives the following information on assays 
made in  the Geologicsl Survey Laboratory of specimens from 
Narlarla :- 

Table 8 

There are no oftcia1 recoi-ds of any copper production from 

- -  -_ - - - - - - - - 

Finucane 2~1.3 Jones 11939) give the following information 
concerning the grades OP the two ore-bodies. The No. 1 ore- 
body was estimated to  contain the following average 
Lead, 35.67 per cent., Copper. 0.5 
per ton, for an  amount of 1.130 to  
higher grade ore. The No. 2 O r  
tain the following average Grades 
1.51 per cent, and Silver, 4.59 oz. 
tons which was considered t o  be 
~ ~ ~ ~ ~ k s  

It is evident that this deposit contains only low-gr 
mineralisation, and on the present information, a 
recovered would be accessory t o  the silver and lead. 
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THE YAMPI SOUND 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' E. 

Reference may be made t o  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. 

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 associate6 with a l i t t le  green 
carbonate of copper, and quartz. The lode, so far as has been 
developed, is from 5 to  6 feet wide, and underlies t o  the east, 
and so far as, may be Judged from specimens forwarded to  the 
Department, it occurs in a faulted zone o f  metamorphic crystal- 
line rocks. The lode is a sericitised arirl carbonated quartz- 
porphyry. '' 

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

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

Survey West Australia, 1957. 

Table 9 
COPPER ORE XSD <*OXCE 

~ ~ i ~ e r a l o ~ ~  
Simpson (1952) comments as follows:---"Copper Ore, Water 

Point, Kimberley Division-The ore from this new find eon- 
tained masses of the rice copper sufphide, Chalcocite, associated 
with Malachite, Cuprite, Atacarnite (Copper oxychloridej 
and Brochantite (basic copper sulphate). The last named 
mineral has not previously been secorded from this State, thoiiqh 
known to  r)cc,ur in New South Wales." 
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Remarks 
The fact t ha t  this deposit has not been worked since 1920 

suggests t ha t  the grade and/or reserves have fallen below 
economic limits. 

FUTURE 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 t o  be the more 
favourable host rocks but the bulk of the production to  date 
has come from a n  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 possible exception, t o  granitic 
rocks and pre-granite metnsecliments and volcanics of Archaean 
age. The deposits in  the Mt. McLarty area a re  in calcareous 
rocks which probably belong t o  the Nullagine (Upper Protero- 
zoic) 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 
quartz-porph yry. 

Excepting 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 tbe 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. 

Remarks 
Locality i Tenement 

Copper Ililh R.!V.l,. 3141 
31 .( '. :31 I, 
A1.C. 351, 

Long Toris Long Ton 
464.71 13,265. I! \%My disseminated chalcopyrite 

miiiuralisation in porphyries with 
Iocd  coriceutrations of oxidiseii ore 
i n  shear zoiiea. Some silver eon- 
tei?t. Rome copper bearing quartz 
v01I lS .  

SteepI>- dipping qiiartz vein in 

StrLeply dipping qoartz vein in 

shc~:mxl porphyry. 

sheared porphyry. 

- _ _ - _ _ _ _ ~  

Copper 13111. 3l.c'. 471, Steeply ilippiiig qimrtz vein in 
slre:ir?.il porphyry and greenstone 
remnant. 

Stec.ply dipping quartz veins iri 
ilienrcd and fractured porphyry. 
Some impregnation of wall rock. 

P.A. 2474 67.12 
I 

Steeply dippiog quartz fissure vein 
in fractured basic laras. 

P.A.  7:3:31, 
J1.C. 1121' 

' JJ4.6J Steepk dipping quartz fissure veins 
in fractured hornblrrrtlic green- 
stone. 

Steeply dippiog concordant quartz 
veins in hmlilcd metaseciinients. 
Sonic TKIII repI;icernent. ('ootains 
lead, zinc, silver and gold. 

Steeply dipping quartz  veins in 
massive arid cartiorrated sehistoae 
amphibolii 1:s. l'riiicipally worked 
for gold. 

Yortli I'ole 281 99 
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l'ablc 11  

Year 

1907 
I!J08-1910 
1911 
1 9 1 "I 919 
1920 
1921-1 9.50 
19.51 
1952 
19.53 
1954 
1933 
19.56 
1957 
19.58-1 960 

Total 

Ore 

Long Tons 
7 . 7 7  

30 I 0 

Copper Content 

Long Ton., 
1 . 90 

5 1 7 3  

4.75 

1 . 3 2  
6.20 

10.80 

0.30 
4.07 

106 .84 

1-11 ' 91 

\'due 

E.4 
I!t0 

316 

360 
-- 
I 1  

1,0144 
2,424 

134 
I,O.58 

21,012 

- 
Average aeighted assay - 24.0%. 

* *?,lao containcd 0.93  finc om. of gold and 51 .20 fine om. of silver. 

j Awrago Assay 

Topper 
Ore 17nits Copper per cent. vidllc 

E h 
9,200 '09 

23,868.20 
42,971.7.5 
41,814.23 
37.891 . 95 
96,085 94 
71,762.60 

I 
Total 14.071.36 171,571.76 ~ 

TEE COPPER HILLS COPPER MINE, G.M.L. 314L 

~ n t r o ~ ~ ~ ~ t i o n  
Properties which have produced ore in this general locality 

include M.Cs. 10321, 11721, .M.L.9621, P.A.746L, and the principal 
mine,,.G.M.L. 3142; whlch 1s 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 (now 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. 
314L 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" Gold 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 t o  investigate mineral- 
isation at depth is given by Lord (1957). A4pproximate geo- 
graphical coordinates are :- 

Latitude, 21" 36 S .  
Longitude 120" 60' E. 

Reference may be made t o  the following maps :- 
1. Lands Departrnent Lithograph 98/300. 
2. Lands Department 10-Mile Topographic Series, Sheet 

3. Geological Sketch Map of Western Australia. Geol. 

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

14-De Grey. 

Survey West. Australia, 1957. 

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 unconforrnably overlies metamorphosed 
sediments and lavas of the Warrawooqa succession. In places 
these older rocks ca~n be Seen protrucling upward through the 
porphyry. The actual thickness of the porphyry is not known, 
but, it can n.ot be less than 500 feet. 

This belt of porphyry extends over 14 miles in a north-nortb- 
eastyrly direction, and at ta ins  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) 
at 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 d.eveloped in the direction N.50c-70 'VV. 
in the northern (Copper Hills) section, weilst in  the vicinity of 
M.C. 117L at the southern end, the trend is N.30"-50'W. 

Copper mineralisation is found in  ~ a i . r a w o o ~ a  lavas and 
schistose sedimenta.ry remnants as well as in the porphyry, 
which is the most favourable host rock. The mineralisation 
is controlled locally by the above-mentioned directions of shear- 
ing. 

Some quartz filled shears, oblique to  the general pa t te rn ,  
carry some copper mineralisation in pjaces, but these do not 
appear t o  be very significant. Mineralisation in the porphyry 
was evidently initially widely disseminated, but secondary 
enrichment in favourably located fracture zones has formed 
ore bodies. 
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On G.M.L. 314L 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 a t  the surface. 

The main workings, which have attained a maximum depth 
of about 140 feet, are  located a t  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 difficinlt 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 rnineralised 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, how:rer, more sulphide ore is being mined and treated 
a t  the "Comet,. -4 basic copper sulphate i s  produced and there 
are indications that this product will be acceptable t o  the fer- 
tilizer companies for mixing with carbonate ores obtained from 
other sources. 

Production 

Orc 

404 7 1  

Value 

'73,102'55 
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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, w i th  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 t race (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 tha t  the carbonate-ore 
reserves were rapidly being exhausted, but tha t  it was estimated 
that  there could be 10,000 tons of sulphide ore (from which basic 
copper sulphaie could be produced) still available from the  
present worklilgs. 
Remarks 

In view of the erratic distribution o f  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. COPPER WILLS AREA 
Introductzon 

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. 96L. The only production is f o r  t h e  year  
1956, when 2.8 tons of cupreous ore are recorded as  being pro- 
duced from PA. 746. 
Geological Information 

Copper mineralisation occurs in a quartz vein up to  2 fee6 
wide, occupying a shear in quartz porphyry. The vein strikes 
N.6O"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 quartz 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 

Period ~ So. 
of  of 

production I 1,ea.e 

195~ i P.A. ~ Q G  
I 

Remarks 

JInrtin, IT. 31. . . 2.80 I 13.17 

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

.C. 103L, COPPER HILLS AREA 

of limited extent and, consequently. of minor importance. 

Introdzt. ction 
This deposit is located 2.3  miles slightly west o f  north from 

the  Copper Hills Copper Mine, G.M.L. 314L. The host rock is 
e. This deposit may 
thwards across Emu 
pper Hills Mine. 
149.48 tons, assaying 
and 1956. 

isted for the Copper 

form of a copper-bearing quartz 
sericitised quartz porphyry rock. 
t and dips close to  vertical. Mine 
with some open cutting. 

bonates of copper, with sulphides 

Production 
Table 13 
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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 tha t  this deposit would not develop into an  important pro- 
ducer. 

M.C. 47L, COPPER 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. 

A t  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 a t  vertical depths of approxi- 
mately 100 and 150 feet (Lord, 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 t o  the  
&*ill intersections, has flattened as compared with the apparent 
dip observed at the surface. There may be a steep souther1 
plunge associated with the mineralisation. ’’ 

Production 
No production has been recorded against this Claim, but 

judging by the remaining dump material, it seems likely t h a t  
a few tons were removed. 
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Assays 
Lord (1957) gives the following information :- 

Table 13 

From 

Ft. 
171 
172 
177 
178 

156; 
158: 
1 (i2 
174 

Ft. 
172 
l i i  
178 
1 Y2 

1.58: 
I i i2  
174 
l i 5  

24 0 68 
$2 l’r,ice 

144 I 0 31 
12 1 0.5 

Rerncwlcs 
Traces of copper mineralisation and gossan have been ob- 

served at the surfGce, over about 20 chains on, and in  the vicinity 
of, M.C. 47L. Drilling showed tha t  weak pyrite-chalcopyrite 
mineralisation in  thin quartz veins in  a narrow sheared zone 
persists t o  at least 150 feet vertical depth. 

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

.6. 117L, 10 MILES SOUTH OF COPPER HILLS 
Introduction 

The general information given in the introduction to  the 
escription of G.M.L. 314L i s  also partly applicable to  this 
eposit. 

M.C. 117L is located on a Continuation of the same porphyry 
opper belt as the Copper Hills Mine. near the contact of the 
orphyry with the older Warrawoona rocks. Access is by a 
raded track for 10 miles south of Copper Hills, which track is 

a continuation of the road from the “Comet” to  Copper Hills. 

GcoIogi ca I hzforma tion 
ineralisation occurs in faulted and jointed quartz 
k, and has been shown to  extend on the surface 
in a zone up to  50 feet wide trending 325 degrees. 
pears t o  be confined mainly between two almost 

lel 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 

hyry seems to  make this unlikely. It is most 
shaped faulted block. 

cross-shearing and jointing between these two 
ries some of the leached copper material derived 
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mainly from the edges of the zone. The fracture pat tern 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, t o  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, t o  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 
t ha t  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 quartz 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 
i s  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 

Tible 16 
______ ___ -~ - ---_________ - _ _ _ ~  

s on this deposit are shallow to  date, and although 
mineralisation and structure is not strong, it can- 

n completely tested. 
MARBLE BAR DEPOSIT, P.A. 2474 

d early in the century as M.L. 185, and 
ns  of copper oi'e were produced i n  1911, 
posit was taken out in  1955, and in  tha t  
ous ore were produced and sold t o  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“ 13’ S. 
Longitude 119“ 46’ E. 

Reference may be made to  the following maps :- 
1. Lands Department Lithograph 109/300. 
2. Lands Department 10-Mile Topographic Series, Sheet. 

1&De Gres. 
3. Geological -Sketch Map of Western Australia, Geol. 

Aerial photographs and photo-mosaics are also available 
Survey West. Australia 1957. 

from the Lands Department. 
Geological Information 

The copper occurs in a quartz vein which crops out near t<he 
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 t o  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 Dlanes of schistosits in  the wall rocks also carry some copper 
stains. 
Production 

Period of 
I’rodiiet ion 

Total to the end of 1‘360 . .  

\*slue 

Simpson (1952, p. 155) states- 
“A valuable surface deposit of copper was reported i 
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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emarks 
Despite its initial good showing (as reported by early in- 

vestigators), the little development has shown tha t  this deposit 
is not  significant economically. 

Tm LIONEL DEPOSITS 
Introduction 

Copper was first produced from P.A. 7333; near Lionel in  
1954. The P.A. was la ter  converted to  M.C. 122L and, up t o  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  Lionel. The Mineral 
Claim straddles the track, which passes between two small open- 

The country is rugged and hilly and dissected by many small 

Approximate geographical co-ordinates are :- 

cuts. 

drainage channels. 

Latitude 21" 06' S. 
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 Grev. 
3. Geological "Sketch Map of Western Australia, Geol. 

Survey West. Australia 1957. 
Aerial photographs and photo-mosaics are available from 

&he Lands Department. 

Geoloqical Infornzataon 
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 dFposit but is well 
fractured and presents a blocky appearance in fresh outcrop. 
Four open-cuts, each running at approximately 120 degrees, 

rranged en echelon along the bearing of 75 degrees. appear 
they may be on separate quartz veins. The veins are  

ed by siliceous and limonitic box-work gossan. and stone 
the cuts carries green and blue carbonates of copper, with 

some ehrysocolla. Chalcopyrite was also Seen in some stone 
from the shafts near the eastern end of the claim. The veins 
also carry a considerable quantity of calcite. 

ctively are approximately 1,000 feet long, 
two a t  the eastern end. which are  about 
estern-most of these two is 60 feet long 
he eastern end. The vein exposed at the 

ends of the cut is up to  three feet wide, and dips to  the north 
a& 45 degrees. Two shafts have been sunk in the eastern-most 

kings to  a depth of approximately 40 feet on the underlay 
he north. The primary chalcopyrite was encountered here, 
Quartz outcrops, west and east of the workings. show, in 
es, some copper staining, but the open-cuts appear t o  cover 
major part of the oco "urrence. 
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Production 
Table 18 

1 
1 
1 
1 

Remarks 
In  view of the occurrence of chalcopyrite at the depth of 

approximately 40 feet, it is considered tha t  the carbonate ore 
is definitely limited, and the nature of the oxidised ore indicates 
tha t  the primary ore will be low grade. 

