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STATE OF WESTERN AUSTRALIA. 

Report of the Department of Mines for the State 
of Western Australia for the Year 1927. 

To the Hon. the Minister for Mines. 

Sir, 

I have the honour to submit the Annual Report of the Department for the year 1927, with sum­

maries of reports from the Wardens and other officers, together with various comparative tables furnish­

ing statistics relating to the Mining Industry of the State. 

Reports from the officers controlling the various sub-departments are also submitted. 

I have, etc., 

M. J. CALANCHINI, 

Department of Mines, Under Secretary for Mines. 

Perth, 31st March, 1928. 



DIVISION I. 

Summary by the Under Secretary for Mines. 

PART I.-GENERAL REMARK~. 
H.-MINERALS RAISED. 

Ill.-LEASES AND OTHER HOLDINGS UNDER 
VARIOUS ACTS RELATING TO :MINING. 

IV.-MEN EMPLOYED. 
V.-ACCIDENTS. 

VI.-STAT.E AID TO :MINING. 
VIl.-REMARKS ON THE GOLDFIELDS AND 

MINERAL DISTRICTS, AND SUMMARIES 
OF WARDENS' AND OTHER OFFICERS' 
REPORTS. 

VIIl.-EXISTING LEGISLATION. 
IX.-INSPECTION OF :MACHINERY. 

X.-SCHOOL OF MINES. 

PART I.-GENERAL REMARKS. 

The value of the Mineral Output of the State for 
the year 1927 was £2,202,437, being £169,427 less 
than that for the previous year. Tin showed an in­
crease, but Copper, Silver and Lead decreases. 

The value of the Gold yield was £1,734,571, being 
78.75 per cent. of the total output. 

The value of the Coal output was £407,967, Silver 
£5,829, and Tin £13,316. 

The Dividends paid by mining companies amounted 
to £31,250, and in the preceding year £61,479; a de­
crease of £30,229. 

The total Dividends paid to the end of 1927 
amounted to £28,698,430. To the same date the total 
Mineral Production was £168,881,142, and the total 
Gold Production £157,662,410. 

GOLD. 
The Gold Yield shows\ a decline, being 28,990 fine 

ounces less than in 1926, which was 3,909 fine ounces 
less than in 1925. 

The average value per ton of ore treated in the 
State as a whole has risen from 45.41 shillings in 
1926 to 49.32 shillings in 1927; and in the East 
Coolgardie Goldfield, which produced over 73 per 
cent of the State's reported yield, it rose from 47.39 
shillings to 53.47 shillings. 

Comparing the tonnage of ore treated in 1926 an<l 
1927, there was a decrease of 97,004 tons in the 
latter year, during which 695,951 tons were treated. 

There were increases in Broad Arrow, Dundas 
Phillip's River, Peak Hill, West Pilbara, and East 
Murchison of 13,39·1, 1,553, 256, 142, 20, and 18 tom 
respectively. All the others treated less tonnar<;c, the 
largest decreases being in East Coolgardie, Mount 
Margaret, Murchison, Yalgoo, Yilgarn, and North· 
East Coolgardie of 69,689, 11,823, 9,049, 6,884, 5,244 
and 4,7l7 tons respectively. 

There were increases in the production from Ash­
burton, Broad Arrow, Dundas, East Murchison, Kim­
berley, Phillip's River, and West Pilbara; the others 
reported decreases, 

The acreage held under mining lease for all min­
erals is 53,386 acres, being an increase of 1,150 acres 
when compared with 1926. The area leased for gold 
mining is less by 327 acres, and for other minerals 
greater by 1,477 acres. 

The area held under prospecting areas is 15,782 
acres, including 9,000 acres for coal. This is an in­
crease of 5,914 acres on the area held in 1926, due 
to the larger acreage held for prospecting for coal. 

The number of men engaged in all classes of 
mining was 5,036, a decrease of 401 on the number 
employed in 1926. The number of men engaged in 
mining for minerals other than gold showed an in­
crease of 31, due to improved figures for tin and 
coal. In lead mining there was a falling off, but 
for other minerals little alteration. In gold mining 
there was a decrease of 432. 

The average value of gold produced per man em­
ployed on gold mines was £410.36 in 1926, and 
£431.97 in 1927. 

The average tonnage raised per man was 175.17 
tons, and in the previous year 180.75 tons. 

The second periodical examination, under the pro­
visions of the Miners' Phthisis Act, of persons em­
ployed in the mines, commenced on the 7th Febru­
ary, 1927, and was completed on the 30th Novem­
ber, 1927. The results are as follow, and for the 
purpose of comparison the figures for the 1925-26 
examination are also given:-

RESULTS OF 1927 EXAMINATION. 
Total number of men examined ... 

Suffering from-
Miners' Phthisis-Early 

, Advanced 
, , plus Tuberculosis 

Tuberculosis only 
Normals ... ... 

per cent. 
381 = 10·2 

93 = 2·5 
128 = 3·4 
10 = ·3 

3,116 = 83·6 

8,728 = 100·0 

3,728 

3,728 

RESULTS OF THE 1925-26 EXAMINATIONS. 
Total number of men examined ... 

Suffering from-
Miners' Phthisis-Early 

, Advanced 
, , plus Tuberculosis 

Tuberculosis only 
Normals ••• . .. 

per cent. 
459 = 11·4 
183 = 4·5 
131 = 3·3 

11 = ·3 
3,239 = 80·5 

4,023 = lOO· 0 

4,023 

4,023 

Of the total number of 4,023 men who were ex­
amined during the 1925-26 examinations, 2,781 were 
re-examined in 1927, of whom 2,290 were classified 
as normal in 1925-26, and 2,244 in 1927. The results 
of the 1927 re-examinations revealed that of the 
2,290 men who were normal in 1925-26-

30 had advanced to miners' phthisis early. 
Nil to miners' phthisis advanced. 
13 to miners' phthisis plus tu~rculosis, anu 

three to tuberculosis only. 



Of the 2,781 men re-examined in 1927-
360 were reported to be suffering from miners' 

phthisis early in 192·5-26, and 
348 in 1927. 

Sixteen of the 360 men were found to have pro­
gressed to miners' phthisis advanced, and 26 to 
miners' phthisis plus tuberculosis. 

One hundred and thirty-one were classified as 
miners' phthisis advanced in 1925-26, and 85 in 
1927. 

Sixty-two of the 131 men were found on re-exam· 
ination to have developed tuberculosis. The number 
examined for the first time in 1927 was 945, show­
ing-

Miners' phthisis early-33 = 3.5 per cent. 
Miners' phthisis advanced-8 = .8 per cent. 
Miners' phthisis plus tuberculosis-25 = 2.7 per 

cent. 
Tuberculosis only-7 = .7 per cent. 
N ormals-872 = 92.3 per cent. 

It will be noted from the above figures that the 
most important fact revealed by the 1927 re-exam­
inations is the predisposition of the miners' phthisis 
cases to develop tuberculosis. Of 131 men reported 
to be suffering from miners' phthisis advanced in the 
1925-26 examinations, 62 or 47.3 per cent. were, on 
re-examination in 1927, found to have developed 
tuberculosis, and of 360 cases of miners' phthisis 
early 26 or 7.2 per cent. were found to have con­
tracted the disease. 

In view of the fact that a considerable propor­
tion of the men who were re-examined in 1927 had 
been engaged in mining for many years, the results 
of the 1927 examinations indicate an improvement 
in the position generally, although the percentages 
of tuberculosis cases are practically the same. 

The immediate removal of the tuberculosis men 
from the mines, however, should result in greatly 
diminishing tuberculosis amongst the miners in 
future, and the results of the 19~8 examinations 
should show a marked improvement in this respect. 

Of the total number of 474 men reported in the 
1927 examinations to 'be suffering from miners' 
phthisis, only 71 were fresh cases, comprising 63 
early cases and eight advanced. 

The number of beneficiaries in receipt of compen­
sation on the 31st December, 1927, was 215, and the 
aggregate amount of compensation palid fo that 
date was £43,534. Since the first group of tuber­
culosis men was withdrawn from the mines on the 
27th January, 1926, 50 have died and 115 are per­
manently incapacitated from work. The number of 
dependants of the deceased and permanently inca­
pacitated men is 212, comprising 64 wives, 24 
widows, and 124 children. 

In the East Murchison field there was a small in­
crease. 

The Rlack Range district, excepting a little activity 
in the Montague centre, from whence was reported 
the discovery of specimen stone resulting in three 
good crushings being obtained, was very quiet. 

At Sandstone diamond drilling by the Government 
is being carried out. 

In the Lawlers district there was not any improve­
ment. 

In the Wiluna district there was a substantial in­
~rease. and it is expected that there will be a fur-
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ther improvement. Development work was vigor­
ously carried out by the Wiluna Gold Mines, Ltd., 
and on the completion of the railway from Meeka· 
tharra, which has been authorised, it is expected 
that the erection of considerable plant will be im­
mediately undertaken. 

From Cole's Find, Mount Hilda, and Diorite cen­
tres good crushings were reported, and a- - large 
amount of prospecting was in evidence. 

The Murchison field had a decrease. 
In the Meekatharra district there was a falling 

off, but generally speaking there was little change. 
In the various centres outside Meekatharra itself 

a good deal of prospecting was going on. 
In the Cue district there was also a decrease, and 

mining was very quiet. At Reidy's the Mararoa 
Company continued operations, but development 
work was suspended pending the carrying out of 
some diamond drilling shortly, in which the De­
partment is assisting. 

At Poona, mining for emeralds was active, and 
a large number of stones had been shipped to Lon­
don. 

In the Day Dawn district there was a small in· 
crease, but production was practically confined to 
the old Fingall Mine at Day Dawn and the Main­
land Consols at Lake Austin. 

In the Mount Magnet district there was a small 
increase. The principal returns were from proper­
ties in the vicinity of Mount Magnet. Small returns 
were reported from Lennonville, Moyagee, and 
Paynesville, but matters were generally very quiet. 

The Mount Margaret field had a decrease. 
IDi the Mount Margaret district there was a fall­

ing off consequent on smaller outputs from the King 
of Creation and Nil Desperandum mine~. The chief 
production was from the Lancefield. Very little 
prospecting was being done. 

In the Mount Morgans district there was also a 
decrease, and again the chief producers were the 
Westralia Mount Morgans at Mount Morgans, and 
the Devon at Linden. A few prospectors were at 
work. 

In the Mount Malcolm district the principal pro­
ducer was the Sons of Gwalia, but there was a 
smaller output consequent on operations being ham­
pered by floods in the early part of the year and 
later on to a reduction in the number of men em­
ployed, as a result of the decision of the. directors 
to salvage the mine. This, however, has been varied 
owing to the Government having decided to re11der 
considerable financial help for the carrying out of 
a developmental policy and the erection of necessary 
plant, which it is hoped will reduce costs and lengthen 
the life of the mine. No new finds were reported, 
and very little prospecting ·was being done through­
out the district. 

The Coolgardie field had a small decrease. 
In the Kunanalling district matters. were very 

(]niet, and the output showed a falling off. 
At Gibraltar mining is practically at a standstill, 

the only mine working being the Carlton. 
At Widgiemooltha quite a number of prospectors 

were at work. 
At Burbanks the Government is carrying out a 

programme of diamond drilling, which is not ex­
pected to be completed until the new year. 



At St. Ives the ~ward mine is being worked on 
tribute, and a few other mines are working and 
crushing, but no good developments have 'been re­
ported. 

In the immediate vicinity of Coolgardie only a 
few prospectors are working. 

'I' he North Coolgardie field had a small decrease. 

In the vicinity of Menzies a couple of good crush­
ings were got. At Comet V ale the Gladsome-Sand 
Queen mine was vigorously worked, and is expected 
to enter the list of regular producers very shortly. 

At Goongarrie and Mount Ida only a little pros­
pecting was going on. 

In the Ularring district everything was quiet, but 
work will shortly commence on the old Riverina 
South, and it is hoped production will follow. 

In the Y erilla district a small production was re­
ported, but very little prospecting is going on. 

in the Niagara district mining is at a standstill. 

The North-East Coolgardie Goldfield had a de­
crease. This is attributable to a cessation of oper­
ations on the Red Hill mine in the Kanowna dis­
trict, and which is now let on tribute. 

In the Kurnalpi district mining is at a standstill, 
the finds reported last year not having come up to 
expectations. 

The Broad Arrow field had an increase consequent 
on the resumption of active operations on the Asso­
.Jiated Northern Company's mine at Ora Banda. At 
this centre production was also reported from the 
Orinda. Other producers were the Tara-Oversight 
at Broad Arrow, and the W entworth at Dark Horse. 
Although a good deal of systematic prospecting was 
in evidence throughout the field, no new discoveries 
were reported. 

in the East Coolgardie Goldfield the number o'l' 
men engaged in mining was 1,990, ·and in 1926, 2,272; 
a decrease of 282. This goldfield gave employment 
tc over 49 per cent. of the number of men employed 
in gold mining, and the reported production during 
the year was 299,256 fine ounces, over 73 per cent. 
of the total reported yield. 

The tonnage treated was 474,153 tons, being 69,689 
tons less than in 1926. The-yield showed a decrease 
of 4,781 fine ounces on the preceding year. 

The average grade of the ore per ton rose from 
47.39 shillings in 1926 to 53.47 shillings in 1927. 

The majority of the mines maintain&d a regular 
output, but the Oroya Links, unfortunately, closed 
down in August. Its future policy is not known, 
and at present its leases are under exemption. The 
Golden Horseshoe has not yet resumed work, but it 
is expected to do so shortly. A great number of 
tributes have been let on several of the mines. 

At the North end of the field a large amount of 
exploratory work was done but nothing of note dis­
covered. 

In the Bulong district the chief activity was at 
Mount Monger, from whence several good crushings 
were reported. 

In the Yilgarn Goldfield there was a decrease, 
largely the result of the Great Victoria mine at Bur­
bidge having closed down. 
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At W estonia there was a slight improvement, and 
a few mines were being actively developed. 

At Holleton, formerly known as Hollow's Find, 
mining was very quiet towards the end of the year, 
and many prospectors had left. A grtlat Jrawl:lack 
to this locality is the absence of an adequate water 
supply. 

At Manxman the Radio was worked throughout 
the year. 

In the immediate vicinity of Southern C:coss very 
little prospecting was going on. 

ln the Dundas field there was a small increase. 
A slight revival was noticeable. Crushings were re­
ported from the old Mararoa mine and a few other 
leases, and several p.r;ospecting areas were being 
actively developed. 

The Phillip's River field recorded a small increase 
consequent on an improvement at Kundip, where the 
Two Boys mine is again being worked with encoul'­
aging prospects. A good deal of prospecting was 
also being done in the locality. In the vicinity of 
Havensthorpe very little gold mining was in evi­
dence, and consequent on the low price ruling for 
copper and nothing further having transpired re­
garding the assertions of the Separation Company 
that it would demonstrate that its flotation process 
could profitably treat the ores of the field, no copper 
ore was mined. 

In the Northern goldfields, Kimberley, West Kim­
berley, West Pilbara, Ashburton and Gascoyne, no 
development of note was reported . 

In the Pilbara field there was a small decrease, 
and gold mining was very quiet. 

I' , ._ 
TIN. 

The quantity of Tin exported was 77 tons, valued 
at £13,316, an increase in tonnage of 10 tons, and 
in value of £2,866. 

The Greenbushes tinfield produced 58.34 tons, 
valued at £9,544, a decrease in tonnage of 3.07 tons, 
and in value of £582. The Pilbara field produced 
37.44 tons, valued at £6,229, an increase in tonnage 
of 2.02 tons, and in value of £783. None was pro­
duced in any other field. 

TANTALITE. 

The production of 15.28 tons, valued at £3,808, 
was reported from the Pilbara field. This is a de­
crease in tonnage of 4.17 tons, but increase in value 
of £1,451 on the previous year. 

COPPER. 

There was no production of this metal reported 
during the year. 

COAL. 

The output of Coal was 501,505 tons, being 26,686 
tons more than in 1926. All the production was at 
Collie, where seven collieries were producing. Three 
of these, the Premier, Griffin, and Stockton only pro­
duced for portion of the year. The Premier closed 
down in July, and the Griffin and Stockton have 
only recently entered the list of producers. 

The known deposits at Wilga remained unworke:' 
throughout the year. 

At Eradu the Government is still carrying on 
boring operations. 



The number of men employed, 748, is greater by 
62 men than in 1926, and the output per man was in 
1926, 692 tons, and in 1927, 670 tons. 

OIL. 

Boring operations, subsidised by the ]'ederal Gov­
ernment, are still in progress on the area held by 
the Freney Kimberley Oil Company in the North of 
the State. No boring is being done elsewhere at 
present. 

ASBESTOS. 

In the Pilbara field 10.80 tons, valued at £304, 
were reported, a decrease in tonnage of 80.65 tons, 
and in value of £2,132 on the previous year. None 
was produced elsewhere. 

OTHER MINERALS. 

The quantity of Silver obtained as a by-product 
and exported was 49,895 ounces, valued at £5,829, 
and in the preceding year 68,413 ounces, valued at 
£8,863 ; a decrease of 18,518 ounces and £3,034. 

Arsenical Ore, valued at £819, was exported, also 
30 tons of Manganese, valued at £303, and 1,413 
tons of Lead and Silver Lead, valued at £24,592; 
a decrease in tonnage of 2, 7 49 tons and in value of 
£52,149. 

In addition, the production of Gypsum to the ex­
tent of 61675 tons, valued at £9,818, was reported, 
an increase in tonnage of 2,757 tons, and in value 
of £4,200; also Emeralds to the amount of 200 
carats, valued at £421, and 35 tons of pottery clay, 
valued at £114. 

MINING GENERALLY. 

New Zealand had an increase of 5,257 fine ounces 
of gold, Tasmania 638 fine ounces, and Northern 
Territory 21 fine ounces, while the remainder of the 
States of the Commonwealth and also the Territory 
of Papua recorded decreases. 

The Western Australian production was 64.72 pe1' 
cent. of the total for Australasia, and in the pre­
ceding year 68.25 per c~nt. 

The Government has continued unremittingly its 
efforts to as·sist the industry in every reasonable 
direction and thus, if possible, stimulate production 
and arrest the decline which has been such a re­
grettable feature of the gold mining industry for 
some years. 

A special relief accorded during the year was 
the payment on behalf of mine owners of the insur­
ance premium necessary to cover liability for occu­
pational diseases under the Third Schedule of the 
Workers' Compensation Act. This is operative for 
a period of one year, the amount involved being 
approximately £31,000. 

A programme of diamond drilling throughout the 
fields is being carried out in the hope that payable 
deposits may be located. So far no great success 
has attended the Departments efliorts in this regard, 
but they will be continued until all the most pro­
mising localities have been tested. 

Nothing further has eventuated in regard to the 
offer to assist in providing cheaper power for the 
Kalgoorlie mines, mentioned in last year's report, as 
none of the mine owners has indicated to the De­
partment the extent to which such a provision would 
be utilised. 
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The concessions in regard to reduced charges for 
water and for treatment at State batteries have been 
continued. 

The Technical Committee appointed by the Com­
monwealth Development and Migration Commission 
submitted a report dealing with the question of as­
sistance to the Kalgoorlie mines, and indicated that 
8. condition precedent to the granting of any finan­
cial help was amalgamation of the principal mines 
into preferably one or possibly two groups, with a 
view to the carrying out of a comprehensive develop­
mental policy and effecting a substantial reduction 
in overhead charges. This necessitated action in the 
suggested direction by the mine owners themselves, 
but so far nothing has been accomplished. It also 
recommended the carrying out of special geological 
investigations, and made available for the purpose 
a highly trained officer. This work is now proceed· 
ing, and he is being assisted by officers of the State 
Geological Staff. The complete report on the in­
dustry generally is not yet available. 

Towards the close of the year the Federal Gov­
emment convened a conference to discuss prelim­
inary arrangements in regard to a scheme for testing 
in Australia the recently developed methods of geo­
physical prospecting for minerals, oil and water. 

A large sum of money is to be made available 
for this work by the Empire Marketing Board and 
the Federal Government will contribute an equal 
amount. The services of Mr. Broughton Edge, a 
mining geologist, who is reported to have achieved 
conside,rable success in South Africa have, on the 
advice of a technical committee in England, been 
secured for the work. The conference will meet at 
Hobart early in the year, and this State will be 
represented by two officers. 

In mining for base metals, the low prices ruling 
for many caused diminished outputs. 

The assistance to prospectors, by way of susten­
ance, loans of equipment and transport facilities, 
was continued. The Board dealing with this matter 
granted 176 applications, representing 251 men, and 
approved of 127 extensions of existing cases, affect­
ing 158 men. The expenditure involve.d was £5,166 
Ss. The assisted prospectors' operations extended 
from Hall's Creek, in the North of the State, to 
Ravensthorpe, in the South, and from Pemberton 
and Three Springs, in the West, to Karonie, in the 
East. Several good returns were reported, and in 
some instances refunds were made of portion of the 
expenditure incurred. 

The area under prospecting areas for gold and 
minerals, apart from coal, viz., 6,782 acres, although 
2,830 acres less than in 1926, indicates that a fair 
amount of prospecting is still going on. 

The expenditure incurred in rendering assistance 
to mine owners and the industry generally under the 
provisions of the Mining Development Act totalled 
£81,686 7s. lld. Details relative to most of this 
expenditure are giYen in the report of the State 
Mining Engineer, Division II. of this report. in 
addition, guarantees were g-iven to banks on behalf 
of several mine owners, the liability of the Govern­
ment at the close of the year in respect to these 
being £51,500. 
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PART !I.-MINERALS RAISED. 

TABLE 1. 

Qu.t.tnlitg Gnd Value of aU the M inerala produced during 1926 and 1927. 

1926. 1927. Increase or Decrease 
for Year compared 

Description of Minera.ls. 

Quantity., Quantity.) 

with 1926. 

Value. Value. Quantity.) Value. 

£ £ £ 
1. Antimonr (exported), statute tens ... ... 4! 85 ... .. . - 4t - 85 
2. Arsenica ore (exported), statute tons ••• ... • 347 • 819 ... + 472 
3. Asbestos (reported), statute tons · ... .. . 105 2,728 11 304 - 94 - 2,424 
~ OoM(1.-m- ... ... ... 474,819 394,400 501,505 407,967 + 26,686 + 13,567 

Ore (exported), statute tens ... ... ... ... 2 101 + 2 + 101 
5. Copper Ingot, Ma.tte, etc. (exported), statute 1 84 ... ... - 1 - 84 

tens 
6. Fels~ (exported), statute tens ••. . .. ... 8 250 ... . .. - 8 - 250 
7. Gol (exported a.nd minted), fine ounces ... ... 437,343 1,857,716 408,353 1,784,571 -28,990 -123,145 
8. Gypsum (reported), statute tons •.. ... ... 3,918 5,618 6,675 9,818 + 2,757 + 4,200 
9. Lead and Silver Lead (exported), statute tons ... 4,162 76,741 1,413 24,592 - 2,749 -52,149 

10. Manganese (exported), statute tens ... ... 82 503 30 303 - 52 - 200 
11. Mica (exbarted), statute tons ... ... ... 4 t8,328 4 536 ... - 7,792 
12. Pottery y (exported), statute tons ... ... ... . .. 35 114 + 35 + 114 
13. Silver (exported), fine ounces •.• ... ... 68,413 8,863 49,895 5,829 -18,518 - 3,034 

... ... 24 5,751 17 8,746 - 7 - 2,005 14. Tantalite, (e:&orted) statute tons 
15. Tin (exports ), statute tens •.. ... . .. 

! 
67 10,450 77 13,3161 + 10 + 2,866 

16. Emeralds (reported), carats ... ... ... ... . .. 200 421 + 200 + 421 

Total Values ... ... ... 
I 

... 2,371,864 ... 2,202,437 .. . 1-169,427 

• Contained in Gold ore. t The value stated for Mica in 1926 is that declared by the exporter at the time of shipment, but later 
information indicates that it was overstated. 

TABLE 2. 

Value and Peroentage of Mineral E:eporta in relation to the Value 
of Total E:eporta from Weatern Australia, 

Year. l I Mineral Exports I 
Total Exports. (exclusive of Percentage. 

Coal) 

£ £ 
1901 ... ... . .. ... 8,515,623 6,920,118 81·27 
1902 ... ... . .. ... 9,051,358 7,530,319 83·20 
1903 ... ... ... ... 10,324,732 8,727,060 84·53 
1904 ... ... .. . ... 10,271,489 8,625,676 83·98 
1905 ... ... . .. ... 9,871,019 7,731,954 78·33 
1906 ... ... . .. ... 9,832,679 7,570,305 76·99 
1907 ... ... . .. ... 9,904,860 7,544,992 76·17 
1908 ... ... ... . .. 9,518,020 7,151,317 75·13 
1909 ... ... ... ... 8,860,494 5,906,673 66·66 
1910 ... ... ... . .. 8,299,781 4,795,654 57·78 
1911 ... ... .. . ... 10,606,863 7,171,638 67·61 
1912 ... ... ... ... 8,941,008 5,462,499 61·09 
1913 ... ... ... . .. 9,128,607 4,608,188 50·48 
1914 ... ... ... ... 8,406,182 3,970,182 47·23 
1915 ... . .. ... ... 6,291,934 2,969,502 47·19 
1916 ... ... ... ... 10,878,153 6,842,621 62·92 
1917 ... ... . .. ... 9,323,229 5,022,694 53·87 
1918 ... ... . .. . .. 6,931,834 2,102,923 30·34 
1919 ... ... . .. ... 14,279,240 6,236,585 43·67 
1920 ... ... . .. ... 15,149,323 3,096,849 20·44 
1921 ... ... ... ... 10,331,405 1,373,810 13·30 
1922 ... ... .. . ... 11,848,025 2,875,402 24·27 
1923 ... ... .. . ... ll,999,500 3,259,476 27·16 
1924 ... . .. ... ... 13,808,910 1,424,319 13·24 
1925 ... ... ... .. . 13,642,852 *173,126 *1·27 
1926 ... ... ... . .. 14,668,184 1,597,698 10·89 
1927 ... ... ... ... 15,805,120 472,041 2·99 

Total since 190~ ... 286,490,424 131,163,621 45·78 

• The Mineral Exports for 1925 were abnormally low, for the reason that the movement 
of fine gold bars and gold specie was restricted during the year, probably due to the uncer­
tainty .in the London-Australian exchange position, also to the resto~ation of the gold 
standard and the opportunity afforded B&nks to replenish depleted stocks. The Exports of 
Minerals other than gold were approximately the same as n the previous year. 
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TABLB 3. 

Showing for every Goldfield tke amount of Gold reported to tke Mines Department as required by tke 
Regulations ; ako tke percentage for tke several Goldfields of tke total reported and tke average value 
of tke Gold per ton of ore treated. 

Reported Yield. 

Goldfield. 
Peroentage for eaoh 

Goldfield. 
.A vera.ge Value of Gold 
per ton of Ore treated. 

1926. 1927. 

j I 1926. 1927. 1926. 1981. 

"------

fine ozs. fine ozs. shillings. shillings. 
I. Kimberley ... ... ... .. . 65 194 ·01 ·05 ... ... 
2. West Kimberley ... ... .. . . .. ... .. . ... ... ... 
3. Pilbara. ... ... ... .. . 2,376 2,023 ·55 ·50 82·29 155·11 

f4· West Pilbara. ... ... ... ... 29 58 ·01 ·01 .. . 14·80 
5. .Ashburton ... . .. ... .. . 10 15 ·01 ·01 ... ... 

i 6. Gasooyne ... ... ... ... 85 79 ·02 ·02 ... . .. 
P· Peak Hill ... ... ... ... 2,140 1,689 ·50 ·41 82·71 66·29 
8. East Murohison ... ... ... 5,336 6,025 1·24 1·48 74·89 91·49 

(9. Murohison ... ... ... ... 33,487 27,886 7·82 6·86 47·38 48·58 
10. Yalgoo ... ... .. . ... 6,382 2,894 1·49 ·59 56·26 78·83 
11. Mt. Ma.rga.ret ... ... ... 43,628 86,698 10·19 9·08 31·05 29·05 
12. North Coolgardie ... ... ... 2,472 2,055 ·58 ·51 162·66 158·94 
13. Broad Arrow ... ... .. . 1,460 7,570 ·34 1·86 89·42 42·80 
14. North-East Coolga.rdie ... ... 6,199 2,487 1·45 ·61 61·47 59·21 
15. East Coolgardie ... ... .. . 304,037 299,256 70·98 78·62 47·39 58·47 
16. Coolgardie ... ... . .. ... 5,998 5,786 1·40 1·42 55·56 98·49 
17. Yilgam ... ... ... ... ... 11,792 9,227 2·75 2·27 31·11 29·05 
18. Dunda.s ... ... ... . .. ... 2,682 2,789 ·62 ·67 106·50 68·50 
19. Phillips River ... ... ... ... 19 284 ·01 ·07 65·47 86·87 

State genera.lly ... . .. 133 10 ·03 ·01 ... ... 
Totals and averages ... ... \l28,330 406,470 100·00 100·00 45·41 49·82 

The total gold yield of the State is as shown iu Table 1, being the amount of gold exported, and also that lodged at 
the Royal Mint, which total includes alluvial gold and gold not reported to the Department. 

When comparisons are made as to the yield from any particular field with the preceding year, the figures re­
ported to the Department are used. 

l. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 

TABLE 4. 
Aflerages of Gold Ore ratsea anti treated, and Gold produced there/ram, per man employed on the aeveral Goldflekh oj 

the State, during 1926 l'l1ld 1927. 

1926. 1927. 

Tons of Gold Ore Fine ounoes of Gold Tons of Gold Ore Fine ounoes of Gold 
raised"'-and treated. produoed therefrom. raised and treated. produced therefrom. 

Goldfield. 

Per man "Per man Per man Per man Per man Per man Per man Per man 

employed esnployed employed employed employed employed employed employed 
above and above and above and above and under under under " under under under under under ground. ground. ground. ground. ground. ground. ground. ground. 

tons. tons. fine OZII. fine ozs. tons. tons. fine ozs. fine ozs. 
Kimberley ... ... ... ... . .. ... .. . ... .. . .. . ... 
West Kimberley ... ... ... .. . . .. ... ... . .. .. . ... 
Pilbara ... . .. .. . 96·94 61·22 93·92 59•32 88·87 25·58 70·08 46•69 
West Pilbara ... ... . .. . .. ... . .. ... ... .. . . .. 
Ashburton ... ... ... ... . .. ... .. . . .. . .. ... ... 
Gascoyne ... ... ... ... ... ... .. . .. . ... .. . ... 
Peak Hill ... .. . 114·66 62·24 111·66 60·62 145·00 74·84 96·08 49·59 
East Murchison ... . .. 57·66 25·39 50·84 22·39 42·89 17·85 45·65 19·23 
Murchison ... . .. .. . 253·05 138·69 141·13 77·35 253·86 132·19 144·58 75·48 
Yalgoo ... ... . .. 165·62 84·26 109·68 55·80 56·70 27·03 49·28 24·89 
Mt. Margaret ... .. . 428·90 233·41 156·73 85·29 414·65 288·26 141·80 81·48 
North Coolgardie . .. ... 43·72 17·24 83·70 33·01 51·50 15·91 96·40 29·77 
Broad .Arrow . .. ... 17·79 8·09 18·74 8·52 256·60 119·75 129·25 60·24 
North-East Coolgardie ... 182·27 87·17 131·88 63·07 100·09 47·87 69·76 33·36 
East Coolgardie . .. ... 442·15 242·14 246·65 135·08 435·82 241·05 274·28 151·71 
Coolgardie ... ... . .. 71·01 34·07 46·44 22·28 52·93 24·85 61·35 28·22 
Yilgarn ... ... .. . 466·16 179·69 170·90 65·88 420·64 186·95 148·86 63·94 
Dundas ... . .. .. . 58·65 27·78 73·51 34·82 99·03 48·21 74·02 86·08 
Phillips River ... .. . 5·67 1·42 4·37 1·09 39·00 11·37 39·65 11·56 

Total .Averages ... ... 346·57 180·75 185·23 96·61 335·88 175·17 194·99 101·69 
----~-------~- --- -- ··---------- -~--------

The average value 'lf gold produced per man above and under ground was £410·36 in 1926 and £431·95 in 1927. 
The average tonnage of ore ra.ised ·shows a decrease from 180·75 tons to 175·17 tons. The average tonnage raised per 
man is highest in the East Coolgardie Goldfield, viz., 241· 05 tons, average value £644 · 42, the next being Mount Margaret 
Goldfield with 238 · 26 tons, average value £346 ·11. 
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'fABLB 5.. 

Output of Gold from the sweral States of Australia, the Northern Territory, the Territory of Papua, and the 
Dominion of New Zealand during 1927. 

1. 
2. 

4, 
5. 
6. 
7. 
8. 
9. 

State. 

Western Australia ... 
Victoria ... ... 
Queensland ... ... 
New South Wales ... 
Tasmania ... ... ... 
South Australia ... 
Northern Territory ... 
Territory of Papua ... 
New Zealand ... ... 

Total 

... . .. 

... .. . 

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

PeNeDtage- of 
Output of Gold. Value. total Output of 

Australasia. 

Fine ozs. £ £ 
.. . 408,353 1,734,571 64·72 
... 38,538 163,699 6·11 
... 37,979 161,321 6·02 
.. . 18,032 76,595 2·86 
.. . 4,861 20,646 0·77 
.. . 418 1,776 0.07 
... 174 741 0·03 
.. . 3,729 15,839 0·59 .. . 118,830 504,756 18·83 

.. . 630,914 2,679,944 100·00 

TABI.E 6. 
Dividends paid by Western .Australian Gold Mining Companies during 1927 and Total to date. 

(Compiled from information supplied by the Government Statistician's Office and the Chamber of Mines of W.A .• Kalgoorlie.) 

Capital. Dividends. 

Paid in 1927. 
Goldfield. Name of Company. No. of Par Value Paid up .. 

~Authorised Shares. Shares. to. 

I No. Total 
Amount. 

: 

£ I £ s. d. £ s. d. £ 
Peak Hill ... Various Companies ... ... ... 

I 
... ... ... . .. 

East M'ilrobison ... Various Companies ... ... ... . .. ... ... .. . 
Murobison ... Various Companies ... ... ... ... .. . ... .. . 
Mt. Margaret ... Various Companies ... ... ... . .. . .. ... . .. 
North Coolgardie Various Companies ... ... ... ... ... ... ... 
North·East Cool· Various Companies ... ... ... .. . ... ... ... 

gardie 
South Kalgurli Consolidated, 150,000 250,007 0 10 0 0 10 0 2 31,250 East Ooolgardie ... 

Ltd. 
Do. ... Other Companies ... ... ... ... .. . ... .. . ... 

Coolgardie ... Various Companies ... ... ... ... .. . ... .. . 
Yilgam ... ... Various Companies ... ... ... .. . ... .. . ... 
Dundas ... ... Various Companies ... ... ... ... . .. ... .. . 

Total Dividends paid dur· 
ing 1927 ... ... ... ... ... ... .. . 31,250 

Total Dividends paid to 
end of 1927 ... ... ... ... .. . ... . .. .. . 

. . -

TABLE 7. 
Value of Gold Production ·and Percentage of Dividend8 paid. 

Year. 

Previous to 191~ 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 

Dividends paid 
Value of Gold. by Gold 

Production. · Mining Com­
panies. 

£ £ 
133,888,331 26,718,125 

3,723,183 368,295 
3,118,113 338,244 
2,624,427 429,083 
2,352,098 306,958 
2,286,325 191,251 
2,143,028 73,750 
2,060,298 124,771 
1,874,320 55,224 
1,857,716 61,479 
1,734,571 31,250 

I 

1927 I 
___ T_o_t_al----1-57_,_662,410 I 28,6~8,430 I 

Dividends % 
of Total 

Production. 

0/ 
/0 
19·95 
9·81 

10·85 
16·35 
13·05 
8·36 
3·44 
6·06 
2·94 
3·31 
1·80 

Value of Gold 
Production 

by Gold Min­
ing Companies 

only. 

£ 
... 

2,914,325 
2,337,433 
2,212,711 
1,787,721 
1,789,879 
1,730,712 
1,623,588 
1,526,248 
1,495,388 
1,435,572 

I 
I 

18·20 I *18,853,577 1 

* Last ten years only. 

Dividends % 
upon Pro­
duction by 
Gold Mining 
Companies: 

% ... 
12·64 
14·23 
19·39 
17·17 
10·69 
4·26 
7·68 
3·62 
4·11 
2·18 

*10·50 

Grand 
Total pai d 
to end of 

1927. 

£ 
160,666 
437,968 

1,992,670 
1,504,70 1 

575,0 32 
4 89,85 

408,75 1 

9 
5 
9 
5 

22,403,46 
339,49 
513,19 
222,62 

... 

28,698,4 30 



10 

T.A.BLE 8. 

Q~ rJnd VtJlue of Minerals, other than Gold rJnd OotJl, reported to the MiMB Department 
during 1997. 

1927. 

Goldfield, Distriot, or Mineral Field. 

Quantity. Value. 

tons. £ 

Inorease or Deoreaae for Y e&r 
oompared with 1926. 

Quantity. Value. 

tons. £ 

BLACK TIN. 

Pilbara Goldfield (Marble Bar District) 
Greenbushes Mineral Field 

Total ... 

37·44 
58·34 

95·78 

6,229 + 
9,544 -

15,773 -

2·02 + 783 
3·07 - 582 

1·05 + 201 

TANTALITE. 

Pilbara Goldfield (Marble Bar Distriot) 15·28 3,808 4·17 1-+ __ 1,_45_1_ 

LEAD ORE. 

Northampton Mineral Field ... . .. ) __ 5,_8o_9_·50 ____ 17_,3_4_7_+ __ 18_,_16_3_·85_:1 ___ 55_,_5_25_ 

SILVER-LEAD ORE. 

Ashburton Goldfield 60·00 1,179 + 60·00 + 1,179 
Pilbara Goldfield (Marble Bar Distriot) 36·00 792 - 54·50 - 513 

Total ... 96·00 1,971 + 5·50 + 666 

Pilbara Goldfield (Nullagine District) 
West Pilbara Goldfield 

ASBESTOS. 

10·80 304 80·65 
13·89 

2,132 
292 

Total ... 10·80 304 94·54 2,424 

GYPSUM. 

Yilga.m Goldfield 
State generally ... 

Total 

698·25 698 
5,976·25 9,120 

6,674·50 9,818 

+ 559·25 + 559 
+ 2,197·49 + 3,641 

+ 2,756·74 + 4;200 

EMERALDS. 

Murohison Goldfield (Cue District) ... 

The output of Black Tin shows a decrease in ton­
nage of 1.05 tons and an increase in value of £201. 
The production of Tantalite was 15.28 tons, valued 
at £3,808, being a decrease in tonnage of 4.17 toils 
and an increase in value of £1,451 over the previous 
year. Lead ore shows decreases in tonnage of 
18,163.85 tons and in value of £55,525, while Silver 
Lead ore shows increases in tonnage of 5.50 tons 
and in value of £666. Asbestos decreased by 94.54 
tons and £2,424. Gypsum shows an increase in ton­
nage of 2,756.74 tons and in value of £4,200. Emer-

Carats (out). 
200·43 421 

Carats (out). I 
+ 200·43 + 421 

alds were produced in marketable quantities for the 
first time, and consequently show increases of 200.43 
carats, valued at £421. 

The production of Tin was again confined to Pil­
bara and Greenbushes fields, and T·antalite came 
from Pilbara goldfield. Lead ore came from North­
ampton mineral field, and Silver Lead ore from P.il­
bara and Ashburton goldfie.lds. Asbestos came from 
Pilbara goldfield, and Gypsum from Yilgarn gold­
field and from the State generally. Emeralds were 
produced from Murchison goldfield. 



CL L-? 

11 

TABLE 9. 

l~Quantity of Ooal raised during 1926 and 1927, and estimrlted Value thereof, with Number of Men 
employed, and Output per Man. 

Coalfield. 

Collie ... { 

Year. 

1926 

1927 

Quantity 
raised. 

tons. 

474,819 

501,505 

Men employed 

Estimated 
Value. 

Above 
ground. 

-- --;-1 --~~-~ 
394,400 

407,967 

156 

177 1 

Under­
ground. 

530 

571 

Quantity raised 

Per Man em­
ployed under­

ground. 

tons. 

896 

878 

Per Man em­
ployed above 
and under 

ground. 

tons. 

692 

670 

------------------------------~---------------------------------------

The number of men employed at collieries has increased by 62, and the output has increased by 26,686 tons, and 
the value by £13,567. 

PARr IlL-LEASES AND OTHER HOLDINGS UNDER THE VARIOUS ACTS RELATING 
TO MINING. 

TABLE 10. 

Total Number and Acreage of Leases held for Mining on 31st December, 1926 and 1927. 

1926. 1927. 

Description of Leases 
No. l Acreage, No. I Acreage. 

Gold mining leases on Crown land ... ... ... . .. 414 6,580 885 6,241 
, ,. , private property ... ... . .. ... .. . 1 6 

Mineral leases on Crown land ••• ... ... ... 247 45,331 268 46,880 .. .. .. private property ... ... .. . 11 325 8 258 

672 52,236 656 53,886 
--

The total number of leases held for mining purposes decreased by 16 and the area increased by 
1,150 acres, as compared with the year 1926. The number of leases for gold mining decreased by 28 and 
the area by 327 acres. The number of mineral leases increased by 12 and the area by 1,477 acres. 

-



TABLE 11. 

N•_,moor and Acreage of Gold Mining Leases in force each year for the Five Years ending the 31Bt December, 1927. 

I 

Goldfield. District. 

Name. I Procl&imed.l Name. 

West Kimberley ... J9-3-20 ... 
Kimberley ... 20-5-86 ... 
Yilgarn ... ... 1-10-88 ... 

(Private Property) 

Pilbara 1-10-88{ 
Marble Bar ... ... ... Nullagine ... 

Ashburton ... 11-12-90 ... 

u-o-w{ 
Cue ... ... 

Murohism Meekatharra ... .. ... Day Dawn ... 
MoUI).t Magnet ... 

Dundas ... ... 31-8-93 ... 
Coolgardie 6-4-94! Coolgardie ... ... 

1-10-94{ 

Kunanalling ... 
East Coolgardie ... East Coolgardie 

Bulong ... ... 
Yalgoo ... ... 23-l-95 ... 

r Menzies ... ... 
North Coolga.rdie 28-6-95~ Ularring ... ... 

Yerilla ... ... 
l Niagara ... ... 

La.wlers ... ... 
East Murchison ... 28-~~ Black Range ... 

} 15-4-96 I~=,;· 
... 

North-East Cool- ... 
gardie Kurnalp1 ... 

Broad Arrow ... 20-11-96 ... 
Peak Hill ... l-4-97 ... 

l-4-97{ 
Mount Margaret 

Mount Margaret Mount Maloo!m ... 
Mount Morgans ... 

West Pilbara ... 1-11-95 ... 
Phillips River ... 14-9-00 ... 
Other Localities ... ... ... 
Gascoyne ... ... 15-4-97 ... 

Totals ... ... ... ... ... 

Pro­
cl&imed. 

... 

... 

.. . 

... 
6-II-96 
6-ll-96 

... 
7-12-94 
7-12-94 
l0-1-96 
7-12-94 

.. . 
7-12-94 
l-9-97 

7-12-94 
15-4-96 

... 
15-4-96 
15-4-96 
15-4-96 
1-4-97 
1-7-04 
1-7-04 
1-3-10 

15-4-96 
15-4-96 

... 

... 
1-4-97 
1-4-97 
2-4-02 .. . 
... 
... ... 
.. . 

I 
I 

I 1923. 

I 
I 

... ... 

... ... 
45 788 

... ... 
29 403 

3 36 
... ... 
10 105 
32 501 
ll 122 
18 191 
14 159 
54 965 
12 140 

121 1,872 
30 629 
29 520 
19 304 
5 88 
5 75 
2 36 

11 174 
36 664 
22 419 
17 251 
2 17 

22 341 
13 142 
40 924 
31 617 
14 250 

1 ' 6 
6 88 

... ... 
2 12 

------
656 /10,839 

I 

1924. 

... ... 

... ·-· 
40 665 

... ... 
17 167 
3 30 

... ... 
ll 149 
28 449 

9 79 

Ill 92 
13 147 
33 521 
12 160 

123 1,847 
2 45 

18 285 
20 330 

3 56 
10 149 
2 17 

16 248 
8 165 

80 1,710 
16 256 

... ... 
16 257 
6 32 

12 254 
29 595 
11 186 
1 6 
6 88 ... ... 
4 24 

------
560 9,009 

Increase or 
Percentage Decrease in 

' 1925. 1926. 1927. of Total Acreage for 1927
1 

Acreage. c0111pared with I 
1926. Goldfield. 

! I 11 1 I t I "~ l·m·l J I 
., 
i 
~ ., 
A 

.. . 

... 
34 

1 
10 
3 

... 
14 
22 

7 
10 
8 

30 
10 

112 
3 

16 
19 

... 
3 
2 

12 
5 

51 
13 

1 
16 
8 
9 

25 
6 
1 
7 
9 
2 

---
469 

... ... ... 

... ... . .. 
544 33 619 

24 ... .. . 
85 ll 91 
30 2 12 

... .. . .. . 
198 10 137 
356 20 310 

73 6 64 
91 16 151 

108 8 90 
474 14 250 
133 10 133 

1,673 87 1;302 
69 3 57 

239 14 166 
295 16 270 
... 2 48 
51 4 42 
17 2 17 

178 8 155 
86 6 89 

1,067 48 986 
165 12 162 
24 3 72 

274 13 218 
42 9 55 

182 I 7 134-
547 24 529 
102 7 Ill 

6 2 30 
94 6 88 

156 11 192 
12 ... .. . 

---------
7,395 414 6,580 

.. . 
3 
2 
9 
1 
0 
5 

1 

.. . 
1 
2 
5 
0 
6 
2 
8 
6 
4 

1 

1 

1 

86 
3 
1 
9 
3 
2 

... 
4 
4 
4 
9 

5 

. .. 
1 

... 

. .. 

48 
739 

6 
98 
90 

234 
293 

64 
123 
104 
283 
45 

1,276 
57 

146 
94 
60 
27 

73 
62 

1,109 
116 

185 
49 

134 
529 
116 

30 
63 

~ 
9·41 

1·56 

110·06 
j 

1·37 

} ··~ 20·65 

2·52 

} ··~ 
tl8·00 

3·56 

3·31 
·84 

}ll·76 

-46 
1·34 
2·92 

·77 

11·91 

3-01 

11·42 

1-66 

5-25 

21·32 

2·33 

2·89 

19·89 

1·86 

3861 8,253 100·00 100·00 
-------------

48 

Hl6 

85 

52 

14 

14 

5 

344 

I West Kimberley. 
Kimberley. 

: Yilgarn. 

I Pilbara. 
1 .Ashburton. 

Murchison. 

Dundas. 

55 Coolgardie. 

26 East Coolgardie. 

20 Yalgoo . 

196 North Coolgardie. 

I East 
I Murchison. 

118 N.E. Coolgardie. 

33 Broad .Arrow . 
6 Peak Hill . 

Mount Margaret. 

West Pilbara. 
25 Phillips River • 

192 Other Localities . 
Gascoyne . 

671 j 

Decrea.Re for the Year 1927-Leases 28 ; acres 327. The largest percentage of the area leased for Gold Mining purposes is in the respective order :-East Coolgardie, 21·32; East Murchison
1 

19·89. 
Mt. Margaret, 12·46; Yilgam, 11·91; Murchison, ll·42; Coolgardie, 5·25. . ' 

.... 
!>:) 



TABLE 12 . 
. \'umber and Acreage of ]}bneral Leases in force 31st December each year, for the Five Years ending 31st lJecemiJer, 1927. 

------------------------~----

Mining District. I Increase or De-
Sub-District. 1923. 1924 1925. 1926 1927 creaseinAcreage · I · · ~for 1927, oom-

Mining District. 1 ared with 1926. 
----------------.--------~--------------,-------.------,-----~---------- - --------

\Proclaimed.[ Name. I 0J!i~~d.\ Leases.,Aoreage., Leases. Acreage.] Leases.,Acreage.[ Leases.)Acreage., Leases.,
1
Aereage ltcrease.[ c~!;e. Name. 

Asnburton ... 

M~chison ... 

Greenbushes 

Pilbara 

Yalgoo 
Yilgarn 

Coolgardie ... 

East Coolgardie 

East M urchison 

11-12-90 
r 

24-9-91~ 
l 

7--4-92 

... I 16~-92{ 

.•• I 23-1-95 
22-3--95 

22-3-95< 

22-3-95 
)-

28~-95~ 

> 

Cue ... 
Meekatharra 
Day Dawn 
Mt. Magnet 

Marble Bar 
Nullagine 

Coolgardie 
Kunanalling ... 
East Coolgardie 
Bulong .. . 
Lawlers .. . 
Black Range 
Wiluna .•• 
Menzies .. . 

North Coolgardie •. . 16-8-95 Ularring .. . 
Yerilla .. . 

West Pilbara 
Dundas ... 
Collie .•. 

North-East Coolgardie 

Broad Arrow 
Northampton 

Peak Hill ... 

Mt. Ma.rgaret 

Gascoyne ... 
Phillips River 
Other localities 

West Kimberley ... 

Totals 

Niagara .. . 
1-11-95 .. . 

27-12-95 .. . 
21-2-96 ••• 

{ 
Ka.nowna 15--4-96 Kurnalpi 

2o-ll-96 ... 
1-1-97 I ••• 

1--4-97 

1--4-97{ 

15--4-97 
1-7-99 

19-3--20 

(Private Property) 

Mt. Marga.ret •.. 
Mt. Malcolm 
Mt. Morgans 

(Private Property) 

7-12-94 
7-12-94 
1o-I-96 
7-12-94 

16~-92 
6-11-96 

22-3-95 
1-9-97 

22-3--95 
15--4-96 
17--4-04 
1-7-04 
1-3-10 

15--4-96 
15--4-96 
15--4-96 

1-3--97 

l 

7 
10 
4 
2 

2 

1 

22 

48 

146 
271 

34 
96 

28 

••• I 

48 

826 

3 

6 
14 
4 
2 
1 
2 

I 

::: 1 I 

21 

87 

107 
447 

30 
96 
10 
28 

1 

778 

1 

5 
16 
3 

2 

1 

~ 
15 

97 
509 

21 

28 

1 

3 
2 

••• I 

7 
27 

2 

2 

75 
42 

152 
752 

28 

13 

11 476 
2 I 36 

117 I 35,619 

1 
14 

8 
26 
1 

1 
2 

1 

15 
296 

::: i 254 

:176 24 

56~ ~ .•. 

48 

... 28 I 

48 

1 ? ••. 

1-< 

138 

2,760 

60 Ashburton. 

151 

Murchison. 

Greenbushes .. 

Pilbara. 

Yalgoo . 
Yilgarn. 

Coolga.rdie. 

12 East Coolga.rdie. 

East Murchi8on. 

North Coolprdie. 

West Pilbara. 
Dundas. 

... Collie. 
15--4-96 I 
15--4-96 

135 
1 

41,108 
10 

125 
1 

38,059 
10 

14 
2 

117 
2 

588 
36 

35,619 
106 2 106 

14 
2 

126 
1 

614 
36 

38,379 
10 } ... 96 \North-East Cool­

gardie. 

1--4-97 
1---4'--9.7 
2--4-02 

12 
4 
1 

3 

238 
167 
48 

69 

i 
•.. 13 ! 

5 
278 
191 

19 
8 

387 
251 

... : ... 
19 371 
9 275 

:14 
6 

292 
203 

. .. 
} ... 

... 

.•• road Arrow. 

151 Northampton. 

Peak Hill 

•.. If ... 4 ... ... •.. ... ... •.. } ... G 
8 ... ... ... ... ... ••. ... ... ascoyne •• 

Mt. Ma.rgaret. 

17 520 17 398 19 373 18 323 17 275 ... 48 Phillips River. 
20 5,114 25 6,820 25 6,860 25 6,890 24 5,661 ... 1,229 

6 212 6 166 2 68 2 50 2 50 ... ... 'i Other Localities. 

I 
10 448 10 448 10 448 10 448 10 448 ... ... West Kimberley. 

----·l-----l----l-----l----~----l----l----l-----1-----l----~---l 258 49,431 2571 48,002 246 45,407 258 45,656 270 I 47,133 3,224 1,747 I 
In the Coll1e Mineral Field the largest· area is held, VIZ., 38,379 acres, worked entn-ely for coal; thus follow West P1lbara, 614 acres, for copper and asbestos; 

Pilbara, 601 acres, for tin, silver and lead, vanadium, tantalite, lead and manganeRe; Northampton, 49:3 acres, for lead and coal; West Kimberley, 448 acres, for iron; 
Murchison, 296 acres, for emerald; Phillips River, 275 acres, for copper and iron. 



~dfleld or Mineral 
Field. 

Yllgarn 
Pllbara 

~urohlson ..• 
West Pllbara 
Ashburton .•• 
Dundas ... 
East Coolgardie 
-<loolgardie .•• . •• 
North-East Coolgardle 
Phllllps River ..• 
-<lollle •.• 
-Greenbushes 
Northampton 

.Outside Proclaimed 
Fields 

'West Kimberley ..• 

TABLE 13. 

Number cmd Acreage of Mineral LeaseB in force on 31Bt December, 1927, Blwwing Mi'lle'f!altJ for which they are worked. 

:Ml:Nlllw.. 

District. 
\ Silver and Lead. I I CoaL Tin. Copper. Iron. Emerald. Ochre. Asbestos. Vanadium. Clay. Mineral OIL 

I 
Leases. Acres. Leases. Acres. Leases. Acres. Leases. Acres. Leases. Acres. Leases. Acres. Leases. Ac~.e:'·1 Le~es. Acres. Leases. Acres. Leases. Acres. Leases. Acres. ... 

Marble Bar 13 244 s 82 ... 1 48 
Nullaglne ... 

I 
. .. 

Cue 14 296 ... . .. 
2 M I 12 650 

1 .. i5 I 
I 

1 1 
I 

Kanowni" I ••• ... 
005 I 

... 
"126 ss,ii79 

16 1 10 

8 176 

(Private.Properly 1 100 
18 5,440 s 93 

(Private Property) ••• ..• •.• .•• ••• •.• 1 48 .•• ... ..• .•• ••• ••• ·•• •·• · •• I ·· · 1 2 ·•• • ·· 
.•• ... ... ... ... ... 10 448 .•• ..• .•• .•• ••• ••• ••• •.• •.• •.• ••. ••• ••• . .. 

Totals... ---u5" 48,919 --21_420 __ 18_329 __ 12_606 __ 14_200 __ 1 ___ 1 ____ 4-~1---u 660--1-~--1---2----3---gs-

.MINERAL. 

-Goldfield or .Mineral Field. District. 

I 
Total. 

Alunlte. Tantallte. Lead. Gypsum. Radium. Mica. lllaoganeae. 

Leases. Acres. Leases. 1 Acres. Leases. Acres. Leases. Acres. Leases. Acres. Leases. Acres. Leases. Acres. Leases. Acres. 
Yllgarn I 1 48 1 48 
Pllbara .Marble Bar 7 91 2 96 26 561 

Nullagine 1 40 1 40 
.Murchi•on Cue 14 296 
West Pllbara 14 614 
A.ahburton 1 15 
Dundas 2 36 2 86 
Eailt Oooli~nl.le ::: ... 1 1 
()oolgardie ••• 

ii:"anom 
... ... 2 28 2 28 

liorth-East Coolgardle 1 10 1 10 
PhUJI ps River 17 276 
.OOille 

ilJ 
126 88,8711 

dreenbushes ... 8 176 
li orthampton 

(Private" Property) 
14 292 14 292 ... 5 108 . .. . .. 6 208 

Outside Proclaimed Fields 
(Private" Propei:ty) 

1 40 1 40 1 48 24 5,661 ... 2 60 
West Kimberley 10 448 

Totals 2 60 7 91 21 4111 s 76 1 48 2 28 2 ss 270 47,188 



TABLE 14. 