THE YANDICOOGINA DEPOSITS 
Introduction 

Copper has been known to occur in this locality since 1907, 
but the only recorded prodnetion 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 Farble 
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" 15' S. 
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 Lands 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 t o  
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 t o  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 a t  
60 degrees to  the south-south-east. Elsewhere, 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 Lhe mineralisation. 

It appears tha t  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 t o  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 gossanom material in  
quartz, over a distance of two miles, but t%e ‘%showings” are not 
strong on the surface, and the workings are very limited. 

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

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, 
anglesite with some cerussite, and la,stly 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. ner cent. 16.33 8.37 6.93 5.52 4.45 
Lead, pe r  cent. 0 39 5 55 1 66 2 79 3 85 
Copper, per cent. 14 61 6 40 17 20 5 33 6 6 
Silver, oz. per ton 23 17 12 07 20 93 4 69 2 34 
Gold, dwt. Der ton 0 70 0 70 0 54 0 70 0 70 

All the zinc-in these,Famples appeared t o  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 08. 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. 

THE NORTH SHAW DEPOSITS 
Introduction 

The North Shaw centre has b?en 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 
PAS. 

General references to  the geology of North Shaw may be 
found in Maitland 11908. p. 246) and Finucane (1938). 

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

Approximate geographical co-ordinates are :- 
Latitude 21 15" S. 
Longitude 119 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, 

Aerial photographs and photo-mosaics are also available 
Survey West. austral ia  1957. 

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 t o  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 auartz-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 "0 

('OI'PER ORE 

Remarks 

primary grade. 
spasmodic. 

THE NORTH POLE DEPOSIT, M.C. 229 

Introduction 
Cupreous ore was produced from this mineral claim during 

the years 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 a t  that  time. 

General and particular references to  copper occurrences a t  
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 

old Mine, and thence travelling north-westwards for about  

These are mesothermal quartz-gold-copper veins. of low 
Secondary copper enrichment is limited and 
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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 'chis route is about 40 miles. Ap- 
proximate geographical co-ordinates are :- 

Latitude 21 5' S. 
Longitude 119 20' E. 

Refesence may be made to  Vie 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 Informztio n 
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 la t ter  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. 
anticlinal nose plunging eastwards, the continuity of which, 
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 h 
about. 30 €eet, west of the shaft, showing some disseminat 
copper mineralisation in t8hin quartz veins. 

The shaft, a t  the time of the author's visit in  August, 19 
was filled with water t o  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 t o  be 
about 340 degrees. The quartz vein-about 5 feet thick-an 
the sedimentary wall rocks carry secondary copper mineralisa- 
$ion. 

Drives have been cut for about 30 feet northwards and 24 
southwards from the shaft, and these have been stoped u 
a height of about 18 feet. Rises extend up for about 20 feet 
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. 

This may be a 

44 



Production 
71dI)lC 11 

Remarks 
It seems that  this deposit has not been adequately tested. 

The occurrences of copper in the veins striking 320 degrees an 
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. 

THE MT. FRANCISCO 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 1957. 

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 22' S. 
Longitude 118" 34' E. 

Reference may be made to  the following maps :-- 
1. Lands Department Lithograph 110/300. 
2. Lands Department 10-Mile Topographic Series, Sheet  

1 G D e  Grey. 
3. Geological Sketch Map of Western Australia. Geol. 

Survey West. Australia 1957. 
Aerial photographs and photo-mosaics are available fro 

the Lands Deoartment. 

Geologacal Inforinatton 
No holdings were being worked in this Area a t  the time of 

the author's visit in 1961, and the prospecfing 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- 



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 i n  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. 
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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. 

TEE WO~DSTOCK STATION 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, 
abtained from the hills about 4 miles from Woodstock Station 
Homestead. 

G.M.L. 1141 is located 4.25 miles almost due east of Wood- 
s tock Homestead, which is 104 miles by road south of Port Hed- 
land, 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 

rrawoona Series. Approximate geographical co-ordinates 
__ 

Latitude 21” 35’ S .  
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 

rom the Lands Department. 
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Geological Information 
The copper occurs in quartz intrusive into a remnant basic 

lens in the granite-gneiss. which a t  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 mineralisatio 
has taken place along a joint system striking north-north-west 
and has extended the mineralisation in  some places into the  
country rock. 

Production 

Ez P m a r Ic s 
This occurrence appears to  be of little significance as a 

potential copper producer. 

THE PILGANGOORA DEPOSIT, M.C. 439 
Introduction 

A small quantity of cupreous ore was raised from this locality 
in 1956. The deposit consists of a copper-bearing quartz vei 
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 10' s. 
Longitude 118" 15c 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, Geo 

Survey West. Australia 1957. 
Aerial photographs and photo-mosaics are also available 

from the Lands Deparcment. 

Geologicai' Information 
The copper occurs, along with some gold, in quartz 

which occupy fractures and shears in a belt of metamor 
volcanic rocks which are about 4 miles in width, lying b 

. 
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t h e  two major granitic masses of Tabba Tabba and Lalla Rookh. 
This belt of rocks wedges out into ortho-gneiss and granite 
about  8 miles t o  the  north. 

The quartz veins vary in length and width, and carry a 
variable amount of copper mineralisation in outcrop, generally 
low grade, consisting mainly of carbonate stainings with mala- 
chi te  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- 
.&ion is generally weak. 

Production 
T<il)l<~ 24 

- - 

l’cmid 
J’rodui of t i r io (‘lj;;;;;l \ ‘llnc 

___ 
I t i  

1 i 5‘) i0 ? I  ‘17 i J  

Remarks 
Copper mineralisation on M.C. 439, as seen in the outcrop 

and in the shallow woSkings, is weak.and disseminated. This 
deposit seems to  be of little economic significance at the present 
time. 

HE BOODARRIE STATION DEPOSIT, P.A. 2508 
Introduction 

In 1956. 1.2 tons of cupreous ore were raised from P.A. 2508 
on Boodarrie Station in the Poft Hedland area. The area i s  
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 1- 

La tit ude 20- 38’ S. 
Longitude 118 42’ E. 

Reference may be made to  the following maps :- 
1. Lands 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 

$he Lands Department. 
eological 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 quartz 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 
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Remarks 
Copper miceralisation is weak and disseminated and the 

exposures offer little prospect of this holding becoming a sig- 
nificant producer of copper ore. 

OTHER LOCALITIES I N  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 small parcel of copper was sent from Dohertv amd 
Spinney's lease a t  McPhee's Creek to  Mount Kembla for 
treatment, and I understand tha t  after paying 229 for 
cartage, shipping charges. etc., the net proceeds amounted 
to  248. 

The Government Statistician's records show that, in  the year 
1911, 5 tons of copper ore yith a copper content of 2-22 tons were 
sold from the "Tambina, M.L. 14L. 
Middle Creek, P.A. 687L (Nullagine Dastrict) 

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. 

Braeside 
Finucene (1938) has described some cupriferous quartz veins 

occurring in basic lavas at Braeside about 80 miles east of Marble 

In 1951, 7.50 tons of copper ore, with a copper content of 

This deposit has not been worked since then. 
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Bar (Lat. 21’ 10’ S., Long. 121- 0‘ E.). 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. 
of silver per ton respectively. Neither contained any 
lead. 

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 a t  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 
11.63 per cent. copper, 0.07 ozs. of silver per ton, and no 
lead. 

TEE 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 Blqwhole 
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’ 23‘ S. 
Longitude 120” 50‘ E. 

Reference may be made to  the following maps :- 
1. Lands Department 10-Mile Topographic Series, Sheet 

1 G D e  Grey. 
2. West. Australia Geol. Survey 4-Mile Geological Series. 

Balfour Downs Sheet (in press). 

Geological Information 
The deposits occnr 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 i n  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, :he 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 t o  tha t  
described above, but so far as the few shallow excavations show, 
are even less extensive. 

Production 
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Remarks 
Other copper deposits are known t o  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 t o  have much 
potential. 

FUTURE ZXPZGRATION 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 various 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, actinollte 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, 
Xullagine rocks. The source of this copper may have been ad- 
jacent Nullagine basic lavas. 

Apart from the worked deposits there are iiumerous other 
localities in the Pilbara Field a t  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, t o  discard ore averaging less than about 15 
per cent. copper. 

Consequently, the majority of deposits have been gouged 
a t  the surface for rich carbonate ores, and were abandoned when 
these were depleted, or a t  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 t o  
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 a t  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 i n  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 5714,000. Mineralisation here occurs in  flatly dipping 
fractured and sheared felsite ancl 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  t o  the age of the host rocks but it seems fairly certain tha t  
they are pre-Nullagine and probably should be included in tshe 
upper part of the Mosquito Creek System. 

52 



At Mons Cup15 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 disseniinated 
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 la t ter  places there 
are a number of thin parallel veins in a zone LIP to  200 feet wide. 
The grade of metamorphism of these sediments, principally 
argillaceous types, is generally a little higher than at Whim 
Creek. 

In the extreme south-eastern part of the Field, 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 has 
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. 
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T H E  WHIM CREEK AND MONS CUPRI 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 tha t  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 584,987. 

The property was not worked during 1901 to  1906 but in tha t  
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 Ltd. 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 t o  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, t o  
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 t o  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 221.000 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 considerable amount of development and shipped up to  
1917, 282 tons of ore, producing 33 75 tons of copper valued a t  
$2,979. The property was later leased by the Pilbara Copper 
Fields Ltd., and then, as  stated above, was subsequently taken 
over by Depuch Ltd. 

The lode a t  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 Ltd. 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 a t  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 
11913) ; 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 Ltd., and Cumming Smith 
and Mt. Lye11 of Perth. 

The Whim Creek Deposits are located in the West Pilbara 
Goldfield, 53 miles by road easterly from Roebourne on the Great 
hrorthern 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  Roebqurne during the dry season and a n  air strip 
a t  Whim Creek which is unused at the present time (1961). 
Approximate geographical co-ordinates are :- 

Latitude 20 50’ S .  
Longitude 117 48’ E. 

Reference may be made to  the following maps:  
1. Lands Department 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 t o  be a continuation of the belt of rocks which 
hold the Croydon copper deposits and which have been s ta ted 
to  be probably older Precambrian sediments belonging t o  the 
Mosquito Creek System. In the Whim Greek area, however, 
the rocks do not appear t o  have been so highly disturbed and, 
i n  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 MosquJto Creek 
Series and are more likely to  belong to  the Nullagine o r  an 
intermediate series.” Finucane and Sullivan (1932) s t a t e  :- 
“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 ou-tcrop 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 tha t  
they dip north-north-east a t  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 at 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 rnala- 
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, t o  date, proved to  be $he most important. This shoot 
has been mined over a strike length of approximately 500 feet, 
and for a down-dip distance of about 650 feet. 

The western shoot as mined at the various levels ranges 
in length from 200 to  300 feet. It has been mined lor 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 i s  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 cuts 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 Mans 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 
600 feet in  length and goes through the hill from north t o  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 a t  Whim Creek which 
is given below has been taken from various sources, the acknow- 
ledginelits for which are given at the head of each section. 

All of these bore holes are located with reference t o  t e e  
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. 

odiioed l ~ . ~ e l  at ioliar 
feet-SOi fvet. Sill- 

Tltere ~ s a s  110 mine record kept of what the above samples represenled, hut it is clear that 
tllere r ~ a s  a large body of heaq '  pyritic ore carrying a little copper, axid that one esrnple ca r r id  
copper of payable grade. 
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dip 

181-186 
188-188 
188-190 
190-194 
194-198 
198-202 
20%-206 
206-212 

Silver 
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I I  Sha f t .  Rcrlriced lsvcl 96.02 feet, 
dip fcct (94 feet to 216 feet). General 
aver .54:~<, insoluble. Ninety-four f e e t  
t o  I 

Ucptli 

98-100 
100-10i! 
10'2-104 
101-100 
106- 108 
108-1 I 0  
110- 111 
114-1 1s 
1 .&-.I "j 

1%- 128 
128- I :10 
130 -1 32 
132-131 

DETAILS 06 so 

Copper 

i 33OR35 

1)epth Copper 



educed I 
was r t a  

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 the following information is taken from Departmental 
records. 

1,'oatagc 

1 3 i  -138 
1:38 -Id9 
119 -11'' 

Au. Be. q. 

0 '  ," 

32.81 
so. 12, R.L. 63'*. 
258' bcariiig 44' from ?dn 

Azimuth. S i i " W .  
Ijepressed 52". 

Shaft. 

158 -160 
166 -170.5 
172..5-174 
176.5-181.5 
183 -184 
185 -189 
192,8--19:3.8 

0 . 4 i  
0 ' 08 
0.0:I 
0.43 
3 ' 90 
0 . 4 9  
0.64 

0.22 
0.01 
0.01 

_- 

'i 
I 
I I?" 

so. 13, It.1,. 81'. 
:3OR' bearing 54" from Bhin 

haimrrth S25"E. 
11iqrcs.iorl 60" 

Shaft. 
5.04 

188.5-190.5 
190~.5-193 
240 -242 

12.48 I 
10.80 

~ 

4.8'3 
so. 11, i$.r,. ~ o w .  
252' bearing 356" from Main 

,\zirnotli Sl0"W. 
1)enresscd i0" .  

Shaft. 

114 -I16 
1 l i  -149 
157.5-160.6 
1 6 i  -Xi1 
181 -186 
192 -19.5 
234 -236 
251.5-251.5 

150 -158 
168.5-1 70 
175.5-177.5 
li7.5--180.0 
237.5-239 

9.3 - 96 
160.5-16:3.5 
166.6-168.9 
l i l  -176 
I76 -180.5 

____-- 

_-_____ 

2.0 
2.0 
3 .0 
4.0 
5.0 
3 ' 0 
2.0 
3.0 

8.0 
1 . 5  
2.0  
2 . 5 
1 .5  

3 ' 0 
3.0 
2 . 2  
5.0 
4 ' 6 

2 . i 0  
0 . 2 5  
0 . 4 1  
0.12 
1 . 1 4  

0.13 
0.11 
0 ' 06 
0.10 
0.14 

-- 

s o .  16. R.L. 108'. 
~ 1 7 '  bexirig 31l5" from 31nin 

Azimuth 810"E. 
Depressed 60". 

Shaft. 

So. 17. R.L. 116'. 
53;' bearing 30i"  from Main 

Azimuth SIO"\V. 
Depressed 60". 

s o .  18 R.1,. 83'. 
266' bkaring from l\lairr 

Azimuth S46'\-Y. 
Depressed 60'. 

s11:lft. 

_ I I _ _ _ _ _ _ ~ ~  

Shaft. 

1.5 
2 .0  
4.0 
1 . 5  
1.5 
5.0 
:i ' 0 
4 . 0  
1 . 5  

100 fee 
~ 

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 t o  165 feet. Per cent, 

SiOJ . . . . . . . . . . . . . . . . . . . . . . . .  3'7.41 
A1,0, . . . . . . . . . . . . . . . . . . . . . . . .  5-37 
FeO* . . . . . . . . . . . . . . . . . . . . . . . .  14.19 
MnO . . . . . . . . . . . . . . . . . . . . . . . .  0.27 
MgO . . . . . . . . . . . . . . . . . . . . . . . .  3.10 
CaO ..__ _ _ _ _  _ _ _ _  ..__ _._. __._ 0.06 
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Per  cent. 
Na,O 
KEO 
HaO- 
HEO-t 
Ti0 
co, 
P,O, 
so3 
S 
As 
Fe 
Pb 
c u  
Z n  
Ni  
c o  
c 
Ag 
Au 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 
.... 
.... 
.... 
.... 
.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

Total .... 

.... 

.... 

.... 
.... 
.... 
.... 
.... 
.... 
.... 
.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 
.... 
.... 
.... 
.... 
.... 
.... 
.... 
.... 
.... 
.... 
.... 
.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 
.... 
.... 
.... 
.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

0.07 
0.20 
0.03 
2.08 
0.27 
6.32 
0.18 
0.05 

13.02 
0.03 

10.08 
0.76 
2.97 
2.44 
Nil 

0.26 
0.52 

trace 
Ni 1 

99.68 

* FeO calculated from excess Fe after com- 
bination of Fe, Pb, Cu, Zn, Co with S 
and ,4s. 

From December, 1952. to  February, 1953, a diamond drilling 
programme involving eight holes was carried out by North 

roken Hill Ltd. The report stated tha t  considerable difficulty 
as  experienced during the drilling because of the oxidised 

nat,nre 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 
52, and made available to  the Mines Department by North 

Broken W i l l  Ltd. 

Drillhole No. 1 (361' 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, a t  this point, consisted 
of primary sulphides, predominantly pyrite, with minor amounts 
of chalcopyrite. Completed at 143 feet. 

Sample Depth 119 ft.-123 f t . ,  0.19 per cent. Cu. 
123 ft.-129 ft . ,  Nil Cu. 

134 ft.--136 ft., Nil Cu. 
136 ft.-137 ft . ,  0.03 per cent. Gu. 
137 ft.--139 ft., 0.05 per cenL Cu. 

Bulk assay of the six samples for combined gold and silver 

129 ft.-134 ft.. Nil CU. 

resulted in 0.15 oz. per ton. 
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Drillhole No. 2 (293' bearing 107" from Main Shaft) was sited 
150 feet X.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 a t  128 feet. 

feet 
Si l  

0.75 
0.75 
0.25 
0.67 
0 ' 5 
0.67 

1 . 5  
1 . 25  

Ail 

Drillhole No. 3 (453' bearing 110" from Main Shaft) was drilled 
150 feet S.60" E. of No. 2 and intersected carbonabe 0i-e from 
50 feet down to 70 feet, the hole Ireing completed a t  86 feet. 
The average grade for the 20 feet being 8.5 per cent. copper. 

feet 
50 
50.17 
53 
34 
56 
68 



Drillhole No. 5 (565' 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 t o  89 feet. Total depth was 131 feet. 

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

feet 
71 
71.67 
73.75 
74 75 
80 
8 i  33 

feet 
i l . 6 7  

(4 .75 
80 
85. 33 
89 

!3 ' 7.5 

feet 
1.17 
2.5 
1.0 
7 . 0  
1 . 5  
1 . 5  

3O3 
1 7  
7 %  
2 8  
1 1  
1 8  

1 
i- A l l  

~ 

J -___ ____ _ _ _ ~ ~  1- ____- 

71 YO ~ $> feet a t  per cent. 
89 18 feet a t  2 . 1  per cent. 71 , 

Average grade. ~ 

.ig. All. 

Drillhole No. 6 (635' bearing 103" from Main Shaft) was drille 
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. 

Drillhole No. 7 (310' bearing 124" from Main Shaft) was drilled 
350 feet 5.30' 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. 

('ore 
Rerover) 

f e r t  feet 
3 1 33 
33 36 
7 6 31 

31 &I3 

____ - -- ~ 

Sludge Sample 
0 7 per cent ropper 

d U  

Average grade 
J1 :?,I3 10 feet at 0 5 prr cent 

Drillhole No. 8 (525' bearing 278 from Main Shaft) was locate 
to establish the continuity of the ore-body between the centra 
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 
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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 

as abandoned at 201 -Feet because of caving behind the barrel. 

$ample Depth 

From TI) 

- 
I f il 4:. 4 tl 

- - _  - __ _ _  -- 

Some azurir;e and malachite at 188 feet. Hole abandoned 

Representatives of the Rasa Trading Go. Ltd. of Japan, who 
at present investigating the Whim Creek Mine for its possi- 

ties as an  open-cut project. have cornmeneed a drilling pro- 
eramrne. the results of which are not get  available (October. 

t 201 feet due t o  bad caving conditions. 

Prt:vioun to 
1899 
1899 
1901 
i 907 
1908 
1909 
11410 
3911 
1912 
1913 
I914 
1916 
1916 
1917 
191 8 
I919 
1919 
1920 
1921 
1921 
19.:: 
1924 

TO 

Loc. 7 1  
JAW. 71 
J d x .  71 
LOG. 71 
LUC. i1 
Loc. 71 
LOC. 71 
T,oc. 71 
1,oc. 71 
Loc. 71 
Tmc. 71 
I,OC. 71 
Lo?. il 
L O C ,  71 
Loc. 71 
Lor. 7 1  
L O C .  7 1  
Loc. 71 
Loc. 71 
Lac. il 
I'OC. 71 
Lot. 71 

Whim Well Copper >line$ 
Whim Well Copper Mines 

Ore 
Treated 

6,638.00 
1,405 10) . A - "  
I,"il* ' V" 
2,324'00 

('opper 
Content 

Loo:. Tons 

955.70 
843'00 
210.80 
507.58 
292.81 

1.01 6.80 
1.059.81 
1.179.14 
I, 451.32 
1,092'90 

G R 3  ' 90 
47 144 
fiz ' 01 
69.00 

273.28 
107'30 
59 ' 00 

180. 53 
251.76 

30 ' 50 
50.00 
16 . 60 

T'due 

$A 

4 Y , i 8 R  
20,196 
15,OOfi 
45,7OO 
16,926 
61,226 
63.60b 
67,803 

102,148 
il,.560 
40;275 

2,Yi:I 
0,344 
7,268 

27,326 
8,245 
5.900 

15,783 
17,820 

%,4Yl 
3,500 
1.012 

131 
100 

!).499 
2,557 
2.979 
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5 - 6  

Mineralogy 
Details of the mineralogy and assays of the Whim Greek 

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 partxj of the lode chalcocite is fou 
in  considerable quantities, associated with certain amou 
of copper silicate and occasional black and red oxides.. 
Ghalcocite, occurring both in veins and comparatively 
large masses, is usually surrounded by the green carbonate- 
It is also characteristic of the irregular cracks, ra ther  
than the planes of sedimentation in which the bulk of t he  
malachite has been formed. Some specimens of malachite 
are pseudomorplis after azurite, others being finely aci- 
cular crystals developed in a vugh of ironstone. 

Reserves 
The Geological Survey has made no recent estimates o f  

quantity and grade a t  the Whim Creek and Mons Cupvi Mines- 
The latest estimate made by a private organisation is 350,OO 
tons in sight w i t h  a possible further 1,OC0.O@O tons  averaging 
3 4 per cent. Gu. 

Remarks 

ore 
lies 
ploi 
inst 
can 
for s ~ i ~ p ~ n g  purposes. 

THE EGINA DEPOSITS 
I n ~ r ~ ~ u ~ t i o n  

copper mining op~rat ions 
mine was worked intermit 
s Ltd. until 1900. Further 

in 1907. 

for fertilizer purposes, a small tonnage was gathered by scaveng- 
ing at the surface. 

During 1955, consequent upon the increased demand for or 



The deposit occurs in pre-Nullagine metasediments which 
i n  the mine Vicinity strike generally north-east and dip north- 
west at 75 degrees or more. Copper occurs mainly as malachite 
i n  a quartz 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 
%here. 

Information on the Egina Deposit and the surrounding 
country may be found in  the following :-Simpson (1906), Mait- 
land (1909), Woodward (1911), Maitland (1919), Sullivan (1939). 

The centre is located approximately 74 miles east-south-east 
Qf Roebourne, and about 34 miles from Whim Creek on the road 
$0 the  Hong Kong mining centre. The distance t o  Pt. Sampson, 
t he  present nearest working Port, is 94 miles by graded road 
via Whim Creek. Geographical co-ordinates are  as follows :- 

Latitude 21" 0' S. 
Longitude 118" 15' E. 

Reference may be made to  the following maps :- 
1. Lands Department Lithograph 110/300. 
2. Lands Department 10-Mile Topographic Series, Sheet 

13-Onslow. 
3. Geological Sketch Map of Western Australia, Geol. 

Survey West. Australia 1957. 
Aerial photographs and photo-mosaics are also available 

from the Lands Department. 

gological 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 
Greek System of pre-Nullagine rocks. The degree of meta- 
morphism is variable, in some places garnetiferous schists can 
be observed. Concordant and discordant quartoz 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 t o  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. 
a lower level has been driven a t  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 a t  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-e ast, 
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Production 
Table 30 

COPPER ORE ANlf CONC'ENTRATES 

6,571 

72 

Long Tony Long Toni 1 " I 
Previous to  

189s 1 M L  s I Egma Copper hfine 1 260 0 65 0 1 25O00 
1899 , ILL 3 Egina Copper Xine 208 0 24 93 I 12 00 
1900 &I L 3 Egina Copper Mine 62 0 12 90 20 80 
1907 I - 21L 91 I Egina Copper Mine 1 20 1 10 00 

Total to the end of 1960 1 5&2 0 I 104 03 19 19 6,643 

Aveiage weighted assag = 19 2% 

CUPREOUB ORE AND CONCENTRATES 

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 
cent., 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 
in 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 zone, but values in the lower levels 
iscouraged further development. 

THE CROYDON DEPOSITS 
~ n ~ ~ o d u ~ ~ ~ o n  

at Croydon in 1898, and the bulk 
centre was recorded during the 

ydon Copper Mine, and the Evelyn 
was recorded €rom 1909 to  1952. 

11 tonnage has been produced for 
the fertilizer market. 

The deposits occur in older Precambrian (Mosquito Creek) 
etasediments in the water shed of the Sherlock River, about 

18 miles almost due south of the Whim Creek Copper,Mining 
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, €or gold. copper, lead, silver, zinc 
and antimony mineralisation. Approximate geographical co- 
ordinates of Croydon are :- 

Latitude 21" 10" S. 
Longitude 117" 50' E. 

Reference may be made to  the following maps :- 
1. Lands Department Lithograph No. 110/300. 
2. Lands 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 Inforrizatiolz 
Reference t o  the geology and ore deposits a t  Groydon may 

be found in  the following : Simpson and Gibson (1907) ; Mont- 
gomery (1907) ; ~ o o d w a r d  (1909, 1911), and Simpson (195%). 

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 i n  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 Mzne, M.L. 31 (previously the Croydon 
)--The workings here consist of a number of isolated 
ow 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 su 
it consists of an oxide of iron, with clayey material, and 
bunches and veins of oxides, carbonates, silicates, and sul 
of copper in  laminated metasedirnent. 

rincipally near the s 
was sunk on a shoot of 

wide a t  the surface, whilst at a cle 
45 feet it was recorded as being 45 feet long and 8 feet w 

said to  in length and 6 feet in thickness. 
ow the feet a large quanti 
rkings, about the same de 

plunging in a north-easterly direction. A t  the 65, feet level. 

of secondary sulphides increased until. at 
of 85 feet, the ore consisted primarily of cli 
and sphalerite, the amount of zinc in fact becoming so great 
tha t  further work was said to  be un~rofitable and the mine was 
abandoned in 1909. 

oodward (1911, p. 91) states ' large quantity of 
s bottom level reduced the val the ore so considera 

tha t  it did not pay working expenses. It i s  a pity, however, 
tha t  the work was discontinued at the point at which the second- 
ary concentration of zinc had apparently taken place, €or it is 



quite possible tha t  this zone would have been passed through 
i n  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- 

ised ore was raised in  1907. In 952, 43.89 tons of ore were re- 
covered from the same ground ( .A. 234) and sold for fertilizer 
manufacture. No production ha been recorded from the Kopje 

e. The host rocks here are similar t o  those further sou!h. 
the quartz vein which dips vertically, can be traced dis- 
inuously by gossan and. quaTtz exposures for about 6 chains. 

Surface copper mineralisation is weak. 

Production 
'mble 3 1  

COPPER ORE2 AND ~ ~ ~ ) ~ ( " ~ ~ ' ~ R ~ r E S  

Croydon Cop7rr JLine 
Croydon Coppcr Mine 
Evelyn Copper Xinc 
Evelyn Copper Zliinc 
Evelyn Copper Xiw 
Australasia, Ltd. 
Australasia, Ltd. 
Quamby 

-- 
Total to the md of 1960 

('oppor 
Ore 

Long Ton7 
15-00 
25.00 

234.00 
:119.00 

24 ' 00 
42.00 
:10.00 
15.00 

604 ' 00 

rp.-ay == 1 

5 ' 00 " 0  . * :4  

Total t o  the eiid of 1300 'N J-2 

Assays and Mineralogy 
According to  Simpson (1952) the minerals present in the 

re from M.L. 31 were chrysocolla, malachite, cuprite, tile ore, 
ehalcocite, 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. 
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These results were Cietermined 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. .... 
Silica, S iO,  . . . . . . . . . . . .  
Alumina, A1,0, .... .... 