Number and Acreage of Miscellaneous Le-ases in joroe on 31st December, 1927. 

I 
LEASES. 

Goldfield. District. 

I I Tailings. Tramway. Water. 

: I 
I 
I 

No. Acres. No. Acres. No. Acres. 

West Pilbara ... ... ... ... . .. ... ... . .. ... ... . .. ... 2 25 ... .. . 
North Coolga.rdie ... ... ... ... Menzies ... ... ... . .. 1 12 ... . .. 1 5 

East Coolgardie ... ... ... ... ... ... . .. ... ... ... I2 245 ... ... . .. . .. 
() oolgardie ... ... ... ... ... ... ... ... . .. ... .. . I 7 .. . ... I 13 

Phillips River ... ... ... ... ... ... ... . .. ... ... ... ... 3 7 .. . .. . 

I Total 14 264 5 32 2 18 ... ... . .. .. . I 
I 
I 

I Machinery. 

No. Acres. 

... . .. 

... ... 
1 1 

... .. . 
1 10 

2 11 

Total. 

No. Acres. 

2 25 

2 17 

13 246 

2 20 

4 17 

23 325 

.... 
01 



Goldfield or Hlneral 
Pield. 

Kimberley ••• 
West Kimberley 
Northampton 
Pilb&ra 

Do. • •• 
West Pilbara 
Aahburton .•• 
Peak Hill .•• 
Eaat Murchlaon 

Do. 
Do. 

Hurchlson 
Do. 
Do. 
Do. 

Yalgoo 
lilt. lllar.vuet 

Do. 
Do. • •• 

North Ono I !!'"'die 
Do. 
Do. 
Do. . .. 

Broad Arrow 
N.E. Coolgardle 

Do. 
Eaat Coolgardle 

Do. 

~~le::: 
Yilga.m 
Dundaa ..• 
Pbllllpa River 
Collie ••• 
Cil:nM!llbushea 
Gascoyne ..• • •• 
Outside P roclaima4 

Diatrlct. 

Marble B~ 
Nullagine 

... . .. 
Lawlers ..• 
Wlluna ... 
Black Range 
Cue 
Meekatharra 
Day Dawn 
Mt. Magnet 

Mt. Morg~;,. 
Mt. Jllaleolm 
Mt. Margaret 
Menzies ... 
Ularrlng ..• 
Nlagara ... 
Yerilla ... 

ifanowW:" 
Kurnalpi 

Billong ..• 

K:'unanallii;g 

Fields 
Totals 

Increase or ne- for 1927 compared 
witb 1926 ... 

TABLE 15. 

Claims and Authorised Holdings, under " The Mining Act, 1904," and Regulations, existing on 31st December, 1926 and 1927. 
------.-------~----~-------.------~------.---------------

Prospecting Areas. Water Rights. 

Number. .Aereage. Number • Aereage. 

Lode 
Claims. 

Alluvial 
Olalms. 

Mineral 
Claims. 

Dredging 
Claims. 

Residence 
.Area&. 

Business 
.Areas. 

Machinery 
.Areas. 

Tailings 
Areas. 

Garden 
.Area& • 

Washing 
.Area&. 

Quarrying 
Areas. 

1926. 11 1927. 1926. ~~~7·1 1926. 1927. 1926. 1927. 1927. 1926. 1927. 1~~6.11~7. 1926. 1927. 1926. l927. 1926. 1927. 1926. 11117. 
• •• ! 

•.• 131 
13 

7 
••• 4 I 

8 I 
5 

2~ I 
221 13 

7 
25 
18 

5 
15 
13 
12 

2 
3 
5 

14 
10 
15 
44 

2 
24 
11 
64 

7 
4 

5 
27 
10 

1 
1 
6 
1 

35 
10 
12 
23. 

4 
19 
13 

5 
s 
7 

10 
1 
1 
1 

10 
5 
9 

36 
5 

29 
8 

68 
5 
4 
1 

222 
202 

72 

88 
132 

87 
425 
160 
281 
214 

97 
275 
280 
78 

221 
270 
176 

34 
46 
84 

181 
145 
226 677 

48 
423 
194 

1,223 
97 
58 

78 
512 
190 

12 
24 
98 
24 

732 
160 
166 
335 

40 
213 
213 

60 
60 I 138 

124 
24 
12 
24 

158 
84 

189 1 

5771 108 
445 
114 

1,449 
78 
63 

3,000 

2 
1 
1 

1 
6 7 
4 
1 
3 
1 

7 
18 
10 

4 
5 
1 
4 
6 

5 

2 

1 

1 
3 
7 

4 
1 
3 
1 

4 
19 
10 

4 
5 
3 
3 
4 

5 

3 
1 
5 

10 
9 

11 

ig I 
4 
1 

16 
173 

11 
12 

5 
1 
7 

20 

19 

25 

5 

10 
6 

11 

19 
10 

4 
1 

9 
174 
11 
12 

5 
3 
4 

17 

19 

1 

1 

1 

1 

1 
1 
1 

6 

1 
1 

10 

• •• I 

... si' . .. 

1 
1 

1 

S4 
6 
4 
7 

. .. 3 

4 
3 

1 

... s 
3 

1 

1 
1 
1 
4 

2 
1 

2 

1 
6 

4 
1 
2 

2 
4 

8 

9 
1 

1 

2 

1 
6 

3 

• •• I 
~ ~ :g :g 1 1 i i ~ ~I 

... ~I···~ 

...s I 
1 

1 
1 
1 
2 
1 

...1 

3 
2 
4 

1 

2 

,1 
1 

11 
2 

2 
'1 

:c 

1 

1 

···~· 
1 

1 
1 

1 
1 
1 

• .. 2 

1 
1 

11 

2 
1 

s 
8 
1 

1 

1 

1 
s 

2 

1 

11 

2 

4 
3 
3 

...3 

s 
1 
1 
1 

5 

2 
13 

4 
3 

4 

"is 

5 
3 
3 

1 
3 
1 
1 
1 

6 

1 
11 

4 
3 

1 

3 

~ 1 : 2 19 17 15 ::~81 ~ ~ 1 1 3 ..• : 

9 4 ts to ... 7 to ... l. t. t4 "is '"is "'2o ... 2 2 16 u 
1 48 ... ... ... ..• ' ..• ..• ... .•• ... ... ..• ... 1 ... 1 ... ... ... ... ... ... ... ... ... ... 

28 13 8,104 6,278 ... ... ... I ... 38 16 ... ... ... ... .•. .. . 

4391 388 9,868 16,782 ~~~ 436 4 1 11 16 62 43 16 16 108 61 60 59 84 28 87 85 86 80 ..• .. . 

_51 + 6,914 - 14. + 3 _ s + 6 - 9 - 1 --47 - 1 - 6 - 2 - 6 I 
J 

For the Year 1926 the numbers of prospecting areas held was 439, the total acreage being 9,868, which Included 1 area of 256 acres for coal. For the Year 1927 the number held was 388 of a total acreage of 15,782, Including S &rellll of 9,000 acres for coal. 
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TABLE 16. 

Miners' Rights iasued during 1926 and 1927. 

Miners' Rights. Miners Rights 

Place of IIIIIUe, Place of Issue. 

I 1926. 1927. 1926 1927 

~---~---- --------------

Albany ... 9 2 Narrogin 3 
Boulder 17 9 Norseman 49 32 
Bridgetown 6 Northampton 59 27 
Broome 2 8 Northam 6 7 
Bun bury 1 5 Nullagine 38 16 
Busse1ton 6 6 Onslow 44 13 
Camarvon 62 32 Ora Banda 26 27 
Collie 2 3 Payne's Find 1 1 
Coolgardie 112 97 Peak Hill 16 25 
Cue 99 79 Perth ... 340 337 
Derby 15 12 Port Hedland 13 41 
Esperance 1 1 Ravensthorpe 28 43 
Geraldton 10 8 Roeboume 23 27 
Green bushes 66 65 Sandstone 33 34 
Hall's Creek 32 29 Southern Cross 189 170 
Kalgoorlie 461 360 St. Ives 9 5 
Laverton 101 107 Wagin 4 6 
Lawlers 36 26 Westonia 27 5 
Leonora 77 73 Wiluna 51 128 
Marble Bar 94 109 Wyndbam 3 
Meekatharra 133 123 Yalgoo 36 47 
Menzies 77 62 Yarri 2 
Merredin 11 8 York ... 3 
Mount Magnet 136 106 
Mullewa 5 Total 2,655 2,387 
Narembeen 92 55 

TABLE 17. 

Number and Acreage of Miners' Homestead Leases in force on 31st December, 1926 and 1927. 

1926. 
I 

1927. I Increase. I Decrease. 

Goldfield. District. 

Leases.\ 
A ere· I Leases. I AcrP- I Leases. I A ere-

I Leases. I 
Acre-

age. age. age. age. 

i I West Pilbara ... ... ... ... ... ... ... 

I 

... ... ... ... ... .. . 
Green bushes ... ... .. . ... ... 6 522 6 522 ... ... .. . . .. 
Pilbara { Marble Bar ... ... ... ... ... ... .. . .. . .. . ... . .. Nullagine ... ... ... . .. ... ... ... .. . .. . .. . 
Dundas ... ... ... ... ... . .. 21 1,159 

i 
18 1,078 ... .. . 3 81 

Broad Arrow ... ... ... ... ... 2 24 1 4 .. . .. . 1 20 
Yilgarn ... ... ... ... ... ... 13 410 i 14 411 1 1 .. . .. . 
Mt. Ma.rgaret { 

Mt. Malcolm ... 7 1,260 7 1,260 

} 
... Mt. Margaret. 12 325 12 325 ... ... ... ... ... 

i Oue ... ... . .. 

i 

4 1,204 4 1,204 

Murohison Day Dawn ... 2 25 2 25 ... ... ... .. . ... Meekatharra 10 1,665 10 1,665 ... 
Mt. Magnet ... 

I 
1 236 1 236 

Yalgoo ... ... ... ... ... .. . 5 1,204 4 710 .. . ... 1 494 

Coolgardie { Coolgardie ... ... 21 891 21 891 } ... Kuna.nalling 3 530 3 530 ... ... ... ... ... 
East Coolga.rdie ... ... ... .. . 78 2,546 77 2,526 .. . ... 1 20 
Phillips River ... ... ... ... ... 124 17,401 124 17,401 .. . ... . .. .. . 
Peak Hill .. ... ... ... ... 5 547 5 547 .. . ... ... .. . 
North-East Coo.gardie ... Kanowna ... ... 12 702 12 7021 ... ... ... .. . 

~ 
Menzies ... ... 5 690 5 

~J North Ooolgardie Yerilla. ... ... 1 10 1 10 ... ... . .. i .. . 
Niagara ... I 1 20 1 20 I ... I 
marring ... ... i 1 20 1 '20 
La.wlers ... ... 

I 
6 1,115 6 1,115 

East Murchison .. Black Range ... 1 307 2 327 1 20 ... .. . 
Wiluna ... ... I 3 39 s 39 

Total i 
3441 32,852 I S40 32,2581 21 21 61 615 ... I I 

As oompared with tile Year 19261 the qumJx!r of l~ 4eld has decreased b;y- 4 and the area by 594 &e~· 
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PART IV.-MEN EMPLOYED. 

TABLE 18, 

Av13'1'age number of Men engaged in Mining during 1926 and 1927. 
--------------------- --------------·-

Gotdfiell. 

... 

... 
l. Kimberley ... 
2. West Kimberley 

3. Pilbara ... 
4. West Pilbara ... 
5. Ashburton ... ... 

... 

... 
6. Gascoyne ... 
7. Peak Hi:J ... 
8. East Murchison ... 

9. Murohison ... ... 

10. Yalgoo ... 
11. Mt. Margaret ... 

12. .N.orth Coolgardie ... 

13. Broad Arrow ... 
I4. North-East Coolg ardie 

I5. East Coolgardie ... 
16. Coolgardie ... ... 
17. Yilgarn ... 
18. Dnndas ... 

... 19. Phillips River 
State genera lly 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... ... ... 

District. 

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

... ... ... 
{ Marble Bar ... 

Nullagine ... 
... ... ... .. . 
... ... ... ... 
... . .. .. . ... 
. .. ... ... ... 
( Lawlers ... 

{ 
Wiluna .. . 
Black Range 
Cue ... ... 
Meekatharra ... 
Day Dawn ... 
Mt. Magnet ... ... ... .. . 

I 
Mt. Morgane ... 
Mt. llfalcolm ... 
lilt. Margaret 
Menzies ... 
Ularring ... 
Niagara I ... 

L Yerilla ... 
... ... . .. ... 
J Kanowna ... 
1 Kumalpi ... 
I East Coolgardie 
l llulong ... 
f Coolgardie ... 
l Kunanalling ... 
... ... .. . 
... ... .. . . .. 
... .. . ... .. . 
... .. . . .. . .. 

Total-Gold Mining 

. .. .. . 

... 

... ... .. . 

... 

... 

... . .. 

... 

... .. . 

... . .. 

... 

... 

... 

... 

... 

... . .. 

. .. 

.. . 

... 

... 

... 

... . .. 

... 

... 

... 

... 
... 

Reef or Lode. 

1926. I 1927. 

I 
I 

I 
I 

. .. 
I .. . ... . .. . .. 
I 

... 
... 32 36 

6 6 .. . .. . I . .. . .. ... . .. 
. .. ... .. . 
.. . 35 31 
. .. 24 23 
. .. 145 236 
. .. 49 52 
. .. 90 83 
. .. 204 178 
. .. 34 27 
... 

I 

88 80 
... 114 97 
... 74 61 .. . 394 347 
... 

I 
4I 41 

... 42 39 

... I 3 9 
I I3 7 ... 

... 
I 

I3 13 
. .. 12I 120 
. .. 71 52 

I 2I 17 .. . 
I 

... 2,205 1,928 
4I 39 .. . 

I . .. 189 158 
I 59 42 ... .. . I I79 144 

... 76 76 
12 24 

AJluvial. Total. 

I926. I 
4 

. .. 
10 

I 
2 i 2 
2 
5 
3 

... 
2 

. .. 
12 

... 
2 
1 

... 

. .. 

... 
1 

... 

... 

.. . 
6 
3 
I 

23 
3 

17 
.. . 
... 
. .. 

1 

1927. 

4 
.. . 

4 
1 
2 
2 
2 
5 
6 

. .. 
1 

. .. 
5 

... 
2 
1 

.. . 

. .. 

.. . 
1 

... 

.. . 
1 
5 
3 
1 

21 
2 

14 
.. . 
.. . .. . 

I926. 1 1927. 

4 4 

42 
7 
3 
2 
2 

-lO 
27 

145 
51 
90 

216 
34 
90 

Il5 
7+ 

394 
4I 
43 

3 
13 
I3 

121 I u: 
22 1 

2,22s I 

2~: 'I 59 
179 
76 

40 
7 
2 
2 
2 

36 
29 

236 
53 
83 

183 
27 
82 
98 
61 

347 
41 
40 

9 
7 

14 

I ... 13 I 

125 
55 
18 

1,949 
41 

172 
42 

144 
76 
24 
7 __ 1_I _. ___ 7 , ... ... ri I 

. .. 1 4,387 j 3,973 1 - -1o1·(-83 --;.-; ~~R ~-- 4,os6-
j ---------------------------------------------

MINERALS OTHER THAN GOLD. 

Tantalite Marble llar li 14 
:lH 38 
In 68 

... ... 
Tin { Green bushes ... Marble Bar 

r West Pill!ara 
8 9 

... . .. 
l:l9 41 

Copper < Phillips River ... 

Lead Ore 
L .\" orthampton ... 

Northampton 
Coal ... Collie River ... HS(j 748 
Asbestos Nullagine n 5 ... 4 

24 21 ... ... 
9 10 ... 22 

Gypsum I Yilga.m ... 
l. State Generally 

!'lilver-Lead Ore { Ashburton 
Marble Bar 

Emeralds Cue 

Total-Other Minerals 949 980 

GRAND TOTAL ... 5,437 5,036 

*Classitied elsewhere as employed at mini's. 
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TABLE 19. 
Average N'IJ!fl'&ber of Men employed at Mines during 1987. 

Asbestos ... 
Coal ... ... 
Copper ... ... 
Gold ... . .. 
Gypsum ••• ... 
Lead ... . .. 
Silver-Lead Ore ... 
T 
T 

antalite ... 
in ... 

Emeralds 

... 

. .. 
... 

Mineral. 

... 

... 

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

... 

... 
... 

Total 

... . .. . .. 

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

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

... ... ... 

I Percentage of 
Increase or de-

Above ground. I Under ground. 
crease com-

Total. total men pared with 
employed. 1926. 

1 4 I 5 ·10 - 4 
177 571 I 

748 15·10 r 62 I ' 5 4 9 ·18 + 1 
1,901 2,072 3,973 80·21 - 414 

25 . .. 25 ·55 + 1 
17 24 41 ·82 - 88 
5 5 10 ·20 + 1 

12 2 14 ·28 + 8 
*102 4 106 2·12 + 28 

11 11 22 ·44 + 22 

2,256 I 2,697 I 4,953 I 100·00 - 383 

* As the tin obtained is principally " stream tin," the average number of alluvial workers has been, in this case, included 
in the heading;" above ground." 

The above table deals with men working their own mines, or employed on wages, and is compiled from returns furnished 
to the Department by mine-owners. 

TABLE 20. 
Avernge to the several Number of Men employed at Gold Mines during 1927, classified according 

Goldfields and the proportion of Men employed in each Goldfield. ! - ___ ..c._ _________ _ 

Goldfield. 

l. Kimberley 
2. West Kimberley ... 
3. Pilbara 
4. West Pilbara 
5. Ashburton 
6. Gasooyne ... 
7. Peak Hill 
8. East Murohison ... 
9. Murohison ... 

10. Yalgoo 
11. Mt. Margaret 
12. North Coolgardie 
13. Broad Arrow 
14. North-East Coolgardie 
15. East Coolgardie ... 
16. Coolgardie 
17. Yilgarn 
18. Dundas 
19. Phillips River 

State generally 

Total 

----·------- ·- -------

Goldfield. 

l. Kimberley 
2. West Kimberley ... 
3. Pilbara 
4. West Pi! bara 
5. Ashburton 
6. Gasooyne .. . 
7. Peak Hill .. . 
8. East Murchison 
9. Murchison 

10. Yal!ZOO 
11. Mt. :\{argaret 
12. North Ooolgardie 
13. Broad Arrow 
14. North East Coolgardic 
15. East Coolgardie 
16. Coolgardie 
17. Yilgarn 
18. Dundas 
19. Phillipa RiTer 

Total 

Percentage of total 
Men employed. I I Increase or li 

Above I Under Total. Decrease 
Ground. Ground. compared ------.------

1 with 1926. I 1926. 1927. 

-----

14 28 42 + 4 ·87 1·06 
1 ·02 

15 16 31 4 ·80 ·78 
180 131 311 + 93 4·97 7·83 
176 192 368 48 9·50 9·26 
49 48 97 17 2·60 2·44 

191 258 449 60 11·60 11·30 
47 21 68 3 1·62 1·71 
64 56 120 1 2·76 3·02 
36 33 69 23 2·10 1·74 

879 1,088 1,967 279 51·17 49·51 
108 92 200 48 5·65 5·03 
80 64 144 35 4·09 3·62 
39 37 76 1·73 1·92 
17 7 24 + 12 ·27 ·60 
6 1 7 4 ·25 ·18 

1,901 2,072 3,973 414 100·00 100·00 

---------- -------'------------'------

TABLE 21. 
Alluvial Gold Workers. 

1926. 1927. 

4 4 

11 5 
2 2 
2 2 
2 2 
5 5 
5 7 

14 7 
1 1 

Increase or De­
crease compared 

with 1926. 

6 

+ 2 
7 

1 2 + 1 
6 5 1 

1-------i-~----:-------~-: ____ ~ 
101 83 1 -- 18 
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TA.BLB 22. 

Table showing Rnte of Wages Payable in the Mining Industry at the 31st December, 1927. 

Class of Employee. 

Yilgarn, Coolgardle, Broad 
Arrow, Dundas, E. Cool-
gardie, N.E. Coolgardie, Meekatharraand Youanml Cue and Day Dawn 

N. Coolgardle, Mt. Margaret, Districts. Districts. 
East Murchison Goldfields, 
and Northampton Mining 

District, 

-----------------------T------------~--------~---------

Rock Drill Men in Shafts .. . 
Roek Drill Men in Rises .. . 
Rock Drill Men in Winzes .. . 
Rock Drill Men In other places 
Hand Miners In Shafts ... 
Hand Miners in Rises 
Hand Miners In Wlnzes ... 
Hand Miners In other places 
Shaft Tirnbermen .. . .. . .. . 
Timbermen ... ... ... ... 
Mullockers, Truckers, Shovellers, etc. 
Bracemen, Platmen, and Skipmen 
Man In charge Explosives Magazine 
Platelayer (Underground) .. . 
Scalers (Underground) .. . 
Sampler ... ... .. . 
Rock Breaker-Crackermen 
Battery Feeders and Mill Hands 
.Battery-Repairers, etc. 
Mechanics' Labourer 
Iron Furnace men .. . 
Castings Dresser .. . 
Pltman and Pumpman .. . 
Fireman, Leading ... .. . 
Fireman, Steam or Boaster 
Wood Trimmer .. . .. . 
Pumpman on the Surface ... 
Greaser, Cleaner, and Oil er 
Motorman ... ... 
Ball Mill Hand 
Boiler Cleaners 
Filtm press Filler .. . .. • 
Cyanide and Filter press Men 
AmalgaDllltor •.. ... ... 
Wilfley Tablemen 
Grinding Panman ... .. . .. . 
Vacuum Plant Hands (Top) .. . 
Vacuum Plant Hands (Bottom) .. . 
Timber Dresser, Sawyer, etc. 
Jlgman ... ... ... . .. 
Tool Sbrupeners ... ... 
Holman Hoist (aboveground) 
Holman Hoist (underground) 
Blacksmith's Striker ... .. . 
Platelayer on Surface 
Roper and Rigger 
Sailor Gang Men 
Conveyor Belt Men 
Horse-driver .. . 
Sanitary Man .. . 
Watchman ... . .. 
Smelter (Gold Room) 
General Labourer ... 
Popper Machine Man 
Pipe Fitter ... .. . 
Tailings Dam Man .. . 
Diamond Drillers ... ... 
Diamond Drillers' Assistant 
Spotters ... ... 
•Winding Engine-drivers 
Winch-drivers ... 

Other Engine-drivers 

Locomotive-drivers ... 

Rate per Shift. 
s. d. 
17 8 
17 2 
16 10 
16 6 
16 10 
16 4 
16 0 
16 8 
17 8 
16 10 
14 10 
15 10 
16 4 
15 10 
16 10 
16 0 
15 4 
14 4 
15 10 
14 10 
16 4 
14 10 
16 10 
16 4 
16 4 
14 10 
15 10 
16 4 
16 2 
15 4 
16 10 
16 2 
16 4 
16 0 
u 8 
u 10 
16 4 
16 0 
16 2 
15 1 
16 4 
16 2 
16 8 
14 10 
16 4 
16 4 
u 10 
u 4 
14 4 
17 8 
16 10 
16 0 
u 4 
16 6 
16 8 
14 4 
17 0 
15 0 
16 2 
18 0 

{ 

17 0 
16 6 

to 
17 6 
17 6 

Rate per Shift, 
s. d. 
18 10 
18 4 
18 0 
17 8 
18 0 
17 6 
17 2 
16 10 
18 0 
18 0 
16 0 
16 6 

16 8 
16 0 

16 0 

... 
18 0 
16 6 

... 
18 0 
16 6 

... 
18 0 

... 
16 4 ... 
17 6 

... 
16 0 

... 
16 0 

Rate per Shift. 
s. d. 
18 1 
17 7 
17 8 
16 11 
17 s 
16 9 
16 5 
16 1 
17 8 
17 8 
16 8 
16 9 

15 9 
15 s 
16 3 

. .. 
17 8 
16 9 

... 
17 8 
16 9 

. .. 
17 3 

... 
16 7 ... 
16 9 

. .. 
15 8 

. .. 
15 8 

} f As column 1 with Special l ance. 
Dlstrlet Allow-

Forty-eight hours on surface (exclusive of crib time) and forty-four hours underground (including crib time) constitute 
a week's work. 

* 6d. per day extra if they raise or lower human beings. 

District Allowances.-In addition to the wages as per Column I, the following allowances are raid to workers 
in .the Districts enumerated hereunder, except those portions situated within a radius of five miles of Kalgoorlie, Cool· 
gardie, and Southern Cross :-

First District--Lying South of Kalgoorlie and comprised within lines starting from Kalgoorlie, thence W.S.W. 
to Woolgangie, then S.E. to Dundas, then N.E. to a point IO miles East of Karonie, on the Trans-Australian 
line, and thence back to Kalgoorlie : 

Is. per shift extra for those mines within five miles of the railway and Is. 6d. per shift for those 
outside. 

Second District--Starting from Kalgoorlie, W. S. W. to Woolgangie, thence N.N. W. to the intersection of the I20 E. 
meridian with the 30 S. parallel of latitude, thence N.E. by E. to Kookynie, thence back to the point 10 miles 
East of Karonie on the Trans-Australian line, and thence back to Kalgoorlie : 

Is. 3d. per shift extra for those mines within five miles of the railway and ls. 6d. per shift for those 
outside. 

Third District-Starting from and including Kookynie, then N. by W. to Kurrajong, thence N.E. to Stone's Soak, 
thence S.E. to and including Bnrtville, thence S.W. through Pindinnie to Kookynie: 

Is. 6d. per shift extra for those mines within five miles of the railway and Is. 9d. per shift for those 
outside. 

Fourth District--Surrounding Southern Cross within a radius of 30 miles : 
Is. per shift extra. 

Fifth District-Comprising all mines not specifically defined in foregoing boundaries, but within ar~a compriSild 
in Goldfields enumerated at head of Column 1 ; 

2s. per shift e~trl'o, 
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PART V.-.ACCIDENTS. 

TABLE No. 23. 

MEN EMPLOYED IN MINES KILLED AND INJURED IN MINING ACCIDENTS DURING 
1926 AND 1927. 

----
A.-According to Locality of Accident. 

Killed. Injured. Total Killed and 

Goldfield. 
Injured. 

1926. 1927. 1926. 1927. 1926. 1927. 
-- -----~--- ----- "------~-----

I. Kimberlev 
2. West Kimberley 
3. Pilbara ..• • .. 
4. West Pilbara 
5. Ashburton 
6. Gascoyne 
7. l'el\k Hill 1 1 
8. East 1\Iurchisen 10 5 10 5 
9. 1\t urchison 3 18 17 18 20 

10. Yalgoo ... 
11. Mt. Margaret ... 2 38 40 38 42 
12. North Coolgardie 1 1 3 2 3 
13. N.E. Coolgardie 1 1 
14. Broad Arrow 1 1 
15. East Coolgardie 6 7 218 199 224 206 
16. Coo1gardie 1 1 2 
17. Yilgam ... 1 4 5 
18. Dundas ... 
19. Phillips River ••• 

MINING DISTRICTS-
Northampton 
Greenbusheit 

1 1 

Collie 1 89 99 89 lOO 
Swan 1 1 1 1 
Kendenup 
Hoelands 

'fotal 7 16 376 371 383 387 

:F'rom the above table it will be seen that the total number of fatal accidents for the year 1927 
was 16, as against 7 for 1926. The number injured shows a decrease of 5 as compared with the pre­

- ceding year. Details of these accidents will be found in the report of the State Mining Engineer, 
published as Division Il. to this report. 

!~.--According to Causes of Accidents. 

1926. 1927. Comparison with 1926. 

-----~----" 

Fatal. Serious. Fatal. I Serious. Fatal. Serious. 

--- ------------------ --~---- -----··---------· --

I. 
2. 
3. 
4. 
5. 

Explosives 6 3 I 5 + 3 - 1 
Falls of Ground 5 41 6 

I 
19 + 1 -22 

In Shafts 1 7 5 
' 

9 + 4 + 2 
Miscellaneous Underground 220 242 + 22 
Surface . .. 102 :! 96 + 6 

------
Total 7 376 l(l 371 + 9 5 

Of the fatal accident!" 15 occurred in gold mines and 1 in a coal mme. The death rate per 
1,000 men employed in gold mines was 3.78 as against 1.60 in 1926. 



TABLE No. 24. 

Deaths from Accidents of Persons employed at Mines during l9B6 and 19!7. 

1926. 1927. 

Number or Persous Deatb Rate per 1,000 Number of Pereo111 Deatb Rate per 1,000 - killed. men employed. kiJied. men employed. 

1 I Above I Under l Total Above I Under I Above I Under I Above Under Total. Total. Ground. Ground.~ Total. 
Ground. Ground. · Ground. Ground. Ground. Ground. 

-
Coal Mines ... ... ... ... I ... 1 1 ... 1·75 1·84 

Men employ~d (i56) (53o> (686) 1 677) ... ... (571) (748) 
Gold .1\Ilnes ... ... ... 1 6 

(4,488\ I 
·46 2:'62 1:·56 2 13 16 1:01 6·:21 s':7o 

... ... . .. ... . .. (1,984) (2,072) (4,056) ... ... . .. Men employed (2,200) (2,288) 
Other Mines ..• ... ... 

(i6s) (ioo> (263> I. ::: 

... . .. 
(i78l "(54) (2s2> 

... ... . .. 
Men employed ... ... __ ... _.~__:::_ 

Total for all mines ... 1 6 --71~ 2-06 1 1·29 2 14 16 ·86 ------------ 1-
Total number of men 

(5,437) ! I 
employed ... ... (2,519) (2,918) ... ... . .. (2,389) (2,697) (6,086) ... 

TABLE No. 25. 

Deaths from Accidents of Persons employed at Quarries during 19!6 and 19!7, 

Number of Persons 
employed. Number of PereoDIIdlled. Deatb Rate per 1,000 men 

employed. 

Mining District. Above I 
Ground. Total. Above 

Ground. Total. Above I Ground. Total. 

Swan ..• 

Roelands 

Total 

~-~1 ~-~8 ~~1 I ~-~81 ::: ::: ::: ::: I ::: ::: ::: I ::: 
... --:-1--:---:---:j-.. -.---.. -. ---.. -. -1-:::--.. -. ---.. -.- --.. -.-

TABLE No. 26. 

... 
5·19 8·18 

... . .. 

Deaths from Accidents of Persons Employed in Gold Mines during 1927, and the Death Rate pe;r 
1,000 Men Employed and per 1,000 tons of Gold Ore raised, during 1926 and 1927. (Number of men 
taken as in Table No. 20, not including Alluvial Gold Workers.) 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 

I 
Number of Deatbs. NumberofDeatbsf.rr Deatb Bate per 1,000 men employed. 1,000 tons of Go d 

Ore ral8ed. 

Goldfield, 1927. 1927. I 1926. 

Above 

I 
Under I Above I Under 

I I 
1927. 1926. 

Ground. Ground. Total. Ground. Ground. Total. Total. 

I 
Kimberley ... ... ... ... . .. ... . .. ... .. . ... .. . ... 
West Kimberley ... .. . ... ... ... .. . ... ... .. . ... ... 
Pilbara. ... ... ... .. . ... ... . .. ... ... .. . ... ... 
West Pilbara ... .. . ... ... ... .. . ... ... . .. ... ... 

·Ashburton ... .. . ... ... ... .. . .. . ... ... .. . . .. ... 
Gasooyne ... ... ... .. . ... . .. ... ... . .. ... .. . . .. 
Peak Hill ... ... .. . ... ... ... . .. ... ... .. . . .. ... 
East Murchison ... ... .. . ... ... .. . .. . ... ... .. . ... 
Yalgoo ... ... ... .. . ... ... .. . .. . ... . .. ... ... 
Mt. Margaret ... ... 1 1 2 5·24 3·88 4·45 ... ·019 . .. 
North Coolgardie ... ... ... ... ... . .. .. . ... 14·08 ... ·817 
North-East Coolgardie ... ... ... .. . . .. ... ... ... .. . ... 
East Coolgardie ... ... ... 7 7 .. . 6·43 3·56 2·67 ·015 ·011 
Broad Arrow ... ... 1 ... 1 15·62 ... 8·33 ... ·070 ... 
Coolgardie ... . .. ... 

I 
.. . 1 1 ... 10·87 5·00 ... ·205· . .. 

Murehison ... ... ... ... 3 3 .. . 15·62 8·15 ... ·062 . .. 
Yilgam ... ... ... ... 1 1 .. . 15·62 6·94 .. . ·037 ... 
Dundas ... ... ... 

I 
. .. ... ... .. . .. . ... .. . ... ... 

Phillips River ... ... ... ... ... .. . .. . ... ... .. . ... 
Total 

I 2 13 15 1·05 6·27 I 3·78 1·60 ·022 ... ... I ·009 

The number of deaths per 1,000 men employed shows an increase from 1·60 in 1926 to 3·78 in 1927, and that 
1,000 tons of gold ore raised shows an increase, being ·022 as against ·009 for the preceding year. 
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PART VI.-8TATE AID TO MINING. 

The number of State batteries existing at the 
end of the year was 29. 

l<'rom inception to the end of 1927 gold and tin 
to the value of £6,121,196 have been recovered from 
the State plants. 1,458,042 tons of auriferous ore 
have been treated, and have produced £4,967,738 by 
amalgamation, £i85,265 by cyanidation, £265,266 
worth by slimes treatment, ,£9,353 worth from resi­
dues; and 80,935 tons of tin ore produced tin to 
the value of £93,000; in addition a sum of £572 was 
recovered from residues. 

During the year the gold ore treated was 21,062 
tons for 18,503.43 ounces bullion. 

'fhe working expenditure for all plants for the 
year totalled £2'9,957 4s. 9d. and the revenue £21,495 
12s. 9d., which shows a loss of £8,461 12s. on the 
year's operations. 

The capital expenditure since the inception of the 
:;cheme has been £411,329 5s. 3d.; £319,348 3s. 7 d. 
from General Loan Fund and £91,981 1s. 8d. from 
Consolidated Revenue. 

The cost of administration for the year was £3,11:'5 
17s. 3d., as against £2,948 10s. 5d. for 1926. 

The working expenditure from inception to the 
end of the year exceeds the revenue by £160,754 18s. 
lld. 

GEOLOGICAL SURVE'Y. 

The field activities of the Geological Survey for 
the year 1927 have been confined to a detailed geo­
logical survey of the southern portion of the Kal­
goorli~ field (the Golden Mile) and numerous inspec­
tions of mines and mineral deposits more from an 
economic rather than a purely geological aspect. 

The following reports have ,been furnished:-
1. An interim report on the geology and ore 

deposits of Kalgoorlie. 
2. Report on portions of the South Kalgurli 

mine, Kalgoorlie 
3. Manganese deposits of the Teano Range and 

Mount Fraser, Peak Hill Goldfield. 
4. Manganese deposits of Coppermine Creek, 

South·W est Division. 
5. Water su)ilply at Holleton, Yilgarn Goldfield. 
6. Water supply at Dartmoor and Balla Balla, 

Geraldton District. 
7. Great Beacon Mine, Holleton, Yilgarn Gold­

field. 
· 8. Mararoa and Viking Mines, Norseman. 
9. Mining prospects of Grant's Patch, near 

Hall's Creek, East Kimberley Division. 
10. Possibilities for drilling for mineral depositl'l 

in the North-West and Kimberley Divisions. 
11. Possibilities of mineral oil occurrences in the 

Esperance District, South-West Division. 
12. Possibilities of oil on the Peel Estate. 
13. Boring for coal at Eradu, Geraldton District. 
14. A reported discovery of argentiferous galena 

on Speewa Station, East Kimberley Div­
ision. 
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15. Boring for ;mineral lodes at Meekatharra, 
Murchison Goldfield. 

One alteration in the staff was made when Mr. 
Esson retired in December, 1926, and was replaced 
by Mr. Finucane, who was appointed temporarily in 
February, 1927. 

The petrological work has been carried on as usual, 
and been confined mostly to the investigation of bore 
cores and samples from the general public. 

Both field officers were almost continuously on the 
Kalgoorlie survey throughout the year, and are now 
engaged in helping Dr. Stillwell to complete his re­
port on the same area. 

ASSISTANCE UNDER MINING DEVELOPMENT 
ACT, 1902. 

The following statement shows the sums advanced 
during the year 1927, under the Mining Develop­
ment Act:-

Advanced in aid of mining work 
and equipment of mines with 

£ s. d. 

machinery 14,226 12 0 
Subsidies on stone crushed for 

the public 230 10 0 
Providing means of transport 

and equipment to prospectors 5,088 16 0 

£19,545 18 0 

In addition to the above, the Vote was charged 
with rebates on water as follows:-

Southern Cross eastwards 
Ora Banda 
Ingliston Consols 

£ s. d. 
42,394 3 ·o 

9 18 0 
1,576 14 10 

£43,980 15 10 

T.his arrangement dated from 1st July, 1923. 
Other assistance granted from the Vote during the 
year on various matters totalled £18,159 14s. 1d. 

The subsidies paid on stone crushed for the public 
amounted to £230 10s., and .are· subsidies paid to 
0wners of plants crushing for the public; the con­
ditions being that they crush at fixed rates. The ore 
crushed during the year at these plants totalled 2,051 
tons. 

The receipts under the Mining Development Act, 
exclusive of interest payments, amounted to £13,676 
17s. 4d., and included:-

Refund of advances 
Sale of securities 
Miscellaneous refunds 

£ s. d. 
2,577 19 3 

10,888 13 11 
210 4 2 

£13,676 17 4 

Liability on guarantees at end of 1927, £51,500. 



24 

PART VII.-REMARKS ON THE GOLDFIELDS AND MINERAL DISTRICTS AND 
SUMMARIES OF THE WARDENS' AND OTHER OFFICERS' REPORTS. 

ASHBURTON GOLDFIELD. 

Fifteen fine ounces of gold were reported, and in 
the preceding year 10 fine ounces. 

Sixty tons of Silver Lead ore, valued at £1,179, 
were also reported. 

Practically no gold mining is going on in this 
field. 

BROAD ARROW GOI.DFIELD. 

The output of gold was 7,570 fine ounces, and in 
the preceding year 1,460 fine ounces, an increase of 
6,110 fine ounces. 

This is the result of the resumption of active op· 
erations on the Associated Northern Company's mine 
at Ora Banda. Other producers were the Tara-Over-· 
sight at Broad Arrow, the Orinda at Ora Banda, and 
the W entworth at Dark Horse. 

Although much systematic prospecting was carried 
out throughout the field, no discoveries were re­
ported. 

COLLIE COALFIELD. 

The output of Coal was 501,505 tons, and in the 
preceding year 474,819 tons, an increase of 26,686 
tons. 

Seven mines were producing during the year, viz., 
Proprietary, Co-operative, W estralia, Cardiff, Pre­
mier, Griffin, and Stockton. The three latter only 
produced for portion of the year. In July opera­
tions ceased on the Premier mine, and the property 
was acquired by the Amalgamated Collieries, Limited. 
The Stockton is a new colliery opened up by this 
same company. The Griffin is also a new mine which 
has been worked for some time, and has now reached 
the producing stage. 

Nothing definite has yet been accomplished in re­
gard to the proposed power plant, but finality should 
be reached in the new year. The district is progres· 
sive and prosperous. 

COOLGARDIE GOLDFIELD. 

The output of gold was 5,786 fine ounces, and in 
the preceding year 5,998 fine ounces; a decrease of 
212 fine ounces. 

In the Kunanalling district there was a lessened 
output, 8Jl.d matters were very quiet. 

..lt Gibraltar, mining is practically at a standstilL 
At Burbanks diamond drilling is being carried out 
by the Department, and at the close of the year work 
was still in progress. 

At Widgiemooltha a good deal of prospecting was 
being carried on. 

At St. Ives the Reward mine is being worked by 
Hbuters. 8Jld two or three other shows are working 
and crushing, but no developments of note have been 
"enorted. 

In the vicinity of Coolgardie itself a few pros­
pectors are at work. 

DUNDAS GOT_,DFIELD. 

The output of gold was 2,739 fine ounces, and iu 
thn preceding year 2,682 fine ounces; an increase of 
57 fine ounces. There was a slight improvement in 

this field, and several crushings were reported from 
the old Mararoa mine. Two or three other mines 
and a few prospecting areas were being worked. 

EAST UOOLGARDIE GOLDFIELD. 

The output of gold was 299,256 fine ounces, and 
in the preceding year 304,037 fine ounces; a decrease 
of 4, 781 fine ounces. 

The majority of the principal mines maintained a 
regular output. The position at the Golden Horse­
shoe remained unchanged, but operations on a smaller 
scale willl be resumed early in the year, and it is 
hoped results will have the effect of making it pos­
sible to raise the capital necessary to properly work 
this excellent property. 

The technical committee appointed by the Federal 
Government submitted its report, ar1d suggested that 
a condition precedent to the granting of assistance 
was amalgamation into one or !XJSS1bly two groups 
of the principal mines. This to ensure proper de­
velopment and a substantial reduction in overhead 
charges. So far nothing definite has been accom­
plished in this direction. 

In August the Oroya Links, Limited, ceased oper­
ations, and obtained exemption for six months. It 
is not known what its future policy will' be. A very 
large number of tributes have been let on several of 
the mines, and man:: of the tributers are getting 
good returns. 

A. considerable amount of exploratory work was 
carried out at the North end of the field, but no dis­
covery of note was recorded. 

In the Bulong district the principal activity wa~ 
at Mt. Monger, from whence several good crushings 
were reported. 

EAST MURGHTSON GOLDFIELD. 

The output of gold was 6,025 fine ounces, and in 
,the preceding year 5,3H6 fine ounces; an increase of 
689 fine ounces. 

In the Black Range district there w:as a decrease, 
and there was very little change excepting in the 
Montague centre, whe1·e a discovery.· of specimen 
stone resulted in some activity, and thi:ee good crush· 
ings were reported. 

At Sandstone diamond drilling is still being car-
ried out 'by the Government. · 

At Y ouanmi the position was unchanged. 
In the Lawlers district there was no improvement 

and the production was less, only small outputs being 
reported from the Lawlers, Mt. Sir Samuel, and 
Kathleen Valley crntres. Very little prospooting 
was evident. 

In the Wiluna district there was a substantial in­
crease, and it is confidently expected that this im­
provement will be maintained. 

At Cola's Find there was a good production the 
principal producer being the Black Adder. U~for­
tunately recent developments in this mine are not 
encouraging for its future. 

At Mt. Hilda a good deal of prospecting work 
was going on, the principal producer being the 
Waratah. 



At Diorite there was an increased output, the 
principal producers being the Brilliant and Brilliant 
North. · 
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At Wiluna active development is being carried 
out on the property of the Wiluna Gold Mines, 
Limited. The erection of a plant on this very prom­
ising mine will probably await the completion of the 
railway from Meekatharra, which has been author­
ised. It is fully expected that the mine will then 
become a big producer. 

In July a new find was reported from a locality 
about 12 miles west of Wiluna. A great deal of 
prospecting work was done, but the results were dis­
appointing. 

GASCOYNE GOLDFIELD. 

Seventy-nine fine ounces were reported, and m 
the preceding year 85 fine ounces. 

No mining is being carried on. 

GREENBUSHES MINE.RAL l<'lELD. 

The output of black tin was 58.34 tons, valued ai 
£9,544, and in the preceding year 61.41 tons, valued 
at £10,126; a decrease in tonnage of 3.{)7 tons, and 
in value of £582. 

Prospecting -for lode tin was carried on at three 
properties, but nothing of note discovered. 

It is possible that the Department will render as­
sistance in this regard by carrying out some diamond 
drilling so soon as a drill is available. Several 
dredges were in active operation, and in addition 
a good deal of prospecting was in hand. 

Generally speaking, however, mining was quiet. 

KIMBERLEY GOLDFIELD. 

One hundred and ninety-four fine ounces were re­
ported, and in the preceding year 65 fine ounces. 

ExceptinK for a few fossickers working alluvial 
with only poor results, and one prospecting party 
who reported a discovery of tin, mining is at a stand­
still. 

MOUNT MARGARET GOLDFIELD. 

The output of gold was 36,698 fine ounces, and in 
the preceding year 43,628 fine ounces; a decrease of 
6,930 fine ounces. 

In the Mount Margaret district there was a falling 
off, consequent on lessened production from the King 
of Creation and Nil Desperandum mines. 

The chief output was from the Lancefield. 

Very little prospecting was going on. 

In the Mount Morgans district there was also a 
decrease; the chief producers were again the W estra­
lia Mount Morgans at Mount Morgans, a.nd the 
Devon at Linden. A small amount of prospecting 
was in evidence throughout the district. 

In the Mount Malcolm district there was a de­
crease due to a smaller output from the Sons of 
Gwalia mine. This was to some extent caused by a 
stoppage of operations for a few weeks in the early 
part of the year, the result of heavy floods; also to 
restricted operations on aecount of a decision by 
the directors to salvage the property. This decision 
has been varied consequent on the government hav-

ing decided to render generous financial assistance 
which ~hould make possible the carrying out of a 
progressive and economical policy, and thus give 
many yearl:l of productive life to the mine. 

No new finds were reported, and only a small 
amount of prospecting was in hand throughout the 
district. 

l\IUHCHISON GOLDFil!JLD. 

'l'he output of gold was 27,886 fine ounces, and in 
the preceding year 33,487 fine ounces; a decrease of 
5,601 iine ounces. Also emeralds to the amount of 
200.43 carats, valued at £421. 

ln the .Meekatharra district there was a decrease, 
but the general position was not materially changed. 

ln the outlying centres a good number of pros­
peetors were at work. 

In the Cue district there was also a decrease, and 
gold mining was quiet. 

At Reidy's the Mararoa Company was working 
and producing, but development work was suspended 
pending the carrying out of some diamond drilling 
which it is anticipated will be commenced early in 
the New Year, and in which the Department is as­
sisting. 

At Poona a good deal of mining for emeralds was 
done, and a large quantity of stones shipped to 
London. At other centres a small amount of pros· 
pecting was done, but no finds of note were reported. 
In the Day Dawn district there was a sm.a1l in­
crease, and the reported output was practically en­
tirely from holdings on the old Fingall mine with 
the exception of a good return from the Mainland 
Consols, at Lake Austin. 

In the Mount Magnet district there was an in­
crease. 

The principal returns were from mines- ill the 
vicinity of Mount Magnet. 

At Lennonville a few men were working, and a 
small output was reported. 

At Moyagee the Moyagee mine was working and 
producing, but at Paynesville there was only a small 
output, and mining is very quiet. 

NORTHAMPTON MINERAL FIELD. 

The output of lead ore was 5,809.50 tons, valued 
at £17,347, and in the preceding year 23,973;35 tons, 
valued at £72,872; a decrease· in tonnage of 18;163.85 
tons, and in· value of £55,525. 

Consequent on the low price ruling for ·lead, min­
ing in this field has been at a very low e'bb. .Any 
marked advance would result in· many properties 
which are thought capable of producing payable ore 
being actively developed. 

At Ajana a new treatment plant is being erected 
on Block 7. 

At Galena boring operations to test the country at 
depth are in hand. The results will be of consider­
able interest to the whole district. 

NORTH C:OOIJGARDIE GOLDFIELD. 

The output of gold was 2,{)55 fine ounces, and in 
the preceding year 2,472 fine ounces; a decrease of 
417 fine ounces. 

Tn the Menzies district the Golden Age and Lady 
Shenton were the principal producers. The former 
had an excellent output. ' 



At Comet V ale the Sand Queen-Gladsome was 
actively worked, and is :lllxpooted to begin crushing 
shortly. 

At Goongarrie and Mount lda very little prospect­
ing was in evidence. 

In t_l}.e Ularring district very little was done, but 
it is expected that active work will shortly be recorrr 
menced on the Riverina South, and probably early 
production will follow. 

In the Yerilla district there was a small produc­
tion, but very little mining was being done. 

The Niagara district is quite at a standstill. 

NORTH-EAS'r COOLGARDlE GOLDFIELD. 

The output of gold was 21487 fine ounces, and in 
the preceding year 6,199 fine ounces; a decrease of 
3,712 fine ounces. This falling off is attributable to 
the cessation of operations at the Red Hill mine in 
the Kanowna district, which is now being worked 
by a tribute party. Elsewhere there was not any 
improvement. 

In the Kurnalpi district mining is practically at 
a standstill, discoveries made there not coming up 
to expectations. 

PEAK HILL GOLDFIELD. 

The output of gold was 11689 fine ounces, and in 
the preceding year 2,140 fine ounces; a decrease of 
451 fine ounces. 

The principal activity in this field was in the im­
mediate vicinity of Peak Hill, where several shows 
had crushings. The operations at Mount Egerton 
referred to in last year's report did not result in 
any satisfactory discovery. 

At Murphy's Well and Yowereema very little work 
was going on. 

The railway to the manganese deposits at Horse­
shoe was completed, and it is expected that mining 
on them will be in full swing during the coming 
year. 

PHILLIPS RIVER GOLDFIELD. 

The output of gold was 284 fine ounces, and in 
the preceding year 19 fine ounces; an increase of 
265 fine ounces. 

This improvement is consequent on a slight re­
vival at Kundip, where the Two Boys is again being 
worked and the prospects for which are encouraging. 
A good deal of prospecting ·iWas also being carried 
out in the locality. 

In the vicinity of Ravensthorpe very little gold 
mining was going on. 

Owing to the low price ruling for copper none of 
this ore was mined, and nothing further has been 
heard of the success or otherwise of the flotation 
process evolved by the Copper Separation Company, 
which it was claimed would treat the copper ores of 
the field profitably. 

PILBARA GOLDFIELD. 

The output of gold was 2,023 fine ounces, and iu 
the preceding year 2,376 fine ounces; a decrease of 
353 fine ounces. 

Black tin to the amount of 37.44 tons, valued at 
£6,229, was raised; an increase on the preceding year 
in tonnage of 2.02 tons, and in value of £783. 

Asbestos to the amount of 10.80 tons, valued nt 
£304, was raised; a decrease on the preceding year 
in tonnage of 80.65 tons, and in value of £2,132; 
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tantalite to the extent of 15.28 tons, valued at £3,808; 
a decrease on the preceding year of 4.17 tons, but 
increase in value of £1,451; and silver lead ore to 
the amount of 36 tons, valued at £792; a decrease 
in tonnage of 54.50 tons, and in value of £513. 

In gold mining matters were very quiet, but in tin 
mining there was marked activity, and many area8 
were taken up. 

At W odgina the tantalite n:iines were being stead­
ily worked. 

In the Lionel centre of the Nullagine district the 
asbestos deposits were being developed. 

At Braeside a programme for thoroughly testing 
the silver lead deposits by diamond drilling has been 
arranged, the Government assisting, and will be put 
into operation at an early date. 

Generally speaking, the mining prospects for this 
field are hopeful. 

WEST KIMBERLEY GOLDFIELD. 

No gold was reported from this field. 
The Freney Kimberley 'Oil Company is still carry­

ing out boring operations, subsidised by the Federal 
Government. 

The iron deposits at Yampi Sound are still un­
worked, but there are indications that they may be 
exploited shortly. 

WEST PILBARA GOLDFIELD. 

The output of gold was 53 fine ounces, and in the 
preceding year 29 fine ounces; an increase of 24 
fine ounces. 

No copper or asbestos was reported. 
As mining in this field is principally for copper, 

the year has been one of almost entire stagnation. 

YALGOO GOLDFIELD. 

The output of gold was 2,394 fine ounces, and in 
the preceding year 6,382 fine ounces; a decrease of 
3,988 fine ounces. This is largely consequent on re­
duced outputs from the Gnow's Nest at Messenger't; 
Patch and Brown's Reward at Field's Find. At 
each of these centres very little is being done outside 
the two mines mentioned. 

At Payne's Find the Lake View had a good crush­
ing, but only a small amount of prospecting was 
going on. In the other centres there was little change 
and mining was very quiet. 

YILGARN GOLDFIELD. 

The output of gold was 9,227 fine ounces, and in 
the preceding year 11,792 fine ounces; a decrease of 
2,565 dine ounces. This is largely the result of a 
lessened output from the Great Victoria at Burbidge1 

which closed down. 
At Westonia there was. an improvement, and one 

or two properties are being actively developed. 
At Holleton, formerly known as Hollow's Find, 

mining became very quiet towards the end of the 
year, and many of the prospectors left. A great 
drawback to this centre is shnrtage of water. 

The principal leases being worked are the Glenelg 
Queen and Great Beacon. 

At Manxman the Radio mine was worked through­
out the year. 

In the immediate vicinity of Southern Cross very 
little prospecting was in evidence. 

This field also produced 698.25 tons of gypsum, 
valued at £698; an increase on the preceding year in 
tonnage of 559.25 tons, and in value of £559. 



TABLE 27. 

Value of Mining Machinery and Number of Stamps and other Mills erected on the 31st December, 1927, compared with the previous Year. 

Mills. 

V a.lue of Mining 
Batteries, 

1926. 1927. Number of 
Machinery. Stamps. 

biJ g biJ g Goldfield District. .s ~ .s ~ tO ~ "' t>l) tO ~ t>l) 

i .cl ~ 

~1 ~.; 0 ~..; ~ .s :a ., 
"' ~ 

.a 
1926.)1927. 

P< :::i i JS ..; 
-~ ~ ~ :g i ~ ..; 

-~ i 1926. 1927. 
., "Cl :.§ ..c~o :.§ 0 cil £ ... o £ £ ... lXI C!l 1:1:1 0 l'ol C!lo., lXI C!l 1:1:1 0 l'ol oP-~ P-i 

£ £ 
1. Kimberley 
2. West Kimberley 

3. Pilba.ra ..• { Marble Bar 12,480 12,550 45 45 1 3 1 3 
Nulla.gine 2,192 2,090 18 18 

4. West Pilbara 1,800 10 
5. Ashburton 
6. Gascoyne 
7. Peak Hill 3,355 3,068 10 10 ••• I 

} 
La.wlers 11,147 9,437 30 25 2 2 1 1 

8 East Murchison Wiluna 15,387 69,517 23 33 1 
Black Range 7,093 7,873 25 25 I>:) 

Cue 21,584 14,796 50 30 1 1 1 OOol• 

!), Murohison 1 
Meekatha.rra 36,744 33,070 70 70 9 10 
Day Dawn 1,000 1,900 3 3 
Mt. Magnet 7,365 5,888 25 20 2 3 

10. Yalgoo ..• 23,138 17,023 30 30 1 1 2 1 4 

{ 
Mt. Morgans 5,495 17,102 25 25 3 1 6 

11. Mt. Margaret Mt. Ma.Icolm 279,615 275,995 70 65 4 4 2 
Mt. Margaret 5,977 5,678 30 30 6 6 
Menzies ..• 14,933 13,458 55 25 12 3 

12. North Coolgardie Ularring ..• 1,672 1,505 20 20 1 1 
Niaga.ra •.. 2,045 1,840 15 10 1 3 
Yerilla ... 3,995 3,595 20 20 1 1 

13. Broad Arrow ... 63,181 62,153 35 35 1 2 3 10 1 2 3 11 

14. North-East Coolgardie 

{ 
Kanowna 7,250 6,950 50 50 1 1 1 1 
Kurnalpi 200 200 5 5 1 1 

15. East Coolga.rdie East Coolgardie 680,241 673,005 265 255 1 44 3 6 20 25 97 1 46 1 6 20 25 94 
Bulong 1,000 1,000 5 5 

16. Coolga.rdie Coolgardie 27,086 25,247 58 45 1 5 1 4 
Kunanalling , ... 6,075 6,300 25 25 1 3 1 2 

17. Yilgam ..• 49,060 21,475 uo 70 3 7 ... I 4 
18. Dundas .•• 4,541 8,653 25 25 . .. 1 
19. Phillips River ... 2,425 2,500 30 30 

State Genera.lly 27,090 

1,~~21 
1 1 

----~-
Total, Gold-extracting Machinery 1,325,166 1,303,868 1,049 5 47 8 9 24 33 166 4 47 ... I 6 10 22 30 156 
Total, Machinery, other than Gold-extracting 327,876 230,567 

1.~~ I 
5 1 30 4 1 5 ... 2 30 4 1 

- ... I ------
TOTAL, MnmrG MAOBINEBY ... 1,653,042 1,534,435 1,049 5 52 ... I 8 10 54 37 167 4 52 6 12 52 34 157 



PART VIII.-EXISTING LEGISLATION. 