Magnesia, MgO . . . . . . . .  

Lime, CaO . . . . . . . . . . . .  
Iron, Fe . . . . . . . . . . . .  

Zinc, Z n  . . . . . . . . . . . .  
Copper, Cu .... 

Sulphur, S . . . . . . . . . . . .  
. . . . . . . .  

Oxygen, Carbonic acid, etc. 

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

3.86 
19.45 
3.08 
1.89 
7.04 

20.51 
1.73 

15.18 
0.36 

26.90 

100.00 

Remarks 
This line of mineralisation, lying concordantly in steeply 

dipping metasedimentary rocks, has been shown to  contain at  
lea& 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 tha t  this deposit 
has been inadequately tested when one takes into consideration 
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 o f  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 t o  
the end of 1918. However, it seems very likely tha t  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 System. 
The general strike is 65 degrees and the dips are steep to  the 
south-east. Dolerite. nabbros and granitic rocks intrude the  
Warrawoona rock in places. Approximate geographical 
ordinates for Glenroebourne :- 

Latitude 2 0  45' S. 
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 lines 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.L. 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 a t  the Carlow Castle consists of basic schist filled 
and impregnated with cuprite, malachite, iron oxides, and 
quartz, and a t  the lower levels, chalcocite and chalcopyrite. 
Occurrences 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 
t o  the so-called Underlay, Ladder, and Whip Shafts (Finucane 
and others, 1939, p. 5). Some good ore has been broken from 
short 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-caqed No..7 “Lode,” lies a little t o  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 .L. 135). This vein strikes 
northerly and dips easterly at abo 
from a number of shafts and open cuts along 
outcrop over a distance of about 8 chains. The 
about 4 feet in width and contained iron 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 tha t  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 suiphide zone, nickel and cobalt 

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

The Fortune Group-Included in this Group are t 
which were held at Glenderry (M.L. 491, Fortune (M.L 
Fortune (M.Ls. 145, 146 and 174), Good Hope (M.L. 175 
No. 1 and No. 2 (M.Ls. 181, 182) ; each of these Leases a t  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 quartz 
veins form the ore bodies of this Group, filling shears in the 
coarse-grained lavas. 

Workings on the Eastern “Lode,” 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. 

Tne Wes5ern “‘Lode” has been traced over a length of 5 
feet, and averages about 8 feet in width. The deepest shaft 
this vein reached water level (70 feet), and the workings conta 
one section which has been open stoDed. 

results were obtained from some picked ore. 

up in the Weerianna locality by the Roebou 
Mines of W.A., N.L., a Melbourne Compan 
the Carlow Cas t  ourne. Thes 
Blanche Copper 
118), and Ena E 

occur. 

0th veins were evidenlly of low gracie, a?though high assay 

The bulk of on came from the Lilly Blan 
ine during 1907 when some thirty men were employed, b 

gold and copper ore being produced. A small production was 
also recorded from the same ground during 1915-1916. The mine 
locality is a t  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 t he  Roebourne-Onslow Road which passes 
through the abandoned Sta te  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 a t  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 a t  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 E., 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 a t  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 tha t  the shaft was inaccessible at the time 
of his visit but he was informed tha t  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 quartz, 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 Rensington (M.L. 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 ou% to about 
42 inches. The walls of the vein are smooth and well defined. 
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At the surface, copper mineralisation consisted of oxides a n  
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 rockis  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 

('OPPER ORE AND COKCEPI'TRATES 
Carlow Castle Croup 

I 
Ore Copper 

Hegirtered Aanie Treated Content 
Period of s o  of I 

Produrtion Le&e 
- ~- ___ ~ -~ 

~o end of I I Long Tons i Long ~ o i i .  ~4 
1899 1IL 14 Carlou Laitle Lopper Mine 133 00 30 27 1,991 
1900 M L 42 I Federation Copper Mine 26 00 6 24 468 

1907 MI, 65 RoebourneCopperandGolrl 81 00 , 19 8s I 1,416 

1909-1913 G M L  150 119 84 3 i  91 1 * i , J d O  
1910-1911 M L 135 Wait-a-While .M 05 9 87 601 

662 59 28 9 50 
,ah 

1912-1913 

780 14.3 1 Roebourne Copper Mines } " j 8o 
67, 18.3 Roebourne Copper Mine- 167 45 24 75 12.255 

88 Carlou Castle Copper Mine 104 58 10 24 $1,648 05 

1907 Ji L 65 , Carlow Cabtle 6 00 ' 1 00 inn  
' Mines (W 4 1 Ltd 

.7 - 1 

M L 14.3 ' :arEw Ca-tle f i  Carlow Caitie 
1914 M L  167 Quod Est 22 43 i 49 

Total to elld O f  1860 1 1,024.63 i 160.95 , 1 2 , . m . n ~  
I I __ .~ ~ .. . -.... 

Average weighted assay = 15.89$. 

* Also 451.71 fine ounces of gold and 233.06 fine ounces of silver from 113.86 ton8 of gold ore 
from 1909-1912, and also 111.09 fine ounces of gold from unreeordert quantity of copper 
ore during 1912-1913. 

Also 21.12 fine ounces of gold from copper ore. 
$ A180 contained 56.96 fine ounces of gohl, and 19.82 fine ouuors of silver raltirrl at E889-O@ 

and W.06 rerpertivelq-. 

i 

1956 88 , Carlow Castle Copper Mine 
1957 88 Carlow Castle Copper Yine 8 i  96 no 

l'otal to thr end of 1960 25 53 8 1 "2 92 
~ _ _ _ _ _ - _ - _ _ -  _____--___ 
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Period 
o f  

Production 

1901 
1908-1910 
1912-1913 

1916-1917 

1918-1919 

Table 33 
COPPER ORE AND C'ONCENTRA'J'ES 

Irortune Group 

I 
Long Ton, 1 1,rrirg Tons %, 

L 49 Glenderr, 22 00 4 60 20 45 
I, 64 ~ Fortune 51 07 11 68 22 87 
5 145, I Good Bortnne 219 15 20 41 
146 

175 
If Lb 174. Good Fortune 63 40 

M T ,  174 Good Fortune , 56 77 1 8 58 
-~ ~- I-- 

Total to the end of 1960 412.39 I 79 09 I 
Average aeighted asw) = 19 loo 

Table 34 
('OPPER ORE AND CONCENTRATE8 

U'eeriunnu G r w p  

Value 

EA 
287 
690 

2,wu 

1,011 

904 

I 1,onrr Toiii 1 1,one Tons I O!, ! 
957 00 156 99 1 0 7 7 1  1 190i iM Id 77 Lilh Blanche 

1907 X L  73 Enk Extended I 6 50 
1908 1 & f L  118 Xna Reward 1 20 00 2 87 

1915-191fi 1 X L  173 I Lillr Blanche I 16 YX 2 97 1 

Table 35 
('OPPER ORE AND ('ONC'ERTRATEB 

Good Luck Group 

5,880 

150 
272 

18.018 
__ 

1917 1918 

Assays and Mineralogy 

65). Finucane et.al. (1939) states :- 
Carlow Castle Group-Eeferring to  the Carlow Castle fB4.L.. 

"Sampling results from the 70 feet level were as follows. 
In a branch drive on the northern end of the reef, th ree  
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 to t a l  



width of 186 inches. A fourth sample cut on the brow of 
the main drive a t  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 
t o  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 a t  tha t  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 arsenjde 
cobaltite, the arsenate erytlnrite 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- 
gomery (1907, p. 15) from heaps of picked ore gave the following 
analysis :- 

Moisture ... ... ... . .  ... 1.30 
Silica . . . . . . . . . . . . .  . .  29.09 
Alumina . . . . . . . . . . .  ... 0.64 
Magnesia ... . . . . . . .  . .  ... 0.69 
Lime . . . . . . . . . . .  .... ... ... Trace 
Iron . . . . . . .  ... .... .... .... 25.12 
Nickel . . . . .  .... ... .... ... .23 
Copper . . . . .  . . . . . . . . . . .  .... 18.15 
Lead . . . . . . . . . . . . . . . . .  ... Trace 
Sulphur ... ... 1.27 

Per cent. 

Oxygen, carbonic acid, etc. ... ... 23.51 

100~00 

Equal on the dry ore to- 
Copper . . . . . .  .. 18.39 per cent. 
Silver . . . . . . .  ... 5 02s. 0 dwts. 8 grs. per ton. 
Gold . . . . . . . .  .... 2 dwts. 13 grs. per ton. 

The Weerianna Group-Simpson (1952) states that the copper 
nd in reefs of iron stained quartz, containing 
chalcopyrite, and some iron pyrites. Other 

re indicated in the production table, no assay 
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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 w i t  
a significant gold content. The local (W.A.) market is on1 
for fertilizer grade ore at present. To take advantage of poten- 
tially valuable accessory minerals it will probably be neces 
to  achieve a high degree of concentration prior t o  ship 
overseas. 

Some o f  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 
Introauctzon 

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

Production enced in 1955, the Lease 
held as Yanner L. 259, Whundo M.E. 260, 
West M.L. 261. undo Leases were later fi 
heavy seasonal rains and part of the old workings collapsed, 
which caused them to be abandoned. 

Gp to  the end of 1960 a total of 9,419 tons of copper and 
cupreous ore had been produced from these Leases. 

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

Yannery is located 25 niiles south-south-west of 
and may be reached by a track branching off to  the 
the Roebourne-Chiraton Road a t  a point 16 miles from 
the total road distance being 33 miles. The track pas 
the Whundo Leases which are located about 1 mile t o  the south- 
west of the Yannery Hill Mine. Approximate g ~ o g r a p h i c a ~  
co-ordinates are :- 

Latitude 21 10 S. 
Longitude 116 15’ E. 

Reference may be made to  the following maps :- 

Sheet. 

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

Geologzcal Informatton 
The Yannery Nzll Copper Mzne-The copper occurs In a quartz 

vein intrusive into metamorphosed pre-Nullagine sediments 
which are capped in places by almost horizontal s a n d s t o ~ e s  
and cherty rocks of the Nullagine System. The r n i ~ e r a l i s ~ t ~ o ~  
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, hovrever, seems to  range between 2 and 
7 feet. Copper minerals identified were malachite, cuprite and 
chrysocolla. 

Blatchford (1912, p. 85) stated tha t  f' there appear t o  be nine 
lodes running parallel t o  one another in a belt some 200 to  300 
feet yide. The surface of the ground is so broken, however, 
that it is impossible to  say a t  present whether these outcrops 
represent separate v$ns o r  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, 
s t r ike 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 Whzindo 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, 1:onsisting of open cuts, shafts, costeans 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 tha t  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 

eepest 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 
('OPPER ORE 8x1) CONC'ENTRA'PES 

1 nit- 
of 

< 'opper 

3,i59 04 

121 61 

_ _ _ _ ~  

Copper 
('ontent Val11r 

Long Ton' 
Trouble ('oppi>r 23 21 

VI hundo Lea ie i  386 20 

Whundo 213 00 
U hiindo We4 113 00 
Yannerr Hill Cop- 469 25 

YannerL & Whun- 404 50 

Pannerb H ~ l l  Con- 270 31 

Ylllr 

per Mine 

do Copper Min- 
ing Co Ltti 

Lone Ton. 
6 22 

82 25 

.38 34 
20 34 

113 P I  

87 14 

I- *38 81: 
J i 

E A  
343 

8,046 

4,260 
2,260 
9,961 

8,116 

7,062 50 

210 00 

1911 

I915 191b 

1920 
1 !I20 

191:3 19'm 

1920 1921 

1957 

19.58 
per Bine ~ 

per Xine 
Yannrey Hill Cop- 6 i.5 

T o t d  to tlrr cnd of 1960 1,886 42 386 ' 91 40,258 ' 5 

Average 
Assay 
('opper 

1Y5J 1954 
1853-1954 
1955-1959 

1955 19.51) 

\f I, 2.59 
71 I, 260 
11 I,  259 

Long Ton. 
717 35 
24.1 7 3  
i 7 6  10 

i 9 4  64 

E A  
12,352 87 
4,905 38 

8,859 15 14,567 85 

6,856 .38 10,580 25 8.63 

~ 

42,586 35 

Assays 
Simpson (1952, p. 165) gives the following information :- 

"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 :- 

:13 ' 0 2  

29.02 
30 ' 66 
32 '28  

44.82 

grns. 
Trace 

13 
13 
28 
26 Trace 0 3 fi 

No nickei or cobalt was found in  any o f  these samples." 
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Remarks 
Copper occurs in concordant mesothermal quartz veins in 

pre-Nullagine metased~mentary (mainly argillaceous) beds a t  
both Pannery and Whundo, which are only about 1 mile apart 
but on different stratigraphic horizons. 

The water table a t  Whundo is probably shallow (perhaps 
60 feet) but a t  Yannery, because of its elevation, it must be 
considerably more. Neither o f  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  t 
this area is worthy of more detailed investigation. 

THE WONXUNNA DEPOSITS 
Introduction 

na in 
the south-eastern part of the West Pilbara The 
number of Leases was subsequently increased to  fifteen, hut 
the original partaership was dissolved and only five Leases 
totalling 30 acres were still current in 1961. 

~ o n m u n n a  is located about 120 miles north-westwards of 
the turn-off near the No. 38 well on the ~eeka tha r ra -Nul l a~ ine  

d. The distance from the No. 38 well to  the.rai1 head at 
katharra is 200 miles by the Great Northern Highway. The 
distance from Meekntharra t,o 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 :- 

In  1951 three Mineral Leases were pegged at 

Latitude 23.- 15' S. 
Longitude 119' 15' E. 

Reference may be made t o  the following maps :- 
1, Lands Department Lithograph 91i300. 
2. Lands Department 10-Mile Topographic Series, Nab- 

beru Sheet. 
3. Geological Sketch of Western Australia, Geol. 

Survey West. Aust 1957. 

~ e o l o g i ~ u ~  Information 
The copper mineralisation occurs in weakly ~ e t a m o r ~ h ~ s e ~  

undulating sedimentary beds of Precambrian age. The sequence 
includes interbedded calcareous shales, shaley-siltstones, cherLs 
and sandstones. In  the vicinity of the deposit a number of small 
synclinal and anticlinal keels and crests can be seen, with the 
plunge varying from east t o  west. The area is also drag 
to  some extent so tha t  the overall attitude of the beds i 
to  determine but it is thought tha t  dips are generally les 
45 degrees. 

Bedded (?I doleritic intrusives are exposed in  places 
as  far as the author could see, in the immediate vfcinit 
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 
ihe material exposed is low. 

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

A t  about 200 yards bearing 260 degrees from the loading 
ramp is another small open cut. This is L-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 t o  be a bedded deposit of very 10.w primary 
grade which has been concentrated in s localised struc- 
turally favourable positions. 

Productzon 
Table 37 

('OPPER ORE AXT) ('ONC'EN'C'RATES 

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. 



FUTURE EXPLORATION I N  THE WEST PILBARA GOLDFIELD 

The Whim Creek deposits are currently being investigated 
by diamond drilling, mapping, mining development, and sam- 
pling. It is generally accepted tha t  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 s t ra ta  occur a t  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 Pannery 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 tha t  Pannery and 
Whundo, which are just over a mile apart and collectively have 
yielded about six times as much ore as either Egina o r  Croydon, 
are worthy of more detailed investigation than they have had 
in the past. It must be expected, however, t ha t  the primary 
sulphides 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 

SU~MARY 
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, tha t  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 t ha t  required to  produce the 
listed tonnage, and also because there are reports of extra 
tonnages having been shipped out. The total  may be closer 
t o  600 tons. 

With the exception of disseminated mineralisation in frac- 
tured epidiorite a t  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 I N  THE ASHBURTON (X)LI>FIELI> 

Locality 

Caror) 

westons 

Victoria 

Red Hill 

Cane River 

Sihhurton I l<)WlIt  

Ashburton I>owns 

Blacks Copper Mint 

Tenement 
._ 

Various 

Various 

3 1 . 1 ~  38, 148 

Varioos 

3L.L 6" 

P A S .  264, 265, 
323 

PA. 283 

Ore Produced 

Copper , Cupreous 
Ore Ore 

Long Ton3 I Long Ton3 
27 84 2 0 

Not rrcnrded 

a 85 

Sot recorded 

1teniarh.r 

Sarrow steeply dipping quartz veins 
in met,asediment,s. Some gold, 
silver and lead. 

Sarrow steeply dipping quartz veins 
in metasediments over a zone 
about 400 feet wide, but main 
mineralisation over 40 feet. Some 
lode type formation. Some gold 
and silver. 

Yarrow steeply dipping quartz vein 
in metasediments. 

Yarrow discordant steeply dipping 
quartz veins, enriched where they 
intersect dolerite. Some gold, 
silver and lead. 

Concordant (?) steeply dipping 
quarta lode in phyllite and schist. 
Some silver, lead and gold. 

Narrow concordant and discordant 
quartz veins in flatly dipping 
think bedded arenaceons and 
argiliaceous sediments. 

Thin steeply dipping quartz vein in 
metasediments. 

Disseminated mineralisation in 
fractured epidioritr. 
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Ore Yalue 

Imig  Tons 
36. 79 

4 . 3 1  

Tt.5.24 
0.27 
0 . 3 2  

0.59 

Long Toni 
188’00 
10.7.5 

146’00 
2.61 
3 . 7 1  

2.00 

SA 
2,311 

239 

3,744 
27 
65 

4 3 

0.10 

4.08 

1 -4ti 

382.66 103 I4.i 7,263 

Average weighted assay 

Average 

per cent. 
(‘opper 

Assay Ore lTnits (’opper Y a h e  

fS 
493.92 

30 ‘ 63 
I 14.30 

141.2.5 
52.6ti 

1,947 .00 

148.15 
21.26 
91 ‘43 

104 . 43 
27. 7 2  

01 4.08 

1 1 . 3  
12.16 
9.34 

7.40 
13.86 

16.88 

19.52 
19.53 

54.15 

2.779. 76 

THE UAROO, WESTONS, AND VICTORIA DEPOSITS 
Introduction 

The first recorded production of copper from the Uaroo 
centre, which includes the Westons Area and the Victoria 
locality, some 9 miles north of Westons, is €or 1908, and from 
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this time up to  the end of 1960, Mines Department records show 
tliat 173.84 tons of 36.7 per cent. copper ore, and 75.38 tons of 
14.5 per cent. cupreous ore have been produced. 

Uaroo lies 80 miles south-east of Onslow just west of Rous 
Creek, a tributary of the Ashburton River, in a belt of Mosquito 
Creek Precambrian metasediments which have been rnineralised 
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.Ls. 43, 49) 
on !he south. 

Miestons is located about 13 miles slightly south of west 
from Uaroo Homestead, the Euro Leases are 7 miles north of 
Westons, and the Victoria Leases are about 3.5 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 Suliivan (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 Uaroo Homestead, and 
along the southern bank of the Ashburton River, the distance 
being 104 miles. The je t ty  a t  Onslow was severely damaged 
during a cyclone early in 1961 and cargo from ship t o  shore is 
handled. by lighter at present (Oct., 1961). Approximate geo- 
graphical co-ordinates are as follows :- 

Latitude 22- 45' S. 
Longitude 115 20' E. 

Reference may he made to  the following maps :- 
1. Lands Department Lithograph 941300. 
2. Lands Department 10-Mile Topographic Series. On- 

3. Geological Sketch Map of Western Australia,, Geol, 

Aerial photographs and photo-mosaics are also available 

slow, Sheet 13. 

Survey West. Australia 1957. 

from the Lands Department. 

Geologicill I % ~ o ~ r n ~ ~ ~ o %  
The ore bearing area is occupied by a series of metamor- 

phosed sedimentary rocks, consisting of slates, phyllites, sand- 
stones, quartzites, 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 t o  north- 
west, dipping easterly and westerly at generally steep angles. 
They are considered to  belong to  the osquito Creek System 
of pre-Nullagine sediments. 

These rocks are intruded a t  various places by thin irregular 
quartz 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 o f  oxidised ore from 
sha,llow depths. 

The Uaroo Group-The Silver Xing 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.L. 
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, chrysocolla, 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 squth-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 16 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 t o  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. 

88 



The vein is a quartz reef, striking approximately north 
and south and dipping to  the east a t  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 
level to  the open-cut. The shaft was approximately 30 feet 
deep. 

The ground here is similar to  that  at the Silver King Mine 
and the Pedan Lease, and copper mfneralisation 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 Uaroo. 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 
t o  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 cu t  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, a t  which level a drive connected with the northern shaft. 
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East-west crosscuts 7 feet long, were cut from the northern 
shaft a t  35 feet below the outcrop. These showed 6 feet of quartz 
formation, but a sample taken by Pi ucane and Sullivan over 
a width of 5.5 feet assayed only 0-42 e r  cent. copper and con- 
tained no gold. 

The Euro Leases were situated about 7 miles north of 
Westons. The nature o f  the mineral~satjon 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 (Gu), and 
33.75 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 a t  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 
quartz gangue. averages about 3 feet in  thickness i n  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. 

Productzon 
Despite the widespread workings, very little tonnage i s  

recorded as having been produced from the Uaroo Centre. It 
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Assays and Mmeralogy 
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 quantity 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, 2nd also 
occurs to  a slight extent in the lead ores. 

Two samples from M.L. 5, assayed : 
Copper, per cent. 25.14 5-71 
Silver, ozs. per ton 1.63 0.41 
Gold, ozs. per ton trace nil 

Sample 1.-An intrmate mixture of fine grained malachite. 

Sample 2.-Vughy chalcedonic quartz with films of malachite, 
quartz, and a little limonite. 

AXALVSES OF ('OPPER ORE 

Referring to  the old ~ a i t l a n d  (19 
states "In November, 1907: a tri ent of about 
of the highest grade ore w 

figures courteously gi 
e parcel weighed 5 tons, 19 cwts. 

The assay 

to  Onslow, and s 

yed 21-63 per cent. copper. 
on dry ore being: 

Copper 20.33 per cent. 
Silver ... 2 om. 
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 
cu t  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. o f  copper over 34 
inches, and 0.40 per cent. of copper over 48 inches. None of 
these contained any  gold. 

The Victoria Grozip.-The only assay information for this 
area is from Simpson (1952, p. 162) who states “A specimen from 
Victoria M.L. 94 (old 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 
tha t  all of the workings have been abandoned at depths less 
than 90 feet, it is evident tha t  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 pf more detailed investigation 
using modern methods of prospecting. 

THE RED HILL AND CANE RIVER DEPOSITS 
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 thls. 

Official production figures show that  the late M.L. 62 (“Cano”) 
in tho Cane River locality in  1907 yielded 175.5 tons of ore assay- 
ing 19.3 per cent. copper. It appears tha t  some small parce!s 
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 t o  Peedamulla 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' E. 

Reference may be made to  the following maps : 
1. Lands 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 occqr. near the western edge 

of a dissected plateau consisting of siliceous dolomites, sand- 
stones, and shales, resting unconformably on. ferruginous quart- 
zites and argillaceous rocks of the Mosquito Creek System. 
These la t ter  rocks are the host t o  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 northerig one being 
known as the Red Hill Copper Mine, and the southerly one as 
the Red Hill South Mine. 

The Red Hi11 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 60 feet t o  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 
quartz gangue. 

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

The Red Hill South workings are on another quartz veil1 
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 tha t  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 veins 
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 a t  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 
quartz 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 quartz gangue, intser- 
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 t 
42 feet on a shoot of ore about 2 feet wide. The ore was stope 
to 20 feet. The controlling structure i s  well defined in the bot- 
tom of the shaft, but carries no ore. Several short, shallov: 
excavat3ons have been made between No. 2 and 3 Shafts. 

4 Shaft is about 115 feet northerly of 
of 42 feet. At 33 feet the lode was driv 

erly, and 40 feet southerly, and stoped to  the surface. The wid 
of ore varies from a few inches at the northern end, up t o  3 fe 
at  the southern end of the open stope. 

No. 5 Shaft,, 120 feet northwards of No, 4, 
at t h  a northerly drive extends fo 
ieTJel (1909) states that  a thin vein of good ore was 
expos 

Several pits and shafts 

e occur in 

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 Locke’s “Mine” 3.5  miles north-west from the Cane 
River Mine. According 60 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. 
a t  which level a drive extends 14 feet to  the north-east, the 
exposed v-ineralisation being about 12 inches wide. 

The Big Blow is situated about 30 chains westwards from 
Locke’s Mine. The name is derived from a large lenticular 
vein of quartz 7 t o  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 
yielded 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 
one of the Cane River Leases. Maitland (1909) states 
ground covering the Cane River Copper Mine was first applied 
for  in 1899. Twelve tons of good grade ore were sent t o  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 tha t  4 tons of 50 per cent. copper ore were 
mined from the Red Hill South Mine in 1937. 

Copper Copper Valut 
Ore Content 

I 

Lorrc:  Tom Long Toni f p 
1W7 31 I, 62 ‘ ( ” 175 50 l d  85 2,126 oo 

~ 

43 0 

dssnys 

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

\I;iinciiite, cuprite, quartz 46.24 
>f:ilwliit~, cuprite. quartz :;5.76 
Il;riaciiitr’, cuprite, qriartz 3.80 



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 tha t  a composite sample from the Shaft and 
in  the back of a 10 feet stope to  the south-east, at a depth of 
20 feet, 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 tha t  the 
deposits are worked out. This applies particularly to  the Cane 
River Lode. 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 quartz 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 1- 

Latitude 23‘ 23’ S. 
Longitude 117” 2 E. 

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. 
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Geological Info?"mation 
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 t o  
which Maitland (1909, p. 51 et seq.) 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. 

PAS. 264, 265 and 323 are located about 12 miles east-south- 
east of tine 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 tne south western sides of low rounded hills over a distance 
of about 2 miles in an easterly direction. 

Both a,lmost 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 t,his locality dip to  
the north-east (with local undulations) a t  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 1960) 
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 
wi th  iron oxide, is exposed over a vertical thickness of about 
3 feet. This i s  overlain by 4 to  5 feet of leached argillaceous 
rock (slaty in places). ADout 20 feet higher up the hill, across 
the crest, the original iron gossan was bulldozed o f f  t o  a depth 
of abou% 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. erystals of barite were ob- 
served in one 01- two veins. 

P.A. 263 is located near the junction of Secret Creek with 
Wandarry Greek about 2 miles sou.th-east of Mt. Blair, in  the same 
secluencc of rocks as  the deposits discussecl above. 

'i'iiis deposit was not seen by tge author but reportx indicate 
that  copper mineralisation occurs in a steeply dipping east-west 
qt.iar,z vein wbich was worked by an open cut 3 feet wide, 30 feet 
long. adrid 9 feet deep in the centre. A thin parallel vein about 
15 fee; 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. 

AL about 7 miles south-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 
vein crops out mostly near the crests on the northern slopes of 
a series of ?lills trending east-w-est, in whicr, thin-bedded ferru- 
ginous sandstones and argillaceous rocks dip at steep angles to  
tine 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 patcii rap 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. 

A t  about 1.75 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 
‘J’,rhle 42 

(‘OI’PER ORE X S I )  (’0 RATKS 
---- --- __ - ~~ - ~- ~- 

I l ’ .A.  
1 I ’ . A .  

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 quartz 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 o r  4 feet 
average width. with generally weak gossan development. 
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In  the eastern part r;he veins are generally about the same 
thickness, but dip flatly in the sediments. There is a chance 
therefore tha t  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 a n  
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 Yaarraloola 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 a t  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 a n  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 
a t  about 70 degrees. Other veins in the vicinity also show some 
low grade copper mineralisation. 