At the close of the year the Acts in force relating 
to mining were:-

1. The Mining Act, 1904 (as reprinted with 
amendments). 

2. Sluicing and Dredging for Gold Act, 1899. 
3. Mines Regulation Act, 1906. 
4. Coal Mines Regulation Act, 1902·1926. 
5. !\fining Development Act, 1902-1924. 
6. Mines and Machinery Inspection Act, 1911. 
7. Gold Buyers Act, 1921. 
8. Miners' Phthisis Act, 1922. 
9. Miners' Phthisis Act Amendment Act, 1925. 

The following alterations, etc., regarding Regula­
tions, were gazetted under the Mining Act, 1904 :-­

Amendment of Regulation 158. 

Mines Regulation Act, 1906-

Amendment of Division 2 of Regulation 15 under 
Section VIII., relating to Workmen's Inspec­
tor of Mines. 

Amendment of Districts assigned to various In­
spectors of Mines. 

Additional Regulations 6e, 6f, 6g, 6h-Inspec­
tion and examination of persons likely to be 
infected with mining diseases as mentioned 
in Third Schedule of the Workers' Corn pen­
cation Act, 1912-1924. 

Inspection of Machinery Act, 1921-
Amendment of Regulation charges. 
Amendment of Regulations 1 and 2 under the 

heading of Examination and Qualifications of 
Applicants for the position of Inspector of 
Machinery. 

Coal Mines Regulation Act, 1002·1926-
Amendment of Regulation 9·, Clause (c), Sub­

clause (1), under Part I.-Accident Relief 
Fund. 

Mining Development Act, 1902-1924-­
Amendment of the Regulations relating to Min­
ing Boards. 

- Amendment ~£-the Regulations relating to Part 
I.-Subsidies on the production of Merchant­
able Mica and Manufactured Mica Goods. 
Part H.-Subsidies on development work for 
production of Mica. 

PART IX.-INSPECTION OF MACHINERY . 

The Acting Chief Inspector of Machinery reports 
that the number of useful boilers registered at the 
end of the year totalled 3,422 as against 3,341 for 
the preceding year, showing an increase, after all 
adjustments, of 81 boilers. 

Of the total of 3,422 useful boilers, 1,816 were 
out of use at the end of the year; 1,569 thorough 
and 60 working inspections were made, and 1,557 
certificates were issued. 

Permanent condemnations totalled 56, and tempor­
ary condemnations 39. There were 12 conversions, 
and 9 boilers were transferred beyond the jurisdie­
tion of the Act. 

The total number of machinery groups registered 
was G,736 against 6,332 for previous year, showing 
anincrease of 404. 

:tnspections made total 5,371, and 3,387 certificates 
were granted. 

::.'.00 applications for engine-drivers' and boiler at· 
tendants' certificates were received and dealt with. 

.. and 174 certificates, all classes, were granted as fol­
lows:-

Winding competency (including certificates 
issued under Regulation 40 and Section 
00 4 

. First-class competeney (including certifi­
cates issued under Regulations 40 and 45, 
and Sections 60 and 63) 9 

Second-class competency (including certifi-
cates issued under Regulation 40 and 
Section 6{)) 13 

Third-class competency (including certifi-
cates issued under Regulation 45 and 
Section 63) 32 

Locomotive competency 12 
Traction competency 3 
Internal combustion competency 16 
Crane and hoist competency 10 
Boiler attendants' competency 61 
Interim 1 
Copies 7 
Transfers 6 

Total 174 

The total revenue from all sources during the year 
was £5,451 17s. 1d. as against £5,537 Os. 8d. for the 
previous year, showing a decrease of £85 3s. 7d. 

The total expenditure for the year was £5,829 5s. 
8d. as against £6,542 7s. for the previous year, show­
ing a decrease of £713 1s. 4d. 



PART X.-SCHOOL OF MINES. 

During this, the 24th year of the School's exist­
ence, the continued depression in the mining indru;­
try combined with the closing down of anot~ of 
the large mines adversely affected the number of 
students. 

Notwithstanding this, the attendance at all classes 
was go()d, and in Geol~gy, llfineralogy, and P-etrol­
ogy was above the average of recent years. 

Students and staff did good work, and the result:> 
of the ·annual examinations were satisfactory. 

Details will be found in the report of the Director, 
published as Division V. of this Report. 

The system of free asE'ays for prospectors was 
continued, a total of 238 assays and mineral detet·­
minations having been made. 

CONCLUSION. 

In dealing with the operations of the various De­
partments, I have only briefly commented on the 
principal items. 

Full and detailed information will be found in 
the reports of the various responsible officers, pub­
lished as Divisions II. to· VIII. of this report. 

Department of Mines, 
Perth, 31st March, 1928. 

In conclusion, I desire to acknowledge the loyal 
support received from all officers of the Department 
during the year. 

I have, etc., 

M. J. CALANCHINI, 
Under Secretary for Mines. 
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DIVISION U. 

Report of the State Mining Engineer for the Year 1927. 

Office of the State Mining Engineer, 
Perth, 31st January, 1928. 

ThB Under Secretary for Mines, Perth. 

Sir, 

For the information of the Hon. the Minister for 
Mines, I have the honour to submit the report here­
under on the work of my Branch for the year 1927. 

INSPECTION OF MINES UNDER "THE MINES 
REGULATION ACT, 1906," AND "THE COAL 
MINES REGULATION ACT, 1902-1926." 

The only alteration in the Inspection Staff during 
the year was the retirement of Mr. W. F. Greenard. 
No fresh appointment was made, Inspector Winzar 
being transferred from Leonora to Kalgoorlie, and 
the boundaries of the various districts amended. 

Workmen's Inspectors of Mines.-An election 
was held in March for the East Coolgardie District, 
the period of two years for which the Inspectors 
were appointed having expired, resulting in the re­
appointment of Messrs. L. C. Darcey and R. A. 
Jones for the Kalgoorlie District. Mr. Byfield, being 
the only nominee for the Leonora District, was also 
re-appointed for a further two years 'from 18th 
March, 1927. 

REPORTS OF INSPECTORS OF MINES. 
(The figures of production supplied in the reports of 

the Inspectors of Mines hereunder are those obtained 
by themselves from various sources and often do not 
correspond with the ''Mining Statistics,'' though usually 
reconcilable with these when all particulars of each 
record are br:>Ught together.) 

Report of Mr. W. Phoenix, Inspector of Mfnes, 
Kalgoorlie. 

I have the honour to submit my Annual Report 
for 1927. 

The mines throughout the district have been regu­
larly inspected and defects remedied as speedily as 
possible. 

Tempe·ratures. 
I must emphasise that greater attention should be 

given to maintenance of as large a difference as ts 
po~sible between the readings of the wet and dry 
bulb thermometers. This is a factor of the utmost 
importance, as the difference indicates the evapora­
tive capacity of the air, a.nd evaporation of moisture 
is the finest cooling agent we have underground. If 
we c~n maintain a considerable distance apart in the 

readings of the wet and dry bulbs, the solution of our 
troubles in keeping down the high temperatures in 
mines is made comparatively easy. 

The cooling of the mine by evaporation of water 
is closely connected with the measures which have 
to be taken to allay the fine dust which •Cauees 
miners' phthisis. These involve the use of a large 
amount of water, but it is to be borne in mind that 
spraying water into the atmosphere indiscriminately 
in all parts of the mine serves no useful purpose. 
It only partially removes the very finest dust carried 
by the air-currents, which is the most dangerous in 
causing phthisis, and if used in excess results in the 
air becoming saturated with moisture and so losing 
all its effect of cooling by evaporation. Without this 
cooling effect the reading of the wet bulb soon rises 
to equality with that of the dry bulb. 

We should aim, therefore, at using water where it 
is most effective in allaying the dust, especially at 
the places where such dust first originates. I have 
taken every opportunity of urging the necessity for 
using water freely on broken ore at the' faces and 
wherever dust is created, and am of opinion that 
the whole subject of the use of water underground 
requires very careful consideration by all concerned, 
and possibly further control by regulations. 

In regard to temperature at the respective faces, 
there is very little variation either in quantity or 
temperatures of the air at the working faces during 
the shift. 

In development ends, where we have a limited 
amount of auxiliary ventilation, the conditions are 
slightly different. This auxiliary air gives rise to 
local cooling effect. 

In the Perseverance Mine, the Manager uses blocks 
of ice placed where the air passes over it. This has 
a cooling effect and reduces the temperature. Hy 
boosting sufficient air from the main ventilating cur­
rent from the last holing to the face of develop­
ment ends by means of larger ventilation blowers, 
however, we get an equal cooling effect, plus a fUr­
ther dilution of the dust created by boring machines, 
and this is what every Manager should aim for. 

To accomplish dilution of dust and reduction of 
temperatures in development ends, Venturi or other 
blowers are required. For "·effective cooling," two 
factors are essential-air movement and evaporative 
capacity. A cooling agent like ice increases this 
cooling effect, 



Dtut. 
Dust disease is definitely more frequent among 

miners working in machine ends, and one has good 
grounds for suspecting the rock drill machines of 
being responsible for this. They make some dust even 
when working properly, but if there is a defective 
water supply and any interference with the water 
passage through the water tube, sometimes called 
"Tube TroubLe," the dust given off may be very 
serious. 

The machines in use in our mines are not always 
so effective as they should be. During the course of 
some of my observations, I have noted that when a 
drill is jammed the flow of water is checked and a 
fog created, due to a greater passage of air down 
the drill, which results in much fine dust being blown 
out. This is of frequent occurrence. 

The cooling effects underground are closely re­
lated to air velocity rates. If the cooling effect is 
good in proportion to the temperatures, and the 
air movement is a through current, the dust count 
are usually found to be good. If the linear velo­
cities exceed 100 feet per minute, the dust returns 
are also low. 

During the year, several dust surveys have been 
made, altogether about 1,512 samples of dust have 
been taken. They are as follows:-

Samples. 
South Kalgurli Cons. Ltd. 336 
Boulder Perseverance, Limited 306 
Lake View & Star, Limited . . 246 
Great Boulder Pty. G.M., Ltd. 249 
Associated G.M. of W.A. (New), Ltd. 156 
Oroya Links, Limited . . 93 
Sons of Gwalia, Gwalia 6() 

Mararoa G.M., Norseman 36 
Darling Range Quarry 30 

The average number of particles of dust per cubic 
centimetre for underground working is about 306 
and those of the dry crushing plants = 228 p.p.c.c. 
The counts for each mina are as follows :-

Underground Workings. 

Lake View and I vanhoe Mine 
Associated G.M. of W.A. (New), Ltd. 
South Kalgurli Cons., Ltd. . . 
Oroya Links, Limited .. 
Boulder Perseverance, Limited 
Great Boulder Pty. G.M., Ltd. 
Sons of Gwalia, Gwalia 

Average. 
p.p.c.c. 

277 
261 
337 
394 
310 
319 
245 

7)2,143 

306.1 

Dry Sulphide Mills. 
p.p.c.c. 

Chaffers Sulphide Mill 265 
Associated G.M. of W.A. (New), Ltd. 240 
South Kalgurli Cons., Ltd. 245 
Oroya Links, Limited . . 188 
Boulder Perseverance Limited 188 
Great Boulder Propty. G.M., Ltd. 243 

6)1,369 

228.1 

Sl 

These results are shown, as follows, with percen­
tages:-

1. Lake View and Star, Ltd., underground-
58 per cent. under 300 p.p.c.c. 
16 per cent. between 300 and 500 p.p.c.c. 
16 per cent. over 500 p.p.c.c. 

Dry crushing plant: 
SO per cent. under 300 p.p.c.c. 
Nil between 300 and 500 p.p.c.c. 
20 per cent. over 500 p.p.c.c. 

2. Associated G.M., W.A. (New) Ltd., under-
ground-

72 per cent. under 300 p.p.c.c. 
16 per cent. between 300 and 500 p.p.c.c. 
12 per cent. over 500 p.p.c.c. 

Dry crushing plant : 
86 per cent. under 300 p.p.c.c. 
Nil between 300 and: 500 p.p.c.c. 
14 per cent. over 500 p.p.c.c. 

3. South Kalgurli Cons., Ltd., underground-
50 per cent. under 300 p.p.c.c. 
26 per cent. between 300 and 500 p.p.c.c. 
24 per cent. over 500 p.pc.c. 

Dry crushing plant : 
73 per cent. under 300 p.p.c.c. 
24 per cent. between 300 and 500 p.p.e.c. 
3 per cent. over 500 p.p.c.c. 

4. Oroya Lin~s, Ltd., underground-
63 per cent. under 300 p.p.c.c. 
10 per cent. between 300 and 500 p.p.c.c. 
27 per cent. over 500 p.p.c.c. 

Dry crushing plant: 
81 per cent. under 300 p.p.c.c. 
19 per cent. between 300 and 500 p.p.c.c. 
Nil over 500 p.p.c.c. 

5. Great Boulder Proprietary G.M., Ltd., un-
derground-

64 per cent. under 300 p.p.c.c. 
23 per cent. between 300 and 500 p.p.c.c. 
13 per cent. over 500 p.p.c.c. 

Dry crushing plant : 
75 per cent. under 300 p.p.c.c. 
19 per cent. between 300 and 500 p.p.c.c. 
6 per cent. over 500 p.p.c.c. 

6. Boulder· Perseverance, Ltd., underground-
64 per cent. under 300 p.p.c.c. 
23 per cent. between 300 and 500 p.p.c.c. 
12 per cent. over 500 p.p.c.c. 

Dry crushing plant: 
83 per cent. under 300 p.p.c.c. 
7 per cent. 'between 300 and 500 p.p.c.c. 

10 per cent. over 500 p.p.c.c. 
7. Sons of Gwalia, underground-

65 per cent. under 300 p.p.c.c. 
30 per cent. between 300 and 500 p.p.c.c. 
5 per cent. over 500 p.p.c.c. 

8. Mararoa G.M., Norseman, underground-
34 per cent. under 300 p.p.c.c. 
33 per cent. between 300 and 500 p.p.c.c. 
33 per cent. over 500 p.p.c.c. 

9. Boya Quarry, Darling Range, dry crushing 
plant-

55 per cent. under 300 p.p.c.c. 
22.2 per cent. between 300 and 500 p.p.c.c. 
22.3 per cent. over 500 p.p.c.c. 

The percentages of each underground result that is 
over 500 p.p.c.c, are due principally to indiscriminate 
fi . ~. 

nng. · i; ; 



It is hoped that the introduction of new regulations 
will have a marked effect in reducing these percent­
ages that are between 300 and 500 p.p.c.c. and over 
riOO p.p.c.c. 

The above is an improvement on previous years 
but not to any marked extent. 

Ventilation. 
lJUl'ing the year close attention has been given to 

the direction of air currents and air volume. Ont 
meets with irregula.rities in air distribution, particu­
larly where many parallel lodes exist. There is a 
tendency to lack of supervision over the maintenance 
of the airways in some of the mines where the trib­
ute system has been introduced. More frequent in­
spection has been made in order to maintain the flow 
of air through its proper channels. In most of thP 
mines the resistance of the air flow is very great ow­
ing to the small size of the airways. The frictional re­
sistance, due to the small size and crookedness of the~e 
airways though ordinarily of secondary importance, 
may vitally affect the ventilation of a mine. I am 
constantly bringmg under the notice of the manager 
that obstructions in airways should be eliminated and 
the sectional area of them enlarged. Difficulties in 
ventilation are an economic condition incidental to 
mining and offer a great field for future improve­
ment. These facts have been recognised and great 
benefits have been gained where airways have been 
rnlarged and all obstructions removed. 

The resistance of mine airways to the flow of the 
ventilating current depends upon many factors, an 
important one of which is that it varies as the square 
of the velocity. 

Without repeating needlessly statements made in 
all published works on mine ventilation, it cannot 
be too strongly emphasised that the minimum mine 
resistance and maximum ventilating effect constitute 
the end which we must strive to attain. 

Miners' Phthisis. 

The prevention of miners' phthisis is a subject of 
supreme importance that has medical aspects on 
which I am not in a position to report fully, but 
there are some matters I would like to mention 
briefly. 

There is evidence that conditions with regard to 
dust prevention and dust laying have improved, but 
1t further improvement must be made before we can 
eliminate silicosis from our mines. 

There must be no slackening of vigilance and un­
remitting effort on the part of the mine officials in 
combating this disease, but I have had cause to 
complain of laxity in certain instances. Although 
steady and slow progress has been noted, we have 
a. long way to go to reach the stage of finality. 

Regulations that will embrace measures to prevent 
accumulation of dust will tend to help to eradicate 
miners' phthisis. Such proceed upon the assump­
tion that injury to a citizen by this disease is an 
economic injury to this State, entailing reparation 
for the past and amendment for the future. 

Liability for industrial diseases may be looked 
upon as a portion of the cost of production 
that should be a charge upon industry. It is. ap­
parent that a first duty is to prevent damage to 
its workmen by any diseases due to the industry. 
The capacity to bear the burden is1 however, an im-­
portant factor. 
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Tuberculosis has been made a notifiable infectious 
disease in Western Australian mines, and it will be 
possible to compare at no distant date the rate of 
occurrence of tuberculosis amongst working miners 
in comparison with persons of other occupations. 

Rock Drills. 
Rock drills in development ends are particularly 

liable to cause rapid charging of the air with par­
ticles of fine dust unless water is used skilfully and 
in adequate quantity. Tubular steel drills should be 
used with a flow of water through them to the cut­
ting edges, buti great care must be taken not to 
allow any air to pass through the drills with the 
water, as it then becomes impossible to prevent 
escape of fine dust in the air bubbles. The dust is 
very fine and not perceptible by the senses of the 
operator who goes on inhaling it without knowing 
his danger. 

I have met with instances where the tube fitted 
in the machine to lead the water to the drill has been 
found to be out of order, resulting in production of 
an escaping fog of atomised water, which tends lliOon 
to raise the humidity of the air at the face to a state 
of saturation with consequent extreme discomfort 
to the men working there. The supply and, use of 
a machine defective in this way should be prohibited 
by regulations under penalties. 

I am satisfied that considerable improvement can 
be effected by remedying the foregoing defects when­
ever they are found to develop themselves. 

Indiscriminate Firing. 
In my reports, and verbally during inspections, 

I have made a practice of pointing out where con­
ditions are or are likely to be unsatisfactory in re­
spect to phthisis-producing dust, and have indicated 
what steps ought to be taken to ameliorate these 
conditions. 

Tabulated results by the Konime1Jer mlethod of 
sampling the underground atmosphere show that 
dust after firing is extremely bad, yet both the em­
ployers and employees have shown little desire to 
have any regulation of the conditions of firing to 
control the formation of dust. 

I am of opinion that only good can result in 
facing the present position and ascertaining what 
conditions are unsatisfactory, and how best they 
can be improved. 

The remedies, to my mind, are simple. They 
consist of nse of safer types of axial water-feed 
rock drills, dilution and removal of dust by copious 
air currents in development ends, .and regulation of 
times and methods of firing. If these can be accom­
plished we shall have mines that would be free from 
phthisis-producing or dangerous dust. 

The medical examination of miners has been pro­
gressing steadily throughout the YJCar. Ailithough 
the percentage of tuberculosis is high, it must not 
be forgotten that we had, at the beginning of the 
year, over 500 men that have been in the industry 
between 21 and 30 years. It is such men who are 
still mining that make the percentage high, they 
being especially liable to contract tuberculosis. 

These mines can be made safe from a dust point 
of view. It is only a matter of co-operation and a 
willingness by all parties to face facts. The remedies 
a.re simple and can be applied without :much iMOll· 
venience or expense, 



Dr. Collis1 in a lecture at the Carnegie Institute 
of Technology, referred to experiments which showed 
how tubercle bacilli multiply in tissues· damaged by 
Silica, but not by any other minerals. "These ex­
periments conclusively prove," he said, "that silica 
dust exerts its harmful influence by passing into 
solution and reacting chemically upon the lung 
tissue." 

Accidents. 
Accidents will happen continually, even with the 

utmost precautions against them. If metals have to 
be won, the dangerous occupation of mining them 
must continue. 

Gold and other metals serve a useful purpose, 
and are indispensable. 

The only thing is to stimulate efforts to make 
mining safer for the employees. 

The Workmen's Inspectors, Messrs. Darcey and 
J ones, have, during their inspections, tak'en obser­
vations of the general safety of the mines visited, 
and the methods of securing the ground have also 
been noted, this being their especial duty. 

Accidents occur from very many and very varied 
causes, but in the great majority of cases their pre­
vention depends mostly upon the judgment and 
caution exercised by the individual miner, who is in 
the best position to determine the relative safety of 
his working place. 

It must not be overlooked that we are losing our 
most experienced miners as time goes on, and I am 
of opinion the remedy for accidents must be sought 
along the lines of general education of the young 
miners. 

There seems to be some laxity in this respect, and 
there does not seem to be the same interest as 
formerly in the eduGation of beginners, who prob­
ably do not know the nature of the ground in which 
they are working and therefore do not use the same 
caution because they are not in a position to judge 
and determine the relative safety of their working 
faces. The same applies to any branch of mining, 
such as transit of ore, where a number of minor 
accidents occur, such as jammed fingers, sprained 
back, crushed toes, etc., many of which can be 
avoided by individual care. 

There is no reason for thinking that atmospheric 
conditions under which the mines are workiing have 
been responsible for any of our accidents. 

There seems to be an increase in accidents of a 
minor nature which come under the heading of 
"Miscellaneous Underground." 

The Inspectors issue specific notices to rectify 
defects, and these are recorded in the mine Record 
Book, or served upon the Manager. 

I regret to have to veport several fatal accidents, 
all of which were of a peculiar nature. 

Referring to the two fatal accidents due to an 
explosion caused by the friction of the detonator 
against the side of the hole while tamping with a 
wooden rod, these could have been avoided had the 
detonator been placed lower in the hole instead of' 
being inserteil into the plug at or near the collar. 

Prosecutions. 
There were four prosecutions during the year for 

non-compliance with the Mines Regulation Act, 
Regulation 6. 

Sanitation and Safety Appliances. 
Observations have been made by each Inspector 
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with regard to safety appliances and sanitation 
during the year. 

There were causes for complaints with regard to 
crib places. This was particularly noticeable in 
mines where the tribute system has been introduced. 
Owing to the desire for each party to crib alone, 
this makes it difficult to keep each crib place in a 
hygienic condition. 

Earth Tremors. 
There were a few earth tremors felt in the Boulder 

belt during the year, but there has been no indica­
tion of any damage done to the present workings. 

There are slight underground movements in some 
sections, but there is no evidence of actual move­
ment away from a shear plane or fault. Bursts may 
occur in old workings unknown to mine officials when 
tremors have been felt. 

There is lack of information as to the extent to 
which the foot or hanging walls are fractured. 
There is shattering of the working faces at times 
which indicates pressure or strained conditions at 
particular spots. This may be due to compression 
of rock owing to depth below the surface causing 
internal strain. When the stress in the rock due to 
bending becomes too great for its cohesion, shatter­
ing takes place. 

Flaking is observed where the rock is most silici­
fied or flinty. This is easily explained when the 
effect of bending is taken into account. 

Tremors are not so frequent as they were. This 
may be due to lack of development at a greater 
depth and the rock gradually settling on to the filled 
stopes. 

It is usually necessary to bar down any face or 
back thoroughly where there are signs of shattering 
To prevent shattering a stope should he worked with 
all practical speed until it is depleted, allowing the 
main weight to come on to the filling, which should 
be kept as close up to the face as possible. Observa­
tions are continually being made with reg'ard to 
any sign of movement. 

General. 
Mining, generally, in this district is quiet. 
There are indications that the output of last year 

will be maintained and in some cases increased. 
Progress of the development work done has been 

included in Mr. Inspector Gourley's report, and 
shows a falling-off in footage developed during the 
past year. 

The tribute system has been introduced in several 
of the mines. Unless this system is handled system­
atically it will have a tendency to finally cloRe mines 
much earlier than under wages work. The tribute.rs 
cannot make any ore pay (in the sulphide zone) 
of a value less than 50s. or 60s. per ton. They arc 
therefore bringing- an alreaily low grade mine to a 
much lower grade, which cannot be handled profit­
ably. It seems a national loss to have to bury ore 
(under the tribute system) less than 50s. per ton. 
On the other hand a tributer~is able to follow a very 
small vein mruch more cheaply than a Company can. 
The tribute system requires careful handling. 

The regulations in regard to explosives have been 
rigidly ·enforced. All fresh consignments of fuse 
have been tested, and the rate found to comply with 
the Act. 

Generally speaking, the Mines Regulation Act has 
been fairly well complied with throughout the dis­
trict. 



Report of Mr. E. J. Gourley, Inspector of Mines, 
Kalgoorlie. 

I have the honour to submit to you my annual re 
port for the year ending December 31st, 1927. 

Inspections have been made of the following Mines 
and Districts :-

Boulder Mines Dry Mills, 4; Coolgardie Bore, 12; 
Hampton Plains, 10; Great Boulder, R; North End, 
4; South Kalgurli, 7; Wi!Iiamstown Bore, 9; Croesns 
Proprietary, 4; Gwalia Mine, 1; Menzies District, 
14; Perseverance Mine, 9; St. Ives,-±; Comet Vale, ll; 
Siberia, 5; Lloyr1 George, 0; Kalgmli Mine, .J : 
Horseshoe, 6; Mt. Monger, 2; Norseman, 2; River­
ina, 3 ; Mt. J nglah, 4; Brown Hill, 4; Kanowna, 2; 
Lake View and Star, 6; Ora Band a, 5; Associateol, 
4; Hogan's, 2; Bullfinch, 1; Davyhurst, 1; Mulline, 
2; Mt. I da, 1; Broad Arrow, 5. 

In connection with the number of visits to the out-­
side districts inspections have been made while on 
examination for subsidies under the Mining Develop­
ment Act and for the sale and transfer of machinery 
owned by the Mines Department. 

DEVELOPMENT. 

Lake View and Star, Ltd.-No developmental work 
of any importance has been done with the exception 
of extending levels, rising for stoping operations, and 
a few winzes necessary for ventilation purposes. 
The surface plant has been increased by an addi­
tional roaster and a ball mill, and several other 
alterations for increased efficiency, and to minimis( 
the dust from this dry crushing plant. 

Great Boulder 11-nne.-During the year portion of 
this mine was let to tributers and some very good 
blocks of ore have been 1and are stili being miner1. 
1,2.27 feet of driving, 97 feet cross-cutting, winzing 
746% feet, rising 123% feet, and diamond drilling-
451% feet ha Ye been done, and a considerable quantity 
of payable ore has been opened up which places the 
mine in a better position than at the end of 1020. 
With the exception of Tracey's Tribute, which ha~ 
opened up a body of ore at 70 feet on the Horsr·-­
shoe boundary, whic>h appears to he something- ne11 
and also difficult to sav what this will develop into, 
for there apnear to he no definpd walls and the 
formation which c11rries value~ of about 1fi dwts. 
is soft and friablP. The surfaf'e tributes down tu 
80 feet have not opened out anythimr frpsh, bn1 
some giood payable ore ln1s bPen minPd. 

Associated Mine.--383 feet of driving. 85 feet 
cross-cnttinQ'. rising- ~tnrl winzing-. 1631.1., feet of dP­
velopment h11ve been done chieflv in the upnrr levPT~ 
of the minr. hut this work haR not onened up anv­
thing- ~of special note. Stoping- h11s :1lso been rlonf'. 
so. llDl'}~re'1tlv. some nnv values have been dis<'overed 
On the whole this mine is verv loW-g'J'IldP. nnrl it 
11nnears to me that onlv by e<'onomical mana~pmpnr 
the mine is kept going. 

Boulder P!'r.•et•eran('e, Limited --1.5171/., :fppt nf 
driving-. 49:! feet cross!'uttingo, 624% fPPt wim:in~. 

and 90% feet risin!'!' have been ilonP bv thr> eom­
panv on~ J.IMSP 66E: and 20J fept orivinc;r. ~nd 
l 08lf., fpet of win:>:ing- by the trihntPrs nn thio lens". 
also 021 feet of iliRmond drillin<.!'. while on the BRn k 
of En~!land. in whi"h thi,; C'nmn11nv is intr,.estr>•l. 
shaft sinking- from snrfa<'R ill feet. i!rivin<? 121!· 
feet, and crosR~'ntting 5 feet have been carried out. 

No very rich ore has been opened up, but the ton­
nage treated and yield have been very consistent 
throughout the year. Special attention has been 
paid to keep the temperature in wim;rs and dead 
ends below that allowed by regulation, and large 
quantities of ice have been used both in boxes anfl 
loose. The tribute system has been done away with 
to a great extent. 

South Kalgu1·li Consols, Ltd.-ThiK minP ha~ 
done a considerable amount of development work 
during the year and opened up a fair quantity of 
average grade ore with driving 1,776 feet, cross­
cutting 1,327 feet, winzing (chiefly for ventilation) 
597 feet, and rising for stopes 15 feet. Total 3,71!-i 
feet. This work has been done below 1,000 feet 
from the main shaft out west in most plaees. 

This mine has been a constant producer, show· 
ing a good profit on the ore milled. Many improve­
ments have been done to the surface plant, such a-; 
an oil furnace for heating the machine drills, :mtl 
gas producer for roasting the ore with gas, both 
from Collie coal and wood, but this latter experiment 
is not yet sufficiently advanced to determine whether 
all furnaces will be equipped with gas firing. Wet 
drills are used entirely underground. Venturi blow­
er;::, which are used in dead ends by blowing in in­
stead of drawing out, appear to be working satis­
factorily. 

Golden Horseshoe Mine.-The .mine has been kept 
unwatered and only cleaning- up around the treat· 
ment plant has been carried on, but a start was maCfe 
late in the year to recondition a. portion of the plant. 

Kalg1trli Mine.-This mine suspendei! operations 
on account of values being too low to pay for the 
amount of handling on the surface, such as cartin)! 
the ore in drays from the Groes11s Proprietary 
Mine, Brown Hill and O·rOJ!a North Blocks. but in 
my opinion there is a larg-e amount of ore both in 
the Croesus Proprietary and Kalgurli Minf>!; thnt 
would pay with better handling- farilities. In the 
meantime, the water is hein<r kent out of the North 
Blockfl and the Croesus Proprietary. nnil the mine 
i,; now under the mHnaf:!·!'ment of the Sonth K:d­
gurli Company. 

North Kalgurli Mine.--The water in this mine i~ 

kept down by the South Kalgnrli Comnanv. ani! 
within the last three months a :;mall air comnre::;sor 
has been installed and a few men employed in pros­
pecting- at 150 feet in the e11stern g-ronni! known ns 
<:reen's working-s. Ro far. ,·alnes are low. 

Paring:a.-The crm:;Rcut out in a north-east direc­
tion passed through a small run of ore at lfiO fer•t. 
but thi::; proved to be only a small lens on a fault. 
'!'hi::; nortion of fhP leas" h<~R bepn let on tribute. 
A diamond drill hole has heen put out 100 feet ea~t 
from the 400 feet plot with no reflults. 

N rwt7> li:11tt.-ThPrr' hf!YP been fl "'OOil m<~.nv m!'" 
nrosnPctingo in diffprent nl<~<'PR from the H Rlf-wav. 
l\f ,,.;t"n" Hill. Pn tn thP Hrl'mflns North Mine. ani! 
"""'"11 ,,.nohin"'R n11t thrnwrh nt Hnnt's Bntterv. hnt 
l'eturns have been low. 

Hannan's Rl!wartl.--Hunt Bros. disl:lontinued thl' 
treatment of sl.imes on account. of low Vfllnt>s ani! 
are now treating ore obtainPil from the Pa::;t sii!P 
of the big open cut. Value~ are just arout payable 



and three parties of tributers are working leaders 
on the Mt. Charlotte lease. These leaders are small 
but carry payable gold. 

Mt. Ida. 
I visited this place once, and found that six men 

were prospecting and breaking ore. The State bat­
tery put through a run of 250 tons, but the returns 
were not better than wages. 

Davyhurst, Mulline, Riverina. 
There was only one prospector at Davyhurst, two 

at Mulline, and three men treating residues at the 
State battery, while at the Riverina South mine, Mr. 
Forbes was busy putting up a 10-stamp mill with 
grinding pans and cyanide plant. 

St. Ives. 
The party of tributers who h>ave been working 

the Ives Reward mine took out four crushings, which 
should have shown a good profit if they could have 
got a good run out of the plant. This party have 
now broken up, and a new one has been formed. It 
will take some time to get the stopes in order. 

Hogans. 
I have visited a find made by Gole and McLellaoo, 

five miles south of the old alluvial workings; being 
new ground and good loams, it was certainly worth 
prospecting, but up to date no reef of any payable 
value has. been discovered, hut the prospectors are 
still on the ground. 

Mt. Juglah. 
Bennit and J asson.-This party has been assisted 

to purchase the 5-stamp "Sweet Nell'' battery. which 
is nine miles west of the mine, but the cost of cart­
ing, milling, and breaking the ore is too high to 
show a profit on nine-dwts. ore; last crushing being; 
in December, 100 tons for 44 fine ounces. 

Bulong and Balagundi. 
There are about 20 prospectors in this district 

following leaders and contact veins with varying 
results, but still they persevere as long as they can 
make enough to keep themselves. 

Kanowna. 
The Red Hill company shut down during the year 

on account of the good values which were being fol~ 
lowed in the underlay shaft being flooded by an in­
flux of water. The mine was let on tribute to the 
former manager, but they oould not make it pay 
in the shallow ground. The plant and tools have been 
sold to Mr. J. L. Martin, who proposes to try the 
mine. 

Menzies. 
The Lady Shen!ton have sunk a wim:e to a depth 

of 103 feet on the underlay and cut the reef struck 
in the bore hole, but the values are erratic, and the 
reef small. The mine is now shut down for want of 
fundc;. 

Oolli1w nnd Rileu nicked up a shoot of stone be­
yond :\ fault a!J 100 feet in the old Golden Age mine. 
It is about 30'"feet Ion!!' and averae-es 18 inches in 
width. Valnes are good, and it apTJea~R to have 11 

long life ahead of it. 

8awwr Bros. (6) who work the Warrior mine ann 
do all the public crn'lhing have ban a successful year. 
There are about 12 other men prospecting in differ­
ent places, but nothing of note has been discovered. 

Comet Vale. 
The Sand Queen mine has been unwatered, and 

the winze below the bottom level cemented up and 
a pipe and valve put in position to carry the water 
up th8 workings as far as the pressure of 340 lbs. 
to the square inch will take it. The 10-stamp mill 
with grinding pans and cyanide plant is in working 
order and crushing· one shift, for it will take some 
time yet to clean up levels and passes before sufficient 
faces are opened up to run full time. 

The Lake View mine (P. Maher) has had two 
or three men on it breaking ore, but results have 
been low. 

s~oeria. 
Messrs. McLoughlin and Mate have been working 

on a contact leader in the old Bonnie Doon lease near 
the Reward, and obtained 22 ounces by dollying, and 
they are still following this contact. Correll is cyan­
iding the residues from the s~oeria Consols mine, 
and about l 0 dry blowers are still out there. 

Ora Banda. 
The Gimlet mine has been developing most of the 

year, but has run the mill for some months and 
crushed the accumulated ore, and caught up to the 
stopes underground. The mill is now shut down, and 
two development ends at the 7{)0 and 500 feet levels 
are now being worked. 

Messrs. Hancock aoo Sons have had a successful 
year from the W entworth mine at Dark Horse, and 
the Williams Bros. have had a good return from their 
claim following contacts. The Orinda mine had two 
fair crushings, but the mine now appears to be 
worked out above water level. 

Broad Arrow. 
Barrett and Party on the Oversight mine have had 

some good returns from above the 100 feet level dur­
ing the year, and it is now proposed to equip the 
mine with a pump and prospect below water level. 

G. Rae has had two small dollying patches from 
Reison's Reward. 

There are about 20 other men prospecting, but no 
returns of any consequence have been reported. 

Hampton Plains. 
The White Hope mine closed down, and its mach­

inerv has been sold. There are two men on the Cele­
bration So~~th, two on the Mutooroo, and two on the 
Victory making a living by small parcels treated in 
KaJlgoorlie. 

In conclusion, I have assisted Dr. Stillwell in hi~ 
examination of the mines on the Golden Mile, esneei­
ally in those along the fringes of the big mines where 
we have to climb up and down. 

Prospecting, on account of the sandalwood orneMI. 
has not been done to the same extent as in previous 
years, and while mining is quiet, I do not see much 
difference in this district from 1926. 

Report of Mr. A. W. Winzar. Inspector of Mines, 
Kalgoorlie. 

I have the honour to submit mv a.nmml renn,.f 
for the year 1927 on the Mt. 1\fnr!!'Rret nm-lc;on nf 
the East Murehison, and the North Coolgardie Gnlil­
nelds. . 

During the year a change was effected in the di~­
trict boundaries, the Wiluna portion going into tha 



Cue district and the Leonora office being shifted to 
Ka1gocr1ie. 

There is little change to report for the year. The 
gold yield shows a decrease, and less prospecting 
;s being done than usual. Quite a number of pros­
pectors have followed up well-sinking for the sta­
tions. 

I regret to report two fatal accidents. The first 
was due to a fall of ground, and the other to an elec­
tric shock. Bo~h were fully inquired into and re­
ported on. 

The working conditions of the mines are constantly 
being improved. All dust-producing places are being 
well watered and ventilated. Temperatures are care­
fully watched, and the dust content of the air tested 
with the konimeter. 

The Sons of Gwalia mine crushed 95,910 tons of 
ore for 31,506 ounces and retreated 56,000 tons of 
old sands. No actual developments took place, but 
some prospecting about the bottom levels disclosed 
payable ore, and proves that the mine would respond 
to good systematic development. 'fhe bottom level 
has been dri1·en south a few feet and a wide body 
of payable ore exposed. This cannot be stoped until 
such time as openings are made to the level above 
for filling and ventilation. Ore was also disclosed 
in a crosscut put into the footwall below the 23 level. 
A fair proportion of the monthly output comes from 
opencuts, and consist<> of low grade oxidised ore, 
which is cheaply mined. The average hauling dis­
tance for the latter part of the year was 2,000 feet. 
whrich shows that a large proportion of the ore i~ 
mined from the 25 level. 

The mine worked continuously, excepting for a 
three weeks' stoppage due to heavy rains interfering 
with their wood supply. The treatment plant worked 
efficiently, the stamp duty being neaTly 14 tons a,; 
against 12 tons for 24 hours for 1926. The power 
portion of the plant is very effective; the gener­
ating cost per unit being very low; in fact this com­
pany holds the record in Western Australia for 
cheap power and low cost of treatment. 
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The granting of financial assis'ance should give 
the mine an excellent chance to open up good sup­
pl;es of ore, and prolong the period of production 
for some years. 

Outside the Gwalia practically no. ore was ob­
tained. Some eight prospectors crushed under 100 
tons for les·s than 100 ounces. 

From the King of Creation mine only 80 ounces 
,yere 0htained from 149 tons. The mine was idle for 
a considerable portion of the year. The water sup­
ply requires improving. There appears to be a la1ge 
quantity of payable ore in the mine, and, given 
an ample supply of water and some working capital, 
it should pay its way. 

A bo•1t one mile north of the King of Creation, 
John Nolan, an assislted prospector, is on some good 
o .. e O'l the ol(l Doris mine. As he works by himself, 
hP cnnnot do much to open it out to see its extent. 

D,··ver Pros. crushed from their Baneygo lease 83 
fons for 44 ounces. This is the flrst ore that has 
been crushed from this place for some years. They 
hnve been granted a small loan to enable them to 
sink a ne>v shaft and get under the old workings. 
This is quite a promising line of lode, and they have 
a ~ood chance of getting on to some payable o~. 

·-

On this lease, there is an old tive-head mill, which 
is capable of crushing a lot of ore. 

At Duketon) Cox and party are prospecting at 
t,he "Patch." They have sunk two shafts, and are 
now connecting them at water level. Mosb of the 
gold obtained is from dollying patches, and they 
appear to me to have an excellent chance of getting 
gold. Apart from Cox and party no other prospect­
ing is now being done about the district, though it 
appears very favourable country for finding lodes 
and reefs. 

The treatment of residues was continued at the 
LartJCefield, and 860 ounces wer~ obtained; whilst 
Franish is also treating a small quantity of residues 
on the Beria South. 

Around Laverton) Tasker and mate have been doing 
a lot of hard work for very 'little return. They have 
a lease of the State battery, and have a better chance 
now of getting some payable ore. 

At Burtville, the ''Nil" owners put through ::lO 
tons for 144 ounces. Owing to the number of men 
and smallness of the stringers this return is quit~ 
unpayable. 

At Morgans, the W estralia mine worked contin­
uously on ore from the old levels, and treated 10,412 
tons for 3,045 ounces.. The old stopes are about de­
pleted, and it is likely the mine will not be able to 
carry on for the whole of the forthcoming year. 

At Yundamindera,, Messrs. Young Bros. have a 
holding about the Big Stone lease, and have had some 
very fair crushing·s, obtaining 99 ounces from 97 
tons. The reef is Yery patchy; as they are mining in 
the vicinity of old workings they have no idea what 
quantity of ore to expect. It is probable that they 
will get some payable ore in future. 

At Linden, the Devon mine kept going for the 
year with plant construction, and some quantity of 
ore was crushed. The ore is not amenable to ordin­
ary treatment insofar as it must be roasted. A rough 
concentration is made for the furnace, and no trouble 
is experieneed in the recovery of the gold, but it is 
rather costly as the plant consists of only five head 
of stamps. The value of the milling ore is about 18 
dwts, and the residues 2 dwts. 

The shaft is down 200 feet only, and most of 
the ore above this level is depleted. Considerable 
development is needed if the mine is to keep going. 

At the Great Cm·bine a pumping plant has been 
installed, and the owner intends erecting a battery 
hefore unwatering the m:ne. 

A few small crushings were put through the State 
battery for small returns. 

In the Niagara and Yerilla districts practically 
nothing was done. A few men were trying to eke 
out a living at Edjudina. 

In the Lawlers centre, practically no mining took 
place. A lit+le prospecting was done about Cue's 
PaLh, but nothing was obtained. 

A little work is being done around Sir Samuel by 
prospectors, and one crushing was put through from 
Kathleen Valley. 

From Corboy)s Find 1,503 tons returned 682 ozs., 
showing a decream on last year's return, due to the 
owners having worked out the easily-mined ore. The 
wa•er level is about 30 feet, and future yields must 
be got below the water. The prospects of this plaee 
are promisin~. -



The W aratah mine was let on option, the owners 
getting an advance from the company securing the 
option to do certain development which is now in 
progress, and the prospects oL the mine look very 
promising. The mine is equipped with a plllilping 
planL. The shaft is now down 98 feet, and 6 feet of 
ore, which is estimated to be worth 1 ounce per ton 
i~ showing in the bottom. · ' 

At Carboy's Reward North prospects are encour­
aging, and should the quartz give place to carbon­
ate ore, as in the adjoining W aratah, the mine has 
a good chance. The lode in both leases is almost on 
the contact between the greenstone and granite. 

All the easily won stone has been obtained from 
the Toscana, and no work was being done on the 
lease towards the end of the year. 

From Pola's holding about 300 tons were crushed 
for 150 ounces. The reef, now being worked by 
Guezzelli, who has secured the lease, looks rather well 
and the grade is about 10 dwts. 

I have not reported on the Wiluna centre, as this 
w1t be done by the Cue office, also the mines I have 
visithl in the Kalgoorlie centre will be reported on 
by the inspectors here. 

Report of Mr. W, M. Deeble, Inspector of Mines, Cue. 
I beg to tender my annual report on mining in 

the Peak Hill, Murchison and Y rulgoo Goldfields, the 
Black Range District of the East Murchison Gold­
field, and the Northampton mineral field for the year 
1927. 

Peak Hill. 
At Naberu, situated next to Pmyeriuga Pool north­

east of Peak Hill, it has been reported several times 
during the year that rich specimens have been found 
but it is unfortunate that the specimens came fro~ 
small leaders. A parcel of 5 tons brought in to the 
Peak Hill battery by Mr. S. Lyons re. urned 21.94 
ounces. At the end of the previous year two small 
crushings were brought in from the £ame place, one 
of 19.5 tons returned 83.65 ounces, and the second 
19.5 tons 36.46 ounce~. There is gold-bearing coun­
try from the place north, and several prospectors 
went out in that direction towards the end of the 
year. 

At Mt. Fra.sev the old Mt. Praser mine, said to 
have been worked over twenty years ago, has been 
taken up by Dunlop and Kilroe. The reef runs 
nearly East and West and underlies North. The old 
working on the reef is 200 feet in length, and I wa~ 
informed 150 feet in depth. 1 was unable to go to 
the bottom of the workings. The reef varies from 
2 to ~ feet in width, and as there is very little quartz 
showmg on the surface., most of the stone broken 
must have been crushed. 

When this place was worked formerly the ore had 
to be carted 17 miles to Peak Hill. Since the pre­
sent holders have had the ground they have milled 
one lot of 27 tons for 1 ounce per ton, and a second 
lot of picked ore, saving .about one-fourth of the 
~tone broken, g·ave :l ounces per ton from 15 tons. 
At the time of my last visit to the district there wns 
about 8 tons of ore in the dump in which gold cPuld 
be seen freely. 

A crushing of H0.25 tons from the 1V embl,ey leas!', 
situated 12 miles from Peak Hill and beside the old 
Peak Hill-Meekatharra Road, gave a yield of 30 
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ounces of gold. At the end of the year there were 
18 men engaged in mining at Peak Hill. 

Ho'fseshoe. 
Manganese.-;The railway line is now laid up to 

the manganese deposits, and everything shoul•J soon 
be ready to send away ore to the coast. The 
lin<J was started in June, 1927, and eompletelt to 
the Horseshoe townsite in October. The work was 
held up about half of June and July owing to wet 
weather. From the townsite there was about three 
or four miles of line to put dow11 to ~he q'UU'l'y. 
When it is said the line was completed, it means 
that the engine and trucks were runni:Gg over it from 
M('ekr.tharra to Horseshoe, but it is '3till necessary 
to fix up places at water-,courses whieh a L times be­
come flooded, and for which purpose there are girde<·s 
:uJu concrete pipes at the lread of the liu.~. At l,re­
be!!t it is rather difficult to get gnitable water for 
huiler use, and it is being obtained frou: Nfeekatharra 
a1,c; :Murphy's W eU. Mr. Leslie inforllls rue that it 
ib intended to put a bank at a pool about 58 miles 
to impound the water and, in add:tiou, a well is 
l:el!'!,'; sunk next to the end of the line. At Horse­
shoe the rail level at face of mang::u1e"'' deposit is 
1,992 feet above sea level, and the top of deposit 
is 2,131 feet above sea level. 

I enclose herewith a photo.;' showing a man stand­
ing nine feet above rail level, from this point a 
heading will be driven and a fiat shoot, or what is 
known to miners as a "Chinaman shoot'' put in 
which will make it pot>sible for a rake of trucks t~ 
be all filled in one time. As the work of breaking 
the ore progresses the fiat shoot can be extended, 
and by breaking· above it large tonnages can be 
handled quickly and at a low cost. 

Holden's Find. 
Waterloo G.M.-This mine, which has been shut 

down for. some time, is now in operation again, the 
5,-head m1ll with grinding pan and thiree curvilineall 
concentrating tables completed. A 50-ton parcel has 
been put through for a return of 21.5 ounces of gold. 
The concentrates have not been dealt with. A type 
"H" pump throwing water from 130 feet depth, and 
sometimes up to its full capacity of nearly 3,000 gal­
lons per hour, together with three curvilinear con­
cen~rating tables, are driven by a 12 h.p. crude oil 
engme at a cost, the manager informs me, of 4d. per 
hour. 

Mistletoe. 
Munar~a G.M.-The work in this mine has had n 

considerable amount of set back during the year, 
mostly by breakages of the pumping gear. At the 
end of the year the syndicate decided to close down 
for the time being. 

Belele. 
Messrs. Holden and Williums have been workino· 

a ref!f at a place 37 mile~ north-west of 1\Ieeka~ 
tharra. The reef shows wheY'€ worked an averaO'e 
of two feet in width, and up to date 77.5 tons brought 
in to 1\Ieekatharra g·ave a return of 53 ounces of 
gold. 

Meekai har·ra. 
Ingliston Consols Extended G.M. holds the pride 

of place in this district, and has employed an aver­
age of 123 men during the year. The main shaft 
is 1,347 feet, and the deepest level 1,215 feEt. A 
main crosscut ha~ been put out 343 feet; at 300 fee' 

• N<Jt priuteu. 



the lode was cut, values being low. Driving north 
and south on the lode the values continued low. A 
winze put through from the level above has made 
good ventilation from bottom level. 

The total output from this mine for the year was 
35,759 short tons for bullion £7'61307 16s. 10d. 

There are a number of smaller shows in the dis­
trict, some producing highly payable ore, but the 
quantities dealt with have been small. 

Reidy's. 
The Mararoa G.M. is the only mine in this dis­

trict doing anything for the year, and for this period 
11636 tons were milled for 324.53 fine ounces, and 
2,'1 64 tons of sands treated for 801.88 fine ounces 
of gold. 

Tuckanarra. 
There are a few men working shows at this place, 

but there is only one at present being worked that 
may develop into a mine. One man working P.A. 1577 
has sunk a shaft 70 feet on an ironstone lode which 
has been worked for 6 feet in width, and from 275 
tons obtained 100.24 ounces from the plates. In this 
class of lode material roughly 50 per cent. of the 
gold content is extracted by the plates and the re­
mainder by cyanide treatment. One parcel of 28 
tons from this district returned 95.60 ounces of gold, 
but it seems that the gold found around toot part 
only makes in patches in the lode. 

Cuddingwarra. 
There has been a number of men working in this 

di.stric~ throughout the year, but no development 
worth recording has taken place. Reports state that 
the Big Bell G.M. will be restarted early this year. 
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Cue. 
Mir,ing has been quiet at this place throughout 

the year. The Primrose mine produced 59.86 ounces 
from 104.8 tons. A great part of the year was taken 
up with sinking a new shaft and development work. 

Day Dawn. 
Outside what is being done by a few prospectors 

the Sottth Fingall is the only mining proposition 
being worked. During the year this mine produced 
1,295.25 tons for 862.72 fine ounces. As the water 
has risen, the workings which can be operated are 
limited to 130 feet depth, and the expense of keep­
ing the water down is too heavy for a small party, 
and consequently there is a limited output. 

Tuckabianna. 
At this place an average of 15 men have been em­

ployed, and 678.50 tons of ore produced for 282,28 
fine ounces. The greater part of this came from the 
Buttercup mine, which produced 520.00 tons for 
125.62 ounces of gold. 

Lake Austin. 
There have been about 15 prospectors about this 

place during the year, but the Mainlan,d Consols, 
owned by Mr. S. Walker, was the only mine worked 
In .January a crushing of 15 tons was milled for a 
yield of 370.00 ounces from the plates. Owing to 
illness the owner then closed down the mine and had 
to go to Perth; on his return, towards the end of 
the year, the mine was full of water, which took to 
the end of the year to remove. 

Very little has been done outside prospecting either 
at Moyagee or Lennom,ille. At the latter place 

Grose and Currie worked on a lode about 14 feet in 
width, and obtamed a result of 14 dwts. per ton from 
a crushmg, but there has not been su1ticient work 
done to prove if that standard can be maintained. 

Mt. Magnet. 
There is a noticeable increase in the gold yield 

during 1927 over the previous year. The district 
generally produced 4,901.25 tons for a yield of 
4,444.31 fine ounces, an increase of 1,203.54 ounces. 

Hill 60 G.M. is mainly responsible for the increase 
in the district return and during the year milled 
il,830 tons for a yield of 2,025.89 ounces of gold, 
which is an increase of 1,452 tons milled and 1,124.89 
ounces of gold. The lode in the mine is worked by 
means of an open cut and the ore handled through 
a shaft at end of the open cut, tipped into a bin 
direct and the sand goes on to a cyanide plant. 
Roughly half the gold content of the ore is saved 
hy amalgamation and the remainder by cyanide 
treatment. The gold mentioned above includes both. 
that recovered by amalgamation and cyanide. 

The Royal Consols G.M. is under option to a com­
pany, and by present indications the large lode in, 
that property will have a thorough testing. Mr. 
Ardagh, who is in charge of operations, has sampled 
the mine and is now moving machinery on to the mine 
for erection. 

Among the small parties getting gold are Camp 
and Miller: 95.25 tons for 179.44 ozs. 

Yalgoo. 
There have been a number of prospectors at 

Melville during the year, and 375 tons were milled 
for a yield over the plates of 188.51 ozs. Most of 
this ore came from the Revival G.M., which treated 
215 tons for 80.90 ozs. 

Gnaw's Nest. 
Brilliant G.M.-During the year the main shaft 

was sunk from No. 4 to No. 5 level. This work 
owing to a very heavy inflow of water, was a slow 
and costly proceeding. The water was too heavy 
for the lOin. pump in use, and to cope with the 
water the pump was driven too fast for its size, 
which caused it to be continually breaking down. 
The shaft was opened out at 92ft. below No. 4 level 
and a cross-cut put in West, and the reef was inter­
sected at 186ft. The reef where cut was 13 feet 
wide and carried fair values, but it narrowed both 
ways on driving, and Yalue> are now said to be on 
the low side. During the year an average of 29 men 
have been employed and l, 154 tons of ore milled 
for 605.37 fine ozs. of gold. 

About one mile South-East of the Brilliant G.M. 
Mr. C. Grant, holder of P.A. 740, obtained some 
good prospects 'on the area, and on following it up 
seems to have found something very good. When 
I visited the ground a shaft had been sunk 14 feet. 
In the shaft there is a quartz leader about 10 inches 
in width, going down about vertical with a slight 
underlay to the East, and at the back of this fine 
quartz leaders run out into th changing wall. There 
are about 5 tons of the quartz leader in the dump 
estimated to contain 5 ounces per tou, and a second 
dump of from 6 to 8 tons estimated at one ounce 
per ton. When sinking the shaft two kerosene tins 
of stone were obtained which dollied 10 ounces of 
gold. 



Field!s Fi.nd. 

1 ht! main mme in tlll.S til::Jtrwt tor :-;ume tlllle wa" 
the .Hrown s liewanl, uut wu; \gut pourer toward:; 
.tie end ui the year. 

About four mile,; ~oulh-West o.t: l! ieid::; i> ind there 
i;:; a hill known locally a:; tne ··1;tuun~ ut lllH•lOll>l1 

we ndge oi wuicu coruu::;t::; oi Jm;pe1·, u·on,;wne, anu 
quartz. Al.tlwugh · lille gow. can be traeeu almo::;t llhJ · 

wuole length w uere the lode ts expo::;eu, tnal 1ot::; ua VtJ 

iaued to lo(late any payau1e ::;uoo~ 01 gola. .lllH; g10unu 
ua::; been taken up lately and named tlle ·· JYlou,ncuin 
111aidj' antl the owner, lVtr. .hi. .b. uu ver, inteutl::. 
glVmg 1t a tan· tnal t>y sendmg a la1·ge tonnage cu 

the mill. 1 wa::; informed wat uu tuu::; had been 
carted to the W arnedar mtll. Adjornmg the lVtoun­
tam M.atd, 1Vlooreheaa and \V il:;on m·e taKmg out a 
large parcel, and 1 was informed that 150 tons are 
now at the W arriedar mill. When these two crush­
ings are treated it will give a good idea of what the 
ore in the lode will bulk. 

Payne's Find. 
Towards the end of the year the Lake View G.M. 

was re-started, and a crushing of 225 tons returned 
039.41 ounces from the plates. The reef where it 
is being worked will average about two feet in width. 

Paynesville. 
.Mining at this place has been very quiet through­

out the year. A crushing of 48 tons from the 
Elsie G.M. gave a return of 267.27 fine ounces, but 
unfortunately the shoot of payable ore cannot be 
traced downward. 

A prospector named N. P. Troode obtained 20.7.2 
ounces from 5 tons of ore. 

Youanmi. 
.Mining has been at a low ebb at this place durin;; 

the year. W orrington and party worked round tlw 
· ~urface of the old Youanmi mine and milled 711 

tons for 172.85 fine ounces of gold. 

Sandstone. 
There is very little to report from this district, 

and all the mining operations are earried out by 
miners working their own shows. The H avilah mine 
produced 286 tons for a yield of · 312.55 ounce8 ci 
gold, and the W aratah 290 tons for 235.63 ounces 
line. 

Montague. 
About 12 mile3 N.W. of Montague, at a place 

known as J ones' Find, at a point 7 miles South-West 
of Mt. Marion and 5 miles North-West of Prominent 
Hills, two parties are working shows. In the. first 
place Jones found specimen stone at this place and, 
together with a mate named Shannon, sank a shalt 
to 60ft., which is 20 feet below water level. Twenty­
i1ve tons taken from the shaft yielded 6 ounce3 per 
ton over the plates. Later Cornwell and mate took 
out a crushing of 40 tons from the general lode which 
gave 2 ozs. 14 dwts. per tor: by amalgamation and 
cyanide. Up to this stage all the stone had to be 
carted to Sandstone for treatment at a cost of 
£3 15s. per ton, but arrangement was made to get 
it taken in by motor truck at £2 15s. per ton. East 
of Cornwall and mate's show, Lynch, Ryan ann 
Casey have sunk a shaft 35 feet and driven ori n 
reef 30 feet, the reef being 4 fert in width. They 
expect a return of from 30 to 40 dwts. per ton from 
the stone broken. 

The water level is about 40ft. on an ..._verage, anu 
the now 1::; not ;;uong, a:; wa::; proved by June;; and 
i::)hannon, Tlle wawr li:l ot goou unnKrng quanty. 

Wiluna. 
The Wiluna Gold Mines, Limited have been em­

plOying an avemge of 116 men dunng the year under 
1·ev1ew carrying out testing work. The depth ot 
shait is 000 feet, and then a wmze down to 400 feet. 

During the year, experimental ptlot plant, tube 
mill, liotat10n umchme, agnawn; autl vacuum tilter 
pre::;,;e::;, lt>U ll.p. ±-cylmder ~-atwnal ga::; engine, and 
a 440-volt generator have beeu erected, and a Corni,;h 
lilt at the new :;halt. The management report:; that 
"they are now awlllting cou::;truction of the railway 
before much more machmery w1ll be erected"; 5,400 
ieet of development work ha::; been done during the 
year, all of which wao:~ very satisfactory."· 

The company i8 now increasing It::; capital to 
£l,OUO,UOU for nune equipment aud plant, and au 
exten::;ive working policy will be tormed during 
1928. 

Diorite. 
Various crushings from this place total 1,070.50 

tons fur 9Ti .93 fine ounces. 'l'he main producer i~ 
the Brilliant LVDTth JJiine, which obtained 717.01 
ounces from 0Y2.00 tons by amalgamation, and the 
assay value of the sand is 2 ozs. 3 dwts. per ton. 
The bottom level is lOO feet- deep. The length of 
the pay ore is about 110 feet, and the width l foot. 
There are now 60 feet of backs to be worked out 
without further development. 

From Gum Creek, situated between Diorite and 
Nannine, !<'inch and party brought in to the State 
.Mill at Wiluna 43.25 tons, which gave a result of 
24.75 ounces. 

In giving the yields from mines it is difficult to 
give the exact return, as sometimes only the gross . 
return is obtainable, whereas in others the retum 
is in fine ounces. In mines where they have a 
cyanide plant on the ground the return can be exact, 
but in dealing with small shows the yield is usually 
understated, as only the recovery by amalgamation 
can be given. 

Poona. 
The miners engaged at this place during the year 

varied in number from 16 to 25, but the field has 
been handicapped on account of the shortage of. 
water. During the last six months there has been 
no water available for washing the gem-bearing ore, 
as all the water was required for domestic use, and 
that was procured from a station 12 miles away 
from the central point of the mining area. 

The Transvaal Trust and Finance Corporation 
hold four mineral leases, aggregating 78 acres. Two 
of these leases have been under exemption since the 
company began operations. On Mineral Lease 82, 
\vhere a lot of prospecting' has been done, a shaft 
has been sunk to a depth of "W feet; crosscuts from 
this level have been put ont 30 feet South and 11 
feet North. At the latter point the lode was cut, 
in which was a shoot disclof'ing a quantity of beryl 
and n few emrralds of goo:l quality. The greater 
number of the rmeralds found have been fractured 
and flawed, anc1 it is eonsiderecl that until the 
crystalline ?:onr is enten•n the gems will not be first­
class quality. 

On Mineral Lease 87, at a t1epth of 80 feet, 
rlrives have been put along the lode rhannel. At 
the No. 2 Rhaft, at a depth of 30 feet, the lone has 
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been opened, and when driving along a shoot was 
found said tD carry gems of better quality than 
hitherto discovered. 

Star Emerald Syndicate.-A considerable amount 
of work has been done by the syndicate, but it is 
unfortunate that we are unable to get any idea of 
the value of emeralds sent away either from this or 
any of the others working at Poona. 

The Adelaide Emeralds are getting beryl and 
emeralds from their property, but it is impossible 
to say what the prospects are until some returns 
from the material sent away have been received. 

Tin.-The ground taken up by Mr. Mandelstam 
for tin has been prospected at various points and 
some good prospects obtained, but there has not 
been sufficient work done to give any reliable esti­
mate of the value. 

Northampton. 
Owing to a considerable drop in the market value 

of lead during the year all the mines worked by 
companies ceased work, and only a few miners 
working their own shows are there now. On my 
last visit in October last the Geraldine South, P.A. 
131, was worked by Mr. Salter and his two sons. 
The shaft is 60 feet deep, and working from that 
depth the lode was showing a lot of milling ore, but 
work is only being done in ore that can be sorted 
to a high percentage. 

The No1·man King, situated at Norman's Well, 
nine miles from Northampton, has been tak€n up 
by Merrifield and party. There is a lot of good 
milling grade of ore in this show, and it seems prob­
able that this will be made to pay even with the 
pre3ent low value of lead. 

Report of Mr. H. P. Rockett, Inspector of Mines, 
Southern Cross. 

I present to you my annual report for 1927 on 
Inspector of Mines District No. 2, which includes 
Yilgarn, Phillips River, Coolgardie, and Dundas 
Goldfields; Swan, Roelands, and Kendinup Min;ng 
Districts, and Greenbushes Mineralfield. 

V entilation.-The mines and quarries in this dis­
trict were inspected as often as practicable. The 
ventilation in the gold mines is good; water is used 
freely in the faces and all the mills crush by the 
"wet" process. In the rock quarries the ventilation 
about the treatment plant is, for the most part, 
bad: the municipal quarry at Darling Range is the 
least and the State quarry at Boya the greatest 
offender. It would seem that perhaps the other 
quarries take their cue from Boya quarry; at least 
it is reasonably certain that the other quarries can­
not in common fairness be compelled to deal effi­
ciently with the dust menace while the State-con­
trolled Boya quarry leads the way in disregard of 
the health of the workmen. 

Accidents.-! regret I have to report two fatal 
accidents and six serious accidents. The eauses jlncl 
circumstances surrounding each were carefully in­
vestigated. 

Prosecutions.-Breaches of the Mines Regulati;)J1 
Act were infrequent and of minor importance, and 
did not call for legal ar:tion. 

1'he Tilgarn GoldfieiAl. 
The figures for the year are 9,238 fine ounces, us 

against ll,792 ounces for last year, a falling-off of 
2,552 ounces. The decrease of. output was general, 
but it was due more particularly to a curtailment 
of output from the Radio mine and the gradual 
failure of the laterite ore bodies of the Great Vic­
toria mine. 

Ooolgardie Goldfield. 
The figures for this goldfield show no great van­

ation in the outputs for 1926 and 1927. 

Phillips River Goldfield. 
There was very little mining in this goldfield, and 

the output was of little importance. 

Greenbushes. 
In this mineral field there was an apparent in­

crease of activity, for which the improved price of 
tin is responsible. Messrs. Lindsay alnd Barrymore 
are each working a barge in Saltwater Gully, while 
in W estralia Gully barges are being worked uy 
Messrs. Cole, Huitson, Angus, and Lindsay. John's 
barge in Bunbury End was working dn,ring part of 
the year, but I understand that the overburden be­
came very hea,vy and work was stopped. 

An attempt was made to re-open the Greenbushes­
Oornwall mine, but after clearing out the shaft and 
sinking 20 or 30 feet and doing some exploratory 
work .at about 100 feet, the ore was found to be too 
low grade for profitable working. An attempt to 
re-open the Lost and Found at Bunbury End met 
with similar blljd fortune. Messrs. Fox, Elias, Brown 
and others have spent much time ·prospecting, but 
without success so far. 

Mining in General. 
Mining in general has been very slack in the 

Yilgarn Goldfield, the principal producer being the 
Great Victoria mine with 17,651 tons, which yielded 
3,433 ounces .of gotd. Unfortunately, very little 
can be expected of the mine during 1928, as the 
known lateritic deposits of payable grade have been 
worked out, and cons'derable prospecting may bo 
necessary before other 1urge bodies are located. 

The Broncho Horseshoe, later known as the Re­
surrection G.M. was worked for a few months by 
the Great Victoria Company, who recovered 420 
ounces from 2,244 tons of ore, while 1,183 tons 
raised at the J1~st in Time (Nevoria) yielded 338 
ounces. 

At Parker's Range the Spring Hill plant treated 
WO tons for 309 oumes, and Messrs. Simpson and 
Party obtanied 39 ounces from 95 tons raised from 
the White Horseshoe mine. 

Only 15 tons of about ounce grade ore was raised 
at the Scots Greys. There is in this locality at least 
one laterite deposit, which, so far as I am aware, has 
not 'been thoroughly sampled. In fact it would seem 
that very little careful sampling had been done in 
this neighbourhood notwithstanding the general simi­
larity between this fo1mation and that at the Great 
Victoria. At W estonia there has been a noticeable 
revival. The Les Trois syndicate obtained- 82 tons 
of half-ounce ore, and then sold out to an Adelaide 
company who sunk a new shaft to 130 feet, and are 
now opening out above water level. At the Con­
solidated 301 ounces were obtained from 371 tons, 
[!Dfl it wn;: 11l~o sold. The !le"·-comers are doing de-



velopment work with a view to raising a considerable 
regular monthly tonnage. 

The output from Holleaton is disappointing, as 
only ore of about two-ounce grade will yield a margin 
of profit after freight to Coolgardie, nearly 240 
miles, has been paid. The Glenelg Queen sent out 
198 tons, and recorded 411 ounces of gold. The new 
,;haft is now down about 150 feet, and it is ex­
pected the lode will be met at an early date. At the 
mine hoisting is being done over a whip-pole, using 
a motor lorry in place of a horse. Provided efficient 
signalling appliances be used to maintain communi­
cation with the lorry-driver from everywhere 
throughout the shaft and from the brace at every 
stage of the haulage, this motive power would ap­
pear to have distinct advantages over animal power 
where water and feed are expensive. The crushing 
from the Empress, 23 tons for 19 ounces, was dis­
appointing. This shaft is now down to 100 feet 
deep, and the lode is being driven on. 

Some exploratory work was done at Hollows Re­
ward, but without exposing any high grade ore. At 
the Great Beacon a progressive policy resulted in 
opening several hundred feet of drives and cross­
cuts and shaft sinking. No. 2 shaft was sunk to 
100 feet and No. 3 to allout 50 feet. No ore is 
being broken, as it is not sufficiently high grade to 
leave a profit after paying freight to Coolgardie. 
A number of P.As. are working in this locality in­
cluding Penna and party, and Larson and Craddock, 
at the Rising Sun and Munro's, Hope's, Orrie's, 
Stewart's, Davidson's and others nearer to the Main 
Camp. 

In the immediate neighbourhood of Southern 
Cross a little prospecting is being done, but no finds 
of importance were reported. The May Q·ueen, near 
Lennenberg's Find, raised 300 tons, which yielded 
717 ounces. 2% ounces of dollied gold is all that 
is reported from Hope's Hill. Some excitement was 
caused through reports of rich finds at the Hansford­
haven mine, about seven miles south-east from 
Bullfinch. Three par:cels of nre, com;prising 305 
tons, were taken to Coolgardie, but the yield, 167 
ounces, was not high enough to make the work 
profitable. There is still a good deal of prospect­
ing going on in that locality. At Manxman the 
Radio continued producing steadily, and yielded 
1,895 ounces, obtained from 765 tons. Work at the 
300 feet continues to give satisfactory yields, and 
it would appear that the mine is likely to give very 
satisfactory returns for some years to come. 

A return of 104 ounces from 103 tons from the 
Valley Qtteen, at Golden Valley, is directing a little 
attention to that oldest (after Kimberley) of West 
Australian goldfields. There are now several parties 
prospecting the locality. At Ennuin, Messrs. Oat­
way and party raised 43 tons which was crushed at 
Coolgardie and yielded 65 ounces. The Great Bingin 
\Vas working in the early part of the year, but closed 
down in April. 1 understand that Mr. Lynch is 
making another start at an early date. 

Returns from Coolgardie and Dundas are not 
available at this office. In the neighbourhood of the 
old Camp a number of prospectors were working, 
out there was no regular producer. Messrs. Paul 
and Paul working at about 250 feet deep in the 
Golden Bell, were raising payable quantities of goorl 
grade ore. Se\·eral parties were at work near the 
Lord BolJs, but no very satisfactory returns arc re-
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ported. A little prospecting is being done at Green­
mount. Several small mines are working in the 
vicinity of Kunanalling, including the Moy Prince, 
the Turn of the T·ide, owned by Mrs. Dwyer, and 
Mr. De Gracie's P.A. 645. 

At Car<biue, Messrs. Crawfonls' Carbine mine con­
tinues to be a regular producer, while a very limited 
amount of work was done at La Fortuna and Dunne',; 
Eight-Mile. 

Messrs. Bryant and Mundies are working G.M.L. 
5209 at Widgemooltha, as was Mr. Emes on the 
Mt. Morgan until he was acmdentally killed in De­
cember. 

At Norseman the largest producer is the Mararoa, 
owned by Messrs. Nicholson and party. Here there 
are between 20 and 30 men employed, and machine 
drills are employed for drilling. The Mararoa runs 
a 10-head mill about 12 hours a day. 

Messrs. Mathieson Bros. are working the Mararoa 
South with paiy ore, said to yield 11 dwts. per ton, 
by amalg·amation over widths varying between 3 
feet and 7 feet for a length of over 200 feet. This 
show should attract the attention of mining inves­
tors on the lookout for a small venture with pos­
sibilities. 

The O.K. mine is another show worth examin­
ation; here the lode is narrow, not usually over 2 
feet wide, but the grade is high, and the mine is 
being worked very profitaoly by its owners. 

List of Leases and Production during 1927. 

Name. Tons. Ounces. 
Great Victoria G.M. 17,651·51 3,433 ·10 
May Queen 300·00 717·41 
Colleen Bawn 2·5li 
Scots Greys 15·00 14·26 
White Horseshoe ... 95·00 39·68 
Radio 7fifi·50 1,895· 74 
Radio Deeps S5·00 48·59 
Just in Time 1,183·00 338·39 
Resurrection 2,244·00 4-19·!)6 
Nevoria 358·00 88·2+ 
Consolidated 371·00 301·37 
Les Trois 82·00 43·97 
Glenelg Queen 198·75 411·85 
Valley Queen Extended ... 103·50 104·84 
Hansfordha ven 305·60 167·54 
Empress 23·00 19·35 
Easter Gift 158·00 91·17 
Roy::tl Flush 38·00 32·49 
Spring Hill 400·00 309·05 
Howlett's Battery 73·44 
Andrews. R. B (P.A. 11 P.P.) ... 70·00 74·76 

Pros peeting Areas 876·50 605·03 

Report of Mr. J. McVee, Inspector of Mines, Collie. 

I beg to submit my .Annual Report for the year 
ending 31st December, 1927. 

The following mines were producing coal during 
the year, viz. :-Proprietary, Co-operative, Westra­
lia, Cardiff, Premier, Griffin, and Stockton. The 
total output for the year was 501,510.65 tons, valued 
at £407,971, as against 474,818.69 tons, valued at 
£:~04,400, for 1920, showing an increase of 26,691.90 
tons and £13,571. 

The Proprietary, Co-operative, W estralia, and 
Cardiff Collieries showed increased outputs, but the 
Premier, Griffin and Stockton collieries only pro­
duced coal for portion of the year, as shown by the 



accompanying tables. The Premier Colliery whose 
workings had been cut off by faults, had been pros~ 
pecting through the fault for some time, and although 
they struck 6 feet of clean coal, the roof and floor of 
the seam were so soft that it was an unworkable pro­
positiou. Permission was given them to split some 
of the pillars in the top section, and· when this work 
was stopped the colliery was practically finished. 
The Amalgamated Collieries bought the plant, and 
on 19th July operations ceased below ground; all 
machinery and mining material were brought to the 
surface and the mine allowed to flood with water. 
The mine plan was brought up to date, and all en­
trance~ to the mine made secure, :-;hafts being filled 
in and tunnel entrances fenced oft'. 'l')le Griffin 
Colliery was sending eoal oy motor lorry to Collie 
from March to August, when they struck a fault 
which cut off their workings. It was decided to 
opencut on the top side of the fault, which would 
be more suitable for their proposed railway, and 
recover this coal at a later date. The tunnel has 
been started, and should be producing coal during 
the ensuing year. 

The Amalgamated Collieries h:we opened another 
mine about two miles South-West of the Premier 
Colliery, which they have named the Stockton Col­
liery, and in December sent away 201 tons of coal. 
The seam is 9 feet 10 inches thick, and appears to 
be the hard type of coal. 

The workiug conditions at the mines have been 
fairly good, and there have been no prosecutions 
for any breach of the Coal Mines Regulation Act. 

Labour troubles have been few, and the only stop­
page of any importance was at the Co"operative 
Colliery during December, when about ten days were 
lost owing to a dispute over some working places 
which the men declared deficient owing to the thin­
ness of the bottom coal in comparison with other 
parts of the pit. This was settled by arbitration, 
and the places are now working. 

There have been no machinery accidents, but 300 
accidents were reported during the year. Unfortun­
ately one man was killed and another lost one eye 
and had the sight of the other eye impaired; both 
accidents being caused by etXplosives. The other 
accidents, 200 of which were minor accidents, were 
not of such a serious nature as to prohibit men from 
resuming their work again. 

Sinoce my last report the amended Coal Mines 
Regulation Act has come into operation, and I 'x­
pect that conditions below ground will be :materially 
improved in compliance with the Act. 

Table showing the amount of Ooal produced at each 
Oolliery during the years 1926 and 1927. 

Output in Tons. Employees. 
Coiiiery. ---

1926. 1927. 1926. 1927. 
---

Proprietary ... 131,556·40 140,341·76 172 177 
Co-operative ... 133,343·50 147,074·00 200 225 
Westra.Jia ... 114,187·00 121,176·00 170 190 
Cardiff ... 56.193·70 81,682·55 so 107 
Premier ... 38;850·47 9,571. 75 70 46 
Griffin ... 687·62 1,465·33 6 8 
Stockton ... ... 201·1 .. . 44-
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Government Railway Orders. 

Month. 

anuary ... J 
F 
M 
A 
M 
J 
J 
A 
s 
0 
N 
J) 

ebruary ... 
arch ... 
pril ... 
ay ... 

une ... 
uly ... 
ugust ... 
eptember 
ctober ... 
ovember 
ecember 

Large. 

tons cwt. qrs. 
22,235 15 0 
21,766 6 3 
l!:J,130 4 2 
26,20!! 14 0 
22,837 7 3 
22,442 1 1 
2!!,443 2 0 
21,660 11 2 
22,770 1 3 
25,521 14 1 
20,485 14 3 
25,618 1!! 0 

284,121 12 2 

j Nut Coal. j S:ma.ll Coal. 

tons cwt. qrs. tons cwt. q rs. 
347 ll 2 18 0 0 
755 3 1 27 14 l 
727 6 3 18 13 2 
762 14 3 18 4 1 
610 16 0 27 8 1 
746 4 l 27 7 2 
958 14 1 17 1 1 
702 13 3 36 ti 2 
764 4 1 9 6 3 
874 7 2 36 1 0 
70ti 11 2 8 16 0 
sou 1 2 8 18 1 

8,756 !! 1 253 14 2 

Total Consumption ... 2!!3,131 tons 16 cwt. 1qr. 

Report of Mr. R. C. Wilson, B.Sc., B.E., Assistant 
State Mining Engineer. 

l beg to submit herewith my Annual Heport for 
the year ending 31st Deeember, 1921. 

During the year a number of applicaLions for 
a~sistance under the Mining Development Act were 
inve~tigated and reported upon. Heports were made 
upon mineral de]Josits aJJd the prospects of occur­
rences of mineral oil. 

l•'rom August onwatds a large amount of time 
was spent with Dr. .!!'. Bt.illwell, examining the 
auriferous deposits at Kalgoorlie and collecting 
information relating to the distribution of ggld 
values. Under our direGtion Mr. V. H. R. Murray, 
of the Golden Horseshoe Estates, is at present pre­
paring a series of composite assay plans of the 
Kalgoorlie Field. 'l'hese plans when completed will 
show, not only the distribution of gold values, but 
also the principal geological features, and will serve 
as a guide for future development work. 

Brief details of the more important inspections 
made during tl1e year are as f0llows :-

In January a visit was made to the Northampton 
Mineral .B'ield. A proposal by Mr. l\feadowcroft to 
re-start the N arra Tarra Lead Mine at Protheroe 
was looked into. Inspection~ were also made of the 
Springvale Lead Mine, The Two Boys Lead Mine, 
Thring·'s Block 7, and other smaller lead mines iu 
the Galena Di,;triet. 

1 inspected and reported upon an occurrence 11 
miles north of NortT1ampton which Mr. 'Voodcock 
thought might be an indication of rnhwral oil. 
(Appendix No. 2, page 60.) 

In February I investig·ated the reported indica­
tions of mineral oil at Cheyne Beach and submitted 
a report upon the prosperts of petroleum being­
found there. Thi;; report was published in Annual 
Report for 1926 (pages 85 to 91). 

In March a reported 
Parkervil!e was inspected . 
59.) 

new gold disrovery at 
(Appendix No. 2, page 

An npplication by the Greenbushes Cornwall De­
yp]opment Co. for nssistaneP to rnrry out develop­
ment work at thf' Cornwnl! Tin Mine was inve>ti­
gated and reported upon (Appendix No. 2, page 
59.) The Lost and Found Mine at Green:bushes was 



also inspected in connection with a similar applica­
tion by the owners of this mine. 

In April an application by Mr. Ewan Macdonnell, 
of Bullfinch, for assistance to erect a crushing plant 
was investigated. 

In May sites for bores at the Surprise Lead Mine 
were selected and marked out on the ground. At 
the same time an inspection was made of the 
Galena District. (Appendix No. 2, page 61.) 

In June the mining· centre of Holleaton was 
visited and repmted upon (Appendix No. 2, page 
61.) The Les Trois (Appendiz No. 2, page 65) and 
the Royal Flush were also inspected. 

In July the mica deposits at Kirup and Balingup 
were inspected and reported upon, as was also a 
beryl oecurrence at Kirup (Appendix No. 2, page 
64.) The Cornwall and Lost and Found Tin Mines 
at Greenbnshe 1 were also inspected. During the 
5ame month the lead deposits at Mundijong were 
1 isited and reported upon. 

An application for assistance to carry out develop­
ment work at the Resurrection G.,M. was looked into 
and reported upon. (Appendix No. 2, page 64.) 

In August an application for assistance to carry 
out development work at the Enterprise G.M. at 
Kalgoorlie was inquired into and reported upon. 

During this month and also during September and 
October my time was devoteil almost entirely to the 
procuring of information relating to the ore deposits 
of Kalgoorlie. 

In September the La Fortnna Mine was inspected 
in connection with an applieation for a treatment 
plant. (Appendix No. 2, page 65.) 

Towards the end of October B4llfinch and Hans­
fordhaven were again inspected Appendix No. 2, 
page 66.) The Great Beacon .M. was also in­
spected and reported upon in connection with an 
application for assistance. 

In November Hill's North End Mine was inspected 
and a report submitted. 

The Whim Well Copper Mine was visited and re­
ported upon during the same month in connection 
with a proposal to assist the company with a very 
considerable sum of money to instal a leaching plant. 
(Appendix No. 2, page 67.) 

In December I ag·ain visited Kalgoorlie and con­
ferred with Dr. Stillwell regarding the preparation 
of plans. I also looked into the position at the 
Golden Horseshoe Estates, Ltd. 

The State Mining Engineer began his fortnight's 
leave immediately after Christmas, and I took over 
his duties during his absence from the office. 

ACCIDENTS. 

The following table gives the number of fatal 
accidents reported to this office as having occurred 
on mines, whether to persons employed on the mines 
or not, for the last five years:-

1923. 1924. 1925. 1926. W2i. 

Total fatal accidents on mines reported .. . .. . .. . .. . 
Less accidents to persons not engaged in mining, deaths in mines 

due to natural causes, and accidents to persons whicli were not 

ll 12 I : 
13 i 17 

due to their occupation as miners ... .. . .. . .. . 
Fatal accidents to men engaged in mining .. . .. . .. . .. . 

1 
10 

6,497 
1·54 

2 
10 

6,289 
H'i9 

1 
12 

6,0ll 
2·00 

1 
7 

5.4::17 
i·29 

1 
16 

5,03li 
3·18 

Total men engaged in mining (avuage) ... ... ... ... 
Accident death rate per 1,000 men engaged in mining .. . .. . 

Tots.! fatal accidents on Quarries reported ... .. . 
Total men engaged in quarrying ... .. . .. . .. . 
Accident death rate per 1,000 men engaged in quarrying 

The mining accidents for the year 1927 a.re classi­
fied in Tables 23, 24, 25, and 26, the previous year's 
figu~es being given for com!Parison, and are for­
warded herewith for inclusion in your annual re­
port, together with diagram of the fatal accidents 
year by year, and their causes. (See Division I., 
Report of the Under Secreta.ry for Mines, 1927.) 

In Table 23 the accidents are classified according 
to causes. In 1927, 16 persons were killed and 371 
seriously injured, as compared with 7 persons kill* 
and 376 seriously injured during the previous year. 
The diagram shows graphically the totals of fatal 
accidents year by yeair since 1900. (See Division I., 
Report of the Under Secretary for Mines, 1927.) 

The death rate per 1,000 persons employed on 
surface and underground in gold, coal, and other 
mines is shown in Table 24, the general average rate 
for 1927 being 3.18, as against 1.29 for 1926. The 
rates per 1,000 are based upon the figures in Ta.ble 
18 (Annual ,Report, Under Secretary for Mines, 

326 337 307 291 598 

1927), which shows a grand total for 1927 of 5,036 
men employed at mines above and underground, in­
clusive of alluvial workers. 

Table 2.;) gives the average number of men em­
ployed at quarries and the death rate per 1,000 p:,:­
sons employed thereon. The total number of men 
employed during 1927 was 598, as against 291 for 
1926, the death rate for 1927 being nil, as against 
nil ·for 1926. 

Table 26 summarises all the fatal accidents for 
1927 above and below ground in gold mines only, 
with rates per 1,000 men and per 1,000 tons of ore 
raised, similar figures for 1926 being given for com­
parison. The number of men on which these rates 
are based is taken from Table 20 (Annual Report, 
Under Secretary for Mines, 1927), and does not in­
clude alluvial workers. 

The following table comprises all the fatal and 
serious accidents reported to this office which oc. 



curred during 1927, the accidents being classified 
according to the gold or mineral field in which they 
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hap]Jened, and also as to causes; the totals from each 
cause for 1927 are shown for comparison:--

-----------------------------------------------------------------------~---------

1 
I I 

, Falls of : Miscellaneous j 

I 

In Shafts. [ Under- I Surface. Ground. 
[ ground. 

F -t-l-:-1,-S-e-ri-- I F t 11 Seri _F_a_t_a_I.~-S-er-i---~· Fatal.! Seri-J~:~t=l~-~Serl~ ;atal~~- Seri- Fatal.) Seri-

Explosives. Total. Machinery. 

a a "I ous. j a a· oud. ous. ous. ous. ous. ous. 

1.--East Coolgar~:- --- _2 _ _,_ ____ 2_:_ ___ I-'---5I--'.---4------7 --:--I ~--I2I-79 _________ 5I-4

5

--'------4---7---'--I --I9-9 

2.--Mt. Margaret . . . I I 4 3 40 
3.--Murchison 3 2 I5 3 I7 
4.--East Murchison 3 2 5 
5.--Coolgardie I I I I 
6.--Yilgarn I ! 2 I I I 4 
7.--N. Coolgardie .. . I 2 3 
8.--N.E. Coolgardie I 
9.--Broad Arrow ... 

10.--Dundas 
ll.--Pilbara 
I2.--Peak Hill 
I3.--Yalgoo 
14.--Phillips River ... 
I5.--Collie ... 
16.--Greenbushes ... 
17.--Northampton ... 
I8.--West Pilbara ... 
I9.--Swan ... 
20.--Ashburton 
2L--Roelands 
22.--Kendenup ... 

I 9 

I 

75 l4I 
I 

I 
I 

I I 

99 

23.--State generally 

Totals for I927 ~---3 ~---51---· :19---5 ---91_* __ I 1242 ---, i---,------8 -I-7 1----an 
~-... -,--6~---5 ;41---I ~---7j-... -j220 ~~----;;4)1--I ---8~---8jaw Totals for I926 

*Not a "true mining" accident. 

FATAL ACCIDENTS. 
Brief particulars of each fatal accident reported 

to this Depa:rtment for the year 1927 are as fol­
lows:-

E,xplosives. 
At the Proprietary Colliery, Collie Coalfield, twu 

men were engaged in road-laying, and each had pre­
pared a shot, but only one went off. One of the 
men returned to ignite the fuse, which he thought 
he had been unsuccessful in lighting, when it ex­
ploded in his face. Apparently the jute covering 
had been smouldering without their having noticei 
it. An inquest was held, and the jury returned a 
verdict that deceased calme to his death as the re­
sult of an explosion, no blame being attachable to 
anyone. (1078/27.) 

A very unfortunate accident occurred at the Lake 
View and Star Mine, East Coolgardie Goldfield, while 
two men were preparing very light shots for the pur­
pose of cutting hitches for timbering. They were 
tamping a hole with a wooden rod when an explosion 
occurred. One man was killed instantaneously and 
his mate was so badly injured that he died three 
weeks later. A coroner's inquiry was held, and the 
jury broug·ht in a verdict of death from injuries re­
ceived from an accidental explosion. (996/27.) 

Falls of Groun:l. 
While two men were working in a stope at the Ing­

liston Consols Extended G.M., Murchison Goldfield, 
u. large piece of ground weighing about 9 tons fell, 
killing one man and injuring his mate who had just 
finished boring with a machine drill. The ground 
had been examined just prior to the accident, and 
it appeared safe. A verdict of accidental death with 
no blajlne to anyone was returned by the coroner'.> 
jury. (163/27) 

Three men were timbering in a drive at the Ing­
liston Consols Extended G.M. when a piece of rock 
about 1lj2 cwt. came away from the roof of the 
drive, and struck one of the men who waa working 
almost directly under it. At the inquest evidence 
was given by the other men that they both examined 
the ground before commencing, and were satisfied 
it was safe. The coroner's jury returned a verdict 
that the deceased wa,s killed by a f:J.ll of rock, and 
added a rider that they considered more care should 
have been taken by the men to test the ground be­
fore commencing work. Full inquiry was made by 
the Inspector of Mines, who reported that the ground 
would probably fall without giving any warning, 
and in his opinion it was purely accidental. (174/ 
27.) 

A third fatal accident occurred at the Ingliston 
Consols Extended G.M(. through a ,heavy) ~l ·vf 
ground. The men on the previous shift had just 
tired out the facr". After waiting for the smoke to 
clear, the men going on shift barred down some 
loose ground and sounded the back. They had just 
started filling the trucks with broken ore when about 
ten tons of stone fell, killing one man instantan­
eously. The firing probaj'bly ea used the rock i o 
loosen, but owing to the thickness of the rock ;t 
would be difficult to detect any looseness by sound­
ing. A verdict of accidental death with no blame 
attributable to anyone was brought in by the cor­
oner's jury. (1465/27.) 

At the Sons of Gwalia G.M., Mt. Margaret Gold­
field, a man was fatally injured through a piece of 
rock falling from the ba.ck of the stope and strikinO' 
him on the back of the head. The machine mine~ 
hail barred down all lom;e g1·ound and sounded the 
back, and was satisfied that it was safe for the 
shovellers to work in the stope. The coroner's jury 



brought in a verdict of accidental death, with no 
blame to any person. (148/27.) 

A man was bady injured at the "Broncho" Lease 
(Great Victoria G.M. Co.), in the Yilgarn Goldfield, 
through a fall of ground, and he succumbed to his 
injuries a fortnight later. This accident appears to 
have been due to a quite unexpected fall, which 
eould not have been foreseen, all reasonable pre­
cautions being taken to ensure safety. At the in­
quest the jury returned a verdict of a<'cidental death, 
with no blame attributable to any person. (1760/ 
27.) 

A fatal accident occurred at the Boulder Perse­
verance Mine, East Coolgardie Goldfield, when a 
man who was working in a stope at the 700ft. level 
was killed by a fall of stone weighing about 1% tons. 
Ji'rom the evidence it is doubtful if the block of 
ore which caused the accident came down the rill 
or broke away from the back of the stope. A verdict 
of accidental death was returned by the Coroner's 
jury, who added the following rider: "We are of the 
opinion that where a stope cannot be inspected men 
should not be permitted to work under it nnJ.ess it 
is timbered close to the rill and loaded.'' The cause 
of this accident was very carefully investigated by 
the Inspector of Mines, who is of the opinion that 
the block of ore came from off the rill and rolled 
down on to the deceased. (1249 /27.) 

In Shafts. 
An unusual accident occurred at the Mount 

Morgan Mine, Widgiemooltha, Coolgardie Goldfield. 
A miner who was working alone, t,esting an old mine, 
was missing from his camp, and was afterwards, 
found at the bottom of the shaft, which is 110 feet 
deep. He was working in the south end of an open­
cut about 14 feet from the surface. There appeared 
to have been a recent fall of earth, and when he was 
pulling the ladder up to the surface the ground had 
rvident.ly given way under his feet and carried him 
down to the bottom of the shaft. At the inquest the 
jury returnerl a Yerdict that decea~ed met his death 
bv accidentallv slipping down a shaft. (1S15/27.) 
· At the Lak~ View a~d Star Mine, East Coolgardie 

Goldfield, a man was repairing skids in a shaft and 
was leaning over into the adjoining compartment 
using a hammer and chisel, when some heavy object 
fell on the hack of his heac and broke his neck. 
His mate saved him from falling into the shaft. 
Nothin"' could be found in the shaft afterwards, and 
it could not be ascertainerl what it was that fell, or 
how it came to fall. The only other man working" 
in the mine at the time of the accirlent was thr pint­
man, who staterl that he could not possibly have 
knocked anvthing- into the shaft. A verdict of 
accidental death with no blame to anyone was brought 
in by the jury. (1709 j27.) 

A fatal accident occurred at the Great Boulder 
Proprietary Mine while a man was engag"ed in re· 
timbering- a shaft. He was climbin-z from the north 
compartment over the centres to the middle compart­
ment when he slipned and fell down the shaft be­
tween the ePnh·e ~nn the 8hure boar<!. The Coroner's 
iurv Q"avr D vP1·diet of de<tth from iniuries "l'cceivei! 
hv acciilenb llv fallinQ" ilown Enwa"l'd's shaft. with no 
hlnmp to nnv re"son. (1 ~n /27.) 

;\ man was baillv ini11red th,onQ"h heinQ" r~nwht 

between the cnQ'e anil pifooe of nl11t at thl' 1 OOO·f't. 
level of the Jvanhoo 1\finP. Ea~t rool!!"arnie Goldfidrl. 
and he died ten il:tvs ln.t.er. A rmarentlv deceaseil 
was stepping up on to the plat when the sudden 
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raising of the cage threw him out on to the plat. 
His legs hung down the shaft and before he could 
be pulled out he was crushed by the cage, which was 
swaying. A verdict of accidental death with no 
blame to anyone was returned by the Coroner's jury. 
(280/27.) 

At the Great Hope Mine, Mt. Monger, East Cool­
gardie Goldfield, a man was killed through falling 
down the shaft from the 200ft. to the 300ft. level. 
Four men were proceeding to their work by the 
ladders and deceased was getting off at the 200ft. ' . level with the other men, when he shpped and fell 
down the shaft. The jury returned a verdict of 
accidental death, and added a rider that "for future 
safety a guard railing should be placed at both 
plats." (1626/27.) 

Surface. 

At the Sons of Gwalia Mine, Mount Margaret 
Goldfield, a man was instructed to start an elect~ic 
motor. The motor shed had become charged w1th 
electric current (550 v.), and when he attempterl 
to enter the building he was killed instantaneously. 
It had been raining heavily, and it is thought that 
the leakage occurred over the wet porcelain insu­
lators on the supporting post bolted to the building. 
The coroner's jury brought in a verdict of acci­
dental death, with no blame to any person. (1277 / 
27.) 

Surface (Machinery). 

A fatal accident occurred at the Associated No1·· 
thern Blocks (Victorious Leases), Broad Arro·.v 
Goldfield. Deceased had assisted to tighten a belt, 
and was told to stand back while the belt was put 
on. He probably stood too close, and the corner t•f 
his cardigan jacket (which was unbuttoned) caught 
round the revolving shafting, and his right arm be­
came entangled. His head and body must have come 
into contact with the beam over the shafting. This 
accident shows the danger of wearing loose clothing 
when working near machinery. A verdict of acci­
dental death, with no blame to anyone was returned 
by the jury. (1243/27.) · 
~~lfli". ! 

Other Accidents. 

The following fatal accident was reported, but not 
classified as a "true mining accident." 

At the Sons of Gwalia Mine, Mt. Margaret Gold, 
field, a man fell into an open-cut which is 20,0 feet 
deep. The open-cut was well protected by a wire 
netting fence. The coroner's jury returned a verdict 
of death through falling down an open-cut while 
temporarily deranged. ( 580/27.) 

SERI01~S ACCIDENTS. 

All accidents which inflict injuries of such a 
nature as to incapacitate a person from carrying 
out his usual work in or about a mine for 14 days 
or more are classifird as "serious.'' 

Of the 371 accidents during 1927, 199 occurred 
in the East Coolgatrdie Goldfield, but only 36 were 
breakages of the larger bones, permanent injury to 
limbs, or injuries likely to have lasting disabling 
effects. The balance were injuries of a less serious 
nature, such as bruises, cuts, strains, burns, small•)r 
dislocations, wrenches, jars, etc., but of a sufficient1y 
serious nature to cause the injured person to he 
absent from his work for 14 days or more. 



Explosions and Explosives. 
Five accidents were reported under the above 

classification during 1927. 

In one case a man was tapping a detonator to 
clean out the sawdust when it exploded. In anoth•"r 
case a man had cleaned out a number of old deton­
ators with a splinter of wood when one exploded _in 
his hand. One man received painful injuries to his 
face, and lost the sight of one eye; after lighting a 
short hole he put on his coat, and must have stepped 
back into the bord when the {lXplosion q:ccurr'e!l. 
Serious injuries were received by a man through a 
piece of dynamite falling into a hole that had be<m 
fired, and causing an explosion before he had reach~d 
safety. Another man received injuries to his right 
eye through an explosion which occurred when his 
mate was tamping a hole. 

Falls of Ground. 
Nineteen lliCcidents were due to falling g-round. ln 

four cases the injuries were sustained while men 
were engaged in the dangerous but necessary wori{ 
of pulling down loose ground after firing. In the 
remaining 15 cases the injuries we1·e due to ground 
falling or through being struck by falling pieces of 
stone or coal in the workings of the mines. 

In Shafts. 
Nine accidents were reported during 1927 as 

having occurred in shafts. One man fainted while 
ascending a ladder, while another ricked his knee 
when turning. The cage moved away just as a man 
was entering it; he was thrown on to the plat sheet 
and received a broken shoulder blade. In two in­
stances men were timbering a shaft ; one had hi8 
finger crushed an,d the other received a poisoned 
finger. One man was sPriously injured by material 
falling down the shaft. In two other cas~s men re­
ceived hand injuries while working in a shaft, and 
another man received a broken ankle, caused by a 
mAn falling on to him when the cage was stopped 
suddenly. 

Miscellaneous Undergro-und. 
Two hnndrei! and forty-two accidents were classi­

fied under a:~O\ e heading during 1927. In 71 cases 
the injuries were sustained while handling and load­
ing trucks and skips through fingers and bodies being 
jammed against chutes and other trucks, toes and 
feet being run over, bodies struck by upsetting of 
trucks, men slipping and straining themselves while 
trucking or lifting derailed trucks or material into 
trucks, and so on ; the injuries being mostly wren,ches, 
sprains, bruises, jars, fractures of fingers and toes, 
and cuts. 

In 37 cases the injuries were due to falling and 
rolling loose rocks and stones, such aE: runs of ore 
and mullock while shovelling, or stones running dow!l 
rills and ore chutes; and 11 men received seve!'e 
cuts and bruises while handling sharp stones; 19 
men .were injured handling rock drills, coail-cutting 
machmes, and parts of same. Other falls in the 
workings from stages, ladders, in rills, passes, and 
so on ,caused injury to 28 persons, and 8 were hurt 
by . falling tools and pieces of machinery. Flying 
sphnters of stone and steel were responsible for 23 
men being injured, and 10 were hurt while handlin"' 
timber-:- The remaining 35 cases were due to variou: 
accidental causes, jarring of hands and feet, blows 
from tools, strains, poisoned cuts, and so on. 
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Surface (including Machinery). 
Ninety-six lpersons were seriously injured while 

working on the surface; one man was burnt with hot 
ashes; 17 sustained injuries from falls in the course 
of their work; 16 were hurt by trucks and skips 
being janlilled or struck by them, by their ,.capsizing, 
or by men sustaining strains while working them. 
Flying splinters and stones injured 5 men, handling 
firewood and pieces of machinery accounted for 22 
cases of injury; 16 cases were caused by machinery 
in motion, three of these being caused by handlinJ 
belts in motion; 5 men were hurt by being struck by 
tools they were using falling or slipping. Other 
causes of 14 accidents were jarred and jammed 
h~ds and feet, poisoned ,cuts, bruises, strains, etc. 

WINDING MACHINERY ACCIDENTS. 
(Without serious injury to persons.) 

During the year 1927, 14 accidents were reported 
as occurring to winding machinery; brief particulars 
are as follows :-

Over-winding. 
At the Ingliston Consols Extended G.M., Mur­

chison Goldfield, an engine-driver turned the steam 
on slightly to warm up the cylinders when the en­
gine moved, with the result tha.t the safety hook 
went into the ring and the rivet was sheared. (869/ 
27.) 

An overwind at the South Kalgurli Consolidated 
G.M., East Coolgardie Goldfield, was caused by a 
sack falling from the ventilator on to the en!!inc-
d . ' h d . "' nver s ea , Just as the skip of ore was at the 
brace. The grippers acted, and hung the skip up­
side down. A pi!jce was broken out of the pit-head 
wheel, and one of the sky-skids splintered. The In­
spector of Mines ordered that li1 future the ventila­
tor should not be interfered with. (1482/27.) 

At the Ivanhoe G,M., East Coolgardie Goldfield, 
the number on in~tor and the depth of level not 
agreeing caused Jn~ engine-driver momentary con­
fusion and the descending cage hit the bearer, with 
the result that the bearer was broken and the bottom 
of cage was bent, a:lso about 30 feet of rope dam­
aged. Notices have been posted instructing em­
ployees to call the le els as numbered instead of 
by ilieir' depths. (15C7j27.). 

Skip Derailments. 
Six derailments occurred at the Sons of Gwalia 

Mine, Mount Margaret Goldfield, during 1927, as 
follows:-

In one case the cause was unknown, but the rail 
may have spread at a point and allowed the wheel to 
drop; the rails were loosened. ( 497/27.) 

In another .case the deraihnen~ of an empty skip 
was thought to be due to a piece of rock fallin'" 
from a previous skip: Several centres were knocked 
out. (1583/27.) 

Two -c~ntres were lmo~ked outan.d 200 feet of rope 
were coiled up when an empty skip left the rails 
through some unknown cause. (16S3/27.) 

The cause of a loaded skip leaving the rails was 
pro_bably dne to a stone falling from the skip· 
several sill pieces were dalmaged and five end le; 
were displaced. (1822/27.) 

An empty skip was derailed, and as a result some 
shaft centres were knocked out. The ca~se wa13 Ull· 
knQwn. (1822/27.) 



In another case an empty skip left the rails, and 
about 20 centres were displaced. A close examina­
tion of the skip and track did not disclose any de­
fects, the cause of the derailment being unknown. 
(1823/27.) 

There are usually several cases of derailment of 
empty skips in the Sons of Gwalia shaft each year, 
without any assignable reason, and we are always told 
that such do not happen with skips carrying men, 
as they are run much more slowly. The obvious inter­
ence appears to be that the empty skips are allowed 
to be rushed through the shaft at speeds which are 
too close to the margin of safety, resulting in a 
certain number of them jumping from the rails. 
Very fortunately, none of these mishaps have caused 
any very serious damage, but what guarantee can 
there be that this will always be so? Men go up 
and down the shaft constantly on the footway, and 
I certainly should not like to be in the position of 
one of them who might meet a de'!cending skip which 
had jumped the track and was banging its way 
down, knocking out timbers and sending them 
flying all over the shaft. Even when no men are 
on the skip itself there is, therefore, some risk that 
men may be injured by such a skip derailment. If 
it should happen some time that men are in a skip 
which becomes derailed there will be a very grave 
risk that serious and even fatal injuries may be 
~ustained. 

For years the Mines Inspection Branch has been 
urging on the mine to take steps to prevent these 
derailments, and the reply has all along been that 
the haulage system is in accordance with the best 
approved practice, and that it is not practically 
possible to do anything more to make the work 
safer; or, if anything can be done, the financial 
position of the mine does not permit of such being­
undertaken. The most is made of the fact that it 
is usually with empty skips that these accidents 
have occurred. In nearly every case, however, where 
skip~ have been derailed, the report~ suggest as a 
probable cause that a piece of ore or rock mav have 
been lying on the track. and one case i~ on 'record 
in which the derailment was plainly due to a long 
steel drill having been allowed to escape down the 
shaft and lie on the rails in sueh a wav as to derail 
the next skip which came along. Tn. cases where 
derailment is due to any such cause it is evident 
that the speed of travel of the skip matters little, 
and th11t it ifl a pure matter of chance whether the 
first skip which comes along and is derailed is one 
carrying ore only or men. If such obstructions were 
a principal cause of derailments, these would be just 
afl likely to happen to the skips car·rying men as to 
any others, anil the freedom from accidents to men­
carrying Rkips, therefore, gives support to the other 
explanation that the ore-Rkips are often allowed to 
travel too fast. 

It might be thought to be a simple matter for the 
Department to declare that the present prMtice is 
ilangerous and must not be allowed, but we are at 
once asked whv we 11re attacldng a style of transport 
which is in almost universal URe, ani! is recognised 
ns good standard practice. Tf we were to forbid 
the practice, and nrosecnte the companv for carrying 
it on there11fter. I am VCD' far from certain that we 
l'onlil suceced in demonstrntinf' to a <>ourt that we 
were l"easonable in doing 80. '!'he I'Ost of alterinf' 
the t>'lH'k-wa:v so 11s to nermit of t.ne L11l\P Superior 
met11od of carrying the skip wheels on the side of 
the body instead of underneath it would now be very 
serious in tlie ~ns of Gwalia shaft, so much so as 
to be out of the question in existing circumstances. 
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Miscellaneous. 
At the South Kalgurli Consolidated G.M. a skip 

was caught in the shaft through the breaking of the 
lock shoe. The safety catches acted, but then re­
leased the skip, which fell to the bottom of the shaft. 

The Inspector of Mines were instructed to give 
::;pecial attention to this shaft and equipment. 
(1753/27.) 

At the same mine an empty skip came out of the 
skids and jammed. This skip is used . only for 
lowering ore from the upper levels to a bin at bottom 
of the shaft. No damage was done to the shaft. 
(1893/27.) -

At the Lake View and Star mine, East Coolgardie 
Goldfield, a descending skip became hung up in the 
shaft at 250ft., with about 400 feet of slack rope 
on the top of it. A momentary check in the speed 
of the cage caused the grippers to act, which may 
have been due either to a jerky application of the 
throttle or an obstruction on the runners. The 
damaged portion of the rope was cut off. (1481/27.) 

Ropes. 
While baling water at the Brilli1nt G.M., Yalgoo 

Goldfield, a balance weight was being used, and the 
balance rope broke. No one was working in the 
shaft, and no damage was done. (1S14/27.) 

At the Chaffers G.M., East Coolgardie Goldfield, 
the rope broke just above the shackle. The strain 
on the rope was too great while hauling wet dirt 
from the 1,400ft. to 1,500ft. levels after the rope had 
been in use two previous years to the 300ft. level. 
Permission was given to cut the ropes at 600 feet 
from the shackle, but the Inspector of Mines ordered 
that no men be allowed to travel or work in the 
shaft until new ropes had been installed. ( 621/27.) 

PROSECU'l'IONS FOR BREACHBS OF THE 
MINES REGULATION ACTS AND REGU­
LATIONS. 

Action was taken against the manager of the Sand 
Queen-GIIIdsome mines for employing a person who 
had not first obtained a certificate from a medical 
practitioner that he was not infected with tuber­
culosis, contl·a~y to Regulation 6 (b) of "The Mines 
Regulation Act, 190(l." A fine of £1 with 22s. costs 
was imposed. 

The managers of the Lake View and Star, Great 
Boulder Proprietary, and Boulder Perseveranee Gold 
mines were also proceeded against for having em­
ployed persons who had not first obtained a medical 
certificate from the Commonwealth Health Labora­
tory that they were not infected with tuberculosis, 
contrary to Regulation 6 (d) of "The Mines Regu­
lation Act, 1906." In the first two cases fines of £3 
with 3s. costs were imposed, and in that of thr 
Boulder Perseverance, Ltd., £2 with £5 3R. 6d. rosts. 

EXEMPTIONS FROM SECTION 31, SUBSEC­
TION 4, OF "THFi MINES REGTTLA TION 
Act, 1906." 

Seven exemption permits were issued during the 
year, ~ix being for minE's in the East Coolgardie 
Golilfi.eli! and onE' for a mine in the Duni!R-; Golr1-
field. 

No permits were issued without the Inspertor of 
Mines first sati"fving himself that the 11pplicant" 
were capable of handling the particular machinery 
to which the ex(lmption applied, and that it was not 
reasonably practicable to insist on the employment 
of a certificated driver. 



SUNDAY LABOUR IN MINES. 
In the Collie Coalfield permission was granted to 

work on Sundays on several occasions, as under:-
Three permits were granted to the Co-operative 

Colliery for relaying No. 2 right fiat; altering flat 
and installing new winch; and cleaning and repair­
ing main haulage road. 

The W estralia Colliery was granted three pre­
rnits : for the purpose of shifting the fan in No. 3 
East; relaying portion of main haulage road; and 
laying inside fiat in No. 3 West Section. 

Two permits were granted to the Cardiff Colliery 
for lengthening No. 6 fiat, and renewing bars in 
main tunnel. 

In the East Coolgardie Goldfield, on one occasion, 
permission was granted to the Great. ·Boulder Pro­
prietary G.M. to haul tributers' ore from 100ft. level 
bin, to enable tributers' furnace to be kept going. 

AMENDMENTS AND ADDITIONS DURING 
1927 TO THE REGULATIONS UNDER 
"THE MINES REGULATION ACT, 1906," 
"THE COAL MINES REGULATION ACT, 
1902-1926," AND "THE MINING DEVELOP­
MENT ACT, 1902-1924." 

The Mines Re_qulation Act, 1906. 
S.ection VIII.: Regulation 15, Part 2.-Cancella­

tion of Gazette notice dated 5th February. 1926, and 
substitution of new districts for Workmen's In­
Rpecton of Mines. (Gazetted 4th February, 1927.) 

Amendment of distriets and head(]nartcrs assigned 
to Yarious Inspectors of Mines. ( Gazetteil lOth 
.June, 1927.) 

Additional Regulations 6 (e), 6 (f), 6 (g), and 
6 (h).-Inspection and examination of persons likelv 
to he infecteil with mining- rliseaoes 11s mentioneil in 
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Third Schedule of "The Workers' Compensation 
Act, 1912-1924." (Gazetted 14th October, 1927.) 

The Coal Mines Regulation Act, 1902-1926. 
Reprint of the R·egulations with amendments. 

( Gazetted 18th March, 1927.) 
Amendment of Regulation 9, Clause (c), Sub­

clause (1) under Part 1.-Accident Relief Fund. 

The Mining Development Act, 1902-1924. 
Addition of Regulations relating to the Central 

Mining Board and the District Mining Boards. 
(Gazetted 25th February, 1927.) 

Extension of operation of regulations relative to 
the production of merchantable mica and manu­
factured mica goods for a term of twelve months 
from 1st .January, 1927. ( Gazetted 13th April, 
1927.) 

Cancellation of regulations published in Govern­
ment Gazette of 25th August, 1911, and eubstitution 
of regulations relating to Part I.-Subsidies on the 
production of merchantable mica and manufactured 
mica goods; and Part H.-Subsidies on develop­
ment work for the production of mica. (Gazetted 
1st .July, 19,27.) 

Cancellation of Regulations published in Govern­
ment Gazette of 25th Febmary, 1927, and substitu­
tion of new regulations relating to Mining Boards. 
(Gazetted 11th November, 1927.) 

ADVANCES ON ORES. 
The policy of making advances on ores continued 

during 1927, but owing to the low price of the base 
metals very little of· these was sent away. Several 
part'els of asbestos, however, were sent to England 
to be sold. The transactions are tabulateil here­
under:-

ADVANCES ON ORE~. 

Mineral. 

Asbest·os 

Do. 
Do. 
Do. 

Mica 
Asbestos 

Do. 
Do. 
Do, 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

. .. 

... 

... 

... 

. .. 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

File No. 

I2S8,126 

l2S8/26 
I782,126 
189S,/26 
625/26 

2204/26 

2204,126 
2204/26 
2204,126 
2254/26 
2254/26 1 

291,1271 
291/27 
29I,127 

291/271 
235,127 
235/27 
235/27 I 
235/27 I 
534/27 1 

534/27 I 
fi34,127 i 
534/27 : 
911,127 I 
911,127 
948,127 i 
948/27 i 

1146/27 1 

ll46/:.i7 i 

1240/271 
1240/27 
1517/27 
1517/27 ' 
1676/271 
1676/27 

SrATF.:IiFJ~T OF TRA~9.\CTIO~S FOR Y1<a1t l\)27. 