FUTURE EXPLORATION IN THE ASEBURTON GOLDFIELD 
Prospecting for copper in the Ashburton Goldfield has fol- 

lowed tne typical pattern in Western Australia, that  is, surface 
exploration by prospectors mainly, followed by surface sampling 
in rnineralised 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 a t  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 tne 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- 
Lion. The locating of an  economic deposit of any appreciable 
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The principal workings occur near the centre of the line cf 
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.G. 11, there are two shafts. 
the northern one being underlain to  the west and a t  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 slioot 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 of carho- 
nates? chrysocolla, copper oxides and pyrite in a hornblendic 
gangue. There is very little quartz. 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 ma.in 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 body 
about 2 feet, wide, the main shoot of which extends over about, 
only 40 feet. Mineralisation in the outcrop is weak. azid there 
are only a few patches of spongy brown iron-oxide. 

About 200 yards further west the second ore body has been 
workec! mainly by a 40 feet open stope, about, 30 feet deep, an6 a 
shaft which underlays at about 75 degrees from the bottom of this. 
Ubhev workings, which extend north and south over a total length 
of about 500 feet, include shallow shafts, pot holes and eosteaas. 

The open stope ranges from 7 to  10 feet in width and was 
obviously on the main shoot, elsewhere the ore body is about 
3 feet wide. At the south end t y o  shaifow pot holes have been 
sunk on a rather solid quartz vein but Vflese 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 inclu-de "CNO 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. 

PA. 1472 covers a small ore body about 20 chains west 
of this line. The shoot has been worked by an  open stope 
30 feet long and three feet wide, and an underlay shaft from the 
centre of this, which reached a depth of 60 feet. h drive at the 
15-feet level extends for 27 feet south and connects wi th  n small 
open cut 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 workings at  the south end. 

The Workings 3 Miles North of the Townsite.-These consist, of 
four prospecting areas in  about one square mile. The country 
consists of similar rock as that  to  the south. P.As. 1478 snd 
1486 are adjoining on the eastern side of the area amongst w range 
of Iow 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 Jocated: The deposit IS 
worked from a shaft about 40 feet deep with a drive at the bottom 
level. 
Production 

These deposits appear to  be of limited size. 

‘ L k b i c ~  7 2  
f ‘0 f’I’1~;R ORE AS1) (‘OX( ’ES1‘KA‘I’ES 

Assays and Mineralogy 
The average grade of copper and cupreous ore produced from 

t h i s  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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RellKUkS 
The individual shoots of ore are limited in exLent, 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 i t  is probable that additional undiscovered shoots 
occur 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. 

TEE SIR SAMUEL DEPOSITS 
Three small copper shows have been worked near Sir Samuel 

tow-nsite, 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 133.24 tons of cupreons ore assaying 9.14 per cent Cu. 

The deposits are on almost the same north-south line. P.A. 
1492 the most southerly one, Seing only about 10 chains east o f  
the townsite boundary. PAS. 1475 and 1489 are i n  the same belt 
of fine-grained basaltic greenstone, just over 2 rniles to  the north. 

Mining in the vicinity has been chiefly for gold, although 
most of the gold ore bodies opened up have contained copper. 
oftea in considerable quantities (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 a t  variable but steep angles to  the west. They can be 
worked for copper only in the few places where considerable 
secondary enrichment has occurred. 

tcred Saiiir I 
I 
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THE AGNEVJ AND LAVJLERS 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 t o  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, 1907, 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 a t  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 
Bnngarra lease (M.L. 29) yielded 157 tons of copper ore. 

Par t  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 ocher quartz veins in the vicinity but 
s o  far these have been found to  be unprofitable t o  work. 

PAS. 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 65 yards in highly weathered basic rock on a loam 
flat. The workings consist of two shafts, each 30 feec 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 t o  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 (PA. 1429) is surrounded by old gold 
workings. It appears of little significance. 
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FUTURE 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 ?ot suggest t ha t  the area IS particularly 
favourable 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 1899. 
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.fel1 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. Tbe water table varies in  depth from 90 to  120 
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feet, and the copper; ore became unpayable under the existing 
ennditioiis a t  a maximum depth of 250 feet. 
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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 la t ter  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. 

Wdodward (1908, p. 76) reports tha t  mineral leases were first 
worked a t  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 57 S. 
Longitude 121 45' E. 

Reference may be made to  the following maps :- 
1. Geological Map Scale I inch equals 40 chains, Plate 3, 

Bull. 103 (Hobson and Miles, 1950). 
2. Mines Department Lithograph L31, 1 inch eauals 

40 chains. 
3. Lands Department 10-Mile Topographic Series, Sheet 

5, Kalgoorlie. 
Geological Information 

The principal workings a t  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 a t  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. Cn down to 192 feet, while below this down t o  
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 t o  250 feet ore minerals were chiefly bornite, 
chalcocite, and pyrite, with sphalerite occurring a t  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 a t  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 t o  35 per cent. Cu (Clarke, 1925). The high grade ore contained 
chalcocite and pyrite. In  the top zone small quantities of cup- 
rite, native copper, and chrysocolla in d i ceous  iron oxide and 
chalcedony occurred. The demarcatioii 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 trane- 
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. It appears tha t  the transverse fault 
was pre-ore. 

The longitudinal section of the workings shown on Plate  4 
of Bulletin 84 suggests t ha t  the various shoots may have had 
a fairly steep plunge t o  the south. Water level varies from 
90 feet a t  the southern end to  120 feet a t  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 1ir;tle 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. 

Predzictmz 
T ~ b k  76 

f‘O1’1’fi::H ORE ASI)  (‘ox(‘I4; 

157 



::lo ' O f i  

Assays and ~ i n e ~ ~ ~ o ~ ~  
Overall grade of the copper ore produced from this centre 

was 9.35 per cent. Gti. Cupreous ore has averaged 5.92 per cent. 
Cu. The oxidised copper minerals were m-alachite and azurite. 
w i th  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 quantities as asbolite. 

Remcwks 
T h e  fact tha t  this ore body gave little obvious surface, in- 

dication should be nobed. Other jaspery and spongeg iron 
gossans on tbis line, partm&trlxr if  at the contact o f  ti?e pillow 
lavas and nietasediments, snouid Le T~~ oi-vi: Les-iiig. 

TEE MURRIN MURRIN DEPOSITS 

In t roauc t ion  
'These are located adbout 4 miles north-north-east of Eula- 

minna. near the abandoned townsite of rvlurrin Murrin. As 
may be seen from the production tables most of t h e  tonlrage 
was produced during the years 1899 to  1907. 

There is very litt,le information available abou-t theae old 
workings, which are not inaccessible a t  depth  Referen 
be made to  the maps mentioned for the Eulaminna d 

Geological ~ n f o r ~ ~ ~ a ~ i ~ ~  
These deposits occur in an area which carries a fa 

sive soil cover over meeasedim-ents, adjacen'c t o  o of 
basic intrusive8 (see plate 3, ,Bull. 103,). The ore bodie ,al- 
copyrite bearing quartz veins dipping at various angles and 
trending generally north to  north-east. The centre nas also 
produced important quantities of gold. silver, and pyrite. 

The main ore body (on late M.L. 6 6 )  was worked by a line 
of ,11 shafts. the deepest,rgaching 114 feet by the year 1909. A t  
~li is  level 130 feet of driving was carried out. and an internal 
shaft taken down another 25 feet. There is a suggestion thnt  
the ore shoots plunged a t  about 60 degrees to  the south. 

ell- 
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The grade was reported to  be about 2 per cent. Cn. i n  the 
bottom levels. Between 1911 and 1922, 12,360 tons of pyritic 
ore was raised from M.L. 18F. 

Xulphide 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. 

P? oductzon 
'I'attlr 7 7  
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Remarks 
There is very little information available about the geology 

of this centre, and the abandoned old main workings a re  in- 
accessible. Production of eupreous ore has come mainly from 
patches of ore left a t  shallow depth between the older workings. 

THE Rro TINTO CENTRE DEPOSITS 
These old workings are  located 2.5 miles slightly west of 

north from the Eularninna (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. 

FUTURE EXPLORATZON 
Copper has been produced from three centres embracing 

only a sinall area of the ,Mt. Margaret Goldfield. These centres, 
Murrin Murrin, Eulammna, and the Rio Tinto locality are 
Located on the western flanks of a south plunging syncline (Hob- 
son, 1951, Plate I). The syncline is invaded by granite with a 
confined granitisation front, about 8 miles south-east of Eula- 
minna. 

Similar rocks in a comparable position elsewhere in the 
Field might be considered p0tent:ally prospective. The failure 
to  locate workable copper deposits in the p,ast, 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 GOLDFIELD 
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 Goongarrie 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 cid Y-ovidrnee Lease (M.L. 
132). 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 
533 were raised from this Lease. In  1907 1.42 tons of ore carrying 
0.40 tons of Cu valued at 518 were raised from an unregistered 
prospecting area in this viciniCy. 

THE BROAD ARROW GOLDFIELD 
A small quantity of copper has been produced from the old 

Lady Bountiful and Mt. Pleasant gold mining cencres. These 
are situated 17 miles west-south-west and 11 miles south- Hest 
respectively of Broad Arrow townsite. 

THE L s D Y  BOUNTIFUL DEPOSIT 
This deposit has been covered by €'.As. 4779W and 4920W a t  

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 vicinity 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, treniling 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 towarcis the 
western side of the metasedimentary strip. The vein dips steeply 
to  the south. 

There is a snaft 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 qrmrtz vein in the shaft. There 
are numerous pot holes in  the vicinqty which testify to  the pros- 
pectors' attempts to  find an  extension to  the shoot. 

Tax MOUNT PLEASANT DEPOSIT 
Prospecting Area 524OW, covering the same ground as late 

N.L. 7W, lies 30 chains north-east of Mt. Pleasant Residential 
Reserse 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 L~~doLibtedly made for 
gold, inclade a shaft at least 45 feet deep, underlying at 80 degrees 
to  the easb, ail open stope about 90 feet long which is now partly 
filled in. and a 45 feet shaft a t  the southern end. A couple o f  
chains 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, 
and 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 t o  be small and of little iniportance. 

THE EAST CQOLGARDIE ~ Q L D F ~ E ~ D  
THE BOORARA DEPOSIT 

Production up to  the  end of 1960 from this Goldfield has 
amounted to  only 79.67 tons of ore, practically all of which has 
come from two adjoining leases in  the Corsair gold mining group, 
a,bout 7 miles east of Kalgoorlie. 

The surrounding country consists mainly of various types 
of metamediments including some jaspilitic horizons. Tne 
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. 

occurs in a quartz vein about 
2 feet thick in clayey rnetase nt. The ore body 
crop out well and cannot be traced far on the surface. 
shaft which is now collapsed and inaccessible, was sai 
been 180 feet deep. The ore body was evidently worked ma.inly 
for gold and there is now very little copper bearing material 
remaining in the dumps. 

The area is not considered to  t e  particularly favourable for 
economic copper mineralisation. 

On M.L. 100 and P.A. 4940 co 

TEE ~ ~ L G ~ R N  GOLDFIELD 
Production statistics show that  81 tons of copper and 

cupreous ore have been produced from two areas in Vnis Gold- 
field, A deposit described as ng 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. Cu in 1942. This deposit 
could not be found by the author. 

The balance of $he production came from two prospecting 
areas about 60 chains apart a t  the old gold mining centre of 
Carierton, 2 miles east of Water Reserve 13313. P.A. 6603, the 
northernmost of the two, yielded 38.31 tons of cupreous ore 
assaying 4.5 per cent. Cu in 1950. P.A. 6191 yielded 26.6 tons of 
cupreous ore assaying 6.05 per cent. C u  in 1956. 

Both of these deposits occur 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 DIJNDAS GOLDFIELD 
Copper production has been recorded from only one place 

in the Dundas Goldfield. 111 1953, 12.69 tons of cupreous ore 
assaying 8.36 per cent. Cu worth 5116.74 were raised from P.A. 
2253. This is located 180 chains west of Rungine, a siding on the 
Coolgardie-Esperance 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- 
ly 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 t o  be important 
economically. 

THE PHILLIPS RIVER GOLDFIELD DEPOSITS 

SUMMARY 
The principal copper deposits in the Phillips River Gol6- 

field extend in a belt from about 1 mile westwards of Ravens- 
thorpe townsite t o  about 3 miles northward, and thence about 
13 miles south-eastwards to  the vicinity of the deserted town- 
ship of Kundip. Hopetoun, 35 miles away on the south coast, 
i s  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 
par cent. Cu valued at 51,085,776. 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 52'7,716. 

Production has come from copper-gold-silver ore bodies 
which, at the grade considered workable in  the past, have mostly 
been small and erratic. It is now known however tha t  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: t o  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 jn general are metasediments which in 
some places are partially granitised, and interbedded basic 
igneous rocks. These are  classified as Archaean Greenstone 
by Sofoulis (1958, p. 97) who also states tha t  "the amygdaloidal 
lava beds have been the most susceqtible horizons, whilst re- 
corded production from agglomeratic and metasedimentary 
Greenstones has been of a rninor nature only". The present 
writer however considers that  the metasediments have had 
more influence on ore deposition. The Elverdton ore body i s  
transgressive through acid to  ultrabasic rocks over par t  of 
its lengt,h north of the main shaft, whilst t o  the south of this 
i t s  is confined to  an  acid metasedimentary bed. 

cks of the Greenstone system are overlain by metasedi- 
of the Whitestone system and these also have been miner- 

alised in places. 
Tile 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  Ellis (1953) 
there i s  a strong suggestion that  the best of the small copper 
deposits occurred along the north-eastern boundary, and t-hat 
the 'nest of the small gold deposits were in greenstone country 
on the north-western side of the cove. 

iVdinernl 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? coveflite, and chalcopyrite. Oxida- 
tion extends to  200 feet In places but occasionally sulphides 
occur 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 wi th  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 a 
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 tyanfcl- 
ation. A few of the ores were free milling but below water level 
the copper content of most bodies caused difficulty w i ~ h  the 
cyanidation process. Some of the tailings dumps have been 
re-treabed over the past few years. 

A Government smelter produced blister copper from cop 
ores in the early days of the Field. Currently ore produced 
from the Ravensthorpe Copper Min?s 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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TABLE 78 

TABULATION OF SOME MINING LEASES-PHILLIPS RIVER GOLDFIELD 
RAVENSTHORPE CENTRE 
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Table 711 
('OPPER A S I )  CLTKEOrS ORE P R O I ) ~ ( ' T I O S  IS THE 
PH1LLlPS RIVER GOLDFIELD TO THE EXI) O F  1960 

Copper Ore and C'oneentmtc i. 

Pear 
- 

1!+2*5-28 
I929 
1 R30-37 
1938 
1939 
1 !+40 

1944 
1945 
1946 
1947-48 

19.56 
19.57 
19.58 
19.59 
1'360 

... 
. .  

Ore 

Long Tons 
34.00 

1,089.14 
308.25 

1,561.33 
3,468.89 
2.329'04 
2.885.00 

10,411.57 
2,016.71 
7,330'70 

23,871 '63 
13,563.68 
1,318.38 

806 I93 
4,841 1.5 
3,681 '03 
5,528 ' 08 
f,255 57 
2,901 ' 66 

215 .02 
217.37 
96.34 
31.84 
26'01 

3 ' 69 

33.18 

13.80 
6.10 
9 411 

I 21 

74 00 

40 00 
48 00 

4 83  
3 00 

6.36 
5.i8 83 

1,726.51 
4.408 7 3  
3.5.52 1 3  

106.182 3.; 
~ _ _ _ _ _  
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Copper ( 'ontent 

Long Tons 
10. 19 

198.31 
d3.36 

2 14 ..% 
485.02 
307'66 
287.24 
658.73 
182 , .?I 
532.99 

1,685.03 
853 '91 
218*61 
140.82 
613.23 
426'48 
482.76 
340. 79 
373.61 

32 ' 76 
44 30 
17.59 

3 . 5 2  
8.44 

66 

5.75 

3 39 

2.85 

1 . 3 0  

1 . 1 0  

Value 

f A  

12,918 
1,238 

10.984 
24,280 
15.592 
25,270 
57,273 
0.233 

29,81.i 
96,745 
46,862 
16.81.5 
9,737 

37,524 
24,093 
48,618 
66,868 
42,958 

4,993 
I.12.i 
1,207 

217 
.54 I 
44 

420 

-9- 1 - 4  



t 68 ' 88 
586.18 
37 1 .92 
604.80 
863 . SO 
460 ' 20 
,579. 39 

1,224.76 
3.034.71 

64 43 98.5. LO 
122 ' 90 1,428.41 

24 23 
10.32 
8 94 
8 .40 

10 18 
8 77 

I7 84 
12 32 
14 37 
15  29 
11 ti2 

E d  
206 1.5 

1,035 ' 40 
1,322 34 
1.406 ' 19  
2.046.62 
I, 146.37 
1.268.95 
3,M3 3.5 
8,337 00 
2,904 . OTt 
4,140 50 

.>- - 'r'otai 866.36 10.507 . 83 12 13 I i, i 16.92 

THE CATTLIN GROUP 
The mines in this Group lie t o  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 L105, and Lands Department Lithograph 
420/80. A geological map is included in  Bulletin 110. 

THE CATTLIN MINE 
The ore body strikes east-n0rt.h-east and dips northwards 

at 85 degrees, Primary mineralisation is chalcopyrite in quartz, 
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). A t  this time levels had been developed at 65, 
100, 200, 300. 400, and 500 feet, the ground above the 100-feet level 
being practically &oped oat. The ore beds-, where w ~ r k e d .  
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 t o  
follow in the country rock. The shear may have been partly 
transgressive since Montgomery states tha t  the country rock 
in the lower levels (identified as intermediate between camp- 
t20nite and kersantite) was nothing like the garnetiferous schists 
seen on the surface. Drive lengths for the va-rious 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 500-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 t o  t,he 
orth and t o  the south-east. One of the la t ter  (on the Adante 
ease, 207) was yorked mainly for gold, 

Total production, from 1900 t o  1920. amounted t o  24,513 tons 
ore yielding 1>291 tons of metallic copper valued at 593.138. 

y consists of a chalcopyrite-bearing quartz 
reef, oecixrring near the nose of the main granite mass. very 
close t o  its contact with basic lavas, The strike is north-east 

nd the dip at the surfaee is about 75 degrees to  the narth-west, 
ut beiow about 70 feet it increased to.almost vertical. The 
eiil i s  cut by a quartz-diorite clyke which strikes north-west 
and dips to  the south, The ore body varied in width from 1 t o  
4 feet,. 

n the south side of the dyke and down t o  water level at about 
&as been stoped over a length of 160 feet. 
nigh grade. This I ter section was stoped 

level a t  which dept it proved too poor t~o 
work fiirther. 

~ o r t h  of t‘ne dyke. a stope 70 fee.t long was worked down t o  
70 feet, the northern 20 feet then being stoped down t o  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 workkgs  in this Group produced mainly 
gold, with only, a small copper production. 

These consist of the Floater Mine (G.M.Ls. 43 and 82i,  a 
string of workings on. a north-easterly, shear some 35 chains 

rth-west of the Maori Queen, and workings on another p-”‘ ctl aliel 
ear about 18 chains north-west of these. 

Summary 
The prineipal production in this Group has come from the 

old Cattlin workings. Most mineraI~sa t~on is associalied mitli 
strong shearing, the principal. structures 
parallel t o  the boundary of the intrusive gra 
shears are developed almost at right angles 
re bodies located in  them have not been very 

i t ic  and basic dykes are often closely associ 
bodies. 

EE ELVERDTON GROUP 



The Elverdton Mine 
The mineralised Elverdton shear trends north and south, 

and dips steeply to  the east. It is conformable wi th  the country 
over most of its length, but towards the northern end it swings 
around to  the north-north-west and is transgressive. Prior t o  
1953 drive lengths reached a maximum of 1,070 feet on the 249-feet 
level. The lowest level was a t  498 feet where there was 375 feet 
of driving. On a mine section reproduced in Bulletin 110, t he  
maximum stope length is 370 feet above No. 3 level. 

The ore was oxidised down to about 87 feet and consisted of 
ferruginous copper carbonate in a siliceous gangue. Werkings 
above this level extended over about 680 feet, part of these ex- 
tending on to  the South Elverdton, late M.L. 168. Below 87 feet 
the ore was reported t o  consist of copper apd iron pyrites in  a 
siliceous gangue, with lenses of basic material. 

Information given by Mr. R. Haynes of Ravensthoi-pe Copper 
lies (Geol. Surv. File 24/1928) is to  the effect that  as at  Decem- 

1959 -ihe drives had been extended by 200 feet south on the  
1, the first 100 feet averaging 2-5 per cent. Cu, and the  
feet 4.9 per cent. Cu. The No. 2 level had been extended 
he 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 

shown to extend over 2,200 feet in length and up t o  39 feet in 
width, and to  extend down t o  a t  least 1,150 feet vertical depth 
(a borehole penetration at this depth gave 26 feet of 1.7 per cent. 
Cu). Within this block there is discont,inuity 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 graiiitised sediments. and norkh of the shaft 
it is transgressive at an  acute angle through bedded acid and 
basic rocks. Post-ore faulting, if present, i s  of a minor nature  
although there are numerous thin tension gashes i n  the ore, 
many of them filled wi-ih basic greenstone material. 

Some slight radio-activity was detected in the northern end 
of the Elverdton working in  195$ but it is considered to  be not  
economic. A report on this i s  given in Bulletin 110. 

The mine was said t80 have made 90,000 gallons of salty water 
per day and when abendoned it flooded to  about 120 feet below 
tne surface. 

The production from this mine is given as follows :- 

6 i . i  I :i . (i I 
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The Desmand Mtne 
The ore body on this mine is similar t o  tha t  on the Elverdton 

and is actually a n o r t ~ ~ a r ~  continuation of the same shear 
zone. The two main shafts are about 32 chains apart. A shoot 
of ore about 125 feet long apd 5 feet wide was stoped from levels 
at 45, 96, and 196 feet. Drives on the 196-feet level reached 245 
feet t o  the north of the main shaft and 600 feet t? the south, 
The main shaft,reached 9 depth of 250 feet. Stoping sections 
are  reproduced in Bulletin 110. The width of the mineralised 
zone was stated t o  -vary from 20 feet at the south end to 60 feet 
at t h e  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 

C'OPPZR OI1E A S 0  ( ' O ~ ( i ~ ~ ~ ~ R ~ ~ ~ ~ ~  

Orc 

THE NIT. MCMAHON 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 an? 268, and just northwards of 384. Refer- 
ence may be made to  Mines Department Lithograph L105. and 
t o  Larrds Department Lithograph 420180. The ore bodies are 
located in a belt of metasediments. partly granitised sediments 
and lams between the granitic plinton on the south-west and the 
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jaspilitic sedimentary succession of the Ravertsthorpe Range on 
the north-east. The couqtrg strike is north-west and south-east. 
A geological map IS published with Bulletin 110. 

Most of the workings are inaccessible due to  flooding and 
Dartial collapse since they were abandoned about 1915. The 
following ~ n f o r ~ - a t ~ o n  is summarised from earlier reports. 
The Mt .  Benson Mine 

Sofoulis (1958) comments. '' The lode a,ppears t o  have been 
in  the nature of a series of shears en echelon, consisting of quart- 
zose material in a cupriferous, sheared, greenstione matrix, 
becoming less quartzose with depth. t h  o f  the  lode on the 
surface has varied from 2-6 feet and ars t o  have averaged 
3 feet in deeper levels. That the sulpbide zone is not restricted 
t o  the water table is evidenced by the occurrence of sulphides 
in the vicinity of the 35 feet level. Some 
sugary, pyritic veins were seen in small VJ 
but theze were not of any great extent. 
the ore shoots '' t o  be short and inconsist. 
westerly plunge. Assay plans sbow the boktorn. 
generally barren. Minerals identified in dumps and in  shallow 
workings were bl~ie  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 Feereation Reserve 3526. A 
main shaft in the westernmost workings ~ v a s  sunk to  a, rkpth of 
167 feet and a winze reached ct depth of 187 k e t  from a drive l;o the 
west, and drives were extended over a length of about, 310 feet. 
Crosscuts were extended 130 feet t o  the north, and 70 feet t o  the 
south, probably in an  attempt to  cut parallel lodes. 

workings and a con e amount of driving and cross-cuttin, 
was done there. isation intersected in drives from 
crosscuts suggest senee of parallel ore bodies. More 
details are given by Montgomery (1903). 

Another main shaft was sunk to  157 feet on the easter 

The production for this mine is given as follows :- 
Table 82 

Long Ton 
1 1 ' O(I 

. I'td. 
on 16.95 
on 376, 3 3  

'I'oral to the end of 1960 2.151 8 i  

In  1956, 17.45 tons cnpreous .ore assaying 12 ~ 52 per cent. 
Gu was produced from 6. 38, and In 1958 and 1959, 102.5 tons of 
cupreous ore assaying 8.46 per cent. Gri was produced from 
M.L. 413. 
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T h e  Mury Mine 
These workings a re  inaccessible and the last available report 

was written by IMontgomerg in 1903, about 10 years before pro- 
duction ceased. This mine is situated 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 ca 
earthy copper oxides, and ferruginous quartz. 
level the ore consisted of chalcopyrite coated with covellite in 
a siliceous gangue. 

A second vein, striking about 10 degrees north-westwards of 
the former and dipping steeply to, the south, was. being developed 
at the time of Montgomery’s,visit, and !ater this was developed 
into the major producer. This vetn, which was about 4 feet wide 
sad  extxmded over a length of about 400 feet. carried oxides of 
iron and copper, and cagbonates of copper in a quartz gangue. 
It was onened up by four shafts; 

According to  Sofoulis (1958) bhere 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 bounclary of the intrusive granite. Numer- 
ous small granitic intrusives are present in the area. 

Remrded 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 $6,245. The ore ,also contained 
20-15 fine ounces of gold and 42.35 fine ounces of silver. 
T h e  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 
flooded and are inaccessible, the information given here being 
taken from Montgomery ’s reports. and Woodward ,(1W9). 

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 a t  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 t o  
the surface. 

Country rock is a micaceous schist, garnetiferous in  places. 
Water level was a t  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, t o  18 inches thick. Traces 
of nickel and cobalt were reported in  1903. Production figures 
are  as follows :- 

83 
( U P P E R  O R E  ( ‘0 
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The BuElarut (Emily Hale) .Mine 

of t,he Last Chance. 
205. 131 and M.C. 28. 

The ore channel here lies in a belt rtia?ly granitised 
basic lavas within 5 chains o f  the bou of the intrusive 
granite on the west. The ore body s t~~ikes  north-south, and 
t,o the west a t  45 degrees near the surface. At 40 feet the 
increased to  almost vertical, but resixmed the 45 degree angi 
about 60 feet. Water level was at aSouC, 60 feet ,  below which 
the oxides and carbonate of copper gave way to cha,lcopgrite in 
a Quartz gangue. The width. averaged. about 3 feet. 

The deepest workings are reported t o  have been at 110 feetr., 
with 90 feet pf driving t o  the north and 70 feet t o  the south a t  this 
level. Stoping was carried out above the 65 feet level witah 
drives 100 feet t o  the n nd 90 fee t  to the south. A short. 
crosscut west from the e t  soutii drive intersected a small 
lens of ore striking nor6 t and dipping to the sout,h. 

These workings are located about 30 chains west-n~rt~h-west  
The ground has been held as 

Production figures are as fn!lows :- 

7'ablc x4 
ORE AXI)  

x o  
o f  

?.rase 

71 1, 124 
X 1, 10.5 

rota1 
__- 
'3'31 07 

Lust Chance Proprietary Mme 
These workings lie about midway between the  Last Chance 

nes. A. shaR was sunk to a depth o f  125 feet, 
a1 shaft was taken down 

nging ore, body. At  the surface, 
u t  3 feet  In width, strikes north-sou 

the ore consisted 0 
some covellite. 
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Production is as follows :- 

The Kilmore (New Moon) Mine 
These workings ar? situated 15 chains south-west of tshe 

Ballarat Mine. The mine was originally known as the Kilmore 
(M.L. 1191, 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  
the deepest parts, sulphides occurred in veins up to  15 inches 
thick. 

This mine produced 66 tons of ore yielding 12 tons of metallic 
copper worth 21,150. Some 70 fine ounces of gold were recovered. 

The Mt.  B~nson Extended Mine 
These old workings are located on the western side of the 

Mt. 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 the 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 a t  2693. 

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. 

T h e  C o m m o n u ~ e ~ ~ t h  Mine (M.L. 295) 
This lease lies on the north side of the Ballarat workings. 