Tonnage. 

Mi•cellnneous Minerals. 

Amount 
Advanced. I 

Shipping 
Expenses, 

I etc. 
I 

Balance of I 
proceeds 1 

remitted to I 
Owners. 

Total 
Amount 

realised dur­
ing year. 

Remarks. 

I·25 ~1 ~· d0\1~· fo j {~~~· ~dir :s- ~· t~ Previously shown 

I 
I·05 21 0 0 7 10 3 
()-{)6 272 0 0 39 (j I 
I·66 I 62 0 0 I2 3 {) 

I·OO I 650 0 0· 3 I6 0 
4·05 173 10 0 26 411 -
4·3 42 5 0 20 10 8 

·85 I3 2 6 11 11 7 
·35 2 15 0 1 19 8 

2·85 ll4 10 gl 17 I8 4 
2·31> 23 0 7 13 0 
1·975 78 0 0 13 (j 6 
2·4 25 0 0 8 13 8 
1·38 41 0 0 9 6 9 
1·17 1010 0 4 3 4 

·66 22 0 0 5 I2 8 
·7!) 8 0 0 3 I3 IO 
·75 I 22 0 0 5 18 0 
·75 7 0 0 3 9 3 
·58 25 IO 0 4 I9 0 
·58 6 0 0 2 I3 6 

I·35 50 8 0 9 I l 
·58 5 0 0 2 7 7 

1·35 51 I4 3 10 17 5 
1·85 I8 10 0 6 12 8 

·96 35 0 0 7 1 8 
2·00 

I 
20 0 0 6 14 11 

1·05 39 8 0 7 2 1 
1·25 12 0 0 4 5 3 
1·02 30 10 0 6 1 7 
1·6 16 0 0 5 10 8 
1·28 47 4 0 7 7 1 
2·55 25 0 0 7 15 9 
1·25 50 0 0 ... 
2·6 26 0 0 5 5 7 

I 
17 [) 1 I 
42 0 ]0 
IS 7 11 

... 
47 1 0 

47 0 9 
20 0 7 

3 I2 3 
36 5 0 
20 I4 0 
:n 5 7 
27 14 6 
23 1 0 
I4 4 10 
11 I8 3 

7 I2 9 
0 6 [) 

9 10 IO 
4 fi 2 
(l 6 5 

20 IO 10 
f) 8 9 

33 1!1 l 
Hl 5 0 
8 14 2 

24 3 I 
10 I6 1 
14 2 5 

... 
19 2 0 

... 

. .. 

.. . 

... 

45 1.~ 4 
353 611 

92 IO ll 
125 IS 5 
246 I5 11 

109 16 5 
39 I4 8 

8 611 
168 I3 4 

51 7 0 
I22 12 1 

61 8 2 
73 7 !i 
28-IR 2 
39 ]0 11 
Hl (i 7 
28 -~ ,;-; 

20 0 l 
34 J.i 2 
14 I9 ll 
79 I9 11 I 
12 l6 4 
96 10 9' 
44 7 8 
50 I5 10 
50 I8 0 
57 6 2 
30 7 8 
... 

40 12 8 
.. . 

63 7 2 . .. 
... 

in eo mplcte. 
do. 
do. 
do. 

do. 
do. 

·do, 
Incom plete. 
Previo usly shown 

mpiete. inco 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 

-

In eo m 

Incom 
do. 
do. 
do. 

plete. 

plete. 

do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 



LOANS AND SUBSIDIES UNDER "THE MIN­
ING DEVELOPMENT ACT, 1902-1924," AND 
FROM THE MINING DEVELOPMEN'T 
VOTE. 

The transactions under this heading always in­
volve a large amount of investig:ation and field 
work, most of which has been carried out by the 
Assistant State Mining Engineer and the District 
Inspectors of Mines. A number of the more inter­
esting investigations have been referred to in the 
foregoing report of Mr. R. C. Wilson, some of which 
are put up hereunder al:l Appendix No. 2- to this 
report. Tabulated statements of the expenditure on 
transactions for 1927 in aid of mining development 
are in Appendix No. 1 hereunder. 

The following notes on several of the more im­
portant cases in which Government assistance has 
been granted are submitted to show some of the 
progress made during the year 1927. 

BORING. 
(i).-With Ca!,yx Drill for Coal at Eradu. 

Continuing the report in Annual Report for 1926 
on the boring operations with a Calyx drill in the 
Greenough River Valley near Eradu, the No. 1 Bore 
had been completed just before the end of 1926. 

No. 2 Bore was commenced on 20th January, 1927, 
at a point 30 chains north of No. 1 and 2 feet lower 
in surface level. A carbonaceous horizon was passed 
through between 127 and 156 feet consisting, accord­
ing to the foreman's description, of:-

ft. in. ft. in. ft. in. 
Smutty carbonaceous matter 127 0 to 135 0 8 0 
Grey shale ... 135 0 138 6 3 6 
Smutty carbonaceous matter 138 6 139 6 1 0 
Grey shale . . . 139 6 144 8 5 2 
Coarse grit with shale bands ... 144 8 151 6 610 
Dark shale ... 151 6 153 0 1 6 
Carbonaceous shale or brown 

coal 153 0 156 0 3 0 

127 0 156 0 29 0 

This corresponds fairly well with the carbonaceous 
horizon in No. 1 Bore from 170 feet to 190 feet 
3 inches, and if they are the same there would be an 
apparent southerly dip from No. 2 to No. 1 Bore of 
36% feet in 30 chains; provided that the dip re­
mains constant and no faults occur between the two 
bore-sites. The coal in No. 2 Bore is little more 
than a carbonaceous shale, as shown by the an­
alyses:-

Government Lab. No .... 992/27. 993/27. 994/27. 
---

ft. in. ft. in. ft. in. 

r2~ 0 
138 6 153 0 

Depth ... . .. . .. to to 
135 0 139 6 156 0 

Proximate Analysis- per cent. per cent. per cent. 
Moisture ... . .. 12·20 8·00 9·40 
Volatile matter ... 26·89 24·76 21·48 
Fixed carbon ... 21·22 22·89 28·52 
Ash 000 ... . .. 39·69 44·35 40·60 

100·00 100·00 100·00 

Calorific value, B. T. U .... Not de- Not de- 5,699 
termined. termined. 

The material .contains far too :'Iluch ash to be of 
practical use unless in the :pulverised form1 wh~-1 
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it might possibly be found of service as a fuel in 
burning Portland cement, in twhieh · opetatio'n ·the 
coal-ash serves as part of the cement-makilig m3Jter­
ial. The ash, however, has not yet been analysed to 
see if it would be usable with any locally available 
clays and limestones in making a cement mixture. 

A hand-bore put down to a depth of 225 feet hy 
the Water Supply Department for water at a site 
7 chains west of a point 92 chains due south of 
No. 1 Calyx Bore (1926) met with carbonacem;s 
mud and shale at 15·2 feet to 170 feet, and blMk 
carbonaceous shale from 170 feet to 189 feet 6 inches, 
a total thickness of 37 feet 6 inches of more or less 
carbonaceous material. The proximate analysis of 
the upper portion, 152 feet to 170 feet, Government 
Laboratory No. 3762/271 is:-

Moisture 
Volatile 
Fixed Carbon 
Ash (white) 

per cent. 
3·05 

23·13 
14·52 
59·30 

100·00 

It will be noted that the ratio of fixed carbon to 
volatile hydrocarbons varies very much in the an­
alyses quoted on the different portions of the seani:3, 
a fact which may later on prove to have some signifi­
cance in correlating them. 

The centre of the carbonaceous horizon in this 
hand-bore is at 171 feet from surface, while that in 
No. 1 Bore is at 180 feet, and in No. 2 at 142 feet. 
Unfortunately, the relative surface heights of No. 1 
Bore and the hand-bore have not yet been measurad, 
and it cannot yet be seen how the seam in the hand­
bore corresponds with that in No. 1 and 2 Bores. If 
the southerly dip from No. 2 to No. 1 should con­
tinue unaltered aru.d without disruption by fault­
ing, the coaly matter at 180 feet in No. 1 Bore 
would be about 110 feet lower down at the hand­
bore, which indicates the desirability of having some 
deeper boring near this point. 

As it was considered that No. 2 Bore was passing 
through the same strata in which no coal had been 
found in No. 1 down to 832 feet it was discontinued 
on 23rd March, 1927, at a depth of 350 feet and the 
drill removed to the east side of the Greenough River 
to a site about 18 chains N.N.E. of the Eradu Rail­
way Station, and 61 feet lower in surface level than 
at No. 1 Bore. This site had been picked as No. 4, 
but was taken third, and called No. 4 Bore. Boring 
commenced in this No. 4 Bore on 12th May, 1927, 
and at 137 feet to 141 feet 3 incD.es a seam of poor 
coal was cut, 4 feet 3- inebes in thickness, below 
which were 2 feet 9 inches of dark shaJe to 144 feet, 
and then a big seam 19 feet 6 inches thick to 163 
feet 6 inches. A further very small seam of coal, 
only 6 inches thick, was cut at 185 feet 6 inches to 
186 feet, below which no more was got down to 11 

depth of 601 feet, at which the bore was stopped on 
21st September, 1927 . 

The proximate analysis of the 4 feet 3 inehas 
seam at 137 feet to 141 feet 3 inches, Government 
Laboratory No. 1858/27, was:-

Moisture 
Volatile matter 
Fixed carbon 
Ash ••• 

per cent. 
... 16·24 } 
. .. 24·10 Calorific value 5,742 
... 31·91 B.T.U. 
. .. 27·75 

JOO·OQ 



This was a considerable improvement on any pre­
vious results, though still too high· in ash for general 
use. The .core from the big seam, 19 feet 6 inches 
thick at 144 feet to 163 feet 6 inches, was sampled 
in four equal portions of about three feet each, and 
proximate analysis returned :-

Government Lab. No. Hi88j27 1589/27 1590/27 1591/27 

Top. Second. Third. Bottom. 

Moisture 
per cent. per cent. percent. percent. 

... . .. 32·23 35·78 32·78 27·58 

Volatile matter ... 24·11 22·64 22·51 22·38 

Fixed carbon ... 35·64 33·81 32·86 28·08 

Ash ... ... . .. 8·02 7·77 11·85 21·96 

100·00 100·00 100·00 100·00 

Calorific Value-
B.T.U •..• ... 7,028 6,155 6,310 Not de-

termined 

The top half of the seam, except for the high per­
centage of moisture, is a passably useful coal, and 
if dried and used in pulverised form would be qui';e 
good for steam raising and for roasting furnaces, 
and though of course the removal of the moisture 
would increase the percentage of ash in the residue, 
it would also greatly increase the calorific value. 
The mean analysis of the top half of the seam i~:-

Moisture 

pe:::::}Mean calorific value 6,591 
34·725 B.T.U. 

7·895 

Volatile 

Fixed Carbon ... 

Ash 

100·000 

and if 90 per cent. of the moisture were evaporated 
off, the percentages would become :-

per cent. 

Moisture 4·90 

Volatile 33·68 } ond tho oMorifio value 
would rise to 9,498 

Fixed carbon 50·04 B.T.U. 

Ash 11·38 

100·00 

As it is preferable to use pulverised coal in a 
thoroughly dried condition, this last calculated an­
alysis would represent the approximate fuel value 
of the coal, used in pulverised form, more truly than 
the original analysis. 
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From No. 4 site the drill was removed about 33 
chains East-North-Easterly to No. 3 sit~ :25 feet 
higher than that of No. 4. Boring was commenced 
on 24th October, 1927, and at the end of the year 
had reached a depth of 403 feet. The only carbon­
aceous material met with was a small seam at 109 
feet to 110 feet 6 inches, and the foreman reports 
the strata in this bore to be quite different from those 
in the previous ones. The failure to find the big 
seam of No. 4 Bore in No. 3, and the difference in 
the .country bored through makes it likely that there 
is a fault between these two bores. 

( ii) .-With Diamond Drills on the Gold and Mineral 
Fields. 

For Gold at Goolgardie.-At the end of 1926 the 
diamond drill which had been boring at the North 
End of the Kalgoorlie field had been removed to 
Coolgardie and started boring on Tindal's Mine, 
where boring was carried on for the whole of 1927. 
Petrological description of the rocks passed through 
and assay values are shown in Dr. Larcombe's He­
port in the Annual Report elsewhere in this volume 
of the Government Geologist. 

No. 1 Bore was from a point 340 feet east of the 
centre of the old opencut workings on Tindal's reef 
at 155 feet north from the centre of the old main 
&haft. It was put down at a depressed angle of 
60 degrees on a course bearing due west. Boring 
commenced 4th Janliftry, ,1927, and finished 12th 
March, 1927, at a depth of 628 feet. 

No. 2 Bore was started 250 feet due north of No. 
1, also boring due west at depressed angle of 60 
degrees. Boring commenced 24th March and finished 
14th November, 1927, at a depth of 1,052 feet. 

No. 3 Bore, started at a point 100 feet north of 
No. 2 Bore on a due west course at a depressed 
angle of 45 degrees, on 24th November, 1927 
was down 89 feet at the end of the year. -

The total boring at Coolgardie during 1927 was 
1,769 feet. · - -

Dr. Larcombe'~ full report should be referred to 
for details of the occurrence and assay values of the 
auriferous dykes of pyrrhotitic aplite which consti­
tute the Tindal's lodes. These are an unusual occur­
rence of an alaskite type, and some of the contained 
values shown by assay give much hope that mine 
working could be carried on successfully. Experi­
ments made at the Kalgoorlie School of Mines plant 
since the end of 1927 on the ore brought up as cores 
have shown that the treatment is not difficult, if the 
stone is very finely crushed in tube mills, amalga­
mated, and cyanided. 

For Gold at Sandstone.-Boring at Sandstone was 
commenced on 13th October, 1926, and at the end of 
the year the first bore was down to 624 feet. Boring 
was carried on throughout 1927, three bores being 
put down to try the Black Range Reef, and three on 
the Oroya Black Range Reef. The drill was still on 
the latter reef at the end of the year. All si:x; bores 
were vertical. The bores are fully described in the 
report of the Government Petrologist. The reefs 
were found very nearly where expected from the 
mine plans, but were very poor. The lodes, how­
ever, are very persistent shear zones in the rock, 
and it is not at all impossible or even very improb­
able that values might come in again at greater 
depths. It might be well worth while to try to cut 
them again at about say the 1,000 feet level. 

No. I Boring began: ]Boring finished: l 
Bores to cut Black Range Reef 

1 
2 
3 

13-10-1926 
12-2-1927 
23-4-1927 

5-2-1927 
16-4-1927 
25-6-1927 

Total depth. 

624 feet at end of 1926. 
ft. ft. 

852 1 
774 ~ 2,400 b01·ed. 
774 J 

Bores to cut Oroya-Black Range Reef-

1 11-7-1927 22-9-1927 700 I 
2 29-9-1927 24-11-1927 753 1,726 bored. 
3 3-12-1927 Unfinished at end 

of year at 273 

Total boring at Sandstone to 
end of 1927 4,126 feet. 

During 1927 3,502 feet. 



. i. 

(iii).-For Lead at Galena. 
A third diamond drill was obtained after much 

delay in September, 1927, and set to work to bore 
on the Surprise Mine at Galena in search of further 
bodies of lead ore. Mr. Wilson's report herewith 
(Appendix 2, page 60) explains the reasons for the 
boring. No. 1 Bore was started on 12th October, 
1927, and was down 677 feet at the end of the year, 
eventually reaching 922 feet on 7th February, 1928. 
It was at an angle of depression of 55 degrees and 
laid out on a course bearing N. 86 degrees E. to c_ut 
the centre of the main ore-shoot as seen in the mine 
workings, allowing for its apparent westerly under­
lay and southerly pitch, at a vertical depth of 700 
feet, requiring a length of boring of 855 feet. The 
country passed through was garnetiferous granite 
with pegmatitic and siliceous zones, and a very basic 
rock for 213 feet at 415 to 628 feet. 

This bore was not successful. in finding any lode 
corresponding with those in the mine workings, and 
a subsequent bore, No. 2 to 450 feet, which will come 
into the report for 1928, was also quite unsuccessful 
in finding the lode. Probably the underlay of the 
lode has changed and the pitch of the ore-shoot also, 
in which case another set of bores should be put 
down in the opposite direction to Nos. 1 and 2 to 
reach about the same points in depth and so give a 
complete cross-section across all the possible posi­
tions of the lode. When this has been located in 
these two cross-sections, further borings north and 
south would probably be required to ascertain if the 
ore-shoots have continued rlownwards. 

This boring is also referred to in the rE:.port of the 
GoYernment Geologist. 

MINING. 
(i) .-Sons of Gwalia Mine, Leonora. 

Negotiations carried on during 1927 between the 
Sons of Gwalia Company and the Government, after 
consultation with the Development and Migration 
Commission and a report by its Technical Com­
mittee, resulted eventually in an arrangement being 
arrived at that the Government would advance up 
to £38,000 for further machinery equipment, and up 
to £40,000 for development, spread over three years, 
total £78,000, restricted in the first year to £12,000 
for machinery and £19,000 for de·velopment, in the 
second year to £14,000 for development, and in the 
third year £7,000 for development, totalling £40,000 
for development, the balance of £26,000 for ma­
chinery to be made available when and as in the 
opinion of the Minister the development of the mine 
justifies further machinery equipment in the s•econd 
and third year periods. Documents embodying all 
the terms and conditions of the agreement were in 
preparation at the end of HJ27, and have since been 
completed and active work started. 

(ii).-Golden Horseshoe Mine, Boulder. 
Negotiations were continued during 1927 to try to 

find some method of carrying on the mine. A small 
amount of revenue continued to be obtainerl from 
cleaning up the treatment plant, but by Ortober this 
source of ·funds was considered to be exhausted. A 
scheme was submitted for selective mining- at the 
rate of 3,000 tons of ore a month from several of 
the stopes of grade above the average and for treat­
ment of a dumn of old tailing, and towards end of 
November a further advance of £5,000 was approved 
to enable 20 stamps of the mill to be put in order 
for crushing ore. and the mill re-arranged for bromo­
cyanide ·.treatment of the finely ground ore, this 
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method having been proved to be applicable by tests 
on a small working scale made at the Boulder Per­
severan<le mill. This improved treatment was re­
garded by the Government as being of such import­
ance to the whole field as to justify a trial on a full 
working scale. 

At the end of the year compressed air had been 
obtained from the Ivanhoe mine and the air-service 
repaired to enable mining work to be gone on with, 
and arrangements made for the Lake View and Star 
Company to drive into their "Chaffers" lease through 
the Golden Horseshoe mine, while portion of the 
mine best worked from the Great Boulder mine was 
let to the latter on tribute. 

During 1927 sales of 1,873 tons of ore to other 
companies, together with 373 tons of ~oncentrates, 
clean-up dirt, and slags realised £14,520 16s. 4d., 
while all expenses were £20,554 13s. 7d., a loss for 
the year of £6,033 17s. 3d., most of which was due 
to the expense of keeping· the mine unwatered and 
maintaining it. The cost of "Bailing water, pro­
tecting assets, clean-up, etc.," was £11,568 5s. 4d., 
other items in the Expenses Account being, E•alaries 
£3,027 3s. 9d., Office expenses, £677 13s 4d., Insur­
ance £1,138 10s., Bank interest on overdraft 
£2,926 1s., and smaller items making up the total 
of £20,554 13s. 7d. The net loss for the year was 
therefore much less than if nothing had been done 
but keep the mine unwatered. 

(iii).-Gnow's Nest Mine, Yalgoo Goldfield. 
This mine, held by the Brilliant G.M. Co., No 

Liability, has had a large amount of loan assistance, 
the total of authorised loans to end of 1927 being 
£8,000, of which, however, £1,157 lls. 4d. had been 
repaid. The mine was carried on during 1927 under 
great difficulties, and at the end of the year was 
opening the No. 5 level bv a crosscut which had not 
then quite reached the r;ef. Since the end of the 
year the prospects of the enterprise liave improved 
considerably. 

(iv).-Lady Shenton Gold Mining Svndicate, 
Menzies. 

During 1927 a winze was sunk to 110 feet to cut 
the reef carrying gold values discovered by diamond 
drill boring in the previous year. The bore core 
from 70 to 74 feet gave an assay value of 13 dwts. 
19 grs. of gold per ton. 
The winze at-

60ft. to 65ft. gave ... 
SOft. (north end) ... 

(south end, over a width of 
3ft.) ... 

81ft. (north end, over Uft.) 
(south end, over 2ft.) 

85ft. (north end) ... ... 
(south end, over a width of 

2ft.) 
89ft. (north end) ... 

(south end, over a width of 

oz. dwt. grs. 
2 5 19 per ton 
2 10 0 

0 6 8 
0 2 0 
0 7 8 
0 11 14 

2 16 0 
0 12 10 

2ft.) 0 2 19 
90ft.. centre of winze 0 12 5 
92ft. (north end) ... I 18 0 

(south end) ... I I 6 
106ft., over 6in. wide 0 3 6 
110ft., over Sin. wide 3 8 0 

A crushing of 25 tons of stone from the winze re­
turned gold at the rate of 8 owt. per ton with 4 dwts. 
per ton in the residues. 

These results are sufficient to indicate that the reef 
is very well worth a mining. trial, and Mr. Inspector 
of Mines Gourley recommends that the winze be. 
sunk 'to 122 feet, and. a level be then driven on it, to 
be coimected ultimately with either a new level from 
the Alpha ·shaft or one. of the Lady Shenton levels; 



There is a good deal of reason to believe that the 
gold-bearing reef found may be a continuation of 
the Lady Shenton ore-shoot which was known to be 
cut off by a fault, and if this theory be substantiated 
by further work there is very good hope that the 
shoot may now be followed downwards in the Alpha 
lease, previous work in which was all too high up 
to get it. This would be an important discovery. 

At the end of the year work had to be suspended, 
as all the syndicate's available capital was expended. 
The prospects of the mine certainly seem to warrant 
further opening up of the lode. 

( v) .-Riverina Proprietary G.M.L. 998U. 

Early in 1922 the RiYerina South mine was closed 
down owing to monetary difficulties arising from the 
winding-up of the estate of a deceased director who 
had made large advances to the company then own­
ing it, although the prospects of the mine well war­
ranted going on with the enterprise. About July, 
1926, Mr. A. Forbes, late of the Lloyd George mine, 
interested himself in forming a company to re-open 
the mine, and after much preliminary negotiation, 
he was able to do so during 1927, and was granted 
loan assistance up to £600 on the basis ')f £1 for £1 
for equipment and working· costs necessary to enable 
the mine to be unwatered for samplin? purposes, 
and in July this was increased by a further £300 to 
maintain the mine in an ur.watered condition. A 
sampling was made by Messrs. Allsop and Don, 
which showed an average value of 56s. ?d. per ton 
for 59 samples over 500 feet in length of No. 3 level 
and stope, confirming the previous company's assay 
plan, which showed an averag·e of 56s. for the same 
section. Mr. Blatchford's report in 1921, .inst before 
the old company closed down the mine, also gave 
an average value of 54s. to 56s. per ton recO\·erable, 
allowing for 3s. in the residues. 

A loan of £4,000 was then made available to the 
company at the rate of two-thirds of approved ex­
penditure on obtaining and installing mining and 
treatment equipment, and they were aUowed to ob­
tain on hire and purchase terms a nuantity of ma­
chinery in the hands of the Mines Department with­
out immediate payment. The remainder of 1927 was 
occupied in procuring and installing the plant, which 
was not completed at the end of the year. 

(vi).-Sand Queen-Gladsome Mines, No Liability. 
Towards the end of 192fi arrangements were made 

by Mr. F. A. Moss, a former owner of the Sand 
Queen mine, for the formation of a rompany to 
purchase these mines and start re-opening them. 
Operations at the mine were started _energetically, 
and by the middle of the year the bottom level of 
the Sand Queen had heen unwatered ani! the winze 
below it cemented to shut off the influx of water 
which formerly had flooded the mine. Much trouble. 
however. continued to be enrountered from lmrsts of 
F<anii and water from the old stopes and early in 
November the company reported that thev hail F<pent 
over £21.0.00 on the mine without yet being able to 
resume rrushing during Hl27. Tn December a loan 
of £2,500 was authoris~d to assi~t the company. 

(vii) .-Wiluna Gold Mines, Limiterl. 

This yerv important enterprise made good pro­
g-ress during- 1927, and is described, as seen by m~ 
in April and Mav, 1927, in Anpendix No. R attached 
hereto. Development of the mine was continued 
actively during the whole of 1927, M also were treat­
ment experiments on a working scale both by flota-

tion concentration followed by roasting of the con­
centrates, and by roasting the whole of the crushed 
ore without concentration, as is the usual Kalgoorlie 
practice. 

At the end of September the Hon. the Premier 
announced the decision of the Government to intro­
duce a Bill for the construction of a railway to 
Wiluna on such a route as might be recommended 
by the Railway Advisory Board. The Board later 
on recommended that the railway should be from 
Meekatharra to Wiluna. The Bill was passed by 
Parliament before the 1927 session closed. 

Very useful work has been done at the Kalgoorlie 
School of Mines' Research Labm;atory on the treat­
ment of Wiluna ores, the results of which are set 
out in the report of the School of Mines. 

(viii).-Pilbara Copper Fields, Ltd.-TVhim Well 
Mine. 

Following on successful experiments :1wde at the 
Kalgoorlie School of Mines in 1926 on leaching of 
oxidised copper ores from this mine with ferrous 
sulphate and salt solutions, application wa~ made in 
February, 1927, on behalf of the company for a 
large loan to assist the company in restarting copper 
mining on a large scale, the company intimating that 
it could raise £20,000 if the Government would also 
(•ont.ribute £20,000. It was arrang-ed that Mr. Wilson. 
Assistant State Mining· Engineer, should visit the 
mine and report upon the position, and he did so at 
end of November, 1927. I-Ii-, report i~ appended 
hereto as Appendix 2, Page 67. 

(h,).-Waterloo G.M.-Holden's Find. 
ln November, 1926, Mr. Garland, the owner of 

this mine, returned to it from Melbourne, where he 
had been recuperating his health and forming a com­
pany to purchase it. He resumed ereetion of the 
concentrating machinery and obtained a pump with 
which to unwater the mine. A further J.Jan of £550 
wns granted in May to obtain and instal an engine 
and the pump, which were erected and ready to work 
at end of August. Fnwatering of the mine was 
then put in hand, hut not rompleted till November, 
and up to the end of the year there had been no 
r:ru~hings. 

(x).-Freney-Kimberley Oil Company, Limited. 
The loan assistance giYen by the State to this com­

pany's oil-boring operations has been as yet limited 
to loan of boring plant. ·The operations, however, 
being of national interest, -may well- be- referred· to 
briefly in this report. During -192'1 a deep bore was 
put down to 1,683 feet, which was reached on 15th 
N-ovember, when operations ha-d to be suspended 
during the wet season until 17th April, 1928, when 
the staff returned to Poolc Range to resume boring. 

(xi) .-Horseshoe Range Manganese Deposit. 

During 1927 the railway from Meekatharra to the 
Horseshoe Range, a length of 82· miles, was com­
pleted, and opening up the deposit for a large out­
put has been commenced. The \Vest Australian 
Manganese Company, Limited, has been negotiating, 
it is understood with much success, for sales of its 
produce, and it is hoped that arrangement will soon 
be made for facilities for loading the ore on to ships 
at Geraldton. 

I have,. etc., 

A. MONTGOMERY, M.A., F.G.S.; 
StAte Mining ~!leer. 
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APPENDIX No. 1. 

Summary of Ezpendit,;,re from Mines Dwelopment Vote from lst January to 31st, December 1927. 

Advances in aid of Mining Work and Equipment. 

Bennit, Jasson & Bennit 
Big Bell ... 
Braeside Option ... 
Breen, J. 
Brilliant, G. M. . .. 
Caddy & Party 
Crutchett & Party 
Crudace & McFarland ... 
Cox & Home ... 
Cullen & Domenic 
Elias, John 
Ellis, S .... 
Farrar & Party 
Forbes, Alfred 
France, H. 
Garland, J. P .... 
Gibbs, W. 
Great Victoria ... 
Greenbushes Cornwall •.. 
Grist & Hallman 
Kerr, J. C. 
Krug, C. H. 
Jay, C. G. 
Lady Shenton ... 
Lynch, M. 
Mararoa ... 
Moss, F. A. 
McMurray & Woodward 
North White Feather 
Newton, W. & R. 
Poison Bros. 
Raven 
Scotson & Mart.in 
Simmons, R. 
Tamblyn & Stevens 
Tarcoola Blocks 
Tasker, Wm. 
Whitting, W. A. 
Harpur & Party 
Job, U. E. 

Eradu ... 
Sandstone 
Kalgoorlie 
Coolgardie 
Galena 

Plant. Cash. Total. 
£ s. d. £ s. d. £ s. d. 

289 0 0 289 0 0 
1,635 5 6 1,635 5 6 

505 13 l 505 13 l 
lOO 0 0 lOO 0 0 

3,500 0 0 3,500 0 0 
161 2 9 161 2 9 
19 2 8 19 2 8 
95 12 6 95 12 6 

117 10 0 117 10 0 
57 13 3 57 13 3 

160 17 6 160 17 6 
800 0 0 800 0 0 

79 17 6 14 5 10 94 3 4 
233 3 0 1,610 ll 3 1,843 14 3 

80 0 0 
83 10 9 

206 10 0 

4,299 17 8 

145 15 10 

36 0 0 

183 6 6 183 6 6 
1,138 14 10 1,138 14 10 

301 11 5 
923 2 11 

78 7 3 
140 0 0 
30 0 10 
21 lO 0 

540 9 3 
121 11 8 
47 1 lO 

79 0 0 
444 0 0 

60 0 0 
28 5 0 

450 0 0 

40 0 0 
12 12 0 

150 0 0 

27 ll 3 
200 0 0 

42 12 ll 

80 0 0 
385 2 2 
923 2 ll 

78 7 3 
140 0 0 
236 10 10 

21 10 0 
540 9 3 
121 ll 8 
47 1 10 

4,299 17 8 
79 0 0 

444 0 0 
60 0 0 
28 5 0 

450 0 0 
145 15 10 
40 0 0 
12 12 0 

150 0 0 
36 0 0 
27 ll 3 

200 0 0 
42 12 11 

£5,164 14 9 14,226 12 0 19,391 6 9 

Boring. 
2,078 lO 5 
4,325 1!) 5 

200 10 10 
2,038 19 0 

133 9 0 

£8,777 8 8 

Providi'fl{l transport and equipreent to prospectors 5,088 16 0 

Water Supplies. 
Reduced price of water-Southern Cross 
Reduced price of water-Ora Banda 
Reduced price of water-Ingliston Consols 
Glenelg Hills ... 
South Kurnalpi 

Rebates to Prospectors crushing at War Rates 

Subsidy Development Work ... 

Subsidies to Batteries. 

42,39<! 3 0 
9 18 0 

1,576 14 lO 
l, 732 2 4 

277 5 I 

£45,990 3 3 

750 2 0 

78 16 

Miscellaneous Expenditure-contd. 

Subsidy on freight, Coongan to Fremantle 
Recoup to P.W.D.-Half rent Boring Plant loaned 

to Freney Oil Co. 
Subsidies carting long distances ... 

•rota! (according to net Treasury figures for the 
year) 

Refund of Advances. 
Bastian, Riddle & Bastian ... 
Brilliant G.M. Co. 
Bennit & Party 
Barker 
Crutchett & Party 
Cairns & Hevdon 
Caddy & Party 
Doherty & Nicolls 
Farrar & Party 
Forbes, Alfred 
Greenbushes Cornwall 
Griffin Syndicate 
Grist & Hallman .. . 
Hansen & Schacht-schabel .. . 
Hough, Clark & Pearsall 
Job, T. E. 
Jay, C. 
Krug, C. H .... 
Kerr, J. C. 
Lynch, M. 
Mararoa G. M. Co. 
Munarra 
Nevill, A. M. 
Newton, W. & R. 
Patterson, W. A. 
Prior, R. G .... 
Raven ... 
Sawyer 
Thorley & Fox 
Trewhella & Baker 
Venture G. M. Co. 
Wright, C. R. 

Arden, A. M. 
Bullfinch 
Bulletin 
Big Stone 
Big Bell 
Daisy Queen .. . 
Dreadnought .. . 
Edna May Battler 
Fraser's Central 

Proceeds Sale of Securities. 

Gladsome-Sand Queen 
Golden Hope ... 
Hunt Bros. 
Hard Up 
Lalla Rookh ... 
Lloyd George 
Lake View Reward 
Menzies Consolidated 
Mindoolah 
Mopoke 
Mt. Rankin ... 
Mt. Zion 
Murrin Queen ... 
Myrtle Central 
Oates & Party 
Pearl ... 

McHugh & Corboy 
Rose, Grant W. 
Nevill, A. M. 
Lang, S. C. 
Patterson 

tons 
1,002·5 

505 
87 
47 

254 

97 3 
75 15 
10 17 

0 
Pinder, A. 

0 ~=~u~~::i~n 

Two Boys 155·5 

5 17 
25 14 
15 3 

6 
6 
0 
0 Miscellaneous Refunds 

£ s. d. 
99 8 0 

215 0 0 
5,035 1 4 

£6,543 19 11 

£81,686 7 11 

315 4 10 
75 3 11 
18 4 9 
0 1 0 
5 17 1 

191 4 6 
0 15 0 
7 0 10 

40 6 11 
15 0 0 
20 8 0 

587 15 7 
15 4 2 
13 4 9 

192 8 7 
251 8 5 

12 12 0 
34 4 0 
4 19 8 
0 2 6 

233 1 4 
13 6 8 

9 3 7 
3 18 0 

40 18 4 
247 17 6 

10 4 0 
11 17 7 
16 19 5 
3 14 7 

~ll 9 
152 0 0 

£2,577 19 3 

80 0 0 
4,886 4 9 

5 0 0 
39 19 0 
0 I 1 

36 1 11 
71 18 6 
8 0 0 
5 19 2 

2,349 18 10 
54 5 7 
lO 0 0 
25 0 0 
18 11 0 
62 0 0 
25 0 0 

2,407 5 2 
5 0 0 

145 15 10 
11 14 10 
23 0 0 
10 0 0 

363 7 6 
100 0 0 

5 0 0 
36 0 0 
20 0 0 
83 10 9 

£10,888 13 11 

15 5 8 

2,051·0 £230 10 0 Prospecting 194 18 6 

Miscellaneous Expenditure. 
Sampling Mines 
Maintenance of Securities 
LeMesurier, C. J. 
Cartage Subsidy, Bennit 

499 l 8 
657 7 1 
23 16 10 
14 5 0 

The Mining Development Act, 1902-Advances 
written off to 31st December, 1927 :-

Previously reported 43,-J-61 0 4 
Year 1927 929 8 10 

£4i,390 !) 2 



Name of Lease, Mine, or Borrower. 

-----------

A~ana TJead Mines 

.Barker, '". E. ... •.. .. • •• 
BMtian, Itiddle & Bastian ... ••. • .. 
Bennit, .Jaeon & Bennit ..• • .. . 
Bennit, Jason & Bennit, No. 2 Account .. . 
Big Bell •. 
Bordoni, .J. . . . •.. ... . . 
Braeside Option Syndicate ..• • 
Braeeide Option Ryndlcate, No. 2 Account ... 
Ereen, J. ... ... ... ... . .. 
Brilliant G.M. Co., No. 1 Account ••• 
Brilliant G.M. Co., No. 2 do. .. .. . 
Brilliant G.M. eo .. No. 3 do. .. .. . 
Brilliant G.llf. Co., No. 4 do. .. .. . 
Brilliant G.M. Co., No. 5 do. .. ... 
Bullfinch Proprietary (0919\, Ltd. • .. 
Brov n & Party .. . ... .. .. . 
B~rtram & Party .. .. . 
Burt & Others 
Byass, T. H ... . 
.Bickerton, G ... . 
.Bryant & Party, No. 1 
Bryant & Party, No. 2 
Baudinette, C. C. 

Caddy & Party 
Christie, J. M. 
Coombes & Ring ... 
Copper Separation, No. 1 
Copper Separation, No. 2 
Copper Separation, No. 3 
Crutchett & Part.y ... 
Crudace & McFarland 
Cox & Borne ... 
Cullen & Domenic 
Cassey, Charle~ 
Clarkson & Son 
Cl egg & Gatley ... 
Cook, Harse & Wakefleld 

Daisy Queen G.M. Co. 
Dalzelle. John 
DeGracie. John 
Doherty & Nicho!ls 
Duffy, J. G ... . 
Dwyer, John .. . 
Daniels & Party 
Deerness, J. A . 

East Collie Coal Mining Briquetting Co. ... 
Edna May Battler ... 
Eliqs, John ••• 
Eli;is, John ... :• .. 
Elliott & Richards .. . 
Elli~. S. ... ... .. . 
Emlly G.M. Syndicate .. . 
Egan & Sadlier .. • ,. .. 

Fartar & Party 
Forb.,., Alfred ... 
Forbes, Alfred, No. 2 
Forbes, Alfred, No. 8 
Forbes. Alfred, No. 4 
France, Harold · 
Gallagher, B. J. 
Gibbs. Wallace 

MINING DEVELOPMENT EXPENDITURE. 

Name of J,ease. 

Three Sisters 

Gossan Bill ... 
South Fingall 
Transville .. . 
Sweet Nell .. . 

R~gged'inn ::: 
do.... . .. 

Yank Lennon 
Gnow's Nest .. . 

do. .. . 
do. . .. 
do. ... 
do. . .. 

... 
Globe ... 
Bulleton 
Bickerton 
Ard Patrick ... 

do. 

Munarra 

No. of Lease. 

153 ... 

M.L. 294 ... .. . 
G.M. 56D •.• .. . 
G.M.L. 8Y ... 
G.M.L. 1191Y, 1198Y 
2057/9 ... .. . 
P.A. 531R ... .. . 
M.L. 288 ... .. . 

M.L. 171 ... .. . 
G.M.L. S80. 897 .. . 
G.M.L. 880, 897 .. . 
G.M.L. 880, S97 .. . 
G.M.L. 880, 897 .. . 
G.M.L. 880, 897 .. . 
1517z, 1576z ... 
1076Y, 1067Y ... 
1518... ... .. . 
912N ... .. . 
795 ... ... .. . 
378 ... ... .. . 
197 ... ... .. . 
197 ... .. . 
P.A. 2040E... .. . 

1502N ... 

Lake violet :D~ep• ::: 
D.D.A., W1 ... 
589J ... • •• 
Mach. Lease No. 11 
Mach. Lease, No. 11 
Mach. Lease, No. 11 ... 

Rose Doreen ... 

... 
Pearl ... 

L~dy carmen' .. 
Dread nought ... 

"The Queen" 

Sydney'Mint .. . 
Shamrock .. . 

B~eyg~· North 
Surprise ... 
Dawn of Hope 

... 

G.M.L. 5210 .. . 
P.A. 1531w .. . 
P.A. 1179T .. . 
P.A. 1333W .. . 
1095M ... .. . 
P.A. 186 ... .. . 
4555, 4556 .. . 
4561, 5190 .. . 

1212, 1221 
P.A. 1527 ... 
8958 ... 
219L... ... 
P.,i\. 1018M 
2113T ... 

...,342 ... • .. 

... 15040 ... .. . 

... 294/299, 300/303 .. . 

... 3170 ... .. . 
P.A. 41 ... .. . 
M.L. 631 ... .. . 

Lake View Extended 
Viking, No.1 ... 

4536E ... 
G.M.L. 990 .. . 

... 
" Riverlna u ••• 

do. 

Mary Springs::: 

1510 ... .. . 
P.A. 1959E... .. . 

P.A. 131 ... 
998/9U 
99S/9U 
~/9U 
998/9U 

M.L. 145 
P.A. 2169E ... 

Advances Outstanding, 31st December, 1927. 

Distriet, 

Northampton ... 

MarblA Bar 
Day Dawn 
Bulong .. . 

do. .. . 
do. 

Coolgardie 
Pilbarra .. . 

do ... . 
dC' ... . 

·Yalgoo .. . 
do. .. . 
do. . .. 
do. .. . 
do ... . 

Yundaga 
Bulong · ... 
Mindoolah 
Nannine ... 
Marble Bar 
Phillips River ... 

do. 
do. 

Kalgoorlie 

Waverley' 
Wiluna 
Phillips River ... 

do. 
do. 

Coolgardie 

Mt. ~g~et ... 
Broad Arrow ... 
Mt. Magnet 
Ravensthorpe ... 
Coolgardie 

do. 

Lawlers 
Yilgarn ...... 
Kunanalling 
Nullagine 
Lennonville 
Laverton ... 
Ravensthorpe ... 
Leonora ... 

Collie ... 
Yilgarn ... 
Green bushes 

do .... 
Kalgoorlie 
Dundas .. . 
CUe .. . 
.Kalgoorlie ... I 

GalPna ... . .. 
North Coolgardie 

do .. .. 
do .. .. 
do ... . 

Northau',pton ... 

Amount 
authorised. 

£ s. d. 
1,500 0 0 

250 0 0 
1,750 0 0 

360 0 0 
225 0 0 

1,635 5 6 
525 0 0 

1,176 10 0 
500 0 0 
100 0 0 

2,000 0 0 
1,000 0 0 
1,000 0 0 
2,500 0 0 
1,000 0 0 
3,000 0 0 
1,000 0 0 

300 0 0 
500 0 0 
600 0 0 
150 0 0 

1,331 16 "' 
270 0 0 
100 0 0 

500 0 0 
100 0 0 

60 0 0 
4,000 0 0 

400 0 0 
1,000 0 0 

175 0 0 
240 0 0 
175 0 0 
150 0 0 

76 0 0 
150 0 0 
500 0 0 
750 0 0 

4,000 0 0 
100 0 0 
200 0 0 
100 0 0 
100 0 0 
200 15 0 
600 0 0 
100 0 0 

1,000 0 0 
3,000' 0 0 

200 0 0 
40 0 0 

1,050 0 0 
1,600 0 0 

400 0 0 
100 0 0 

100 0 0 
600 0 0 
233 8 0 
300 0 0 

4,000 0 0 
200 0 0 

50 0 0 
81 2 7 

Principal Moneys advanced 

Previously to I 
1927. 

£ s. d. I 
1,380 5 10 

91 o o I 
1,750 0 0 

200 0 0 

460 19 2 

176 10 0 

2,000 0 0 
1,000 0 0 
1,000 0 0 

3,000 0 0 
1.000 0 0 

198 17 0 
444 12 9 
456 1 0 
148 12 6 

1,331 16 4 
268 8 8 
100 0 0 

100 0 0 
100 0 0 

60 0 0 
4,000 0 0 

400 0 0 
1.000 0 0 

50 0 0 

76 0 0 
119 7 6 
500 0 0 
720 14 2 

4,000 0 0 
100 0 0 
170 11 2 

70 10 0 
89 0 0 

200 15 0 
327 4 1 
100 0 0 

790 5 2 
2,539 12 9 

892 15 6 

372 1 9 
100 0 0 

21 4 2 

25 o o' 

During 1927. 

£ s. d. 

64 0 0 
225 0 0 

1,635 5 6 

595 13 1 

1iio o o 

2,500 0 0 
1,000 0 0 

161 2 9 

19 2 8 
95 12 6 

117 10 0 
57 13 3 

.... 
. 138 7 6 

22 10 0 

-800 0 0 

94 ,3 4 
600 0 0 
233 3 0 
159 18 1 
850 18 2 
183 6 6 

80 0 0 

Prhlcipal Moneys 

Repaid, includhlgl 
Sale of 

Securities, etc. 

I 
£ s. d. 

0 1 0 
405 16 7 
18 4 9 

0 1 1 

1,886 17 1 
770 15 3 
15 0 0 

171 1 6 
31 18 10 

14 1 8 

"5 17 1 

5 0 0 

95 0 0 
148 6 9 

1,008 11 0 

10 0 0 
17 9 5 

11 9 0 

21 6 8 

803 0 0 

40 6 11 

15 0 0 

Balance 
outstandhlg. 

£ s. d. 
1,380 5 10 

90 19 0 
1,344 3 5 

245 15 3 
225 0 0 

1,635 4 5 
460 19 2 
505 13 1 
176 10 0 
lOO 0 0 
842 s 8 

1,000 0 0 
1,000 0 0 
2,500 0 0 
1,000 0 0 
1,113 2 11 

229 4 9 
183 17 0 
273 11 3 
424 2 2 
148 12 6 

1,331 16 4 
268 8 8 
100 0 0 

247 1 1 
100 0 0 

60 0 0 
4,000 0 0 

400 0 0 
1,000 0 0 

63 5 7 
95 12 6 

117 10 0 
57 13 3 
71 0 0 

119 7 6 
405 0 0 
572 7 5 

2,99l 9 0 
100·0 0 
160 11 2 

53 0 7 
89 0 0 

200 15 0 
315 15 1 
100 0 0 

790 5 2 
2,518 6 1 

138 7 6 
22 10 0 
89 15 5 

800 0 0 
372 1 9 

100 0 0 
75 0 7 

600 (j 0 
218 3 0 
159 18 1 
850 18 2 
183 6 6 

25 0 0 
80 0 0 

Interest 

Paid. I Outstanding. 