The ground was originally known as  the Federal (M.E. 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 2285 was obtained from this ground. 
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Other workings in this Group are small and of l i t t le  conse- 
quence. 

The Kundip  Group 
The abandoned Kundip township is situated 13 miles south- 

east of Ravensthorpe on the Hopetoun Road. The gsoup of old 
bout 3 square miles. The centre of this  area lies 
1.5 miles easterly from the township, on the 
of the southern end of the Ravensthorpe Range. 

Reference may be made to  Mines Department Lithograph 
L105 Lands Department Lithograph. 421/80, and to  the geological 
map’(P1ate 12) by A. J. Noldart in Bulletin 110. Blatchford 
(1900), Woodward (1909), and Montgomery (1903, 1910, and 1914) 
have written reports on the area. 

These 
minerals occur 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 Elverdton 
area. Mineralisation occurs mainly 511 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 work?ngs, but diamond drilling 
has shown that  it underlies the workings of the group at rela- 

The most intensive mining activity was between the gears 
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 

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-northyeast 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- 
beans, extendinjg generally east-west. There are two others in 
this vicinity. rhe maximum depth reached was 300 feet i n  the 
main shaft on the main ore body which was stated t o  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 

Copper has been accessory to  gold in this group. 

ively shallow depth. 

entioned above. 
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carried out. particularly in, the o5idised ore above the water 
table at 102 feet. Those portions of uhe ore bodies above this level 
were either highly ferruginoris and carried good copper minerah- 
sation, or else were more s~heeous when the gold values were 
nsually higher. 

The average gold assay in the main workings was 1 02.15 dwt. 
per ton ; and picked parcels of copper ore ranged from 8 8 t o  
11 per cent. Cu. 

Water intake was 6 ~ , 0 0 ~  gallons per day at  the 200-feet level 
with a salt content of 1.5 per cent. here are a few other lodes 
of lesser importance on these leases. Production figixes are as 
follows :- 

-I’ablcx 80 

1’OPYER ORE SSD (‘OS(’IDXR “i‘I fi:h 
~- 

Period 

duction 
i J f  I’IY- 

1SOI-06 
1906 07 

1907-10 

1912-1!) 

Talire 

The Harhour View Mine 
The Harbour View- Ieases lie on the north-western side of 

the Flag workings. This was the first mine worked in  
group, most production being recorded for the years 1 
wi th  a small cjuantlbg of gold ore being rajsed in 1940 to 1941. 

The mine was developed in  three sections known as the Xor 

ore. 

ing 50 feet. 
the 140 feet level, but 

only up to  14 feet wide at the surface. yabie ore was mainlg 
confined to  the footwall in a series o€ thin veins ext4ending over 
a width of up to 6 feet. 

Strike of the workings is north-north-east with a dip 01 about 
65 degrees to  the west. Plunges of 60 to  70 degrees t o  the south 
are suggested by the mine plans. 

The ore body was up to  20 feet wide 
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Water level varied from 110 feet in the north section Lo 140 
feet in the South section. Ore above wacer level consisted of 

ous quartz veins carrying carbonates o f  copper with 
oarse gold. There was no pronounced zone o f  secondary 
ent although signs of leaching were noted near  the 

Below water level the ore was less ferruginous. 

roduction figu-es are  as follows :- 

7‘al)lc X i  

(‘OPPER ORE AS i )  (’OM ‘EPi‘l RATES 

Tottll 

105 - 3:) 

Boys, and Gem Consolidated MinPs 
Sofoulis 1958) stated that  the principal workings 
three mines are on the same main ore body, and 

ngs were inter-connected before the year 1914. 
re is no available information. 

These leases are located about 1 .7  miles north-north-east of 
dip townsite. According to  the geological map in  Bulletin 
Plate 12), the host rock is part of the greenstone cornpiex. 

s is overlain by the Whitestone metasedimentary succession 
ich outcrops a few chains to the east. 
The ore body worked in  these three mines has a s t r ike  be- 

een west and west-north-west, with a dip to  the north i n  places 
to  the south in others, with an anticlinal effect, the  axis 

eing along the strike (Noldart in Sofoulis, 1958). The values 
ere generally low until a depth of 40 to  70 feet was reached 
fie Gem Consolidated mine was the deepest with a bottom level 
t 250 feet vertical depth). The ore channel is cut in several 
laces by diorite dykes, and frequently dislocated by small 

Ore in  
upper levels contained clean free gold in a ferruginous and 

uartzose gangue, but a t  and below water level copper became 
ore important in the form of carbonates, oxides. and sulphides 

Some massive pyrite carrying low copper 
The 

Its, and was lost to  the east against a longer fault. 

(including covellite). 
good gold values was encountered below water level. 
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ore appears t o  have formed along the contact of  a granitic in- 
trusive. Ore extracted from these workings rebui-ned approxi- 
mately 22.380 fine ounces of golcl, Produxtion figures for the 
various leases are as follows :- 

The ~ ~ i ~ ~ ~ ~ r ~ ~ ~ h  M m  
This mine, Pa 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, wi th  
levels at  155 feet and 193 feet9 which reached a vertical dept%i of 
295 feet. The ore body strikes east-west and underlays steeply 
to  the south- 

The Hillsborough mine consistfs of a main shaft and Eeverai 
smaller shafts with levels at 119 feet and 165 feet. The strike of 
the ore body in t h i s  section 1s north 65 degrees east with a dip 
about 50 degrees to  the south. 
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-7- 4 ,iE XAXERSLEY RIVER S X P O S I T  

I ? I t ? " G d I l C t i O 7 l  

B small tonnage of copper ore was produced in 1915 from 
late Mineral Lease 99R, 23 miles south-soutiz-west of Ravens- 
thorpe. Where the track from Ravensthorpe crosses the derelict 
overland telegsaph 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 6 ,  Sheet 2, Bulletin 110 (Sofoulis, 1958). 
2. Lands Department 10-Mile Topographical Series, 

References to  the deposit, and to  the general geology have 
been made by Montgomery (1914), Gray and Gleeson (1949), and 
Sofoulis (1958). 

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 
from the RavenstSorpe pluton has introduced minor copper- 
silver-lead ~~ ine ra l i s a t ion  into these  etas sediments near the 

River. The regional strike of these rocks is east- 
/. These Archaean rocks are overlain in  many places 

~ z o i c  and Miocene sediments. 
ding to M o ~ t g o ~ ~ e ~ y  (1914) workings on late M.L. 97 

consist of a shaft 38 feet deep, and several trenches. Copper 
occurs in a number of small quartz veins carrying malachite 

Sheet 2, Esperance. 
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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 1915 when 

2.03 tons of ore with a copper content of 0 28 tons Gu.  worth 
Si6.00 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 Ramersley Gorge some quawtz veins 
carry a little chalcopyrite and galena. Erythrite (cobalt 
bloom)., , cobaltite (CoAsS), siderite, sphalerite, cetrahedrite 
and stibiconite are also reported from this area (Montgomery. 
1941, p. 23). 

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. 

THE WEST RIVER DEPOSITS 
These are located on the north and south banks of the West 

River 7 miles slightly west of north from McGulloch’s workings. 
Official production figures are not available but Simpson and 
Gibson (1907) report that  14.5 tons of copper ore valued at f189 
was raised from sundry claims prior t o  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 riebegkite or arfvedsonite, were noticed in and around 
the quartz veins. was standing at 43 feet in the shafts 
at  the time of the a s visit in  April 1962. Most of the work- 
ings were inaccessible a t  this time. 

A description of the old workings is given in Simpson and 
Gibson (1907. p. The deepest workings were on the old Cop- 

re driving was carried out on a vein 2.5 feet 
wide at 150 feet 

It seems likely that  there are other corn copper 
deposits in this area. The country between the ver 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 tha t  copper-gold deposits are most likely to  be found 
in the belt o f  “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 metasedimentarg rocks between Mt. 
McMahon and Kundip are  considered to  be likely host rocks, 
particnlarly in  areas where the beds are closer t o  horizontal 
than vertical. With reference to  the Greenstones aqp 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 
‘I’AE 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-Mingenew 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 t o  
the sedimentary contact with Archaean granitic-gneiss. Eariy 
investigators considered tha t  the granitic rocks were intrusive 
into the sediments, and tha t  the deposits were hydrothermal 
in origin. Recent workers (McWhae, e t  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 considered to  be between late Precambrian and Silur- 
ian. Three of these formations cont,ain volcanic debris, and it 
is thought tha t  the copper has been concentrated in  places by 
the action of meteoric waters. 

The proximity o f  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, i s  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 railway siding a t  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 
1933, 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 11910) sLates t b a t  the first trial shaft was sunk 
on the south side of the watei- course to  a depth of 20 feet In 
1868. Several tons o f  ore were said to  have been raised. A 
main shaft, located in the water course, was suiik to  80 feet 
but did not cut the ore body and appears to  have leached 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 a t  155 degrees, dipping 
steeply t o  the west. and consisting of veins and bunches of green 
carbonate in sandstone. 

No reference t o  M.Ls. 5 or 7 has been found. 

The officially recorded production is as follows : 

Baater‘s Copper Mine (Location 342) 
These workings are situated about 5 miles south of Arvino 

Siding, and were surronnded by N I L S .  16, 17, 18 and 20. Camp- 
lid1 (1910) states tha t  copper was discovered here in 1903, and 
that, 19 leases were originally applied for but) tha t  most of these 
were soon abandoned. 

Two shafts were sunk in the nosth-western corner of Location 
342 in sandstone, about 5 chains east of the granite outcrop. 
The two shafts were sunk to  about 63 feet. and an  open cut ad- 
joins the northern one. Later another shaft was sunk. a t  about 
82 feet to the soutii-east. to  a depth of 41 feet. i t  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 chaliis 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 Propr:etary Copper 
Mining Company, but. t,here are no official records of this. The 
only recorded production i s  for 1953. when 32 tons of cl-ipreous 
ore averaging 8.06 per cent. Cu was raised from Location 342. 

TIZC hit. illtlggnwtl. LkljnsZts 
Mt. Muggawa is situated 6 miles noi-tin of Arrtno Siding 

on Lhe western side of t,he Mingenew raiiwag line. 
Campbell reported that  the principal WOL, 

in a “quartzose lode” outcropping in gneiss and mica schist 
ahout 1 .Et miles south-east of the Mount, and trending- 30 degrees 
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west of north. Prior t o  1870 rive umderlay shafts and one vertical 
one were sunk. The width of the ore body i s  aborit 2.5 feet. 
and it dips to  tdhe east at  a. steep angle. 

Several shafts were sunk between Mt. Muggawn and Mt,. 
&lisery. about i . 5  miles further north. hnt no wcvortliwhile deposit 
was found. Seven a,nd n haif bons of ore -with a copper cont,ent 
of 1 .2  L.ons are recorded as having been raised from freehold 
property in 1908. This production same from a sma!l deposit 
in  chocolate tuff, in the north-western corner of Location 4441. 
Campbell rcport,s that' a+ the time of his visit in Augns%, 1907. 
a 52-feet shaft had been s~xizk 02 a formation 2.5 feet wide, striking 
north-south. and dipping westerly at, 70 de,grees. This formn- 
tiori csuried reins of ore. some of which were black sulphjite 
of copper. A sample taken by Gibson, X~wvey Geolog.ist assayed 
33.16 per cent. Copper, 21 grs. per ton gold, and 16 dwts. 7 grs. 
per ton silver. 

Other showings of copper mineralisation have been reported 
from ahout 2 miles east,- 
north of Granite Hill) : 
west corner of Location 
where a shaft sunk in t u  
of native copper ; and in  the vicinity o f  tile north-east corner 
of Location M328 and for some distance t-o the north. 

The production from sundry claims in the  .4rri?io-Yanilan- 
ooka area is recorded as 126.05 tons o f  ore assaying 14.6 per cent. 
Cu, in 1908. 

Futiire Exploralion 
With the exception perhaps of tbe  deposit located about 

1 miie to  the south-south-west of Mt.  Muggawa, it i s  fairly cer- 
tain tha t  these collcentratzons of copper have been due t o  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 deposilrs will be found any- 
where in this area. 

THE JERRAMUNGUP DEPOSIT 
This ground wiis originally held as  the  Net tg  Copper Mine 

(M.L. 5921) which yielded some production about the gear  1907. 
A Licence to  Treat Tailings was taken out on this ground in 
1955 (L.T.T. 1309IIi, and i t  was heid as a Mineral Claim in 1956 
(M.C. 53421). 

The deposit; is located about 2 miles north-east of the Jerra- 
milngup Iiomestdead. Reference ma,y be made to the Lands 
Department Lithograph 419180. This  deposit, was l i n t  examined 
by the auGhor and the following 'informa,tion has been taken  
from a report by Mr. A. Oliver on Geological Survey File 172/20 
written in 1920. 

The conntry rocks consist o f  granitic-gneiss, wf t h  some 
remna,nts of slate, quart,zite and basic, jgneous rock. The ore 
body. whjcli t>rends in an east-west direction, had been worked 
by xleans of a shallow open-cnt. from 12 t o  15 feet deep, and two 
shafts about 20 feet apart .;ihic?i were originally about 80 feet, 
deep. The width of the rninera!ised zone is not given, bu t  it 
must have been fairly wide siiice i t  is stated t,hat, t.here were a 
number of nort,h-sout.h crosscuts leading off from the open-cut. 
The shafts were connected at t h e  botkom by a <\rive. It is re- 
ported t'bat, altogether R good deal of cross-cutting and driving 
haad been done. 

197 



ated tha t  about 200 tons of copper ore were taken 
from this deposit prior to  1920, but there is no 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 specimei? gave :- 
Copper, 37-41 per cent. ; gold, trace, Production from this 
ground is as follours :- 

7'nhlc !I I 
C O P P E R  ORP: AXJJ ('0 

THE WARBURTON RANGE DEPOSITS 
A small tonnage o f  ore has been produced from several small 

deposits on the ,Tarburton 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 25 degrees southxwirds, There 
are eight deposits over about 13 miles in  an east-soFth-east 
line. They appear t o  be a combination of primary veins. con- 
centration by solution and precipitat;on, and copper bearinq 
amygdales in lava. It i s  considered (T~mong, 1961) tha t  a small 
quantity of easily won ore can be recqvemd but that  the prospect 
of large scale mining development 1s remote, 
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