£ s. d. 
138 2 9 

232 10 1 
10 13 7 

4 6 11 
9 0 4 

253 19 3 
130 0 0 
127 18 4 
86 10 2 

78 9 6 

77 17 10 
50 5 2 

0 3 0 

0 13 4 
10 0 0 

"o 11 11 

12 19 1 
24 0 5 

4 0 0 
4 12 3 
7 19 2 
0 12 2 

14 5 3 
1 5 1 
0 3 11 

98 15 6 
62 8 11 

8 19 7 

9 17 1 

£ s. d. 
77 13 6 

7 10 5 
46 19 10 

8 5 5 
8 4 8 

18 9 7 
16 4 1 

5 15 7 
4 16 2 

28 0 li 
32 15 4 
32 15 4 • 
81 18 4 
29 18 3 
62 16 9 

155 11 10 
8 1 1 

15 8 1 
96 19 10 
14 18 2 

105 11 11 
32 4 9 

2 16 4 

13 4 2 
22 10 4 

8 19 5 
888 15 4 

59 19 5 
148 3 3 

3 12 0 
3 3 0 
0 10 0 
0 3 11 

24 18 2 
16 19 8 
46 12 2 
20 18 8 

245 16 4 
10 3 6 
16 13 5 

1 17 11 
11 9 5 
69 14 10 
28 5 0 

222 11 7 
310 5 5 

4 6 5 
0 0 11 

54 11 1 
1 11 4 

44 7 10 

'1 7 5 
2 9 2 

19 10 2 

2 10 10 
8 18 10 
5 19 11 
3 18 2 
4 18 10 

Total Principal 
and Interest 

outstanding at 
31st ;pecember 

~~~7. 

£ s. d. 
1,457 19 4 

98 9 5 
1,391 3 3 

254 0 8 
228 4 8 

1,635 4 5 
479 8 9 
521 17 2 
182 5 7 
104 16 2 
870 9 1 

1,032 15 4 
1,032 15 4 
2,581 18 4 
1,029 18 8 
1,175 19 8 

884 16 7 
191 18 1 
288 19 4 
521 2 0 
163 10 8 

1,437 8 3 
300 13 5 
102 16 4 I 

260 5 3 
122 10 4 

68 19 5 
4,SSS 15 4 

459 19 5 
1,148 3 8 

66 17 7 
98 15 6 

118 0 0 
57 17 2 
95 18 2 

136 7 2 
451 12 2 
593 6 1 

8,237 5 4 
110 3 6 
177 4 7 

54 1,8 6 
lOO 9 5 
270 9 10 
344 0 1 
100 0 0 

1,012 16 9 
2,828 11 6 

142 13 11 
22 10 11 

144 6 6 
801 11 4 
416 9 7 

101 7 5 
77 9 9 

619 10 2 
218 3 0 
162 3 11 
854 17 0 
189 6 5 

28 18 2 
S4 18 10 



Golden Hope G.M. Co., N L ... 
Green bushes Cornwall T .M. Co. • .. 
Greenbushes Cornwall T.M. Co., No~ 2 ... 
Griffiths, John... ... .. . 
Grist & Ballmau ... .. . .. . 
Goss, Darling & Party ... . .. 
Grant, C. ... ... • .. 
Green & Party .. . • .. 
Grant & Edwards ... ... ... 
Grant & Edwards, No. 2 ... • .. 
Greenhills G.M. Co. ... ... 
Greenhills G.M. Co. .. . 
G reenhlll. F. C. • .. 
Goddard & Dawe .. . 
Graham & Crain .. . 

Hansen & Schachtschabel ... 
Henderson & Balmer 
Hill. w. c. J. ... 
Holzman & Korsunski 
Holzman & Kornsunski 
Hough. Clark & Pearsal 
Hough, Clark & Pearsal, No. 2 .. . 
Hough. Clark & Pearsal, No; 3 .. . 
Hamblin. W. J. ... . •. 
Hodges & Party, No. 1 ... 
Hodges & Party, No. 3 •.. 
Hodges & Party, No. 4 
Harbour View Gold and C~pper c~: 
Hamilton & Congdon 
Humerston, 0 A. .. . 
Hobby & Party .. . 
Humphries & Reid .. . 
Hancey & Richardson 
Beydon & Laws 

Ives Reward Gold Mine 

Ives Reward Gold Mine, No. 2 

Ives Reward Gold Mine. No. 3 

Imlnh, Derrick 

Jay, C. G. ... 
J enkin Syndicate ... 
Jewell & Bartholomew 
Johnston, D. T. 

Kerr, J. C. ... ... ... 
Klondyke Boulder G.M. Co 
Kuhlmann & Buckie ... 

Kav~. Alfred ... 

Lady Shenton G .l\I. Syndicate, llfenzies, N .L. 
LadyN80~e~ton G.l\I. Syndicate,llfenzies, N.L. 

Lady Shenton G.M. Syndicate, Menzies, N.L. 
No. 3 

Lady Shenton G.l\I. Syndicate, Menzies, N.L. 
No. 4 

Laver. J. 
Lyncli, M. ... ... 
Lewis & Party ... . .. 
Lloyd George G.M. Co., N.L. ... 
Lloyd Georlo(e G.M. Co., N.L., No. 2 
Lynas, W. J. ... ... 
Laver, E. B ... . 
Lillis & Davey 

Lonsdale & Howard .. . 

Maher, P. ... .. . 
Mararoa G.llf. Co., N.L. 

Mararoa G.llf. Co., N.L., No. 3 

c~rnwaii ::: ::: 
do. ... • .. 

Griffiths Gold Mine ... 
Carnation ... . .. 
Wheal May ... .. . 
Mt. Iron ... .. . 
Victory ... .. . 
Flag Tributers ... 

do. ... .. . 
Greenhills ... .. . 

do. ... .. . 
Venture ... .. . 

Hard Up 

VIking 
Unexpected ... 

Mt. Zion ... 
Hill eo. ... .. . 

do. ... .. . 
do. ... .. . 

"Alicio." ... .. . 
Great Southern .. . 

do. ... .. . 
do. ... . .. . 

Harbour View ... 
Tributers Flag Mine ... 
... 
United ... 
... ... . .. 
Golden Lizard 
Amaythas ... 

Lake View Reward ... 

do. 

do. 

Garden Gully 

" Lost "nd Found " ... 
'' Klondyke"Boulder" 
{Tributors) "Ironclad" 

"Pioneer" .. . 
Great Bingen .. . 
Champion. South 

Chrysotiie ::: ::: 
British Flag ... ... 
Great Empress of Cool· 

gardie 

Lake View ••• 

6::l.6 
627 ·::. 

M.L. 627 ... 
G.M.L. 4567 
M.L. 878 .. . 
Loc. 6 .. . 
198 ... .. . 
P.A. 1382 .. . 
136/8 .. . 
136/8 .. . 
383F ... 
383F .. . 
5160 .. . 
P.A. 1100Z 
5370E 

851 ... ... .. . 
G.M.L 5480/lZ .. . 
4632E ... • .. 
1113M, 1183!1, 1189W 
1113, 1183, 1189W 
1215!1 ... .. . 
1215!1 ... .. . 
1215!1 ... .. . 
254F... ... .. . 
2909 ... .. . 
2909 ... .. . 
2909 ... .. . 
llf.I •. 52-94 .. . 
136/7/8 ... .. . 
P.A. 184 ... .. . 
514B ... .. . 
E.D. Area .. . 
1067R ... . .. 
2040 ... ... 

4720/1/2, 
453/415 

4720/1/2, 
453/4/5 

4720/1/2, 
. 453/4/5 
5147/8 

P.A. 922B ... 
M.L. 27PP ... 
P.A. 1024M 
P.A. 198 ... 

M.L. 628 .. . 
604 ... .. . 
Reserve l96H 
Reserve 196H 
438H ... 

5423Z, 5485Z 
5423z, 5485z 

5423Z, 5485Z 

5423z, 5485o. 

W.R. 

W.R. 

W.R . 

P.A. 2152E... .. . 
G.llf.I,. 3311 .. . 
817N, 1039N .. . 
4580, 4726/7 .. . 
4580, 4726/7 .. . 
274/5 ... .. . 
5310, 5316, 5324 ... 
5197 ... • .. 

1822E 

G.M.L. 5410z ... 
1977' 1981, 2030, 

2033, 2038, 
I 204,1,/5 

Hampton Plains 
Greenbushea ... 

do. ... • .. 
Coo!gardie .. . 
Yalgoo ... .. . 
Northampton .. . 
Kundip ... .. . 
Marvel Loch .. . 
Pbilllps River .. . 

do. • .. 
Llnden ... • .. 

do. ... .. . 
Coolgardle .. . 
Menzies ... • .. 
Kalgoorlie ... 

Pilbarra .. . 
Mt. Ida .. . 
Kalgoorlle 
Mt. Magnet 

Mt. Mag;{et 
do ... . 
do ... . 

Mt. Morgans 
Yilgarn .. . 

do. .. . 
do. .. . 

Kundit .. . 
Phi!lips River .. . 
Raven.,thorpe .. . 
Youanmi ... 
Bulong ... 
Edjudina 
Cue 

St. Ives ... 

do. 

do 

Coolgardie 

Sandstone ... 
Northern Gully 
Mt. Magnet .. . 
Ravensthorpe .. . 

Greenbushes 
Pilbarra ... 
Ravensthorpe ... 

do .... 

Menzies .... 
do. 

do. 

do. 

Kalgoorlie 
Yilgarn ... 
Nannine ... 
Coolgardie 

do. 
Pilbarra ... 
Kalgoorlie 
Coolgardie 

Kalgoorlie 

Comet Vale 
Cue ... 

Wliuna (Boring) 

2000 0 0 
2:ooo o o 

60 0 0 
1,000 0 0 

300 0 0 
302 4 6 
200 0 0 

26 13 4 
450 0 0 
150 0 0 
350 0 0 
225 0 0 
100 0 0 
200 0 0 
210 0 0 

175 0 0 
644 15 0 
150 0 0 

2,000 0 0 
500 0 0 
660 0 0 
150 0 0 

28 15 0 
245 0 0 
630 0 0 
500 0 0 
800 0 0 

2,886 11 0 
150 0 0 
100 0 0 
125 0 0 
100 0 0 
366 7 4 
150 0 0 

5,675 0 0 

1,000 0 0 

918 12 7 

300 0 0 

65 0 0 
700 0 0 
187 10 0 
150 0 0 

200 0 0 
1,000 0 0 

300 0 0 
403 17 3 
lOO 0 0 

1,000 0 0 
90 0 0 

250 0 0 

250 0 0 

282 12 10 
400 0 0 
400 0 0 

1,750 0 0 
2,000 0 0 

250 0 0 
750 0 0 
140 0 0 

100 0 0 

100 0 0 
900 0 0 

1,000 0 0 

2,000 0 0 
733 17 4 
60 0 0 

1,000 0 0 
150 0 0 
302 4 6 
194 0 0 

26 13 4 
450 0 0 
148 16 10 
286 0 8 
171 10 0 

59 4 2 
194 8 11 
179 18 10 

148 10 0 
644 15 0 
149 5 0 

1,959 13 1 
500 0 0 
660 0 0 
150 0 0 

28 15 0 
195 0 0 
630 0 0 
500 0 0 
761 3 4 

2,886 11 0 
150 0 0 
100 0 0 
117 15 10 
100 0 0 
366 7 4 

56 5 0 

5,630 11 5 

1,000 0 0 

918 12 7 

112 10 0 

617 7 0 
164 0 0 
150 0 0 

999 10 7 
263 8 0 
403 17 3 
100 0 0 

959 10 9 
90 0 0 

282 12 10 
210 14 8 
400 0 0 

1,750 0 0 
1,624 19 11 

250 0 0 
750 0 0 
140 0 0 

100 0 0 

lOO 0 0 
900 0 0 

710 2 10 

923. 2 11 

78 7 3 

21 10 0 

140 0 0 

40 9 3 

250 0 0 

250 0 0 

121 11 8 

604 5 7 

37 1 4 

15 4 2 
50 0 0 

0 13 1 
16 12 3 

5 10 0 

33 11 9 
110 3 

26 7 3 

19 4 9 
15 4 0 

481 3 0 

80 13 7 
93 15 0 
18 0 0 

100 0 0 

74 16 7 

11 0 0 

127 14 9 

461 14 3 

12 12 0 
1 9 3 

'(i 17 3 

4 19 8 
187 5 6 

6 1 0 

22 10 0 

0 2 6 
358 0 0 
865 18 9 

50 3 4 
282 12 10 

0 19 10 

430 19 9 

139514 5 
1:657 0 3. 

22 18 s 
1,000 0 0 

213 3 1 
252 4 6 
194 0 0 

26 13 4 
449 6 11 
132 4 7 
280 10 8 
171 10 0 

25 12 5 
192 18 8 
153 11 7 

129 5 3 
629 11 0 
149 5 0 

1,478 10 1 
500 0 0 
579 6 5 

56 5 0 
10 15 0 

195 0 0 
530 0 0 
500 0 0 
761. 3 4 

2,811 14 5 
150 0 0 
100 0 0 
106 15 10 
100 0 0 
366 7 4 
56 5 0 

5,502 16 8 

1.000 0 0 

456 18 4 

112 10 0 

8 18 0 
615 17 9 
164 0 0 
149 2 9 

135 0 4 
812 5 1 
263 8 0 
397 16 3 
100 0 0 

1,000 0 0 
67 10 0 

250 0 0 

250 0 0 

282 12 10 
332 3 10 

42 0 0 
884 1 3 

1,624 19 11 
199 16 8 
467 7 2 
140 0 0 

99 0 2 

100 0 0 
469 0 3 

710 2 10 

310 11 5 
45 2 10 

10 2 4 
5 15 10 
5 15 9 

15 8 0 
1 2 9 

15 3 10 

0 3 1 

2 14 6 

2 5 3 
193 0 8 

82 2 7 
9 15 9 
3 19 10 
5 11 0 
1 2 6 
4 2 6 
9 18 5 

8 18 11 

4 4 0 
45 18 6 

0 17 2 

152 6 10 

8 10 9 

17 14 2 

0 0 4 
34 5 4 
18 8 0 

8 16 4 

2 1 9 
29 11 8 

346 7 10 
8 3 1 
7 16 5 
3 13 1 
1 10 7 

0 9 11 

110 4 4 

112 0 5 

87 12 3 
52 14 9 

0 7 3 
283 16 3 

5 8 0 
14 9 8 
35 3 7 

38 13 1 
4 7 6 

18 1 9 
4 3 5 
3 13 10 
4 2 6 

17 6 9 

8 8 7 
44 3 2 
57 0 8 

172 5 5 
45 18 8 

8 14 0 
2 13 9 
0 7 3 

54 14 8 
181 15 10 

58 19 0 
51 11 0 

620 18 3 
13 3 8 

9 16 1 
35 17 8 
5 9 9 

1,263 19 5 

201 15 1 

59 4 7 

16 12 2 

55 7 5 
18 1 6 

4 12 8 

4 0 0 
150 12 7 

2 17 3 

152 12 10 
8 7 4 

8 2 0 

2 14 4 

27 12 1 
16 8 10 
19 19 8 
98 0 3 

147 0 6 
60 10 2 

138 11 11 
6 0 2 

6 3 10 

30 4 2 
16 19 4 

23 5 4 

1483 (J 8 
1:709 15 0 

23 5 11 
1,283 16 3 

218 11 t 
266 14 2 
229 3 7 

26 13 4 
488 0 0 
136 12 1 
298 12 5 
175 13 5 

29 6 3 
197 1 2 
170 18 4 

137 13 10 
673 u. 2 
206 5 8 

1.650 15 6 
545 18 8 
588 0 5 
58 18 9 
11 2 3 

249 14 8 
711 15 10 
558 19 0 
812 14. 4 

3,432 12 8 
163 3 8 
100 0 0 
106 15 10 
109 16 1 
402 5 0 

61 14 9 

6,766 16 1 

1,201 15 1 

516 2 11 

12922 1 

8 18 0 
671 5 2 
182 1 6 
153 15 5 

139 0 4 
962 17 8 
266 5 3 
397 16 3 
100 0 0 

1,152 12 10 
75 17 4 

258 2 0 

252 14 4 

310 4 11 
348 12 8 

61 19 8 
982 1 6 

1,772 0 5 
260 6 10 
605 19 1 
146 0 2 

105 4 0 

130 4 2 
485 19 7 

733 8 2 



:Name of Lease, Borrower, or llfine. 

Ml:NING DEVELOPMENT EXPENDITURE-AdvanceB 0utBtanding 31st December, 1927---eontinued. 

Name of Lease. No. of Lease, District. Amount 
authorised. 

Principal Moneys advanced Principal Moneys Interest Total Principal 
an..t Interest 

outstandin~ at 
31st December, 

1927. 
Previously to I During 1927. .Rep~~l~n~fding I Balance Paid. I Outstanding. 

1927. Securities, etc. outstanding. 

------------------------~~------------~-----~----------------~----------~--------~--------------------7---------~--~----~----------r----------

1977, 1981, 2030,) Cue l\Iararoa G.M. Co., N.L .. No. 4 

Matthew< & Party ... ... 
Menzie" Consolidated G.M., Ltd .... 

Menzies Consolidated G.M., Ltd., No. 2 ... 
Mohr .. John ... ... ... ... • .. 
Moss. F. A. ... ... .. . 
Mcl,wan & Richards... ... ... .. . 
Mcl\Iurray & Woodward ... ... .. . 
McRankin G.M. Co., N.L. ... ... . .. 
Mnnn & Hodgson ..• ... ... .. . 
Mott & Matthews .•. .. . ... .. . 
Mt. Magnet Prospecting Development Syn· 

di.·ate 
Mooncy & 0Fhorn ... 

Mayman. G. ... ... ... .. . 
Murrin Propty. G.M. Co., N.L. .. . 
Murrin l'ropty. G,M. Co., N.L., No. 2 ... 
McCarthy, John ... ... ... 
McAuley, J. ... . .. 
McLelland, Rowe & Hehir •.. ... 
McKiernan, J. •.. ... . .• 

North Wh;te Feather G.M. Co. 

Newton, W. and R. .•. ... 
North, Hartley & Borwick ... 

O"Connor & Hayes ... 

O"Ilea. E. C. . .. 
Oates & Party 
Owen & Brown 
Orr & .Richards 

Polsen Bros., No 1 ... • .• 
Polsen llros., No. 2 ... • •. 
Poli;en Bros., No. 3 . . . • .• 
Polsen Bros., No. 4 •. . . •. 
Pilgrims Ref't G.M. Co., Ltd. 
Pros~er, C. R. ... . •• 
Prosser, C. R .. No. 2 .. . 
Purdy & Purdy .. . 
Perry, Binge & Harrop 
Philllps & Barrymore "";., 
Pinder, A. ... • .. 
Peterzen, C. G. • .. 
Pearce. J. A. ... . .. 

Ray & Halls ... 
Reeve. A. 
Reynolds & Scott 
Rohin•on & Home ... 
Raven, H C .... 

Rollo & Gregor ... ... · .. 
, Rainbow G.M. CO •• N.L. ... ... 
Rir.h & Wigglesworth (Still LeaSes) 

Sawyer, C. E; .. . 
Scot•o'1 & Mart.in .. . 
Simmons, R. .. . 
Sonnenschein, F. .. . 
Sonnenschein, F., No. 2 
Swan, Moxam & Carey 

''Manganese Knob'' ... 

Giadso~e-sand' Queen 
Wheal Ina ... ... 

Dawn::: ::: 
Melba ... . .. 
Lower Nicol ... 
Patagonia ... 

Fire Light and Un· 
daunted 

Central 

Pyx ... .. . 
Diggers Luck .. . 

Golden Cement 

Norma::: 
Surprise 

Britannia 

Good i;;,ck ::: 
Joke ... 

" Scots Greys " 
do. .. . 
do. .. . 
do. . .. 

" Bellandona " 
New Victory .. . 

do. .. . 
Main Lode, South ... 
Eclipse .... 
South Cornwall 

EMe Marma ... • .. 
North Harbour Vi~'IV 
"Gem" ... • .. 

King ;;;._d Queen , 9f 
Creation 

Stanley 

"Warrior" .. . 
"Mopoke" .. . 
Oakover 
Havilah 

do. 
Vanadium 

2033, 2038, 
2044/5 i 

321H ... ... I ... 
4931z, 4934/5/6Z, 1 Yundaga 

5074/5Z, 5260/1Z, • 
5315Z ; Garden 1 

Area 25 and 35Z, 

d~.ailing ~~~55~-~ do. 
P.A. 1522E... ... r Kalgoorlie 
G.M.L. 5217Z, 5476Z Comet Vale 
P.P. 23 ... ... Galena 
P.A. 2205 .. . .. . Coolgardie 
3135/6 ... ... Yilgarn ... 
1053R ... ... Yerilla 
P.A. 164 ... ... Roebourne 
1190M .. . ... Mt. Magnet 

3217/22 

5251E 
372F 

789B ... 
P.A. 1243W 
P.A. 2162 ... 
P.A. 11490 

12x,. 13x, 
1443X 

P.A. 1601 ... 
1640N ... 

1438X, 

M.L. 148, 150, 150, 
158, 20PP 

953M ... 
P.A. 1022z 
M.L. 184 ... 
3249... . .. 

G.M.L. 2801 
do. 
do. 
do. 

!65 M.A .. .. 
515~ .. . 

do. .. . 
5208 .. . 
1047x .. . 
M.I,. 567 .. .. 
21021' .. . 
P.A. 1109C 
P.A. 1315 ... 

P.A. 1986E ... 
M.L. 370 ... . 
184 ... .. . 

1271X .,. 
5091 .... 
863/4B, 94.2/3B .,. 

548LZ .,. 

Yilgarn .. , 

Kalgoorli~ 
Mt. Morgans 

do. 
Sandstone 
Canegrass 
Coolgardie 
Leonora •.. 

Kanowna 

Murchlson 
Nannine ... 

Northampton ... 

Mt. Magnet 
Menzies .•. 
West Pilbarra ... 
Yilgarn ... 

do ... . 
do. .. . 
do. .. . 
do. . .. 

West Pilbarra ... 
St. Ives ... 

do .... 
Cool!(ardie 
Giendalbie 
Greenbnshes 
Dnketon 
Malcolm .. . 
Yilgarn .. . 

Kalgooriie 
Phillips River ••• 

do. 
Galena 
Mt. Margaret ... 

Kan(\wna 
Coolgardie 
Black Range .... 

Menzies ... 
Broad .t\J:row .... P.A. 1320w 

M.L. 297 ... 
345B ... 
345B, 203B 
lll.L. 2111 ·:.:. 

.::: ·East it('urchffSQD 
do. 

Pilbarra ... 

£ s. d. 
1,000 0 0 

250 0 0 
5,000 0 0 

4,000 0 0 
150 0 0 

4,299 17 8 
200 0 0 
100 0 0 

1,000 0 0 
575 0 0 
750 0 0 
250 0 0 

464 11 0 

1.000 0 0 
550 0 0 
413 3 6 
600 0 0 
175 0 0 

60 0 0 
40 0 0 

2,500 0 0 

120 0 0 
220 0 0 

25,000 0 0 

150 0 0 
90 0 0 

100 0 0 
50 0 0 

200 0 0 
200 0 0 
120 10 0 

50 0 0 
1,500 0 0 

300 0 0 
115 0 0 
150 0 0 
498 19 1 

1,170 2 0 
100 0 0 

20 0 0 
60 0 0 

150 0 0 
100 0 0 
500 0 0 

60 0 0 
450 0 0 

150 0 0 
230 0 0 

2,500 0 0 

200 0 0 
145 15 10 
125 0 0 
600 0 0 
500 0 0 
100 0 0 

£ s. d. 
369 17 1 

3,35'7 1 10 

2,839 5 0 
143 5 7 

112 3 6 
21 0 0 

911 19 9 
496 18 10 
483 6 6 
122 5 6 

391 10 3 

1,000 0 0 
55() 0 0 
413 3 6 
571 4 8 
174 0 8 

60 0 0 
40 0 0 

1,908 13 3 

220 0 0 

20,000 0 0 

114 12 6 
90 0 0 
60 19 0 
50 0 0 

200 0 0 
200 0 0 
101 15 0 

40 10 0 
503 12 6 
150 10 0 

93 15 5 
150 0 0 
498 19 1 

1.170 2 0 
100 0 0 

20 0 0 
60 0 0 

101 0 0 
100 0 0 
500 0 0 

60 0 0 

112 0 0 
182 10 0 
500 0 0 

200 0 0 

553 2 1·1. 
495 19 11 
3o · :o ,ol 

£ s. d. 
47 110 

100 0 0 

4,299 17 8 

79 0 0 

444 0 0 

60 0 0 

18 15 0 
9 10 0 

...... I 

£50 0 ~ . 

14;5 15 )#}1 
40 o o! 

·r· ; .i I 

£ s. d. 

2,5i'8 9 4 

2,349 18 10 
52 13 9 

171 2 6 
90 0 0 
98 15 11 

6 15 6 

0 5 0 

210 6 2 
231 1 0 
,85 1 6 
87 10 7 
76 6 8 

6 8 9 

3 18 0 
·4414 7 

43 10 0 
104 19 6 

24 15 3 

0 10 0 

503 12 6 

4 16 10 
267 5 0 
-164 0 0 

38 2 0 
10 4 6 

4 12 11 

52 9 .5 

-10 4 0 

1 8 4 

:~ 19 ,7:1 

4&5 ~0 ¥>1 .... l 
'T". \ 

£ s. d. 
416 18 11 

100 0 0 
838 12 6 

2,839 5 0 
143 5 7 

1,949 18 10 
59 9 9 

lOO 0 0 
740 17 3 
406 18 10 
384 10 7 
115 10 0 

391 5, 3 

789 13 10 
318 19 0 
328 2 0 
483 14 1 

97 14 0 
60 0 0 
40 0 0 

2,346 4 6 

56 2 0 
175 5 5 

20,000 0 0 

71 2 6 
Cr. 14. 19 6 

36 3 9 
50 0 0 

200 0 0 
200 0 0 
120 0 0 

50 0 0 

150 10 0 
93 15 5 

145 3 2 
231 14 1 

1,Ql6 2 0 
61 18 0 

9 15 6 
60 0 0 

96 7 l 
1000·0. 
447 10 '? 

60 0 ,(j 
439 16 ,(j 

:d 112 0 
181 .1 .8 
500 .o 0 

125 0 ,5i 
145 15 lOI 
40 .o ,ol 
87 11 s; 

495 19 .61 
30 0 ,() 

£ s. d. 
23 13 8 

167 0 11 

0 7 6 

2 17 0 
0 1 4 

1 1 10 
7 11 0 

3 2 0 

132 15 9 

12 14 5 
1 8 10 

228 12 11 

15 7 3 

5,812 13 2 

9 10 5 

20 12 0 

017 1l 
62 8 n 
fool! I 

' ' '2 9 7 
·0 13 0 

0 15 9 
:6 8 :~ 
84 14 1:1 
-~·. i 

2 6 0 
6 1 7 

ll2 16 2 
·2 ·0 J2 

1si 14 2 
85 6 .4' . I 

£ s. d. 
13 13 3 

5 19 Hi 
314 1 6 

101 4 8 
55 19 11 
95 16 10 
10 14 1 

5 9 4 
47 8 4 
43 2 9 
45 10 7 

3 12 9 

·64 1 0 

3118 2 
54 8 6 

~n~ g 1 

1 5 0 
1 12 7 

73 14 4 

0 12 8 
22 4 10 

217 5 s 
9 4 G 

2 3 5 
1 1 4 

86 17 3 
112 7 3 

23 1 8 
6 17 3 

102 18 6 
6 13 10 
3 9 9 
7 4 8 

l!8 ,9 0 
0 18 2 
9 15 4 

12 12 
'0 1 

1l!6 14 

~·l~ 
39 14 
38 13 

7 6 

9 
,4 
,o 
8, 
.31 

81 
0 

£ s. d. 
430 12 2 

105 19 10 
1,152 14 0 

2,940 9 8 
199 5 6 

2,045 15 8 
70 3 10 

105 9 4 
788 5 7 
450 1 7 
430 1 2 
119 2 9 

455 6 3 

821 12 0 
373 7 6 
364 13 6 
508 9 1 

97 14 0 
61 5 0 
41 12 7 

2,419 18 10 

56 14 8 
197 10 3 

20,217 5 3 

80 7 0 
Cr. 14 19 6 

38 7 2 
51 1 4 

286 17 3 
312 7 3 
143 1 8 
56 17 . 3 

102 18 6 
157 3 10 

97 5 2 
152 '7 10 
231 14 1 

1,016 :2 ·O 
9Q '7 ! 0 
10 13 ·8 
69 15 4 

108 19 10 
140 :1 ·4 
514 ; 4 7 

64 16 ·8 
447• 13 ·3 

151, i4 8 
:ll9 l4 :8 
507 :6 0 

132 ,7 ,5 
149 19 11 

41 18 :5 
98 ll 7 

514 >3 2 
32 12 3 



Sons of Gwalla ..• 
Spear. R. C. .•• . .• 
Snelgrove & Mendis ... 
Sheridan & Party ..• 
Stevens & Party ..• 

Stevens & Party, No. 2 
Stevens & Party. No. 3 
Sparks, C. ... . .. 
Stahl, F. H. ..• . .. 

•- Tamblyn & Stephens 
Tarcoola Blocks .. . 
Thorley & Fox .. . 
Tovin, P. ... . .. 
Tasker. Wm. ..• . .. 
Thompson & Party ... 
Thomas & McDonald 
Thorn, A. .•• . .. 
Trippitt & Winter ..• 
Trippitt & Winter. No. 2 ... 

Wooster, G. w. ... ... ... 
Wilga pty. Coal Prospecting eo., Ltd. 
Whittilll!, W. A. •.• ... • •• 
Wearmouth & Paull ... · .' .• 

Yews, Bennetts, & Carlisle •.• 
V's United G.M. Co. ... . .. 
V's United G.M. Co., No. 2 

Williamson & Pender 
Wilson & Son 

Total .•• 

ASSI~TANCE IN ERECTING BATTERlES AND 
TREATMENT PLANTS. 

Atkins & Party ... 

.Belichambers & Martin 
Butcher Bird Syndicate 

Cox, E. A. . .. 
Crockford, Alfred 

Faraday & Tasker, No. 1 ... 
Faraday & Tasker, No. 2 ••• 
Faraday & Tasker, No. 3 •.• 
Faraday & Tasker, No. 4 ••• 

Great Victoria G.M's., No. 1 (No Liability) 
Great Victoria G.M's., No. 2 (No Llablllty) 
Garland, J. P. ... ... ... ... 

Howlett, G. H. ... 
Howlett, G. H., No. 2 
Howlett, G. H., No. 3 
Howlett, G. H., No. 4 
Hodder, E. ... .. . 
Hassell & Party .. . 
Hodges & Party .. . 

Juett & Party 
Jones & Party 

Krug, C. H ... . 

Leitch, John .. . 
Leltch, John ... 

iiun oai.: ::: ::: 
Tributers Red, White 

and Blne 
do. do. 
do. do. 

Bayley's Reward ... 
Invincible ... 

Prohibition, South ... 
Spring Vale ... . .. 

~~f.f.~!l~ind Erlend;.d 
Pinnacles ... ... 
Hawk"... .. . 
Tributers Rising S~ 

" Redemption " 
Wilga ... ... 
The E~press . 

Golden Proffiise 

Sunset 

Lalla Rookh 

M.L. 112 ...... 
P.A. 1880 ... 
1179Y ... 

5127 
5358E 

1532M ... 
24 P.P. . .. 
M.L. 515 ... 
G.M.L. 90Z 
(l.M.L. 22.QQT 
725 G. . .. 
P.A. 1663 ... 
i'.A. 1913 ... 
P.A. 1452 ... 
P.A. 1452 ... 

5212/3 
406H 
3,334 
P.A. 2131 ... 

p.A. 2053 .... 
271F 
271F 

P.A. 1103W 

Northa~pton ... 
Widglemooltha ... 
Bulong ... 
Curran's Find ... 

do. . .. 
do. . .. 

Coolgardie 
Kalgoorlie 

Nort~pton 
Greenbllllhes :::1· 
Yalgoo ... 

Desdemona ... 
Ka]goorlle ... 
Wldgiemooltha .... 
Tuckiabianna ... 

do. ... . .. 

Coolgardie 
Wilga ... 

..... Yilgarn ... 
Coo~ardie 

do. 
Mt. Morgans 

do. · 

Broad Arrow ... 

112, 786, T.A. 10 ... Marble Bar 

Red White and Blue 6:l1B 
Butcher Bird .. . 1933 

Curran's Find ... 
Yilgarn ... 

do. (Tributers) 

Fraser's Central 
do. · ... 
do. 
do. 

ii~urr~iion ::: 
Waterloo ... 

Donovan's Find 
do. ... 
do. . .. 
do. ... 

The Flag ... 
Great Southern 

Triplicate 
(Tributers) 

Bird 

Consolidated ... 

Big Stone 
do. 

1933 
1933 

3228, 3232 
322~. 3232 
3228, 3232 
3228, 3232 

719, 944, 945, 1227 
<;l.M.L. 32!ll .... 
G.M.L 1291M ... 

G.M.L. 768 
G.M.L. 768 
G.M.L. 768 
G.M.L. 768 
M.A. 5!> .. . 
136/7/8 .. . 
~909 

do. 
Yaloglnda 

Yilgarn .. . 
do ... . 
do. 
do .... 

do. .. . 
do. .. . 

Holden's Find ... 

Yilgarn .. . 
do ... . 
do. .. . 
do. .. . 

llulong .. . 
!'hillipo River ... 
Yilgarn ... 

1914 
1933 

Tuckabiaua 
..• i Yilgarn ..• 

1933 

357F, 369F 
357~', 369F 

'Ve::;tonia 

Yundamindera .. . 
do. .. . 

Mandelstam, A. s. ... 
:Malcolm Prospeotlng eo. 

... Neta lOUR 
1175c 

... 1·1-<~rljndina 
North Star ... ... lilt. :ll.dcolm 

1'~g: 1! g 1'~g: 1! g ::: tio o o r.7g7 1! g 
100 0 0 100 0 0 ... ... 100 0 0 

60 0 0 27 2 6 ... 27 2 6 
1,285 0 0 1,253 12 7 ... 465 0 0 788 12 7 

1,047 13 0 1.047 13 0 ... ... 1,047 13 0 
200 0 0 200 0 0 ... 49 6 8 150 13 4 
100 0 0 99 9 10 ... ... 99 9 10 

75 0 0 75 0 0 ... 7 1 1 67 18 11 

180 0 0 133 15 9 12 12 0 ... 146 7 9 
1,500 0 0 1,350 0 0 150 0 0 ... 1,500 0 0 

80 0 0 60 0 0 ... 43 10 5 16 9 7, 
361 2 3 361 2 3 99 19 0 261 3 3 
3600 ... 3600 ... 3600 

120 0 0 116 12 2 ... 22 5 11 94 6 3 
4000 3500 ... ... 3500 
5000 5000 ... . .. •5000 

150 0 0 141 0 0 ... ... 141 0 0 
75 0 0 75 0 0 ... ... 75 0 0 

1,003 8 6 1,003 8 6 ... ... 1,003 8 6 
1,000 0 0 734 8 4 ... ... 734 8 4 

~~g g g 1iio o o ~;: 11 3 ::: 1~h 1~ g 
30000 30000 ... ... 30000 
500 0 0 406 14 1 ... 406 14 1 
172 2 0 172 2 0 ... 170 0 0 2 2 0 

18000 18000 ... ... 18000 
2600 2600 ... ... 2600 

5 8 0 

22 0 3 

17 3 10 
26 0 0 
1 18 10 
1 16 7 

3 0 0 
7 16 7 

11 710 
22 8 3 

3 7 10 

1 13 10 
0·13 11 

158 16 5 

1 11 2 

7 0 0 

165 4 8 
15 11 0 

0 10 4 
2 1 7 

90 17 7 

119 3 9 

6 8 0 
6 15 1 

9 13 11 
96 19 3 
o 13 10 I 

90 16 . 8 

3 10 9 
1 11 6 
2 10 0 

66 19 7 
47 14 8 

0 1 1 
2 3 8 

40 4 7 
25 7 9 

9 6 4 

12 18 1 
0 16 0 

1,901 5 11 
110 5 0 
100 10 4 

29 4 1 
879 10 2 

1,166 16 9 
150 13 4 
105 17 10 

74 14 0 

156 1 8 
1,596 19 3 

17 3 5 
351 19 11 

36 0 0 
94 6 3 
88 10 9 
5111 6 

143 10 ·o 
75 0 0 

1.o70 8 1 
782 3 0 

'1:7 12 4 
122 3 8 

340 4 7 
432 1 10 
11 8 4 

192 18 1 
26 16 0 

1------1--·------·--·------- -------1--------------------------------
158,257 11 4 117,254 16 8 17,388 6 0 19,913 1 0 114,730 1 8 10,242 14 6 10,568 2 7 125,298 4 3 

------------1------1------------------------------~-

3,176 1 6 

2,676 9 0 
1,863 14 2 

76 8 4 
350 0 0 

2,976 16 4 
636 17 8 
891 6 0 
650 0 0 

2,000 0 0 
591 14 11 

1,800 0 0 

1,000 10 0 
150 0 0 
433 0 0 
100 0 0 
i5~ 3 2 

3,500 0 0 
3,977 12 7 

730 0 0 
12 0 3 

2!3 10 0 

1,438 0 0 
500 0 0 

200 0 0 
1,550 0 tJ 

3,176 l 6 

2,676 9 0 
1,863 14 2 

76 8 4 
350 0 0 

2,976 16 4 
636 17 8 
891 6 0 
650 0 0 

1,643 3 0 

404 13 5 

1.000 10 0 
'150 0 0 
433 0 0 

78 0 9 
253 3 2 

3,080 18 9 
3,977 12 7 

608 17 7 
12 0 3 

1,438 0 0 
484 2 1 

200 0 0 
1,550 0 0 

385 2 2 
1,138 14 10 

236 10 10 

478 4 11 

1,216 5 2 
17 16 2 

26 4 9 
38 0 0 

50 19 2 

8 3 10 

243 3 0 

306 4 3 

148 13 0 
408 3 9 

171 13 10 

34 4 0 

938 15 0 
1 6 2 

17 11 7 
15 0 0 

2,697 16 7 

1,460 3 10 
1,845 18 0 

50 3 7 
312 0 0 

2,925 17 2 
636 17 8 
891 6 0 
641 16 2 

1,400 0 0 
385 2 2 

1,543 8 3 

694 5 9 
150 0 0 
433 0 0 

78 0 9 
104 10 2 

2,672 15 0 
3,977 12 7 

437 3 9 
12 0 3 

202 6 10 

499 5 0 
482 15 11 

182 8 5 
1,535 0 0 

622 10 6 

856 18 10 
172 3 10 

152 17 1 
0 12 9 

647 3 4 
65 5 9 

123 1 10 
17 14 5 

6 8 4 

13 0 0 

51 0 8 

37 18 0 

44 19 2 
410 6 10 

234 3 3 

121 10 1 
89 6 5 I 

21 14 1 

468 16 8 
83 6 11 
47 13 7 I 

8 16 5 I 

35 5 10 ' 
15 2 5 
80 14 11 

52 3 10 
14 2 0 
56 12 2 
12 4 2 
35 11 3 

177 9 6 
926 3 6 

39 14 7 

6 11 6 

384 6 3 
60 11 10 

76 14 5 
723 4 9 

2,931 19 10 

1,581 13 11 
1,935 4 5 

50 3 7 
333 14 1 

3,394 13 10 
720 4 7 
938 19 7 
650 12 7 

1,435 5 10 
400 4 7 

1,624 3 2 

746 9 7 
164 2 0 
489 12 2 

90 4 11 
140 1 6 

2,850 4 6 
4,903 16 1 

476 18 4 
12 0 3 

208 18 0 

883 11 3 
543 7 9 

259 2 10 
2,258 4 9 



MINING DEVELOPMENT EXPENDI.TUBE-Advances Oul8tanding 3]81 December. 1927~ntinued. 

Name-:of Lease Mine, or Borrower. 

llcCahon & Party 
llcDermott & Soanes 

Nevill, A. M.... . .. 
Norman and Others ... 

Name of Lease. 

Chunderloo ... 

Revival" 
Phoenix 

No. of Leaae. ili>trict. Amount 
Authorised. 

Principal Moneys advanced. 

Prevlon•ly to IJ During 1927. 
1927. 

----------~~----------~--------~--------

Mt. Ida .. . 
148N Nannine .. . 

G.M.L. 953 Yalgoo .. . 
622N ... Quinn's .. . 

£ B. d. 
400 0 0 

2,032 12 0 

67 10 0 
250 0 0 

£ B. d. I 
400 0 0 

1,730 10 2 

67 10 o I 
250 0 0 

£ •• d. 

Principal Moneys. :! 
----~~----~- ------------- : - ~ 

Repaid, Including\ Balance i 
Sale of 

Securities, etc. outstanding. 

£ B. d. 
7 0 0 

671 4 2 

60 2 8 
39 12 0 

£ s. d. 
393 0 0 

1,059 6 0 

7 7 4 
210 8 0 

Interest. Total Prln~ill 
and Interest, 
outstanding al; 
31st December, 

1927. Paid. / Outstanding. 

----~---------

£ s. d. 

7 17 3 
17 12 1 

£ 8. d. 
27 14 5 

218 16 2 

0 16 3 
17 5 11 

£ •• d~ 
420 14 6 

1,278 2 2 

8 3 7 
227 13 1l 

I 
Ogden & James •. . • Tributers, 

Bird 
Butcher 1933 Yilgarn .. . 26 4 9 26 4 9 26 4 9 26 4 9 

Paterson, W. A. 

Ravensthorpe Battery eo. • .• 

Smith, G. N. B. 

Trude, F. B. ... ... . .. 
Thring Bros. & Dwyer ... 
Thring Bros. & Dwyer, No. 2 
Thring Bros. & Dwyer. No. 3 

Hunt, H. W. ... • .. 
Hunt, H. W .. No. 2 

Tots! ... 

MISCELLANEOUS. 

])uggan, Flynn & Worrington 
Grflifn Coal Mining Co. • •. 
Ives, Bray & Millett... . .• 
Prior, R. G. •.. ..• • .• 

Total •.• 

D.-BORING. 

Irwin River . . . . .. . .. • •. 
Wilga •.. ... .•• ••. • .• 
Golden Mile Ore Channel Extended 
Willlams, A. H. " Lady of the Lake " •.• 

Total •.. 

A.-PIONEER MINING AND PltOSPE<ttiNG ••• 

B.-ASSISTANCE, ERECTING BATTERIES, ETC. 

C.-MISCELLANEOUS ••• 

D.-BORING ..• 

Total .•• 

Spring Hill •.• 

Myrtle, Central 

Rand wick 
Kirton's South 

do. . .. 
do. . .• 

sandy ·ere.,k ::: 

G.M.L. 724 

3269, 3271 

9780 
M.L. 127 .. . 
M.L. 127 .. . 
lii:.L. 127 .. . 

PA 890b •••• 

Parker's Range 

Ravensthorpe ..• 

Yilgarn ... 

Mt. Mslcolm 
Northampton ••• 

do. 
do. 

Kalgoorlie 

655 16 5 665 16 5 ... 600 9 2 55 7 3 595 0 11 1 10 2 56 17 5 

1,300 0 0 1,038 8 2 •.. 126 0 0 913 8 2 . . . 326 1 2 1,239 9 4 

519 7 4 519 7 4 . . . 454 18 11 64 8 5 18 8 3 25 17 10 90 6 3 

584 14 0 577 3 5 ... 54 4 6 522 18 11 .. . 45 3 5 568 2 4 
2,050 0 0 2,028 12 9 ... 730 12 4 1,298 0 5 537 3 10 146 3 0 1,444 3 5 

200 0 0 200 0 0 ... ... 200 0 0 15 8 5 14 19 9 214 111 11 
500 0 0 500 0 0 ... . .. 500 0 0 8 14 1 46 16 8 546 16 8 

~gg g g ~gg g g ::: ~g 1~ g ~~~ ~ ~ i 12 5 8 rng g ~~n~ 1~ 
__ 4_1_,1_5 __ 8_8 __ 5_

1 

__ 3_7_,4_o_o_7_~~-7=-l---1,-7-60--7-1_o_ 1 
___ 6_,_91_o_9_1_o_

1 
__ 3_2_,2_5_o_5 ___ 7 ~~~~---4_,_6_9_2 __ t_o __ 6_

1 

___ a_6_,9_4_2_1_o __ 

1

1_ 

15000 15000 ••• 54114 9588 ..• 9588 ••• Yonanmi ••• 
. .• Collie ••• . .. \ 

Nullaglne 
Mineral Claims 1/6 Pilbara .•• 

~~ 1g 8 ~~ 1g 8 ··· 5i·s 16 o 
1~~ o o ~-~ 2 11 25 11 1 

1gg 1~ ~ 
. .• 55000 ... 4600 ..• 4500 ... 036 4536 

l----------l---------l----------l~---------l----------l---------ll----------l·---------

Kalgooru;;· 

··~ ... 

1,313 16 0 763 16 0 46 0 0 568 6 4 240 8 8 16 2 11 26 0 7 266 9 3' 

3,817 5 10 
6,037 12 5 
3,471 11 5 
1,100 0 0 

3,817 5 10 
6,037 12 5 
3,471 11 5 
1,000 0 0 

3,817 5 10 
6,037 12 6 
3,471 11 5 
1,100 0 0 

3,817 6 10 
6,037 12 5 
3,47111 5 
1,100 0 0 

14,426 9 8 14,426 9 8 14,426 9 8 ..• ••• .•. ... ... 14,426 9 8 
l---------1--------l--------l--------l--------l---------l---------l--~----

168,257 11 4 

41,168 8 6 

1,313 16 0 

14,426 9 8 

216,156 4 5 

117,254 16 8 

37,400 7 7 

763 15 0 

14,426 9 8 

169,845 8 11 

17,388 

1,760 

6 0 1 
7 10 

46 0 0 

111,193 13 10 

19,913 1 0 

6,910 9 10 

568 6 4 

27,391 17 2 

114,730 1 8 

32,250 5 7 

240 8 8 

14,426 9 8 

161,647 5 7 

10,242 u 6 

4,491 6 0 

16 2 11 

14,749 3 6 

10,568 2 7 

4,692 10 6 

26 0 7 

16,286 13 8 

125,2118 { 3 

86,942 16 1: 

266 9 3 

14,426 9 8' 

176,933 19 3 
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APPENDIX No. 2. 

Sundry Reports by R. 0. Wilson, Esq., B.So., B.E., Assistant State Mining Engineer. 

These are mostly excerpts from reports on the 
various mines to which reference is made, which have 
been examined in connection with applications for 
loan assistance under the Mining Development Act. 
•rhe portions published are such as give information 
as to the mines which may be of public interest. 

I.-REPORTED GOLD FIND AT PARKER­
VILLE. 

(3/3/1927.) 
I beg to report having paid a visit to a well in 

Mr. F. [J. Wihite's orchard at Parkerville, where 
auriferous material assaying nearly 2 ounces per 
ton was reported to have been met with at a depth 
of 40 feet. 

The well, which is situated about 90 chains south 
west of Parkerville railway station, has been sunk 
in a soft white gritty kaolin resembling a decom­
posed granite. I found on my arrival that the re­
ported auriferous material at the bottom of the 
well could not be inspected, as it was completely 
covered with a soft white clay which was oozing into 
the shaft under the bottom timber. An effort by 
Mr. Armstrong to clean this out was only partly 
successful. He succeeded, however, in digging out 
some lumps of heavier ferruginous material contain~ 
ing a certain amount of quartz, which I c~llected 
and sent to Dr. Simpson for analysis, with the fol­
lowing result :-Gold, 14 grains per ton. Too much 
importance should not be attached to this result. 

No idea of the thickness of the auriferous material 
could _be formed, and the sample taken may not be 
a representative. one. Mr. Armstrong has promised 
to timber· the shaft more securely, and to sink it far 
enough to admit of the deposit being inspected and 
sampled satisfactorily. Until this has been done I 
prefer not to express any opinion as to the value of 
the find. 

2.-REPORTED GOLD FIND AT PARKER­
VILLE. 

(17/3/1927.) 

As arranged, I paid a second visit to White's well 
at Parkerville on the 14th March. The owners of 
the mine had sunk the shaft a further 5 feet, making 
a total depth of 45 feet, and on my arrival had the 
well cleaned out in good order for inspection and 
sampling. 

As stated in my previous report the country .has 
the appearance of a much decomposed granite. 
Through this country are lens-shaped portions heavily 
charged with brown oxide of iron. In White's shaft 
these have a north and south trend, and are nearly 
vertical. · 

Similar ironstone formation was found on the 
dump at Collet's well some 200 yards further north 
and at Alderdice's well between Collet's well and th~ 
railway line. 

Four sa;m.ples were taken from White's well at a 
depth of 45 feet, with the following disappointing 
result:-

Sample 
No. 

1 

2 

3 

4 

Description. I Width. Value. 

inches. 
Sample across lode formation on 

south side of well 
Check sam pie ... 
Sample picked from ironstone 

veins 
Check sample ... 

3.-CORNW ALL TIN MINE. 
(18j3jl927.) 

36 

36 

Nil 

Nil 

Nil 

Nil 

As instructed, I visited this mine on the lOth 
March, and have to report as follows:-

The main vertical shaft, I was informed, has been 
sunk 27 feet, making the total depth 131 feet 6 inches. 
There was too much water in the shaft for me to in­
spect the bottom, but the lumps dumped at surface 
show that it is being sunk in a close-grained horn­
blende gneiss rather too hard for hand labour, and 
I was informed by the present manager that it does 
not shoot well; that is to say a hole when fired will 
not break out much ground. 

For this reason, among others such as pump 
troubles, the shaft sinking has been very slow and 
very costly. 

90 feet Level Workings.-This level, which is 
usually called the 100ft. level, could be inspected 
and was in fairly good order considering the long 
period that it has been under water. The foUowiug 
is a brief description of what could be seen :-

Three lodes are met with in the main east cross­
cut. . A lode, which I have called No. 1 east lode, is 
met with at a distance of 6 feet from the shaft. On 
the north side of the crosscut this is a:bout 18 inches 
in Width; on the south side it has nearly pinched 
out. This lode dips towards, and is said to enter 
the shaft 10 feet below the 90ft. level and to. be 2 
feet in width. · 

A second lode, which I have called No. 2 east lode 
is met with 50 feet from . the shaft. A certa~ 
amount of driving and stoping had been done north 
of the crosscut. A few feet of driving only appeared 
to have been done south of the crosscut, and no stop­
ing, neither faces could be reached. 

A third lode, which I have called No. 3 east lode 
is met with 105 feet from the shaft. A north driv~ 
has been driven on this lode 15 feet, and the ore 
above the timber has apparently been stoped out. 
In the face the lode is about 15 inches. The south 
drive is full of dirt, but is thought to connect with 
a shaft some 25 or 30 feet from the crosscut. 



Present policy.-lt was the intention of the com­
pany to sink the shaft to a depth of 156 feet, and 
then to crosscut east and west at a depth of 150 
feet, .but now that it has become evident that their 
funds will be exhausted before the shaft is com-1 
pleted, the secretary of the company has put up the 
proposal that the shaft be stopped and the balance 
of the loan money be spent in crosscutting east at 
the 125 feet level to cut the lodes met with at the 
90 feet level. It is thought that the No. 2 east lode 
is dipping· towards the shaft, and will be met with 
before m-any feet of crosscutting have lbeen done, 
and that if tlris is of payable grade more capital 
eau be procured to go on with the original proposal. 

Recommendation.-The present financial position 
is such that if the shaft is continued funds will soon 
be exhausted and nothing proved. In consequence, I 
feel reluctantly compelled to recommend the course 
proposed by the company that an east crosscut be 
now put out at the 125 feet level. 

4.-SUPPOSED OIL l<'IND. 

(1:2;4/1927.) 

On January 1st I visited Mr. ·woodcock's farm, 
Loc. 3566, situated about 11 miles north of North­
ampton, to inspect an occurrence which Mr. Wood­
cock thought might be an indication of oil. 

I :found on arrival that a llne yellow mud was 
oozing up from .the bed of a dried-up creek, and at 
several points extending over a length of perhaps 
100 yards, and had formed small mud volcanoes 
about 18 inches high and 4 to 5 feet across.. These 
had to be covered over to prevent sheep walking into 
them and getting bogged. 

The frequency of the outcrops of gneiss which is 
the bed rock of this district precluded the possibility 
of this occurrence being an indication of the pres­
ence of mineral oil. 

I have seen similar occurrences elsewhere in the 
State, and am of opinion that they are formed when 
a small spring of water passes through a bed of clay 
and brings it to the surface. 

A quantity of salt was noticeable in the creek 
bed which proved on examination by the Government 
Mineralogist and Anaylst to consist of quartz, com­
mon salt, gypsum, epsomite, felspar, garnet, ilmenite, 
limonite, leucoxene, and organic ma.tter. 

A sample of mud from the mud spring when air­
dried and extracted with ether yielded 0.005 per 
cent. of extract. 

Treatment with alcoholic potash left a residue of 
unsaponifiable matter equal to :003 per cent., con­
sisting of a clear resin soluble in acetic anhydride. 

This is undoubtedly of vegetable origin and is 
therefore no indication of the presenr,e of petroleum 
or its residuums. 

5.-NORTHAMPTON DISTRICT. 

( 17/6/1927.) 
The 01b.ject of my visit to this district was prim­

arily to survey the site for a deep bore at the Sur­
prise Lead Mine to test the lode below the impov­
erished zone, and to report upon an application for 
a loan from the Two Boys Lead Mine to be expended 

on development work. While in the district, I also 
visited Springvale Lead Mine and Thring's Block 7 
at Ajana, and Merrifield's P.A. at Norman's Well: 
and have to report as follows:-. 

Surprise Lead JJfine.-On this mine the m-ain lode 
was taken out for a length of 250 feet and a width 
of 10 feet down to a depth of· about 230 feet. Below 
this depth the lead contents were too low to admit of 
profitable mining. 

A site was selected for an- inclined bore hole which 
will cut the lode at a vertic_al depth of 700 feet, !l 
little to the south of the prll_S_ent workings, as the 
shoots of ore in this mine pitch in that direction. 
The object of the bore is to ascertain if the lode 
has become permanently impoverished below a 
depth of 230 feet or whether a poor zone only has 
been met with, below which better values will again 
be met with. 

Two Boys Lead 1\!line.-This mine is not operating 
at present. The ore won from the open cut was. 8,200 
tons, yielding 1,097 tons of concentrates valued at 
£25,000. The results of development work at the __ · 
120 feet level have, up to date, been disappointing._ 
The company are applying for assistaMe to carry 
out further development work. 

The ore body, which is of very considerable si,~;e, 
consists of crushed gneiss in which the cracks have 
been filled with vein material often n'larly pure 
galena. 

The ore has been won by open cutting. The ore 
body in the open cut was taken out for a width of 
50 feet and a length of 80 feet .. 

A well defined wall, which appears to be the foot­
wall of the lode, has a north-easterly strike, and dips 
to the north-west. 

At the north-east end of the cut the lode ends 
against another wall having a north-easterly strilre 
and a dip to the south-west.. This appears to lle a­
fault plane. Some ore is showing at both ends of 
the open cut at the points where it is proposed Lo 
drive at the 47ft. level. Milling ore is also showing 
underfoot in the open cut, but this becomes unpay­
able before the bottom of the winze is reached. 

At the 120ft. level the west crosscut was in lode 
material of low value for practically the whole dis­
tance, and the two north drives from this crosscut 
were driven at points where the best value was met 
with. 

The winze, it will be noted, is a long way on the 
footwall side of these drives. Apart from the possi­
bility of developing more ore it is necessary to com­
plete the winze and connect with the north drive 
at the 120ft. level to enable the remaining ore below: 
the 47ft. level to be taken out. 

The proposed drives at the 47ft. level are also 
necessary to prove the extension of the ore body at 
this level. 

Thr,ingls Block 7.-This mine presented an attrac­
tive appearance. At the surface there was a heap 
of high grade concentrates estimated at 350 tons. 
The owners are holding them for a rise in the market 
price of lead. Even at the present low market pric-e 
of £25 per ton these would realise over £4,000. 
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A prospecting shaft -has been started 19{) feet 
north of the main shaft and is following down a 
small rich leader about 12 inches in width. 

At the 90ft. level, the south drive has been driven 
600 feet south of the main shaft, and Mr. Thring 
informs me that it was in payable ore for the whole 
of this distance. 

This is a very promising mine and should be 
equipped with a treatment plant. At present only 
high grade ore can be profitably mined. 

Springva!e Lead liiine.-On this mine the new 
plant has been running since ,Tanuary, and up to 

Month. Tons. 

I Mining. Dev. 
' I 

January ... . .. . .. 502 20·217 6·106 

February ... ... 650 17·230 8·010 

March ... ... . .. 680 19·790 3·130 

April ... ... ... 650 19·020 1·800 

During the period the lead values extracted were 
9.46 per cent., 9.77 per cent., 9.82 per cent. and 
8:77 per cent. respectively. 

Ore of this grade can be profitably_ mined and 
treated with lead £28 per ton or better, but is not 
payable at the present price of £25 per ton. 

Norman King Mine.-Merrifield and Party have 
taken up the old Norman King Mine at Norman's 
Well and have· sunk a shaft to 50 feet and crosscut 
to cut the lode. This was said to be 10 feet wide 
and of good milling grade. As the water was up, 
it could not be inspected. Judging by the old work­
ings, they should have a shoot of ore about 120 feet 
long. 

The party have erected a cracker and small jig, 
and have just begun to crush some ore. Power is 
supplied by a 30 H.P. McCormack Deering Tractor 
borrowed, I understand, from a neighbouring farmer. 

As regards water, the shaft is said to make 5,001} 
gallons of water from 9 p.m. to 6 a.m. the following 
morning. 

6.-GLENELG HILLS. 

( 22/7/1927.) 
As instructed, T Yisited Glenelg Hills, arr1vmg on 

the afternoon. of the 21st June, and leaving on the 
morning of the 24th. . 

The object of this visit_ was_ to look into the gen­
('l'al position ani! to nseertain th(' manner in which 
the Department could best assist the i!evelopment of 
this field. My conclusiom are s<et ont at the end of 
this report. The following is a brief i!escription of 
the principal mines O'Perating: 

The Glenelq Queen G.M.L. 3312.-This is the most 
important mine in the district, and is situated a little 
west of north from the townsite and about a mile 
distant. 

The ore body is a quartz reef, averaging about 4 
feet in width. The strike. is a little east of north 
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the end of April had treated 2,482 tons of ore having 
an extractable value ·of 9.5 per cent. lead. 

As will be seen from the figures given me by Mr. 
R., A. Anderson, the working costs have been very 
guod, and had lead remained at £30 per ton, pro­
fits would have been realised. The total costs for 
April including development were 32s. Oljzd. per ton. 
With lead at £21 17s. 6d., the revenue would havP 
met the expenditure, but with lead at £25 a small 
loss resulted. 

I am indebted to Mr. Anderson for the following 
figures:-

Costs in Shillings. Payable 
Value of 

I Milling. I I General I Transport. Expenses. Total. Lead. 

£ s. d. £ s. d. 
9·921 2·586 0·808 1 19 6! 29 15 1 

9·690 2·900 ·710 1 18 6! 29 14 0 

8·880 2·880 ·930 1 15 7 28 2 0 

8·460 2·130 ·610 1 12 0! 27 17 6 

and dips to the ea.,t at an angle of about 45 degrees 
(rorn the horizontal. An underlay shaft, known as 
the air shaft, was sunk on the reef in high-grade ore 
down to a vertical depth of about 50 feet, the width 
of the reef being about 4ft. 6in. At this depth a 
north drive was driven lOO feet in high grade 
ore. A south drive was also driven about lOO feet. 
High values were met with for the first 30 feet, be­
yond which values were on the low side. The drive3 
prove a shoot of ore at this le\'el approximately 130 
feet and 3ft. 6in. in width. 

At the surface two other shorter shootf. of ore 
occur, which it is hoped will he met with at the 50ft. 
level by continuing the south driYe. Two winzes 
are, I understand, now to be sunk on the reef, below 
the 50ft. level, one on each side of the air shaft. 
These will be wat~hed with inter~st, as it is im­
portant to ascertain if the high values met with 
persist in depth. 

Cp to the present three crushing-s have been sent 
to the State Battery at Coolgardie with the following 
results:-

Crushing. 

No. 1 

No. 2 

No. 3 

Date. I Tons. [ 

October, 1926... 12! 

May, 1927 

June, 1927 

72 

72 

Yield per ton by 
amalgamation. 

oz. dwt. grs. 
7 9 3 

2 7 5 

2 14 20 

It is claimed that the seeond and third crushings 
should be fairly representati' e. I am informed that 
the second was taken from Brophy's shaft, Pott's 
shaft, and the air shaft; and the third from No. 1 
costean, No. 2 costean, and the hanging wall strip­
ping of the air shaft. 

Personally, I hardly expect to see quite such a 
high average maintained, but it would appear from 
sampling result3 that about 3,000 tonR of ore worth, 
say, 30 dwts. per ton could be obtaineq witqo1,1t ftU'• 
ther development, 



Hollow and Heaton's Reward Lease No. 3280.­
This lease is situated a little under half a mile south­
west of the townsite. A persistent quartz reef can 
be traced, trending for the most part in a north­
westerly direction and dipping to the north-east at 
an angle of less than 45 degrees from the horizontal. 
At the north end of the lease, however, the reef ap­
pears to make a sharp turn and strikes nearly north. 

The new shaft has been sunk vertically to 50 feet, 
at which depth the shaft cut the reef, and thereafter 
was carried down on the underlay. After following 
it for perhaps 20 or 30 feet, the reef was cut off by 
a pegmatite dyke, and efforts to locate its continua­
tion on the other side of the dyke have not proved 
Ruccessful up to the present, but should, I think, be 
continued. In the Yilgarn district, thefle pegmatite 
dykes are usually younger than the reefs and cut 
through them without displacing them materially. 
The average width of the reef would be about 12 
inches. A few dump samples were sufficient to show 
the variable values in the quartz. These varied from 
1 dwt. 18 grs. to 3 oz. 9 dwts. 10 grs. per ton. 

In the absence of detailed sampling results, I was 
not able to ascertain details regarding the distribu­
tion of values, but I gathered that high values were 
confined to narrow widths and that the shoots of 
ore were somewhat short. 

A crushing of 21% tons of ore sent to the State 
Battery at Coolgardie in November, 1926, yielded 
no less than 6 oz. 12 dwts. 22 grains per ton over 
the plates and 8 dwts. in the tailings. 

The Great Beacon G.M.-This mine is situated 
about a mile and a half north-east of the townsite. 
The lode, which has a general strike of N. 60 de­
grees W. and an underlay to the south-west, has been 
driven on at the 50ft. level for a length of approxi­
mately 160 feet. The drives have followed a lode 
formation, but values, I understand, are confined to 
a quartz vein. The shoot of payable ore is said to 
be 50 feet in length and to average well over an 
ounce per ton in value for a width of about 12 
inches. 

The reef in the winze 15 feet below the level had 
widened out to 24 inches. My sampling gave an 
assay vnlne of 1 oz. 1fl ilwts. 20 grs. per ton. 

A new shaft is being sunk at the south-east end 
of the mine, as it is considered that the shoot of ore 
pitches in this direction. 

It is encouraging to note that th~ reef is widest 
and richest at the· deepest point tlmt l1as been ex­
posed. 

Hale's G.M.L. 3318.-This lease is situated about 
three-quarters of a mile south of the townsite. A 
good strong quartz reef which strikes north-west and 
south-east. ha...:; been exposed at intervals for a length 
of 250 feet. The shaft unfortunatelv was inacess­
sible. Grab samples of the ore at surface gave the 
following results:-

I Rample. 'Assay Value. 'Representing 

No. oz. dwt. grs. tons. 
Ore af grass a~ 

Shaft 3 0 0 21 about 12 

No. 1 North Pothole 4 0 13 2 4 

No. 2 North Pothole 5 0 2 4 4 

Aouth CostPan 6 0 15 ,. 5 
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A sample of the material from a large dump at 
the shaft, apparently seconds or discarded quartz, 
assayed 2 dwts. 4 grains per ton in value. It was 
thought that this ore might be good enough to crush 
if a battery were close at hand. My samples indi­
cate that the heap of 4 tons at No. 1 north pothole 
would pay to treat at a local battery, but that the 
balance is too poor to treat under any circumstances. 

Smith's P.A. 1512.-This prospecting area adjoins 
Hollow and Heaton's Reward Lease on the south­
east side. A shaft has been sunk vertically for 30 
feet, then on the underlay for 20 feet, following a 
strong lode in fairly hard country. Assay results 
are as follows:- ' ' 

Sample Location. I Width., Assay Value. 
No. 

inches. oz. dwt. gr. 

11 Face of shaft (North end) 60 0 1 7 

12 5ft. from face (South end) 42 0 3 19 

13 6ft. from face (North end) 42 0 11 23 

These three samples average 5 d wts. 3 grains per 
ton in value. 

Thornett's P.A. 1585.-This P.A. is situated about 
20 chains south of Hollow and Heaton's Reward 
Lease. A good deal of work at a shallow deptli 
appears to have been done along a schist lode having 
a north-westerly strike. The most W'~sterly shal't 
has been sunk 40 feet, and 10 feet of driving has 
been done each way from it. Low values only are 
said to have been met with. The middle shaft has 
also been sunk 40 feet, and a south-east drive driven 
12 feet. Two samples of the lode at the bottom of 
this shaft averaged 1 dwt. 1 gr. per ton over a widtl1 
of 72 inches. 

A sample of his dump assayed 21 grains per 
ton. The owner hoped that these samples would 
give a payable average. Apparently the payable 
ralues are confined to small leaders. 

Bowman and Mead's P.A. 1544 (formerly Roberl­
son's P.A.) .-On thi~ P.A. an underlay shaft is 
being sunk following a quartz vein having' the ap­
pearance of a dyke which strikes nearly north and 
south and dips to the east at a "flat angle. Values 
are said to be low. 

McDonald and Hackett's P.A.-This P.A. is situ­
ated to the south-west of Bowman and Mead's P.A., 
and is about 11;2 miles south-west of the townsite. 
No work is at present in progress. Two shpfts said 
to be about 40 feet deep have been sunk in soft 
schist material having a strike of N. 72 degrees Fl. 
This schist crosses a gully ani! appears to be one of 
1he possibilities of a water supply. The P.A. has 
apparently been abandoned. 

The Empress G.M., G.M.L. 3334.-0n this lease, 
which is situated about half a mile north of the 
townsite. Whitting has driv!'n 66 feet on a small 
ouartz vein, from which he has extracted and bagoe-ed 
about 12 tons of ore. From another part of the 
lease he has obtained a fnrther 6 tons of ore, also 
from a small vein, which, I understand, re i3 sending 
to the ~Hate Battery at Coole-ardie. 

Balme.~ P.A. 15~7 and Orrie's G.M.L _ 3~20 lie tn 
the east of Whitting's, andwere briefly inspected. 
T understand from Inspector Rockett that nothin~ 
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• 
of any consequence has been found on them. At 
the Manfred shaft the ladders have been removed. 
There were about 5 tons of ore at grass. 

Coventry's P.A. 1602.-0n this prospecting area 
Coventry was working out a short shoot of ore. He 
sank a shaft to 40 feet and drove east 12 feet on a 
quartz vein carrying low values. Better values were 
met with going west, but at 7 feet a fault was met 
with, and Mr. Coventry informed me that, he cross­
cut 60 feet north and 40 feet south on the other side 
of the fault without finding the continuation of the 
reef. 

The Rising Sun.-Le Feuvre has just abandoned 
this lease. He advised me that at the 50ft. level good 
values were met with where the reef was cut, but 
that these became poor on driving. 

Penna and Smith's P.A.--On this P.A. small 
leaders have been found carrying visible gold, but 
nothing of any size. · 

The Captain Mack, P.A. 1630.-This was formerly 
known as the Blarney Stone, and I understand from 
Inspector Rockett that very little work has been 
done since Mr. Blatchford reported on it in Decem­
ber, 1925, as follows:-

"McDonald and Davidson (Blarney Stone).-This 
P.A. is situated about 300 yards east of the main 
camp. The work on the property consists of an 
irregular underlay shaft sunk to a dt>pth on the 
underlay to 85 feet. There is nothing defined, but 
irregular gold values have been founil_ in a lode 
formation which may possibly improve on further 
development. Samples were taken _Prom several 
sections in the shaft and gave the following re­
sults:-

In a short crosscut at the 75ft. level over 4ft. 6in. 
Footwall section opposite crosscut at 75ft. level 

over 2ft. of lode m a teria.l ... 
South face, bottom of shaft over !Sin. 
Special sample (one piece) taken at Mr. Mc­

Donald's request from bottom of shaft ... 

oz. dwt. grs 
0 1 18 

1 8 20 
0 4 19 

0 19 19 

"From above it will be seen that the payable gold 
values are very erratic, and a sampling across the 
whole width is unpayable. This is vr,rified by a 
grab sample of the dump, which yielded 4 dwts. 
19 grs. 

"With the exception of a limited amount of cos­
teaning, there has been no other work done on the 
field, except Smith, who has sunk a shaft 20 feet 
deep, and a sample across a very indefinite lode 
formation gave a result of 2 dwts. 18 grs. per ton. 
Several of the prospectors, however, arP hcpeful of 
finding payable reefs, for they have found "floaters" 
which have yielded quite high gold values. At pre­
sent all that can be written of the field is that there 
are possibilities of finding payable gold by future 
prospecting." 

Griffith's P.A.-This prospecting area adjoins 
Smith's P.A. on the southern side, the owners fol­
lowing down a lode formation nearly ''crtically for 
a depth of 36 feet, at which depth it turned over to 

· a nearly horizontal position. The lode formation, 
which trends a little north of west, comists of horn­
blende schist and includeA a sheared quartz vein 
which appears to be an acid dyke. A sample of the 
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lode formation at the surface gave an as3ay value 
of 5 dwts. 11 grs. per ton. 

Mineral Lease No. 28 [01· Radium.-A mineral 
lease for radium has been taken up about three miles 
south-east of Glenelg townsite and em hracing por­
tion of Mt. Lookout. It has been asct"rtained that 
the biotite mica, which is fairly plentiful in a peg­
ma.tite dyke, contained traces of radium. This 
pegmatite is in greenstone eountry almost at its 
junction with the granite. l understand from Dr. 
Simpson that the biotite contains about 1 per cent. 
of a mineral known as xenotime, which is a phos­
phate of yttrium. This mineral in its turn contains 
a small percentage of uranium, which 1s always 
accompanied by traces of radium. 

There is nothing to indicate that this is a com­
mercial proposition, and I cannot encourage the 
owners to go on with it. 

Water Supply.-The water question, both for 
battery purposes and for domestic supply, was dis­
cussed at a meeting of the Progress Association called 
during my visit. 

(a) Battery Wate1· Supply.-lt wa~ urged that 
the field could make no progress if pro~pectors had 
to send their ore to Coolgardie at a frt•Jght cost of 
approximately £3 13s. 8d. per ton, even though the 
Mines Department gave a rebate of 25s. per -ton, 
and that no local battery was possible till a water 
supply had been obtained. The repre,;entatives of 
the Progress Association expressed the opinion that 
Mr. Howlett would move his battery to Olenelg Hills 
and crush for the public as soon as a ,•,ater supply 
was assured. 

In this regard, I note that Mr, Howlett has· written 
to the Under Secretary as follows:-

"As soon as I find the prospectors and prospects 
warrant a public battery, I will get into communit.a­
tion with the Department with a view to shiftmg 
Donovan's battery over." 

I am inclined to agt•ee that the Department 
should endeavour to locate a battery water supply, 
and I think that boring operations should be under­
taken with that object in view. A battery water 
supply will, however, be of no benefit if there is no 
battery to make use of it and, as will be seen else­
where in thiR report, I consider that the position now 
justifies the Glenelg Queen G.M. Co. in puttil1g up 
a battery of their own, and it is to be hoped: that 
satisfactory arrangements will be atJle to he made 
with this Company to crush for the public. 

(h) Domestic Water Supply.--The trouble about 
the domestic water supply seemed to be that as the 
local people have no means cf storing -:mter special 
lrips for small amounts have been mad!' to the-·c;Iam 
5 miles away for each individual, and in consequence 
the water is costing them 10s. per 100 _gallnns. I 
understand that a request has been m~ for per­
mission to move a 500-gallon tank, belonginl!" -to the 
Water Supply Department, up to th bgarding­
house where Mrs. J ohnson will look after the water, 
and that if they are allowed to do this, a contractor 
named McCarthy will put water into the tltnk for 
5s. per lOO gallons. Unless the tank is particularly 
wanted for some other purpose, I think that the 
request might be granted, 



SUMMARY AND CONCLUSIONS. 
My impressions gained from a brief visit to the 

field may be summarised ItS follows :-
The Glenelg Queen is the principal mine in the 

district. The ore t>ody consists of a quartz reef 
averaging about 4 feet in width. Three payable 
shoots of ore have been located at the surface. The 
principal shoot has been driven on at the 55ft. level 
(vertical) for 200 feet, and at this depth has proved 
to be 130 feet in length. A tonnage of perhaps 
3,000 tons of high-grade ore may be expected from 
this shoot between the 55ft. level and the surface. 

The Reward Lease and the Great Beacon appear 
to be next in importance. The payable veins in each 
case, however, are comparatively small. At the Re­
ward Lease some very rich ore has been crushed, 
but I gathered these high values were confined to 
narrow widths. At the Great Beacon a shoot of 
high grade ore 50 feet long and about a foot wide 
was met with at the 50ft. level, and it is encouraging 
to note that in the winze below this level the vein 
has widened out to 24 inches, assaying just under 
2 ounces per ton in value. 

Mr. Blatchford considers that the Captain Mack 
taken over the full width of the lode is too low 
grade to be profitably mined. H;e, however, obtained 
some good, if somewhat erratic values. Small parcels 
might be expected from this and from some of the 
other mines if crushing facilities were available. 

The district is, without doubt, at a great dis­
advantage in being so far from the nearest battery, 
as, even with the cartage subsidy granted by the 
Department, only the richest ore pays to crush under 
present conditions. 

Furthermore, no water supply for treatment pur­
poses has yet been located, and until this is done a 
local battery is out of the question. In this respect, 
I consider the Department might legitimately help 
the district. The quickest method of locating· water 
would probably be by boring, anil I recommend that 
this be taken in hand. 

7.-MICA AND BERYL NEAR KIRUP AND 
MFLLALYFP. 

(8/8/1927.) 
As instructed, I paid a visit to this district and 

inspected two reported deposits of mica and one of 
beryl. 

White and Smith's Mica Mine.-This mica deposit 
is situated about 2 miles N.N.W. of Mullalyup 
station, and is ~bout equal distance East~South-East 
of Kirup. It has been known of for many years, 
and its position is shown on Lands Litho. 414C/40. 
The mica is of the muscovite variety, and occurs as 
usual in the form of books in a pegmatite vein 
which in this instance is about 12 inches in width. 
This vein is nearly vertical, and has a, north-easterly 
strike. The present holders have sunk a· small pros­
pecting shaft on it to a depth of ll!bout 25 feet. 

Small mica only was showing at the bottom of the 
shaft. Better sizes were obtainable from a small 
opencut a little to the north~ast of the shaft. 

The prospectors had taken out from two to three 
cwt. of rough mica from which a smaller quantity 
of good quality mica had been picked out and cut 
into sizes of from 3in. x 2in. to 5in. x 4in. To ascer­
tA-in its market value ~n the various sizes, iamples 
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of this mica were sent by the Department to the 
Agent General, London. The Hecla, Electrics Pro­
prietary, Limited, Melbourne, and Commonwealth 
Mica Company, Melbourne, and Messrs. Lee & Giles, 
Sydney. Up to the present there has been a reply 
from one firm only, viz., the Hecla Electrics Pro­
prietary, Limited. This firm evidently requires mica 
of three sizes only. They are prepared to purchase 
it cut to the following sizes or of such a size as 
would cut to these sizes :-6in. x 1 %in., 5%in. x 
174,in., 5:Y2in. x 11/sin. 

For mica of regular cut and of size sufficiently 
large to be cut to these sizes they are offering 9s. 
per lb., f.o.b., Perth. For mica cut to the required 
sizes they offer 12s. per lb. 

Samples of the pegrnatite and of the mica schist 
alongside the pegmatite were sent to Dr. Simpson, 
Government Mineralogist and Analyst for examina­
tion. His report is as follows :-

"(2) Micaceous pegmatite.-Quartz, muscovite 
mica, felspar, limonite and kaolin with stainings of 
manganese oxides. A concentration test gave 0.5 per 
cent. concentrates containing spessartite (manganese 
garnet), tourmaline, haematite, magnetite and zircon. 

(3) Gneiss country of pegrnatite.-Quartz, mica, 
felspar, limonite and kaolin stained with manganese 
()rides. A concentration test gave 6 per cent. of 
concentrate consisting mainly of spessartite with 
some tourmaline, magnetitic and a little zircon." 

Oliver's Mica Mine.-An old mica mine about % 
mile south-west of Mullalyup station has been taken 
up by Oliver. The occurrence would seem to be 
generally similar to that of White and Smith's, but 
little inspection was possible as the principal open­
cut was full of water. In this .case the pegrnatite 
carrying the mica was perhaps two feet or a 'little 
more in width. As in the former case the vein was 
a north-easterly one. 

Beryl at Kirup.-Beryl occurs about 2% miles 
west of Kirup in seveml small pegmatite veins. It 
was thought by the prospector that the beryl might 
be in sufficient quantities to be profitably mined. 
An inspection showed that the beryl was not very 
plentiful. It occurreil as crystals of a pale yellow 
greenish tint, the largest seen being a few inches in 
length. In all instances noted these were embedded 
in white quarh. This occurrence is interesting, but 
of no commercial importance. 

B.-RESURRECTION GOLD MINE. 

(4/8/27.) 
As instructed I inspected this mine in connection 

with an application for a loan to carry out certain 
development, and have to report as follows:­

Geology. 
The ore body is of an interesting type' geologi­

cally, in that it occurs in very ancient sediments. 
A ferruginous quartzite lode would seem to have 
been crushed and shattered and enriched by later 
gold-bearing solutions. The lode is now of the nature 
of a quartz and quartzite breccia, having very little 
structure and containing nodules of concretionary 
ironstone. In places the quartz is now in the form 
of running sand; elsewhere it occurs as shattered 
pieces, which can be squeezed to a sand b()tWe()ll tll!! 
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fingers. The lode whicn is practically vertical has 
a north-easterly strike. There are no defined walls. 
Values extend over considerable width. In places tho 
loue has been mince! fo1· a width of over 40 feet. 
The best values seem to occur in a shoot of ore which 
pitches to the south at an angle of about 45 degrees. 

Grade of Ore. 
The returns show that 3,149 tons of ore have been 

treated from this mine, yielding 924.36 fine ounces 
of gold, or an average value of 5.R6 dwts. per ton, 
or 24s. lld. per ton. 

The mine samples indicate that very little ore of 
any value has been left on the western side of the 
stope, but the samples along the eastern side of the 
stope and in the drives at the 120ft. level average 
22s. Sd. per ton. The samples at the 160 feet level 
average 23s. 3d. per ton. At the 200ft. level no 
payable values are met with in the workings north of 
the crosscut 60 feet south of the main shaft, but 
in the south drive from this crosscut, which has been 
driven 35 feet, the assays average 23s. Sd. per ton, 
and the face is worth 25s. Od. per ton. 

Proposed Development W ark. 
The development programme in the official appli­

cation is as follows:-

ft. 
Driving at 200ft. level 200 
Sinking No. 1 Shaft 100ft .... 100 
300ft. level, driving and cross-

cutting 200 
300ft. level, winzing ... so 

5SO 

!
Estimated 
Cost per 

Foot. 

s. d. 
30 0 
so 0 

30 0 
35 0 

Total Cost. 

£ 
300 
400 

300 
140 

£1,140 

'Vhile at the mine, however, Mr. Graham submitted 
to me thP. following amended programme of develop­
ment work:-

Estimated Estimated -- Cost per Total Cost. Foot. 

ft. £ s. d. £ s. d. 
I.-50ft. level, driving South 50 1 5 0 62 10 0 
2.-50ft. level, winzing ... 30 1 10 0 45 0 0 
3.-100ft. level, driving 

North ... ... 100 1 5 0 125 0 0 
4.-Sinking new shaft to 

200ft. level ... 30 5 0 0 150 0 0 
5.-200ft. level, North drive 

to connect ... 130 210 0 325 0 0 
6.-200ft. level, drive to main 

shaft from old drives 30 1 5 0 37 10 0 
7.-200ft. level, driving 

South on lode ... 100 110 0 150 0 0 
8.-200ft. level, winzing ... 50 2 10 0 125 0 0 

£1,020 0 0 

While all the development work proposed may be·' 
deseribed as useful, the most important work is to 
convert the south shaft into a main haulage shaft. 
The present main shaft is right in the centre of the 
ore body and is not in a good state of repair. Fur" 
thermore, the !shoot of ore appears to be dipping 
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south. In consequence the south shaft, which is in a 
fairly good state of repair, is the better shaft to con­
vert into the main haulage shaft. 

The working costs at the Great Victoria Mine 
were, I understand, from 12s. to 15s. per ton. They 
should not 'be more than 20s. on the Resurrection 
provided that the whole lode can be mined. 

I consider, therefore, that there is quite a reason­
able chance that this mine can be profitably op­
erated. 

9.-LES TROIS G.:M. SYNDICATE. 

( 21/9/1927.) 
This mine is situated about three miles west of 

'N estonia townsite. 

The ore body consists of quartz veins having 11 
strike a little west of north and dipping to the east 
at 11n angle of about 60 degrees. The quartz veins 
occur in greenstone country and are associated with 
pegmatite dykes. An underlay shaft has been sunk 
to a depth of 160 feet, on either side of which u 
short shoot of ore has been worked out. I am in­
formed that only the best of the ore was taken out. 

At the 160ft. level the North Drive has been driven 
27 feet on a footwall vein, and the south drive 33 
feet on a hanging-wall vein. 

Between these veins is about 12 feet of mixed 
country and quartz leaders. The owners are o:fl 
opinion that it will pay to take out the whole of this 
ground. In March last a crushing was taken out 
aboYe the south drive and for a few feet under it, 
giving a return of 44 ounces from 82 tons of ore 
crushed. The total output is 5.g4 tons for 505.41 
ounces. As no sampling was done, I am not able 
to indicate the distribution of values. 

10.-LA FORTUNA G.M. 

(24/10/1927.) 
As instructed by the Hon. Minister, I again looked 

into Mr. Vale's application for assistance to put up 
a plant on the La Fortuna G.M. 

1\fy previous report on this mine will be found on 
page 58 of Annual Report for 1924. The.only work 
that has been done since then is about 50 feet of 
drivino· ut the 100ft. level. This driving was done 
on a ;hloritic seam along the main ore body. This 
has however, been exposed ut two places in the 
south drive for 12 inches and 15 inches respectively, 
and for a width of 48 inches opposite the main cross· 
cnt. Two grab samples of the ore broken from this 
level assayed 1 dwt. 7 grs. and 1 dwt. 15 grs. respec­
tively. The faces from which this ore was broken 
uverao-ed a little under 1 dwt. per ton. A nortli 
drive"' off a shaft a little to the south of the main 
shaft at a depth of 35 feet (which on my previous 
visit was inaccessible) was sampled and averaged 
4 dwts. 22grs. per ton in value over a width of 43 
inches. A south drive off this shaft at a depth of 
25 feet averaged 2 dwts. 13 grs. per ton for a width 
of 48 inches. Two special samples taken by Mr. 
Vale assayed 3 dwt. 1 gr. and 9 dwts .. 3 grs. respec­
tively. 



86 

The results of this sampling do not improve the 
general position. I am still of opinion that when 
bulked this ore will prove to be a little too low grade 
to admit of profitable working. 

The results of my previous sampling were, how­
ever, sufficiently encouraging to warrant some ex­
pen:Uure on approved development work. 

I would also be prepared to recommend the break­
ing anti c-rushing at the State Battery, Ora Banda, of 
a trial crushing broken under the supervision of the 
Inspector of l\fines. 

H.-CRUSHING FACILITIES FOR BULL­
FINCH. 

(8/12/1927.) 
As instructed, I again visited Bullfinch to look into 

the claims of the ore-produrers to local' crushing 
facilities. 

Ewan MacDonnell's P.A. 139R.-On this Prospect­
ing Area my previous sampling showed payable 
values in an open-cut over a width of approximately 
50 feet. (See plan, page 82 of 170/25.) MacDon­
nell has increased the width of the face · bv 8 feet. 
'fhis portion of the lode proved unpayable,. however, 
the ore averaging 1 dwt. 17 grs. per ton in value. 

Although little ore can be said to be developed, 
there are reasonable prospects of a considerable ton­
nage of ore being obtained here. 

No estimate can be made, however, as the amount 
of ore obtained will depend entirely on how far pay­
able values continue past the present face. 

Cooper's G:M.L. 3337.-Cooper has been work­
ing a footwall make of ore along the western side 
of an open-cut, as indicated in the attached sketch." 
This footwall make of ore has now been proved for 
a length of about 100 feet. Cooper's crushings have 
been obtained from the northern end, the present 
face of which gave assay values of ll dwts. 10 grs. 
and 13 dwts. 23 grs. over a width of 66 incbes. Fair 
values were met with in a footwall crosscut at a 
depth of 3i'i feet below surface further south. An 

Date of 
-- Crushing. 

Orr & Taylor, P.A. 16S7 ... ... ... February 
June ... 
September 

Cooper, "Easter Gift," G.M.J,, 3337 ... ... February 
May ... 
August 
October 

Carlsen, "Hansford Haven," G.M.L. 33"10 ... August 
Oetohc·r 

Lord, P.A. 1646 ... ... ... ... ... March ... 
May 
October 

Parker & Pritchard, P.A. 1600 ... ... February 
Ma.y ... 
November 

E. MacDonnell, ... ... . .. ... ... February 

Total ... ... ... ... ... 

underlay shaft might, with advantage, now be sunk 
on the exposed l::ody of ore to ·ascertain to what 
depth values are maintained and also whether this 
make of ore joins up with the main body. 

Like MacDonnell's Prospecting Area, there are in­
dications that further development. work might open 
up quite a considerable tonnage of ore. 

Pritckard and Parker, P.A. 1600, have sunk n 
number of shafts in an opencut and are getting out 
small tonnages. 

Lord has sunk a sllaft about :iO feet deep, and I 
am informed, had met with a rieh patch. No driv­
ing had been done from the shaft. I understand tha.t 
since my visit he ha:; found another rich patch. 

IIansford Have.n G.JJ!.L. 3340.--At Hansford 
Haven a strong quartz reef has been exposed by 
shallow shafts and costeans for a length of over 
600 feet. :My sampling indicated, however, that 
values were restricted to one short shoot which the 
owners have been working out. Other shoots of ore 
may be found, but outside of the shoots of ore this 
quartz reef is poor and unpayable, and consequently 
,no great tonnage is to be expected from it. 

Orr's P.A. 16'17.-This prospecting area is sit­
uated about half a mile north of Hansford Haven. 
No one was present during my visit. A shallow 
shaft has been sunk on a quartz reef, 7 feet wid(~, 
having a strike of N. 62 deg. W., and about 6 feet 
of driving done. 

During the year 110 tons of ore were crushed aver­
aging 6 dwts. 20 grs. per ton in value. • 

J. Burnett's P.A. 1736.-Burnett was working 11 

quartz reef having a strike of 300 deg. and dipping 
to the south. At the bottom the vein was 18 inches 
in width. Burnett obtained good dish prospects 
while I was there. My two samplesl.. however, carried 
traces only of gold. It is evidently patchy. 

Output. 
'L'he ore sent from this district to the State Bat­

tPry at Coolgardie was as follows:--

Tons Yield Tailings Yield 
Crushed. per ton. Allowed. per ton. 

oz. dwt. grs. tons. dwt. grs. . .. 24 0 3 22 lot 1 0 
... 56 0 3 12 49 1 10 
... 30!- 0 s 12 25! 2 6 

3St 0 15 2 32! 3 16 
... 95! 0 10 7 S1 1 19 
... 1St 2 0 9 15! 4 14 
... 44 0 11 22 37! 2 16 

... 75 0 14 15 63! 2 16 

... 69! 0 6 10 59 1 22 

. .. 361: 1 2 14 31 6 5 

... 1S! 0 14 22 14 4 21 

... 26 0 16 1 22 4 14 

... 26 0 19 11 22 10 9 

... 2S! 0 7 6 241: 3 20 

... 211: 1 11 s 1St 13 22 

... 37 0 9 23 .. . 3 5 

... 645! .. . . .. ... 

*Not reproduced, 



General R.emm·ks and Recommendation, 
The position at Bullfinch, as I see it, is that Cooper 

and MacDonnell's holdings give promise of being 
able to produce fait· tonnages of ore, and other pro­
ducers of. smaller amounts. The tonnage crushed 
at the State Battery this year amounted to 645% 
tons. The amount of ore reasonably to be expected 
does not seem to justify the erection of a State Bat­
tery with all its accessories. A better solution seems 
to me to be the erection of a plant on one of the 
holdings and sale to the owner on the hire purchase 
system conditionally upon his crushing for the pub­
lic on rquitable terms. 

12.-PROPOSED HEAP LEACHING AT WHIM 
WELL COPPER MINE. 

(27 /2/1928.) 

Arting- upon official instructions I visited the 
Whim Well Copper Mine, arriving on the 25th and 
leaving on the 29th November, 1927, to investigate 
a proposal for a substantial loan to instal a heap 
lea<-hing plant at the mine. 

A fairly comprehensive report on this mine and 
its prospects by Mr. T. Blatchford was published 
in pamphlet form in 1921. ThiR report should be 
read in conjunction with the present one, as very 
little work has been done since it was written, and 
in consequence my own conclusions are based largely 
on the information it contains, and which it seems 
unnecessary for me to repeat except in a very gen­
eral way. 

Locality. 
As stated in the above-mentioned report the Whim 

\Yell l\IinP is situated about 50 miles east of Roe 
bourne and 13 miles south of Balla Balla, where a 
small wharf has t:Jeen erected in a salt water creek 
from which it might here be mentioned it is pro­
posed to pump salt water to the mine for leaching 
purposes. 

Balla Balla is connected with the mine by a tram 
line, which carries a light locomotive and a rake 
of trucks. From the wharf the ore is lightered to 
large vessels which anchor under the shelter of De­
puch Island. 

Geology and Nature of Ore Body. 
The geology of the district is adequately de­

scribed in Mr. Blatchford's report. .Suffice it to 
say that the ore body occurs in a sedimentary serie~ 
of slates of more or less undetermined geological 
age. From their lithological structure, Mr. Blatch· 
ford concluded that they do not belong to the Mos· 
f]uito Creek series, but are more likely to belong to 
the Nullagine (younger) or an intermediate series. 

The ore body is essentially of the lode type, and 
consists of sheared and altered slate which has been 
impregnaterl t:>y copper-bearing solutiom. 

As is usual with ore bodies of this type, there are 
no defined walls. The copper contents often extend 
over a big width, and there is a gradual transition 
from the lode proper to pure country rock. This 
is indicated by the assay results obtained in the bore 
holes set out in detail in Mr. Blatchford's report. 

Another feature of the lode is its flatness being­
inclined at an angle of about 23 degrees only from 
the horiwntal. This flatness comoined with the fact 
that the lode occurs in hilly country causes the out­
crop to be a very irregularly shaped line. 

The flatness of the lode is also responsible for 
another important fact, namely, that here is much 
greater tonnage of oxidised ore than would hav~ 
been the case had the lode been vertical or inclined 
at a steep angle. 

As will be noted by reference to the mine plan ac­
companying this report, the workings extend ove:r 
an area of 840,000 square feet, roughly, viz., 1,200 
feet in an east and west direction along the strike 
by 700 feet in the opposite direction. The lode has 
in most plares been mined for widths of from 6 
to 12 feet but, in places, up to 35 and 4() feet. The 
average width mined might be about 10 feet. 

This does not represent the full width of the lode, 
but merely the width which could profitably be mined 
under the conditions existing at the time it was taken 
out. 

Ore production. 
Since the commencement of operations the ore 

shipped amounts to 75,213.25 tons, containing 
9,918.20 tons of copper valued at £650,588, or an 
average value of 13.2 per cent. of copper per ton. 

Ore reserve.~. 

Upon the all-important question of ore reserves, 
l\ r r. Blatchford writes as follows:-

"From the nature of the deposit and the in­
ability to treat low grade copper ore at Whim 
Well, the mine workings, as has already been 
explained, are such that no ore reserves except 
the pillars exist in the mine, taking ore reserves 
in the strict meaning of the term. It is quite 
likely that there never were any ore reserves 
of any considerable quantity ever blocked but 
since the mine was first opened up. Yet since 
1906 123,500 tons of ore were mined, not in­
cluding ore broken and lying in the mine work­
ings, up to the beginning of the year 1914, from 
which 55,724 tons of 15 per cent. ore were hand 
picked, and still the mine goes on producing 
high grade copper ore by the same methods of 
mmmg. If anyone asks the question, what ore 
is left in the floor and roofs of the old stopes, 
there is no reply, for no one knows; how far 
does the ore extend east ll}ld west? No one 
knows, except that copper is found on the sur­
face in shallow workings near the surface over 
a distance of 2,700 feet. In discussing ore re­
serves quantities must be mere conjecture, and 
ore reserves can be merely guessed at by tak­
ing into consideration past experiences." 

The writer regards the above as being a correct 
statement of the present position which, ho)Vever, 
is rather unsatisfactory, and has arisen from the 
following causes:-

(1) Development has been allowed to get behind 
hand. 

(2) The mine has not been systematically sampled, 
and the results recorded on an assay plan. 



An indication at least of the value of the ore in 
the floom and roofs of the old stopes would haYe 
been afforded us had all shafts and adits been care­
fully mmpled in sPrtions. In justice to the manage­
ment, it should be stated, however, that at the tim~ 
the mine was being operated high grade ore only 
ronld l:e profitably mined, and the necessity to re­
rorrl all information with regard to the low grade ore 
wns not so apparent ns it is to rlay. As things are, 
no estimate of the ore left in the wnlls can be made 
1:ntil a number of exposures are made by shafts, 
rises and winzes or the walls have been tested by 
systematic boring. 

From the naturP of the deposit, however, when 
"'e eonsider that the oc·e body is a very wide one. 
and contains ore of nll gradPs from the poorest to 
the richest, and that oYer 75,213 tons of ore aver­
aging o•:er 13.2 per cent. of copper have been won, 
it does seem reasonable to su] pose that there is ::o. 

very much greater tonnag·e of ore ranging from 3 
per cent. to 7 per cent. left in the mine. Six sam­
ples taken (hiring my Yisit in exposures at shallow 
depths where the ore is readily accessible bear out 
this contention, the results bring as follows:-

P~.mple I 
No. 

Description. I Value Cu. 

per cent. 
West end sample taken along pillars 

every 10 ft. for a length of 50ft. 
9·36 Average height 7ft. 

2 West end top stope sample, represents 
cuts every 12ft.. for a length of 120ft. 
Height 6ft. . .. 5·25 

3 West end bottom stope, -one cut taken 
diagonally length of cut 50ft. . .. 6·23 

4 Trig. Hill bottom cutting sample of 
bottom (i.e., footwall) for 30ft. every 
5ft. width 3ft. 7·88 

5 Top of Trig. Hill sample taken on both 
sides of cutting every lOft. for 70ft. 
long, height 6ft. 9·02 

6 North stope open cut sample taken 
around faces and pillars every 1Oft. 

17·40 for about 200ft.. and 8ft. high 

The inforrrat;on afforded by four composite sam­
ples taken by Mr. Sleeman is also favourable. In 
order to secure representative samples for expe:'i­
mental purposes, he took about 120 cuts across the 
lode in the positions indicated on a plan a.ttnchcd 
and made four samples of them, with the follow­
in!!,' results :-

Nn. 1.-Centra.l bott~>m 
No. 2.-Centra.l inte mediate 
No. 3-CPntml ,;mfa<·e 
No. 4.-\Vost Pnd ... 

!No. of cuts., Value Cu. 

37 
:-!3 
29 
21 

per cent. 
6·21 
4·Rfi 
5·!JG 
5·G2 

These samples were not taken with the obj~ct oC 
arl'iYing- at the aYPrage g-rade of the orr, bnt to secur~~ 
a sample hm·ing the general characteristics of the 
ore in various parts of the mine, nevertheless, they 
do indicate that the pillars left in the mine have an 
average value between 5 per cent. and 6 per cent. 
of copper. 
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Broken Ore. 
The broken ore in the dumps at the surface was 

cst:mated iby Mn.jor Eeesley in October, 1923, at 
60,206 to:1s, as follows:-

Dump., Location. \Tonnage., Copper., Remarks. 

% Average of-
1 Main mill ... 20,787 3·382 20 samples 
2 Shaft ... 4,313 3·636 4 

" 3 \Vest end fines 5,199 4·830 6 
" 4 Rejects ... 3,674 2·150 

5 East end fines 3,110 6·890 3 " 6 Incline coarse 6,020 4·530 5 " 7 Adit, coarse ... 4,013 2·388 5 
" 

47,116 3·762 
1 Main mill ... 13,090 ... Partially 

leached not 
sampled. 

60,206 

In addition to the abon~ there are m::;cdlaneous 
heaps at surface and unrlergrou:1d, estimated by Mr. 
Sleeman at 20,0'00 tons, m:1king a total of 80,000 
tons. 

Mr. Sleeman gives the average value of the whole 
of this broken ore as approximately 4 per ,cent. 
His estimate is based to some extent on the value of 
the ore rejected when it was necessary to select the 
best ore for shipment. Based on Major Beesley's 
figures, an average of about 3.5 per cent. seems to 
Le about what can reasonably be relied upon. 

Our information regarding available ore supplies 
may therefore be summed up as follows:-

There is a large area of unproven ground which 
may be expected to supply low grade ore as well 
as po!<sibly, ore of equal gmde to that already mined. 
\V'here ore has been mined the richest portions of 
the lode only have been taken leaving the poorer 
g-rade of ore still standing in the walls. These oper­
ations produced onr 7.5,()00 !tons Qf dressed ore 
averaging 13.2 Cu. 

Mr. Sleeman, writing to his directors, stated that 
in his opinion 1,000,000 tons of low grade ore would 
be obtainable. There is in my opinion the possibility 
that a tonnage of S':lme such dimensions may be ob­
tainable, but at present there is not sufficient infor­
mation aYailable to admit of an estimate being made 
on which any reliance can be placed. 

In addition to the ore in the min~ there is an esti­
mated amount of 80,000 tons of brJken •lre available 
for treatment. This in itself at the rate of 200 tons 
rer day will afford a supply of ore for 15 months. 

It does not look, therefore, at all likely that there 
will be a shortage of ore supplies for some consider­
able time to come on a leaching scheniP based on a 
tonnage of 200 tons per rlay. 

PropfJsed Treatment. 

It is propo':ed to begin op3:·ations by treating the 
ore already broken at surface as follows:-

(1) Ore to be crushed to a size which will give 
best results lly leaching; wbout %-inch 
diameter or thereabouts is suggested. 

(2) Crushed ore is to be discharged on to a pre­
pared floor, probably of- cement. The 
height of the heap to be at least 20 feet and 
its initial size about 6,000 tons. 
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( 3) The heap to be divided into ~.ections and 
leached with either of the following ~olu­
tions: 

(a) Sea water charged with SO,; or 
(b) Sea watel' + Commercial H,SO.; or 
(c) Sea water with l<'eS 0, in solution. 

( 4) 'rile solution to drain into a sump and to be 
pumped to the cementation plant, where the 
copper i.; precipitated on scrap iron. 

( 5) The solution to be brought up to the required 
strength again by (,barging it with SO,. 

A certain amount of experimental work has been 
carried out by Mr. Sleeman. 'l'his is described in 
detail in a paper entitled "The use of Ferrous Salt!< 
and of Heap Leaching for the extraction of copper 
from oxidised ore." He reported extremely satis­
factory results, and at his request some experimental 
work was carried out at the School of Mines, Kal­
goorlie, on the lines suggested by him. Messrs. 
Moore and Winter, who conducted the experiments, 
reported that in the sample submitted to them the 
copper was present as Malachite CuCO, Cu(OH), 
Azurite 2CuCO, Cu(OH),, and Chrysocolla, CuO, 
SiO, 2H,O. The total copper content was 4.8 per 
cent., of which 3.68 was soluble in acetic acid. Solu­
bility in acetic acid was assumed to indicate the 
amount of copper present as carbonates and oxide, 
the insoluble portion being considered to be pre>ent 
in the form of chrysocolla, which is not attacked by 
that acid. Their experiments went to show that 
chrvscolla was also insoluble in a solution of ferrous 
chl~ride and sulphate, and that for the purpose of 
leaching with such a solution the actual value of the 
ore was 3.G8 per cent. copper. Messrs. Moore and 
Winter's conclusions were as follows:-

1. Heap leaching of Whim Creek ore with fer­
rous sulphate or ferrous chloride solution 
offers no difficulty. 

2. Intermittent leaching yields more rapid ex­
traction than continuous leaching. 

3. Ferrous chloride is a more efficient solvent 
than ferrous sulphate for oxidised copper 
ores. 

'1. The rate of solution of the copper increases 
with the temperature. 

5. Aeration of the heap by allowing it to stand 
for certain periods increasp; the rate . ~f 
solution of the copper. 

G. Aeration of the liquor results in no appreci­
able increase in rate of solution. 

7. Deposition of ferrit hydroxide in the heap 
normally causes no trouble. 

8. Precipitation by means of metallic iron is 
rapid and compkte and yields a high-grade 
cement copper. 

9. Apparently, complete prrcipitation of the 
copper from the solution dors not result in 
rliminished rate of extraction of copper 
from the ore. 

10. The presence of copper sulphate in the liquor 
entering the heap doe; not increase the rate 
of solution of copper from the ore. 

11. Chrysocol'a is not a~taeker1 by s~llutions of 
ferrous sulphate or chloride, either cold o·· 
hot. 

These results must be regarded ns being very satis­
fnctory as far as they go, bnt it rn110t be borne in 
mind that they were confined to the action of fer-

rous sulphate and chloride solutions and that llo 

work has been done to test the etliciency of the weak­
ened solutions, charged with S02 in order to bring 
them up to the required strength again. 

'l'his portion of the process is so similar to the 
Pechey process that one would naturally expect 
equally satisfactory results. Precise information 
regarding the results obtained at Mt. Hope is, un­
fortunately, not obtainable. 

When it is borne in mind that chryscolla, although 
insoluble in ferrous chloride and sulphate solutions, 
is nevertheless soluble in a solution of SO, it might 
easily turn out that the cementation tail solution, 
when charged with SO, is a better solvent than the 
original. One of the obj-ections to SO, leaching is 
the danger of forming insoluble cuprous compounds. 
In this connection, Barneveld * and Leaver, in an 
article on "Leaching non-sulphide copper ores with 
Sulphur Dioxide," have expressed themselves as 
follows:--

"In the method of leaching described in this 
pa]Jer, care is taken to supply enough oxygen, in 
the fonn of air, to insure the rapid and complete 
oxidation of all sulphites a3 they are formed; the 
bisulphite would not be likely to form. The main 
reactions to be considered are as follows:-

''("'alachite) CuCO"CuOH,O + 2SO, + H,O = 

2CuSO, + CO, + 2H,O. 
"(Chrysocolla) CuSi0,2H,O + S02 + H,O 

= CuSO, + H,SiO" + 2H,O. 
"(Cuprite) Cu,O + 2SO, + H,O = 2CuSO. 

+ H,O. 
"Contact between cupric sulphite ( CuSO,) solu­

tionH and the mineral CuO results in the formation 
of both cupric sulphate (CuSO,) and cupro-cupric 
sulphite ( Cu,S03CuSO,), 

3CuSO, + CuO = Cu,SO,CuSO, + CuSO •. 
"This double salt will remain dissolved in very 

weak sulphurous acid. ·when the excess SO, 
necessary to waintain sulphites in solution is ex­
pelled by aeratwn or by the application of heat or 
a vacuum, aii;:: cop!Jer in solution which has not 
been oxidi~:>et1 to sulphate will precipitate as cupro­
cupl·ic: sulphite, n heavy dark red crystalline com­
pound that settles readily. Once preqipitated, 
this double salt is only slightly soluble. in weak 
sulphurous acid, 11 1 per cent. solution having 
practically no effect. As the SO, content of a 
solution increases its solvent action increases, and 
in a 5 per cent. solution the cupro-cupric sulphite 
is completely soluble." 

Further on in the same article the authors write 
as follows :-

"Copper sulphites are very unstable; it is 
difficult to keep them in solution and to control 
their precipitation; moreover, they are quite easily 
olxidised to sulphates, and it is almost impossible 
to prewnt some oxidation. Then why not 
eliminate sulphite precipitation by leaching with 
a la"c'ge exce'>s of SO, and enough air to insure 
prompt oxidat:on to the stable sulphate~ 

V a<1ner, writing in the Engineering and Mining 
Journal Press in June, 1924, states that common 
calt (NaCl) solution is a solvent for this precipitate 
and, used in conjunction with SO, gas and water, 
prevents the formation of the precipitate. 

:-:--,----­
• Bureau of Mines, Washington, Technical Paper 312 published 1923. 



This statement makes the process look quite 
hopeful. 

I have arranged with the Government Mineralogist 
and Analyst to carry out some further experimental 
work which will enable ua to speak with greater 
certainty on the point. He will test the efficiency as 
a solvent of--

(1) An original solution of ferrous sulphate in 
sea water. 

(2) Cementation tail solution charged with SO. 
gas. 

PROPOSED PLANT. 

The existing plant with minor alterations will be 
used to crush the ore to the required size. The ore 
in the heaps at surface will be trucked to a small 
bin at the foot of the hill on which the plant is 
situated. From this bin it will be taken to the plant 
by means of an endless belt. 

The ore after being crushed will be taken by 
means of another belt to a prepared floor on which 
the heap leaching is to be carried out. Brief details 
of the plant are as follows:-

From this ore bin the ore oasses to a coarse rock­
breaker. This is a "Sturtev;nt" of the jaw breaker 
type, stated to have a capacity of 12 tons per hour 
or more. This breaker will reduce t11-e ore to a 
maximum size of about 2 inches. 

From the coarse rock-breaker the ore goes over a 
screen and thence to a second rock-breaker which 
will reduce it to a maximum size of perhaps three­
quarters of an inch. From this rock-breaker the ore 
is elevated to hammer screens, from which it passes 
on to three Sturtevant rolls. These crush it to the 
final size. Any dust formed is to be removed by 
means of a suction fan. From here the ore passes 
to a crushed ore storage bin, from which it goes to 
the heap to be leached. 

The plant is driven by means of a Campbell gas 
engine for which Denny Bros. are the agents. Its 
maximum horse-power is stated to be 42(). It is a 
double cylinder engine, and each can be run separ­
ately if desired. 

The Heap.-The heap is to be on a prepared 
water-tight floor, and to be at least 20 feet in depth. 
The surface of the heap will be divided into sections, 
so that solution may be pumped on to any desired 
portion of it. 

WATER SUPPLY. 

No adequate water supply is known of in the 
vicinity of the mine. It is proposed to obtain a sup­
ply by pumping from the fresh and salt water pools 
in the Balla Balla River, about 9% miles from the 
mine. 

Amount of Water required.-Mr. Sleeman's ex­
perimental work went to show that for a heap 20 
feet deep-

(1) 140 gallons of solution will pass through 
each square foot per day. 

{2) 80 per cent. extraction is obtainable for 22 
days' leaching. 

It follows that 20 cubic feet of ore, or one short 
ton, is treated for one day by 140 gallons, and that 
one long ton of ore is treated by 140 x 1.12 gallons 
of solution. Since the mill will be crushing 200 tons 
per day, if treatment takes 22 d:ays, it follows that 
it will be necessary to leach 200 x 22 or 4,400 tons 
daily to keep pace with the mill. 

In order to leach 4,400 tons daily it will be neces- · 
sary to circulate 4,400 x 140 x 1.12 or 700,000 gal­
Ions of solution per day. 

If treatment for 31 days is found necessary, it will 
be necessary to treat 6,200 tons daily and to circulate 
approximately 1,000,000 gallons of solution daily. 
As this seems quite possible, these figures will be 
used as a basis for calculations. 

The consumption of water will be the amount lost 
by evaporation and the amount left in the heap after 
the completion of leaching operations. There may 
be in addition a soakage loss, but every effort should 
be made to avoid it. 

On the goldfields I understand that the evapora-· 
tion loss is about 8 feet per annum. Assuming 12 
feet as the rate at Whim Well the evaporation per 
day works out to 0.4 inches per day, and will depend 
on the surface exposed to the atmosphere. The size 
of the dams, etc .. , is not yet known, hut the follow­
ing figures may be used tentatively:-

Dams, surface, 200ft. x 200ft., at· · 4 inches per day 
Hea.p, surface, 100ft. x 60ft., , , , 
Cementation plant, launders, etc., say 

Total evaporation lOBS 

Ga.llons 
perda.y. 

8,300 
1,250 
1,250 

10,800 

50 tons water left in heap to saturate .200 tons ore ... 18,000 
Additional water owing to intermittent leaching .. . 1,000 

29,800 

The, water consumption per day would appear 
therefore to be somewhere in the vicinity of 30,000 
gallons. 

Mr. O'Brien estimates the cost of installing a 
pumping plant capable of pumping 50,000 gallons 
of water per 8 hours at £14,088, the principal item 
being the cost of the pipes estimated at £11,93-8. 

The fuel cost to pump 50,000 gallons daily if a 
Diesel engine and oil are used, he estimates at £288 
per annunt (see 2507/20, p. 168). These figures 
show that while the first cost of the pumping plant 
will be heavy the running cost will be comparatively 
light. 

Prospects of Succes.s. 

When considering the grade of ore which might be 
profitably treated, it is interesting to note that the 
average yield of copper per ton of ore for the entire 
United States during 1926 was but 1.5 per cent. 
Mechanical improvements in mine and mill methods 
have enabled companies to make a profit from ores 
hitherto considered waste and this profit was ob­
tained despite hig-her cost of wages, supplies, and 
equipment. 

They work, of course, on a very large scale. For 
instance, the Inspiration Co. treats five million tons 
of sulphide ore a year averaging 1..4 per cent. copper. 



Until the mine has been systematically sampled 
by boring, no one can say what quantities of ore vf 
this grade are obtainable at Whim Well, hut judging 
by the nature of the ore body where it is exposed, 
the results obtained in the bore ho!es published in 
:M:r. Blatchford's report, the tonnage wou'd he very 
considerable, and quite possibly comparable with thf, 
tonnages of gold ore available at ihe Vv'iluna Mine. 
One bore No. 7 gave quite a remarkable result, viz.--

From 94ft. to 142ft. the average value was 9·4 % Cu. 
and 

From 142ft. to 158ft. the average value was 2·32% Cu. 

The general average from 94 feet to 2l!i feet-a 
width of 122 feet-was 4.7 per cent. copper. This 
bore is in sulphide ore and has no (1oubt gon•! 
through a portion of the lode wider and higher grade 
than the average. It may be in the zone of second­
ary enrichment. Still, it shows the possibility of 
obtaining large tonnages of ore. 

On the whole, I agree with Mr. Blatchford that 
there is ample oxidised ore to warrant the expen<li­
ture of installin.g a water supply ade(]uat(~ for the 
running of a leaching proce:;s on an extensive scale. 

With the information at present at my disposal, 
it looks as if ensily procurable ore a\ eraging il JH~r 
cent. recoverable copper or over ~honld he capable 
of being profitably treated under existing condition~, 
and considerably lower grade ore r:ould be treated if 
operations were mnTied out on a larger scale. 

Working on eopper ore of 3 per cent. recoverable 
copper, treating 200 tons per day, costs and output 
might be somewhat as follows:--

Costs per ton of Ore 
-- treated. 

Mined. I From dump. 

£ s. d. £ s. d. 
*Mining 1 · 1 tons to get 1 ton ... 0 6 7 0 2 2 
Treatment ... ... . .. ... 0 10 0 010 0 

... 0 5 5 0 5 5 Scrap iron 0·03 tons at £9 
Sulphur 0·005 tons at £9 ... 0 011 0 011 

1 211 0 18 

200 tons at 22s. lld. = ... 229 0 0 
200 tons at 18s. 6d. = ... 185 0 0 

Value of 1 ton cement copper, 70 per cent. Cu., £ 
with copper at £60 per ton, 70 % of £60 = 42 

Returning charge, deductions, freight, 
bags, etc. 10 

200 tons of ore containing 6 tons metallic copper 
will yield 8 ·57 tons cement copper at £32 = 

Hence 1 ton yields ·0428 tons cement copper 
worth ... 

274 

1 

£32 

£ 
0 

7 

6 

0 

5 
Estimated profit per ton of ore treated from 

dump ... 0 811 
Estimated profit per ton of ore treated from 

mine 
Estimated profit per day (200 tons from dump 

,. mine 

0 4 
89 0 
45 0 

* 10 per cent. dust to be removed :tft.er crushin~. 

6 
0 
0 

'i'l 

Mr. Rlecman working on a somewhat different 
basis e~timated the cost per ton of ore treated at 
20s. if mined, and 15s. 7 d. if obtained from dumps. 
Working on these figures, and assuming that the 
cement copper would be smelted to blister copper 
at the mine, he estimated a profit of Ss. Sd. per ton 
on ore treated from the mine baYing a recoverablt. 
copper content of :3 per cent., and 13s. 2d. per ton 
on ore of equal grade from dumps. 

The actual cost of mining and treatment will 
naturally depend largely on the efficiency of the 
management and the plant. 

I have little doubt that a considerable saving could 
be effected by smelting of the eement copper to 
blister topper locally, but for the present, at least, 
this is not contemplated, and consequently my own 
estimate has been made on the assumption that the 
cement copper will be bagged and shipped. 

Preliminary test under working conditions. 

Before deciding to support the project we should 
I think test out the treatment preferably on the 
spot, more thoroughly than has yet been done. 

I suggest that a wooden structure be built of 
dimensions 24 feet by 4 feet by 4 feet, whi!Jh will 
allow 11 20 feet column of ore to be leached under as 
nearly working conditions as possible. 

The solution after passing through the heap will 
he pa~Hed over ,-crap inm to precipitate its coppe1~ 
content as cement copper, and will then be charged 
with a known amount of SO,, and put on the heap 
again. 

The sides of the structure should t>e water tight 
to make sure that the solution passes through the 
whole of the heap, and does not escape through the 
sides. 

RelialJle information should be obtainable concern-
ing:-

( 1) The rate of percolation. 

(2) The length of treatment . 
( 3) Percentage (;f copper extractable. 

( 4) Grade of cement copper obtainable. 

( 5) Consumption of iron and sulphur. 

This test will hest be carried out by our Experi­
mental Metallurgist from the School of Mines. It 
will take perhaps three months of his time, and cost 
in addition £500 to £600. 

I do not think, however, that he could be better 
employed, as the copper mining industry is at present 
practically dead, and successful leaching would give 
it quite a revival. 

Summary and Concl,usions. 

(l) It does look as if heap leaching at Whim 
Well can be profitably carried out. 

(2) Messrs. Moore and \Vinter's experiments show 
that ferrous sulphate and chloride solutions will dis­
solve copper from oxidised ore, and that it can he 
precipitated from such solutions on scrap iron as 



cement copper, but no experiments have yet been 
made to prove whether the tail solution from the 
cementation plant, when charged with SO, gas, will 
be an equally effective solvent. 

(3) Information is required regarding the amount 
of solvent necessary to bring the cementation tail 
solution up to the required strength. 

{ 4) Information is :required riegardin~ the best 
size to crush the ore, the amount of dust which must 
be removed to prevent any clogging of the leaching 
solutions, and also with regard to the duration of 
leaching operations necessary to obtain a satisfactory 
percentage of extraction. 

(5) The lode which dips to the south at an angle 
of about 25 degrees from the horizontal only covsists 
of sheared and altered slate which has been impreg­
nated by copper bearing solutions over a width of 
100 feet or more. In such a deposit I would expect 
to find ore of all grades and a large tonnage of low 
grade ore. 
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(6) Ore reserves cannot be estimated owing to 
lack of development and lack of sampling; syste­
matic boring and sampling would allow an estimate 
to be made. 

(7) Such information as is available suggests that 
a very large tonnage of low grade oxidised ore can 
probably be obtained. Boreholes point to there being, 
in addition, large tonnages of sulphide ore which, 
however, it is not proposed to treat at present. The 
venture, therefore, is one with big possibilities. 

(8) In addition to any ore in the mine, the ore 
heaps of l:lroken ore are estimated at 80,000 tons, 
averaging from 3.5 to 4 per cent. of copper. 

(9) Provided that the proposed leaching test bears 
out the results assumed, I estimate that, with copper 
at £60 per ton, all easily obtainable ore containing 
3 per cent. extractable c,opper can be profitably, 
worked. 
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APPENDIX No. 3. 

Report on the request of the Wiluna Gold Mines, Limited, for Railway Connection of Wiluna with 
the State Railway System. 

By A. Montgomery, M.A., F.G.S., State Mining Engineer. 

30/7/1927. 

Under instructions from the Hon. the Minister for 
Mines, I left Perth on 23rd April last to examin~:~ 

the operations of the Wiluna Gold Mines, Limited, 
at Wiluna, for the purpose of considering how far 
the progress of this company's mines and the pros­
pects of the Wiluna district in general might justify 
compliance with the request made by the chairman 
of the company that a railway should be made forth­
with to connect Wiluna with the State railway sys­
tem. The company have been opening up their mine::; 
very energetically since 1924, and now claim that 
they have proved that these are worthy of working 
on a scale of output of some 300,000 to 350,000 tons 
per annum, or say, 1,000 tons per day. They further 
claim that operations on this scale will justify the 
construction of a railway to Wiluna, and that this 
should be made at the earliest possible date, in ord'lr 
to minimise the heavy expenditure for transport 
which must otherwise be incurred if the large amount 
of plant and equipment necessary for working the 
mines has all to be brought on to the ground by cart­
age from the rail-heads at Meekatharra and Leonora, 
and also to minimise the working expenses by en­
abling all operating costs to be reduced to the level 
prevailing in districts provided with railway facil­
ities in place of the very high rates ruling in a very 
isolated outlying district as at present. An output 
of 300,000 tons of ore per annum will probably re­
quire a working force on the Wiluna mines of not 
less than 800 men, which would mean a settledpopu­
lation in the district of probably 3,000 to 5,000 per­
sons, which would be increased if several other mines 
were also working in this mining centre. The com­
pany urge that the traffic requirements of such a 
population would justify railway communication. 

The earlier stages in the development and eq';;ip'­
ment with treatment machinery of a large mine in 
an out-back locality are characterised by very heavy 
working costs of all sorts, the transport expenses of 
machinery in particular being very serious, and if 
construction of a railway could be gone on with at 
once, not only would it cause a very material lower­
ing of permanent working expenses of the mining 
work, but also it would give the railway its best 
harvest in freights on the large amount of material 
required for mining and treatment plant, and build­
ing and domestic material for the needs of a large 
and sudden influx of population. It is an obvious mis­
take to miss this rich harvest by delay in putting in 
the railway until most of the construction work has 
been done, once its necessity is recognised. 

Ordinary prudence, however, dema11ds that 11 work 
of this magnitude should be guaranteed hy prelimin­
ary proof that the district for which the railway is 
to be constructed is in possession of mining- resources 
which can be relied upon to maintain an output of 
payable ore commensurate with the magnitude of the 

State's investment in the railway. The 'Viluna Gold 
:'.fine~, Limited, claim that they have given this, the 
chairman stating at their annual meeting on 7th 
April last that they had spent for the year ended 
:nst December, 1926, a sum of £34,338 14s. on mine 
development, and £21,222 18s. 5d. on plant and mach-­
inery, and had developed 329,600 short tons of ore, 
averaging 39s. 4d. per ton assay value. My examin­
ation of the mine was for the purpose of checking 
the company's estimates of value as far as prac­
ticable so as to see how far their reckoning of the 
size and gold contents of the lode could be confirmed, 
and in addition to ascertain their proposals as to 
methods of working the mine and treating the ore 
therefrom, so as to see if there is a reliable prospect 
of the work being carried on profitably. 

It being clearly impracticable to make a complete 
resampling of the whole mine without much larger 
expenditure of time and money than seemed justified, 
the next best way of verifying the results obtained 
by the company was to check a considerable portion 
of the work already done by its management, enough 
to make certain that their published statements of 
values were not overstated. If the recorded results 
were found to be confirmed by independent check 
sampling and assays in a reasonably large number 
of cases, the whole of them might be accepted as re­
liable, and taken at full face valm• .. 

I had the very efficient and valuable assistance un­
derground of the District Inspector of Mines, Mr. 
A. W. Winzar, and two good samplers, and as the 
samples were brought to surface they were taken to 
the Wiluna State Battery and there prepared for 
assay, and assayed in duplicate by Mr. A. E. M. Kil­
dahl, of the 'Government Mineralogist and Analyst's 

·Department, and his assistant, Mr. Armstrong. I 
am much indebted to all these gentlemen for their 
able and untiring assistance. The ore is very hard 
and flinty, and difficult and slow to work both in 
cutting samples underground and in grinding to 
assay fineness on surface. 

After consultation with the management, it was 
decided that the best check on the mine sampling and 
assays would be .to repeat it in the sulphide zone in 
as many as practicable of the crosscuts which have 
been made at frequent intervals across the ore-bear­
ing ground. The sampling cuts were made, as far 
as possible, across the faces of ore cut through by the 
crosscuts at the same places at which the mine sam­
plers had taken their cuts. The mine sampling sys­
tem was found to he very complete, tests being taken 
from the faces of the drives and crosscuts every two 
feet as the work progressed, and repeated later on 
at two-feet intenals and in two-feet widths by cut­
ting rhip samples across the drives. In the cross­
cuts the mine samplers take cuts in two-feet widths 
on both sides of the crosscut, but in checking we 



usually took only the south side of each crosscut. 
'l'he tests of the west lode were over two-feet widths, 
but in the east lode, pressure of time made us rak•:> 
them in three-feet widths. The method of chip sam­
pling is the one almost universally used throughout 
the large mines of the State, and gives excellent re­
sults when the tests are averaged over a consider­
able number of samples,. but it is usual to find quite 
large discrepancies between individual sampling;; 
taken along the same sampling cuts, due to the small 
amount of ore broken out and its great variability in 
value. The greater the number of tests taken, how­
ever, the more concurrence can be relied upon in the 
average results, and in comparing the tabulated com­
parisons in the appendices to this report of my sam­
pling and that of the mine, more importance shoultl 
be given to agreement of averages than to the assay 
results of individual samples. The latter frequently 
show large differences in tests taken at the same 
points, but it will be seen that it is sometimes the 
one and sometimes the other sampling which gives 
the higher results, and that the more they are com­
bined and averaged the more closely do they agree. 
The final summary of 133 assays happens to result 
in exactly the same total average figure of value in 
both series of tests, viz., 33s. Od. per short ton. The 
short ton is taken, and values to the nearest shilling, 
to agree with the practice which has been followed 
by the mine on its assay plans. A table is also ap­
pended, however, showing our individual assay re­
sults in ozs. dwts. and grs. per standard ton of 2,240 
lbs., as returned by the Government laboratory. The 
value of fine gold has been taken at full mint parity 
when expressing it in money, viz., one ounce fine i.; 
equal to £4.24473, as in the State Gold and Mineral 
Statistics, and a return of one ounce fine per stand­
ard ton of 21240 lbs. is equal to £3.7926 ( = £3 15,;. 
lOd.) per short ton of 2,000 lbs. 

It does not follow that because the comparison 
of our assays in the crosscuts has agreed with the 
mine in the average result of 33s. Od. per short ton, 
that such figure represents the actual value of the ore­
reserves in the mine as a whole. It is only the aver­
age of the portions sampled in the crosscuts, taken 
over various widths, which give a general average of 
21 to 22 feet in such crosscuts. In addition to the 
crosscuts we have to take into account the values in 
the drives themselves, which have usually been made 
to follow the main veins of ore, and may often givll 
a higher average value than the crosscuts. The com­
parison was simply to test a proportion of the mine 
results to show if they could be accepted in toto, and 
having proved that this is so, we can therefore now 
take the mine assay figures right through as being 
entirely reliable, and work upon them in estimating 
the ore reserves, and this has been done throughout 
the remainder of this report. 

'fhe main crosscut from the new shaft on the East 
lode at the 290 feet leYel was not resampled, as thi;; 
had been already done some time ago by Mr. Blatch­
ford, Assistant State Mining Engineer, whose sam­
ples averaged a value of 40s. 9cl. pet· ton over n 
width of 44 feet, agreeing very clmely wtth the min.! 
result of 40s. Od. over 42 feet. Addition of this cross­
cut brings the total average figures for all the cro~s­
cuts sampled up to :!4s. Ocl. pt>l' slwrt ton instt>acl of' 
33s. Od. 
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ln Appendix No. 1 herewith, Section (A), details 
have been gi\-en of the sampli.ng and assay result;; 
shown on the mine assay plans to 18th May, 1927, 
together with detailed calculations of the ore ton­
nages which have been more or less thoroughly opened 
up, and their average value. The sum total of ore 
developed by the new work of the company above 
the 200 feet level on the West lode and the 290 feet 
level on the East lode are taken at-

West lode-59,600 tons at 38s. Od. per short ton 
= £114,410. 

East lode-403,882 tons at 34s. 3d. per short ton 
= £692,350. 

Total-463,482 tons at 34s. lOd. per short ton 
= £806,760. 

( 'fotal values are taken from details in Appen­
dix I (A), the values per ton being arrived at from 
fuller figures than those here summarised. The ap­
parent errors in extensions in the summary are due 
to disregarded fractions.) 

In Appendix 1 (A), it will be seen that the man­
agement's estimate of the ore reserves as at 18th 
May, 1927, is considerably higher than the above, 
being 686,460 short tons of assay value 40s. 3d. per 
ton, and it is fully explained that the apparent dis­
crepancy between these figures and those calculatecl 
by me is mainly due to the mine estimate taking in 
an allowance for ore below the lowest levels. · The 
mine figures can quite well be accepted and confirmed 
on this basis. 'Vhen the levels have been extended 
throughout the whole length of the lodes known to 
be ore-bearing, there will probably be not less than 
1,000,000 tons of ore above the levels on the West 
and East lodes at 290 and 200 feet respectively of 
somewhere about 40s. ·od. value per short ton. 

The old workings above the 100 fee~ level are re­
cor(j.ed offrcially to have yielded to end of 192H 
340,710.57 standard tons of ore, from which were 
extracted 133,154.51 ounces of fine gold, of value 
£565,604, being a recovery of 33s. 2d. per ~tandard 
ton. For comparison with the foregoing figures on 
the basis of short tons, this tonnage is 381,596 short 
tons, returning 29s. 7 d. per short ton. Allowing for 
loss in tailing, the value of the ore in the oxidised 
ground worked by opencut is very much the same n~ 
that of the sulphide ore. 

In Appendix 1 (B) herewith, the assay returns 
obtained in my check sampling are scheduled in tw<> 
columns, the first giving the assay value in ozs. dwt8. 
grs. per standard ton, as returned in the Government 
Mineralogist and Analyst's report, and the seconcl 
the equivalent value in £ s. d. per short ton of 2,000 
lbs. for easy comparison with the mine figures, which 
are all on the basis of shillings per short ton. 

Appendix I. (C) gives details of the comparisou 
of my sampling with the eorresponding figures on 
the mine assay plans. The discrepancies are seen t·.J 
he often very considerable, but as the groups of 
assays berome mort> and more summarised it is see:1 
that the a.verages agTee more and more closely until 
the final result is agrrement within a shilling prt• 
ton. 

In Appendix IT. (A) the report of the Acting Gov­
ernment Petrologist, Dr. La1·combe. is quoted on the 
hlack dyke rock which penetrates the 'Vest lode, and 
is struck in the 200 feet level from the "Centr,al'' 



shaft at 290 feet North from the crosscut, and in 
(B) his report on some fragments of the sulphide 
ore from the workings from the "New" shaft. Sec­
tion (C) contains a list of references to earlier de­
partmental publications on the Wiluna field, which 
give considerable information as to its geological 
structure and earlier mining work on the Wiluna 
field generally. These will serve, if required, to give 
a general description of the Wiluna district, which 
is not attempted in the present report. 

To further illustrate this report, the following 
plans, kindly given to me by the company, are also 
submitted :-

Western lode--Assay plan of 200 feet level. 
Eastern lode--Assay plan of 290 feet level. 

*Eastern lode-Assay plan of 140 feet levf;ll. 
Plan showing old workings of Eastern and West. 

ern lodes, with positions of diamond drill 
bores. 

Sections ( 2) of diamond drill bores. 

FUTURE WORKING POLICY. 

The company's general manager, Mr. H. E. Vail, 
has under consideration a scheme of working both 
East and West lodes from one main shaft, from 
which crosscuts would be driven to the lodes at 200 
to aoo feet intervals, at which main haulage levels 
would be made and equipped with, probably, elec­
tric haulage equipment. They would be connected 
by frequent winzes, and intermediate levels would 
permit of ordinary hand trucking to main ore-passes 
with only short runs for the truckers. This would 
greatly facilitate the handling of the ore underground 
and the rejection of unpayable blocks of ground. 

The lodes are very wide in parts, and the filling 
of worked-out stopes will be an e:;sential part of 
the mining operations. I would strongly recommend 
that provision be made from the first for using the 
wet-filling method, using oxidised schist and surface 
soil as the filling material, working from the open 
cuts, and employing excavating machinery to obtain 
it. This would ensure the solid and immovable filling 
required to keep the wall rock from crushing in as 
the ore is removed. The stopes will be of great 
lengt.h, and if not filled solidly very numerous pillars 
will have to be left to support the walls, leading to 
loss of the ore in them. The wet-fllling system is a 
cheap one if begun early in the history of a mine 
and carried on systematically, as in the Mt. Lyell 
mines, in Tasmania, where it has been very succes.~­
ful. A description of this method has come to hand 
since the above paragraph was written, explaining­
the practice at Mt. Lyell as described by the under­
ground manager of the North Mt. Lyell mine, Mr. K 
Barkley, at the meeting in May last of the Austra­
lasian Institute of Mining and Metallurgy, and now 
pub~ished in the "Chemical Engineering and Mining­
Revxew" of 5th July, 1927, page 357. 

In the large stopes of this mine it will probably 
pay well to use some of the modern methods now 
practised in Broken Hill, South Africa, and else­
where, of using electrically-driven shm·elling, scrap­
ing, and loading machines, which in suitablv lar"e 
stopes are rapidly gaining ground in substit~tion ~J' 
a large proportion of the manual labour otherwise 
required, with exc~Ilent economical results. 
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The power equipment of the mine should be oil 
a very liberal scale, to enable machinery to take the 
place of manual work wherever practicable. Work­
ing on the proposed scale of 1,000 tons a day, which 
should be easily practicable in these large and long 
ore-bodies, there is great economy in using mach­
inery which would not be justified for a small out­
put of ore. 

ORJ<J SUPPLIES FROM THE COMPANY'S 
OTHER LEASES. 

'fhe Wiluna mines leases are not confined to those 
containing the above-mentioned mining excavations, 
and extend for over a mile north of them, turning 
more and more to the east as they are followed north­
ward through the "Happy Jack" and "Bulletin" 
holdings, on both of which there are strong lodes 
from which a considerable amount of ore has already 
been raised, and no doubt a quite large output could 
be obtained when mines upon them have been opened 
and equipped with winding and pumping plant. To 
end of 1926 the "Happy Jack" is recorded as pro­
ducing 74i3 standard tons of ore, giving 236.41 ounces 
of fine gold, and the "Bulletin" 11,392 standard tons, 
yielding 3,572.6i3 ounces of fine gold. It should be 
simple to arrange for treatment of the ore at the 
company's main mill. It is very probable that the 
lodes running through the company's holdings will 
be found to contain workable ore at various points 
along their length, which might add considerably to 
the available ore supplies. 

PERSISTENCE OF ORE IN DEPTH-DIAMOND 
DRILL BORING. 

The 290 feet level from new shaft is as yet the 
deepest in the company's mine, and it is seen from 
the foregoing part of this report that there has been 
Yery little, if any, difference in the value of the lode­
stuff there as compared with that formerly worked 
above 100 feet level. There are good geological rea­
sons for concluding that the ore now being worked 
was originally formed at a great depth from surface, 
and therefore that it may be reasonably expected to 
maintain a considerable degree of constancy of value 
in depth. The diamond-drill boring which has been 
done is not so conclusive as we should like it to be 
on this aspect of the subject, but shows tliat the 
lodeH give frequent good assay values as far down 
as they have yet been tested, about 750 feet verti­
cally. Details of the boring are given in Appendix 
No. Ill. On the whole the bores may be said to con­
firm the evidence of the levels, and show that like 
values exist to the lowest depths attained by them, 
so that the conclusions as to size and value of the 
ore-bodies in the proved levels may be expected to 
hold g·ood to seYen or eight hundred feet at any rate, 
g·iving a reasonable probability of life for the mine 
at an output of aoo,ooo tons annually above the 800 
feet level for something like ten years. There is no 
reason apparent why the lodes should not persist 
to like depths as at Kalgoorlie without much dimin­
ution of average Yalues. 

METALLURGICAL TRj<jATMENT. 

N ot~s ~n this aspect of the subject are> p~t up 
herewith m Appendix No. IV., and it is to. be under­
stood that a decision is still pending between two 

· • The Mll&y Pl&llll prlated herewith have been posted np to end ollleptember, 1927, and are therefore ahead of the letterpress.-A.M. 



methods of treatment, the choice between which must 
be determined by trials as to which will give the 
better economical result, when all factors are taken 
into consideration. The concentration by the flota­
tion method has not yet given quite satisfactory re­
sults on a working scale of 30 tons of ore per day, 
hut laboratory experiments make it fairly certain 
that the extraction of gold can still be very mater­
ially improved. Failing this, however, the standard 
dry-crushing· and all-roasting treatment, usual in Kal­
goorlie practice, is capable of securing a very satis­
factory rate of extraction at a reasonably low cost. 
There is not much room for reduction of the treat­
ment costs of the standard practice in the best new 
mills at Kalgoorlie by any other method of treat­
ment which has been suggested, but there is still very 
much hope that the flotation method will enable some 
reduction of total working costs to be made, together 
with a very considerable reduction in capital costs 
of the treatment plant required, with concomitant 
advantages in doing away with the necessity for dry­
crushing all the ore, with consequent formation of . 
much dangerous dust which is difficult to remove 
thoroughly. The roasting of concentrates high in 
sulphur and arsenic also affords much better oppor­
tunity for eventual utilisation. of by-products than 
";hen the whole of the ore has to be roasted. 

COSTS AND PROFITS. 

It has been shown in the foregoing portion of thi-> 
report that the average value of the ore bodies of 
the Wiluna Gold Mines Limited, may be taken at 
about 40s. Od. per short ton, from which it should 
be possible to obtain an extraction of about 36s. Od. 
per ton. Allowing 4s. Od. per ton for new develop· 
ment work to maintain the ore reserves well ahead 
of supplies for the mill, we should have 32s. Od. per 
short ton to pay working costs, inclusive of redemp­
tion of capital and profits, and comparison with cos~s 
of other mines working in this State shows that it 
will be very far from easy to conduct all necessary 
operations within that sum with any margin of profit 
while conditions of transport to the mine remain as 
they are. Railway connection, however, would put 
a very different complexion on the problem, makin;?" 
working conditions very similar to those prevailing 
at Kalgoorlie, Leonora, and Meekatharra. If the 
"\Viluna mines were at any of these centres, the ad­
vantages they possess in the comparatively shallow 
depth at which they would be worked for quite ten 
years to come, and the great length and width of the 
ore bodies would permit them to be operated far 
more cheaply than any of the large mines now work­
ing at these centres, all of which are raising most of 
their ore from depths well over 1,000 feet. The 
modernised plants of the Lake View and Star and 
Sons of Gwalia mines have shown that it is possible 
to work these mines successfully on a grade of ore 
lower than that of the "\Viluna gold mines, even 
though it is obtained largely from below 2,000 feet 
in depth. I have been given to under~tand that in 
the case of the Wiluna mines finance has been ar­
ran~ed so that it will he possible to put np a minin·; 
and treatmrnt equipment of the most efficient atH! 
up-to-date character, and if this he so, there shont,i 
be no diff'culty in g·etting lower figures of costs per 
t.on for many years to come than prevail in any of 
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our large and deep mines ut present. '!'here is \"Cl'y 

great uJvantuge, reully, in the circumstances that 
the whole mining and treatment flquipment have to 
be provided de novo, as there will be no excuse for 
putting in any but the most economically efficient 
machinery. 

INI<'LUENCE m' TRANSPORT CHARGES 
ON MINING COSTS. 

In my 1909 report on the Wiluna Mines, page 22, 
it was shown that in 1907 and nine months of 1903 
transport charges on the mine supplies were respee· 
tively 8.40 and 12.06 per cent. of the total working 
costs of the Gwalia Consolidated company (now the 
Wiluna Gold Mines Limited). For 21 months they 
amounted to £6,400 altogether, on an ore tonnage 
treated of 76,700 tons, equal to 1s. 8d. per ton ( stan­
dard). The cartage from N annine to Wiluna 
amounted to £4,217, being nearly double the rail 
freight to Nannine, which was £2,183, giving an in­
dication of the differP.nce between freights by road 
and rail. Most of the material would come from 
Perth and Geraldton, 576 and 310 miles by railway 
respectiYely, while the cartage distance was 117 
miles. 'fhese figures are nearly 20 years old, but 
the proportionate relation between road and rail costs 
is not greatly different now. 

The Wiluna Mines Company's office has informed 
me that a total of 470 tons of material arrived on the 
mine from March 1926, to April 1927, without 
taking into account about 30 tons of explosives, 
motor spirit, fodder, etc., purchased locally, and cost 
for motor lorry transport from the railhead £2,888 
4s., or £6 2s. 6d. per ton. Most of this came from 
Meekatharra, a distance taken for freight purposes 
at 100 miles. 'l'he same goods if they had been car­
ried by rail at usual rates would have cost £1,059 1s., 
being a saving on this section of the transport of 
£l,R29 3s., or £3 17s. 10d. per ton. 

To show the amount of railway freight accruing 
from the requirements of a large mine, we may quote 
from page 2 of the evidence in Mr. C. Kingsley 
Thomas's · report of the Royal Commission on .the 
Mining Industry 1925, on which are shown t.he 
freights paid during one year to end of February 
1925, by the Sons of Gwalia Company at Leonora, 
a mine whose requirements of operating supplies and 
general conditions of locality and working are very 
closely similar to those to be expected in the Wjluna 
mines. The total was £6,919 12s. lOd., while the ore­
tonnage treated was roundly 90,000 tons (standard) 
in the same period, equal to a cost of 1s. 6d. per 
ton treated. This was for a period during which 
there was no abnormal construction work on the 
mine, and the eost may therefore be taken as reprc­
sentatiYe of ordinary current requirements. At the 
same rate 300,000 tons of ore treated per annum 
would require railway freight of £22,500 per annum 
to Leonora. or proportionally to mileage (which i-> 
near enough to correctness for rough estimate pur­
poses) we g-et---

Fremantlc b Leonora, 5.18 miles--£22,500; 

Fremantb to 1\fcekatharra, G12 mile~-£25,12'l; 

Geraldton to Meekatharra, 334 miles-£13,'tl3, 

to which would be arlded. to ~·et to~al railway freight 
through to "\Viluna, 110 miles from l\Ieekatharra to 



\Viluna, or 1RO miles from Leonora to Wiluna, re­
::;pectiYely, i4)lli and £7,:)!)1, giving total railway 
fl'eights--

Fremantle to Wiluna, Yia Leonora-728 miles. 
£ 

22,500 
+ 7,391 

£29,891 

Fren:antle to \Viluna, via Mcckatharra--72:..? 
miles. 

£ 
25,12H 

+ 4,516 
£29,6H 

GPl"ttldton to Wihma, na Meekatharra-4-1-± 
miles. 

£ 
13,713 

+ 4.516 
£1S.22!l 

Jf the rai:wny be made from the \Vestrrn system 
to \Viluna it is therefore sePn tha: there woulrl be a 
very apprecin hlc advantage to the Wilunn Gold 
Mines Limited, in getting their imported supplies 
from the port of Gprnlrlton rather than from Fre­
mantlE', but, naturall~· some portion of the supplies 
would he best prorurC'd from Perth and KalgoorliC'. 
'l'hose from the latter centre would have already paid 
railway freight from Fremantb to Kalgoorl;e, so all 
imported vViluna su pp~ ies trought into the country 
by way of Fremantle may be ta:~en as chargeable 
with full freight from Fremantle to Wiluna, which 
is seen to be practicall.v irlentical by e:ther route. 
The amount of freight antl p:Fsenger revenue re­
turnable to the Railway Dcpar'cmrnt for the traffi!~ 
clue to the rertuirements of a town t•f say, 4,000 in­
habitants would, of course, be additional to that for 
mining supplies to the company's mines, and so also 
would be the revenue for mining snpplies to other' 
mines in the district, many of which wi11 d•JUbtles" 
be opened up if the principal mines become wto>ll 
established. 

These considerable accretions to the railwny rev­
enue would of course be mainly credited to already 
existing lines, and not entirely to the new connec­
tion with Wiluna, but in one sense thPy would he due 
entirely to the new line, as unless t b is be made the 
mines are unlikely to be worked at all, and the addi­
tional revenue in the older p01 tions o£ the railway 
would not enntnate. 
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A vrry important fac:or in mining ctds at \Vilunu 
is that of costs of fuel and mining timber. The 
t;mher suitable for firewood has been mostly we11 
ent out in preYious years to a distance of ahout 1'2 
miles from \Vilunu and firewood is now ro-;tin;:· 
21s. Grl. per ton stacked at the mine, and must be 
expected to become rapidly scarcer and more expen­
sive as the mines get into full working order. There 
is a considerable amount of mulga firewood still ob. 
tainable from the local forest, but when the mine 
reaches its full output of ore dependence will soon 
have to be upon supplies brought in by the railway 
from distances beyond the possibility of reasonable 
cartage rates. The railway may therefore expect a 
considerable amount of traffic from carrying the 
necessary supplies of fuel for the Wiluna centre. 

''J '_j _, 

The Sons of Gwalia and Kalgoorlie figures in Mr. 
Kingsley Thomas's report may serve as some indica­
Con of the magnitude of the probable fuel require­
ments. On 18th May, 1925 (p. XXIV. of Report), 
Mr. W. N. Hedges estimated somewhat roundly the 
grand total of firewood supplied to the Kalgoorlie 
town and mines as 15,189,712 tons. To the end of 
192-± the Kalgoorlie and Boulder centres have a re­
eorded tonnage of ore amounting to 29,979,745 tons, 
or quite closely two tons of ore to every ton of wood 
Ucicd, or half a ton of wood per ton of ore. This, 
of course, includes domestic supplies of firewood, 
those used for the tramways and lighting systems 
and all other uses; but as the whole Kalgoorlie com­
munity in the end depends on the ore raised, it is 
probably as good a way as any of arriving at an 
(·stimnte of wood to be used at Wiluna to charge the 
wh()le of the Kalgoorlie wood at per ton of ore 
treated, and reckon thereon the amount which 
Wilml~l would need for all similar purposes. Quite 
a >:imi!nr result is obtained for the year 19~4 when 
l\Ir. Hedges' evidence on page 159 of the Royal Com­
mis::;ion's Report gave 282,241 tons of firewood as 
the supply for the full requirements of the mines. 
The Kalgoorlie and Boulder tonnage of ore treated 
in the same year was 568,735 tons, or again very 
closely a general average of half a ton of firewood 
used r er ton of ore treated. On this basis the e.lt­
peded output of 300,000 tons of ore annually would 
mean a supply to vViluna of about 150,000 tons of 
mJod per annum. It should not be assumed, how­
ever, that the fuel for generating power in the mines 
will average half a ton for every ton of ore treated, 
t.he f'gure which we are trying to arrive at being a 
general one to cover all the firewood necessary to be 
supplied to the mining centre to meet all its demand~ 
f:n· fuel so as to haw some indication of the amount 
of firewood likely to be carried on a railway. The 
figures supplied by the Great Boulder Proprietary 
Company for 1924 on page 29 of the Royal Commis­
sion's Report show more exactly how the firewood is 
used. 52,59G tons 12 cwt. of firewood at 15s. 8.5ld. 
per ton ertnal to a value of £41,312 Ss. 9d. were used 
in the treatment of 111,514 tons of ore, quite near 
to the ayerage figure of half a ton of wood per ton 
of ore, but of this the firewood used for power 
generation was 36,138 tons, of value £28,385 lls. 3d., 
o;· 5s. 1.09d. per ton of ore treated, and 16,457% 
t(}!ls, of value £12,926 17s. 6d., for the roasting fur­
naces, equal to 2s. 3.82d. per ton of ore. It is to be 
exper:ted, however, that the new modern plant to b~ 
put in by the Wiluna Mines Ltd., will have a much 
less consumption of fuel for power per ton of or2 
treated than in the older plants at Kalgoorlie, the 
high power cost at which has been unfavourablv 
commented upon both by Mr. Kingsley Thomas and 
the Technical Committee of the Development and 
l\ligrntion Commission. The fuel used in the new 
p'ant at the Sons of Gwalia mine should be a better 
guide. Fignre~ supplied to the Power Committee in 
.Tune, 1926, for the performance of their new Premie.· 
Alternator showed its working costs, without redemp­
tion of capital cost, to be 0.706 pence per unit 
(Kilowatt-hour), and the consumption of fuel for 
this generator to have been 1,324.43 tons for four 
months, February to May, 1926, at a cost at the pro­
ducers of 16s. 10d. per ton. As this machine, how­
ever, generated only portion of the power used bY 
the mine, its fuel consumption is quoted only to sho~ 
the low cost figure now obtainable. More complete 
figures for 13 months to February, 1925, are given 



in the Royal Commission Report, from which we 
find that the average consumption of firewood dur­
ing 13 months to February, 1925, was 1,)49 to:L! 
per month, costing £1,Z.07 4s. 2d., or 15s. 7d. per ton, 
equal to a total of 20,137 tons in the 13 months, 
costing £15,694. The tonnage of ore treaterl in the 
·same period was roundly 90,000 tons, or say 41/z tons 
of ore per ton of firewood required. On this footing 
an output of 300,000 tons of ore per annum would 
require about 67,000 tons of firewood. The railway 
rate for firewood carried 13 miles is 2s. 7d., 25 miles 
3s. 7d., 50 miles 6s. 2d., and 100 miles Ss. 3d. a ton. 
Taking it at an average of 5s. per ton, the annual 
freig·ht would be £16,750. 

The Royal Commission Report also gives an 
average expenditure per month by the Sons oi' 
Gwalia mine for round mining timber of £160 19s. 
8d., indicating a use of about 46 tons a month or 552 
tons per annum. Wiluna is badly supplied with large 
round timber for mine purposes, and most of it 
would probably have to be carried over 200 miles 
by rail. The freight for 200 miles is 16s. 2d. per 
ton, equal to £446 for the mining timber tonnage, 
bringing annual freight on all bush timber for thu 
mines to about £17,200. 

It will be seen, therefore, that when there is an 
output of 300,000 tons of ore per annum from the 
mines at Wiluna, it will be reasonable to expect 
increase in railway receipts by some sueh annual 
amounts as follow:-

Mining Stores a.nd Mainten­
ance of Plants 

Firewood and Mining Tim her 

* If all from Fremantle. 

£ 

29,750* 
17,200 

£46,950 

£ 

18,330t 
17,200 

£35,530 

t If all from Geraldton. 

It is too early yet to estimate except very roughly 
the freight which would be earned on the large 
amount of machinery and plant which will be re­
quired for the full equipment of the mines. The 
new milling plant of the Sons of Gwalia mine wst 
(Royal Commission Report of evidence, page 15) 
£74,000 for an outp;.~t of now about 12,000 tons 'I 

month, and a like one to treat two and a half times as 
much ore at Wiluna might well run to £150,000 at 
least. The railway freights would probably amount 
to not less than £30,000 of this, at a very conserva­
tive estimate. 

According to Appendix No. 1 to the Annual Re­
port to end of 1926 of the Commissioner of Rail­
ways, the averag·e bnnage of goods and livestock 
carried by the railways per head of the State's 
population, taken at the mean figure of 371,604 
persons, was 8.71 t:Jns. It may serve to give some 
approximation to the probable traffic which woul-1 
he due tr> the establishment of a population of 
4,000 persons at Wiluna if we assume that they 
would require the average tonnage of materials of 
all sorts or about 34,800 tons annually. As the 
grand totals on which the Railways' figures are 
based include all the special freights to the mines 
on the goldfields for all mining purposes, the general 
average of 8.71 tons must include the foregoing 
items on which we have been estimating as due to 
the Wiluna mines' requirements alone, and any 
estimate on this basis is therefore inclusive of the 
figures already given. The Railway Rate Book 
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~hows the following rates of freights to Wiluna for 
different classes of goods:-

I 

I Fremantle Fremantle Geraldton 
to Wiluna. to Wiluna. - to Wiluna I via Mel)ka.- via Meeka.-via Leonora.. tha.rnr.. tha.rra. 

Distance ... 728 miles I 722 miles 444 miles 

s. d. s. d. . s. d. 
Misoellaneous ... 39 0 38 9 27 2 
Class A ... ... 59 6 59 2 41 9 
Class B ... ... 81 10 81 4 57 10 
Class 0 ... 120 11 120 2 84 11 
First Cls.ss ... 192 1 190 11 138 7 
Second Class ... 251 9 250 4 181 10 
Third Class ... 311 0 309 2 224 4 

Of these the first class rates are the most generally 
applicable, and we can probably take it as fairly 
correct for estimate purposes that the costs of 
freight from Ji'remantle to Wiluna by either route 
average not less than £8 per ton and from Geraldton 
£6 per ton. Supposing equal quantities to go from 
Fremantle and Geraldton, the average rate of 
freight would be £7 per ton, and the above 34,800 
tons of goods per annum would bring in a railway 
revenue of £243,600 per annum. Another figure 
given in the Railways' report, Appendix M, is that 
the railway revenue per head of population amounts 
to £8.98 on the average, which would give an annual 
revenue from 4,000 persons of £35,920, but it cannot 
be assumed that the population of Wiluna at th~ 
extreme outer end of the railway system will pay 
anything like the general average share per head 
of the railway costs. Both their freights and 
passenger fares must be far more per head than 
those paid by the great majority of people nearer 
to the capital. The figure of £:15,920 arrived at on 
an average basis per head of population need not 
in the least conflict with the previous estimate of 
a railway revenue from Wiluua of £243,600 on a 
basis of tonnage requirements. Fortunately for the 
country it is only a very small percentage of the 
total population who have to pay an average rate 
of about £7 per ton for all their supplies carried 
by rail. 

The whole matter of probable costs of construc­
tion of a railway to Wiluna, working costs, and 
probable .revenue should be investigated closely by 
Railway Department officers specially conversant 
with all the factors involved, assuming say 300,000 
tons per annum as the ore to be treated at Wiluna 
and a population of 4,000 people, and it would be 
for them to say what profit could be made over the 
bare working costs, including maintenance and 
proper share of capital charges, which could be 
credited to the new line against interest and sink­
ing fund on its cost of construction. On general 
aspects there appears to be quite a good case for 
expecting the railway to be remunerative to the 
State. Judging by the life of the Kalgoorlie min~s 
it seems reasonable to expect an active working 
existence for those at Wiluna of not less than 
twenty-five years. In that time the general develop­
ment of the country will no doubt have gone very 
far ahead of its present condition and will provide 
other sources of support for the railway. The ex­
pansion in recent years of the pastoral industry in 
the Murchison and East Murchison Goldfields has 



been extraordinarily vigorous, and as the railways 
are prolonged north wan~;:; stili more increase in paa­
toral settlemeut may conlidently be expect~d. 
Whether the railway route to Wiluna goes from the 
Geraldton to lVIeekatharra system or from Leonora, 
Wiluna in either ease is wml situated to become n 
rail-head from which to open up country to the 
northward on the Main Trunk Line which mu.;;t. 
eventually be carried centrally throug:1 to the 
N" orthern parts of the State. 

RAILWAY ROUTE. 

If a railway be made to Wiluna, it may be either 
from the Eastern Goldfields railway system at 
Leonora, or from the Northern one, via SandstonP-, 
Nannine, or Meekatharra. The Leouora route gives 
direct connection with Kalgoorlic, and the others 
with the nearest seaport at Geralc~ton. Both routes 
are about the same distance to Fremantle. The 
tli3tances sealed from a large-scale map from the 
rail-heads mentioned to ·wiluna are:-

Leonora to Wilnna-180 miles. 
Meekatharra to \Yi~una-110 miles. 
N annine to Wiluna-117 mile:;. 
Sandstone to Wiluna---lli'i mih•s. 

As no surveys have yet been ma<le the.-e distanee' 
u1·e approximate OI)ly, and liable to slight alteration 
when actually surveyed. 

Some of the existing distaJ:ces, which may be use-
ful in. considering this c1uestion, are the following:-

Fremantle to Kalgoorlie-3S7 mJes. 
Kalgoorlie to Leonora-161 mileo. 
Fremantle to Leonora-i'i48 mile::;. 
Kalgoorlie to Esperance-2j8 mile". 
Leonora to Esperance-4l!J milt·~. 
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Fremantle to Meekathat·ra, Yia Wongan Hills --
612 miles. 

Fremantle to Meekatharra, via Midland llailw;t,l· 
-636 miles. 

}'remantle to Nannine, via Won;;-an Hi.b-583 
miles. 

Fremantle to Nannine, via Midlanll Hailwn,v--
612 miles. 

Fremantle to Sandstone, via \V onga n I! ills--
587 miles. 

Fremantle to Sandstone, via Midland Hailway--
611 miles. 

Fremantle to Mullewa, via \Y ong-:m 1111 ;-31:: 
miles. 

Fremantle to Geraldton, via Midland Hailway-
318 miles. 

Fremantle to Narngulu, via Midland Bailwny---
310 miles. 

Geraldton to Narngulu-8 miles. 
Geraldton to Mullewa--65 miles. 
Geraldton to Meekatharra-334 milrs. 
Geraldton to Nannine-310 miles. 
Geraldton to Sandstone-309 miles. 

From these we see that tho route.;; from EsperancP, 
Fremantle, and Geraldton compare in length ns fol .. 
lows:-

Esperance to Wiluna-599 miles. 
Fremantle to Wiluna, via Kalgoorlie and Leon­

ora-728 miles. 

Fremantle to Wiluna, via Midland Railway and 
Meekatharra-746 miles. 

Fremantle to Wiluna, via W ongan Hills and 
Meekatharra-722 miles. 

Fremantle to Wiluna, via Midland Railway and 
N arinine-729 miles. 

Fremantle to Wiluna, via W ongan Hills and 
Nannine-705 miles. 

Fremantle to Wiluna, via Midland Railway and 
Sands0ne-726 miles. 

Fremantle to Wiluna, via Wongan Hills and 
Sandstone-702 miles. 

Geraldton to Wiluna, via Meekatharrar--444 
miles. 

Geraldton to Wiluna, via Nannine-427 miles. 
Geraldton to Wiluna, via Sandstone-424 miles. 

Little consideration need be given to connection 
of \Viluna with the sea-board at Esperance (and 
similarly Albany). The distance from Fremantle to 
Wiluna via Leonora is 728 miles, as against the alter­
nati,e routes via Wongan Hills and Meekatharra, 746 
mJes, Nannine 722 miles, and Sandstone 702 miles. 
The last named rail-head, Sandstone, is not only tha 
nearest to both Fremantle ( 587 miles) and Geraldton 
( 309 miles), but also the shortest through line to 
Wiluna, from Fremantle (702 miles), and Geraldton 
( 424 miles), but would involve five miles more con­
struction of new line (115 miles in all) than if the 
line were made from Meekatharra (110 miles in all). 
J<'o,· connection of Wiluna with the Northern Railway 
:-)y,;tem, the choice seems to lie between the routes 
via Meekatharra and Sandstone, as the Nannine route 
has no advantages over that by Sandstone. As re­
gards opening up of auriferous country the Sand­
stone route would traverse more or less auriferous 
country nenr Paynesville, at Black Range, Birrigrin, 
and Monlagu1 and reach the Wiluna Mines Limited, 
leases about two miles before coming to the Wiluna 
iownshi p, and would serve auriferous country at 
Kingston, Mt. Keith, and New England to some ex­
tent. It is also of considerable service to the You­
r..nmi district, which is one quite likely to be resusci­
tated. The N annine route serves some auriferous 
country at Gabanintha and Gum Creek, and would 
help the mines at Diorite about equally well as the 
line by Meekatharra. This last line, though the most 
direct immediate connection with Wiluna, would pass, 
so far as is yet known, through country which is not 
auriferous, except for a few miles at each end. Al> 
a mining development line it is much inferior to 
l'ither the Nannine or the Sandstone one, the last 
being much the best of these three in this respect. 
All three lines seem to me to be much the same as re­
·''nrds making aYnilable supplies of mulga firewood 
for the mines at Wiluna, there being patches of good 
sf·nb along all of them, and probably also there 
\Yonld be little <lifference between them in regard of 
opening up pastoral country. On the merits of the 
three lines for service to the Wiluna mines, and min­
ing and pastoral development, the bulk of advan­
tages appears to me to lie decidedly with the Sanil­
stone route, which is also the shortest to the coast. 
That Meekatharra is at present the most important 
mining and business centre on the Northern Railways 
does not appear to me to be a factor of any per­
manent importance in deciding at which point the 
connection with Wiluna should be made, except in 



one regard, which may be of some importance to th:~ 

Railway Department, namely, that it would suit them 
better to have empty trucks from Wiluna return'!d 
to the trunk line at Meekatharra rather than at Mt. 
Magnet, if the expected large output of mangan·~se 
from the Horseshoe deposit should require the return­
ing "empties" for carrying the loads of that mineral 
to the coast. 

The route ·via Leonora has great advantages from 
the mining development point of view to put agains: 
its much greater length and cost of construction. It 
can be taken almost all the way through more or 
less mining country in which there are large possi­
bilities of development. It would assist greatly in 
the development of the known mining centres of 
Diorite King, Mt. Clifford:, Wilson's Patc·b, Lake 
Darlot, Lawlers, Mt. Sir Samuel, Kathleen Valley, 
Mt. Keith, and New England before it reaches 
Wiluna. The Lawlers and Mt. Sir Samuel districts 
have been very large producers of gold and woulrl 
be very greatly assisted in again becoming busy 
centres if they had railway communication and CO!l­

sequent reduced working costs. From the point of 
view of the development of mining along its route, 
a railway by Leonora to Wiluna is unquestionably 
far superior to one by any of the suggested lines 
running westward. This line would connect the 
Wiluna district with Leonora and Kalgoorlie in 180 
and 3-11 miles respectively, which might have sorr~<' 
advantages in getting supplies of labour, machinery, 
and mining stores. The Chairman of the Wiluna 
Mines, Ltd., has a,;ked for the railway to be con­
structed from both t' unk line rail-heads to \Viluna. 
whirh would involYe, say, 290 miles of new railwav 
ronstrudion instead of 110 from Meetkatharra or 
115 from Sandstone. Both lines are very desirable 
sooner or later, and if the mines at Wilnna. turn out 
as expected it is quite probable that the older centres 
hetwee:J Wiluna and I eonora will be resuscitatea 
and mny warrant a railway through them. Practical 
considerat:ons of cost and efficiency of service to 
·wilnna seem to me to demand that the con ... ectim; 
via Sandstone or M eekatharr'l be made first, leavin~ 
completion of the eonnection with Leonora to await 
success of the 'Viluna enterprise. It is very im­
pm·tant for this that Wiluna should have the mosc 
direct and sho~test possible connection with the 
coastal railways and ports, and particularly with 
Geraldton, which won1d enable Wiluna to obtain al! 
imported stores, machinery, and supplies, with 424 
mile~ of railage via Sandstone or 444 miles via 
1\J eekatharra, putting it into nearly as favourable a 
position for freights as Kalgoorlie, with 387 miles 
from Fremantle. The Geraldton connection would 
be much more to the interests of Wiluna than the 
LE'onora one in respect-

11) of all sea-borne freightage, including possi­
bilities of use of crude oil-fuel and local or 
imrortPd coal for power; 

(2) of supplies of large round timber for mining 
purposes; and 

(il) of carriage of concentrates to the coast for 
treatment in the event of its being found 
that the sulphur and arsenic constituents 
can be economically recovered or utilised. 

The question of crude-oil fuel for power has 
already had considerable attention from the manage­
ment, and the minimum of transport charges would 
be a considerable factor in deciding whether oil could 

so 

be used advantageously. The mining timber supplie9 
for the Murchison mines up to Meekatharra have for 
years past been obtained from the coastal forests, 
especially ro~:nJ A rri1:o and Three Spr:ngs; Tha 
large 'Viluna lodes will require much large and heavy 
mining timber, very difficult to obtain except from 
the Kalgoorlie supplies if the only railway connection 
were to Leonora. The coal at Irwin River and the 
recently discovered large seam at Eradu may quite 
likely make a very considerable change before long 
in the fuel position of all the Murchison and East 
Murchison mines. 

The possibility of there being advantage in taking 
concentrates to the coast for treatment and there 
using the sulphur for production of sulphuric acid 
and superphosphate is not at all a remote one, if the 
concentrates could be sent to the coast at back­
loading rates. 'fhe arsenic also would be utilised. 

If the needs of Wiluna for all possible reductions 
of mining a>1d treatment costs be kept in the fore­
front of consideration, and there can be no doubt 
that at the present stage it is all-important to estab­
lish profitable mining at Wiluna as the first step to 
a mining revival all along the line from Leonora to 
Wilnna, it appears tc me that there is no other 
conclusion possible than that the first necessity is to 
connect Wiluna by rail with Geraldton, leaving the 
Leonora ·connection for later consideration. 

COST 01<' RAILWAY. 

Until surveys are made, the route is decidet1, and 
the class of line t" be laid down is determined, no 
more than very approximate estimates car.. be made 
of the cost of the railway connection. The aver:~.ge 
capital cost of all the State lines now open is given 
in the Report of the Railway Department to 30tll 
June, 1926, page 5, as £5,440 per mile. If old rail­
way stock be available the lightest class of line 
which would serve the purpose might perhaps be put 
in for £3,000 a mile, but I do not think that it would 
be practicable to reduce this estimate materially:-

110 miles new line from Meekatharra 
at £3,000 a mile £330,000 

115 miles new line from Sandstone 
at £3,000 a mile £345,000 

180 miles new line from Leonora 
at £3,000 a mile £54u,OOO 

The line by way of Sandstone in my opinion is 
the one with the most advantages. 

SUMMARY. 

(1) The Wiluna Mines Limited's proposition has 
now been well proved. The lodes are long and wid"'. 
They have provided 340,711 tons of ore from above 
the 100 feet level, returning £565,604 worth of gold 
and it is now proved that good ore extends beyond 
the limits of the older workings, so that there is 
strong probability that the output from the first 100 
feet will be not less than 400,000 tons. The work at 
140 feet, 200 feet, and 290 feet levels has shown 
that the lodes maintain size and value similar to 
those above the lOO feet level, leading to a very 
reasonable expectation of a like amount and yalue 
of ore being obtainable from each 100 feet in depth 
down to 300 feet, while the diamond drill boring 
which has been done gives good grounds for believ­
ing that the size and value will continuu much the 



same for anoth!)r 500 feet in depth. There is no 
visible geological reason why they should not con­
tinue to like depths as the Kalgoorlie lodes, and 
have a similar life of not less than, say, 25 years. 

(2) Other mines at Wiluna, not at present work­
ing, have produced to end of 1926, a further amount 
of 197,974 tons of ore, returning 122,065 fine ounces 
of gold of value £518,133 bringing the total produc­
tion of the fi!)ld to 538,685 tons of ore returning 
225,220 ounces of fine gold, of value £1,083,737, 
showing that the Company's mines are not by any 
means the only ones in the district and that if the 
field be revived there is great promise that a further 
large production of gold will come from leases other 
than those of the Wiluna Mines Limited. 

(3) A proportion of the mine sampling and 
assays on which the valuation of the ore-reserves 
has been made has been checked, with the result 
that the mine returns of assay values may be 
accepted as entirely reliable. The estimates of 
tonnage and total value more or less "in sight" may 
also be accepted as quite reasonable, although as 
explained in Appendix I. (A), I should personally 
prefer not to include any tonnage below the lowest 
levels on the lodes. The mine estimate of ore 
re8erves as at 18th May, 1927 is 686,460 short tons 
of average assay value 40s. 3d. per short ton. There 
appears to be every reason to expect a long lifE) for 
the mine, say 25 years at least, at the estimated 
output of 1,000 short tons per working day. 

( 4) There is no reason to fear any unusual 
metallurgical difficulty in getting· a quite satis­
factory extraction of gold from the Wilnna ore. It 
is expected that concentration by flotation followed 
by roasting and cyaniding of the coneentrates can 
be made to give an even better and cheaper econ-
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omical result than the standard sulphide treatment 
by roasting the whole of the ore before cyaniding, 
but the latter can be relied on for very satisfactory 
results if flotation should not come up to expecta­
tions. 

(5) The Company is understood to have very 
strong financial support able to provide development 
and equipment of the mines in the most efficient 
manner, provided that the Government will give 
connection with the State Railway System. 

(6) The Company's operations will require em­
ployment of about 800 men, and will give the town 
of Wiluna a population of about 4,000 persons. 

(7) The freights for the mines and passenger and 
goods traffic for 4,000 people should make a railway 
to Wiluna a profitable addition to the State Railway 
System. 

(8) The connection with the railway system most 
serviceable to the Wiluna district, not only immedi­
ately but permanently also, would be to Sandstone 
or Meekatharra, the former for preference in my 
opinion. This line would also be much cheaper to 
construct and work than that to Leonora. The 
Leonora connection will E)Ventually be very desir­
able but must depend greatly on a revival of mining 
along its route. If Wiluna succeeds, extension of 
the railway to the Southward towards Leonora 
would be rather better carried out from the Wilunl! 
end than the Leonora one. 

(9) In my opinion the prospects of thE) Wiluna 
Field urgently demand very early construction of 
a railway to it, the earlier the better, and there is 
a very good prospect that the line will make a 
substantial improvement in railway revenue and 
be profitable to the State. 
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APPENDIX 1.-(A). 

Sampling and Assay Results shown on the Mine Assay Plans to 18th May, 1927, and Estimates of 
Tonnage and Value of 0 re Reserves based thereon. 

Wenern Lode-200 feet Level. 

This is at present the bottom level from the "Cen­
tral" shaft. From the shaft a ·crosscut has been made 
east for 114 feet to the centre of the main drive on 
the lode, and is then carried 64 feet further East 
without meeting with any values. There appears to 
be a considerable blank in the lode opposite the Cen-­
tral shaft, no cause for which has yet been ascer­
tained. 

North Drive.-Driving north along the lode, values 
began to be found at about 100 feet north, and a 
crosscut put in to the East at 106 feet N. went 
through 21 feet of ore averaging 41s. per ton ac­
cording to the mine assay summaries. The crosscut 
was carried on to 130 feet in, turning in the end 
to the North-East, and cutting small values at 60 
feet ( 3s., 12s.), and 110 feet ( 28s.), which may be 
worth following later on as possible indications of 
other. lodes in the vicinity of the main one. 

In endeavouring to arrive at an estimate of the 
quantity of ore opened up by the 200 feet level, we 
do not know yet how far back towards the shaft the 
ore extends which is seen in the crosscut at 106 feet 
North, and it is not safe to reckon on its ex­
istence in the East wall of the drive for any consid­
erable distance beyond where it has been proved. 
I am taking it, for ore estimation purposes, as be­
ginning at 90 feet and having the same width and 
value there as in the crosscut 16 feet further on, which 
would be more or less equivalent to the ore-body 
being a good deal longer and wedging out to the 
South. The values appear not to have come in to the 
main North drive till 150 feet distance was reached, 
and from 150 to 172 feet they averaged 36s. over 
a width of 64 inches. At this point the values fell 
off, being only 16s. over a width of 60 inches in 
the drh:e from 172 to 227 feet. Crosscuts East and 
West, however, at 200 feet north show 8 feet of ore 
of 30s. assay in the East side of the drive, and 10 
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feet more, averaging 62s., at 20 to 30 feet in, and 
in the West crosscut there are 4 feet of 23s. ore in 
the West side of the drive and 4 feet of 45s. at 16 
to 20 feet in. The assay of the drive itself at this 
crosscut is given as 28s. over 54 inches. The lode at 
this crosscut therefore has a width of 167'2 feet of 
28s. average assay, with a parallel western vein 
of 4 feet of 45s. ore, and an eastern one of 10 feet 
at 62s., or in all, 30:Y2 feet in width of ore of average 
value 41s. 

At 227 to 234 feet the main drive North shows 
5 feet of 45s. ore, but from 234 to 266 feet it is very 
poor, averaging only 6s. for five feet in width. 
The drive is, however, probably between two veins of 
ore, a crosscut East at 250 feet North showing 32s. 
vafue for 8 feet at 39 to 47 feet in, and another East 
and West at 292 feet North giving values on both 
sides of the drive. From 266 to 290 feet the drive 
averages 38s. for 57 inches in width, and at the cross­
cut there are 8 feet of ore on the West side at 42s., 
'making a total width of 12.8 feet averaging 41s. 
In the same crosscut East at 44 to 66 feet in, the 
eastern lode or branch seen in the two preceding 
crosscuts at 200 and 250 feet North is found to be 
much stronger than before, being 22 feet wide of 
54s. ore. 

The crosscut at 292 feet north is along the southern 
wall of a large black dyke which here cuts through 
the lode almost at right angles, and which has been 
determined by the Government Petrologist, Dr. Lar­
combe, to be an altered dolerite, carbonated and 
chloritised. (Petrologist's report quoted in Appen­
dix IIA.) Values in the main drive terminate for the 
time being against this dyke at 290 feet, but come 
in again on the other side of it. 

Taking the portion of the North drive from the 
assumed start at 90 feet North to the dyke at 290 feet, 
the crosscuts (inclusive of the drive) show the follow­
ing widths and average values of ore in the main 
lode:-

-~-·· ~-

Product Assay Value Product Length X Width of Lode per Short 
Mean Width Sampled feet. Ton. Width X 

Assay. sampled. shillings. 

Mean. 
... .. . 21 41 861 
336 21 
... .. . 21 41 861 

1763 18·75 
... .. . 16·5 28 462 
538 10·75 
... .. . 5 6 30 
356 8·9 . .. .. . 12·8 41 525 

2993 76·3 2739 
-'-

200 =15ft. = 36s. per 76·3 
mean width ton mean 

assay 

e.-Average width of ore in crosscuts through the main lode is 15 feet for a distance of 200 feet in length and average 
value is 36s. per ton. 



~--------------

,L------- ··-· 
or 

;, -T-'' '' '' :' 
'' I :) 

I :.. 
~ I ' 
'I 

·-·-·-- ------ ~--- ---
' ' ·-- - '' -----·---

I 

• 
' 1 • 

-

Wll IINA MINES I IMITED 

-

c 
• • 
l l • " ~ ' 

WILUNA E.. MURCHISON C. F. 

.. 
I 
} 
" 

LONCITUDINAL SECTIONS 

WESTERN LODE. 
-Scale-

- 4-lJ Fur tb •tm/nch -

l 
I 

- -

t I 
~ 

. . 
t .. 

' -· : ~ 
' j • ! t I • " • ' 

-

. 
- ' ! 
l 

I 

- - . 

.• 
! 
~ 
I 
' • ' -· 

I .'Jh .entra •!• 
~-------r-r 

.. ··---· ··-··-~--

I , , 

I ~ 
·~ '" ·~ ~ 

c. 

'' -· ;: 
I I :1• 

!I ~ ' I ,, 
I : :I' I I :1.' -· t I : 10 l 

I 
·' ' .• 
' 'i I I _I i ' ' 11...: • ~ 
) ~ ! I I .~ 

' ' ' ' • ' ' . 
.. -·---

: l 

. 
- ··~- ---

-•. 
' 

I 

L ________ __.___ 

I I 

j . . j --·--·--J ___ .L __ 
__ _j_ ·~ I . ----------''-·------·------·--- ___________ : ______ ...! .. 

EASTERN LODE: 

T 
SDuth Shaft 

-~-------~-----~------- -r----------- _11 ----------------~ 

i"l 

,..:_··---··-f -t---·--- I !~ 
I - -- f~l ----+-------Ul-----t==~i==~==~~~~===i~~~~===~.~==~~~-~~-~~~~-~-~-~--~~~~---C-~.-~-.~-~~+~~~~~~-~:1l~-~~~~~~~~~===f======~====~~----~ J ! J • j I l i .:=: • ' I ~ ' ·f -- I 

~ ~· ~ ; I ~ ! l ~ I I ,1 

· ... .:_ __________ .l___ ___ _ 
~========~====jt===i====~t=~~====i=~~~==~t====t====~i===f====ii===~==~~====-=P-e~~-====~nc~-=--r- ! 1 , 

! I 

---------+------!--------+----

' ~ l ' . . ' : ! ~ 

i 

J 
___ __LL_ 

--+--------+-----++---+-----r-~------1+--l--------H+t-----+-------+--------+tt---------+-~----- t--------·-r--------l-H------~----- ·-·--··--------------.,/-------·--- , _________ _j_ - -~------··---+--~ I 

f='-·------+----------- --+--------\-----------·--------+-·-----'----+--------+--------

I i I 

i 

i 
Let. 

-------------
·---~------_L_ ____ .__L _____ ___,i'----------"-------"-' ------ ' ' J ' i -·- --... __ j_______ ------"'------......e.j 

·--------------·---------------------------------------------------------------_, ____ ----------
.. _j 



The poor cross-section at 250 feet North is in­
cluded, as most probably when the ground comes to 
be stoped out, it will not be possible to leave the poor 
ore as a pillar, as would otherwise be desirable, but 
the whole of the ground will have to be taken out, 
probably at a higher average value than shown bv 
this .particular crosscut. For the same reason th~ 
poor parts should be included in making out the 
average value of the level itself. The figures of thi;; 
are:-

North. ) Length. I Width. /1.se:aar r Product. 
-~-----~ ----~- --·-

Feet. Feet. Feet. s. d. 
150 to 172 ... 22 5! 36 0 4224 
172 to 227 ... 55 5 16 0 4400 
227 to 234 ... 7 5 45 0 1575 
234 to 266 ... :12 5 6 0 960 
266 to 290 ... 24 4! :18 0 4332 

140 Mean5 22 0 15,491 

The drive has two poor places in it for a total 
length of 87 feet out of the total of 140 feet and 
these bring down the general average value. 'It is 
quite uncertain how best to make a fair average of 
the value of the lode as estimated from the crosscut-; 
and the drive. The latter does not keep to one 
position in the ore-body, but is sometimes on or to­
wards one side or the other of it, passing diagonally 
from side to side at small angles to its general course. 
The drive gives therefore more or less of a fa~r 
sample of the whole area of the ore-body at its par­
ticular level, but this sample may easily be above or 
below the true average. Crosscuts through the ore­
body at frequent intervals give a much more reliable 
sample, and if they are at ,:;hort intervals apart their 
average return can be taken as correct, but much de­
pends on the distances between them. In the par-­
ticular case before us the average of the crosscuts 
seems likely to be more to be depended upon than the 
average value obtained from the drive. The com­
puter of ore-reserves has to exercise his judgment 
in such cases as to the weight to be placed on each 
set of results, and it seems to me that in this instance 
it would probably be a fairly close approximation to 
the truth to average the results of the drive and cross­
cuts in proportion to the area of ore (i.e., tonnage 
per foot in thickness) actually sampled. In the 
above tables we had 2,993 square feet as the area 
sampled by crosscuts, and 700 square feet as that 
tested in the drive, and, averaging the assay results 
necordingly, we getJ--

Crosscuts 
DriYe 

2993 X !36s. Od. = 107,748 
700 X 22s. Od. = 15,400 

3693 X 33·34 123,148 

or 33s. Od. per short ton. 
\Ve have, howeyer, one other considerable set of 

measurements and assays in this block of ground 
which could fairly be taken into a general average 
of the available assay evidence, namely, the winze 
at 134 feet North from the 100 to the 200 feet level, 
with an average value of 38s. over a width of 41 
inches for 93 feet:-

3152 feet X 93 feet gives product 318 X 38s. Od. = 12,084 
bringing above total figures to 123,148 3693 

Plus 12,084 + 318 

135,232 -:- 4,011 = 34s. Od. 
to nearest shilling. 

The total block of ore on the main lode above the 
200 f!'!et level North from 90 feet to 290 feet INQl'th, 

83 

therefore had best be estimated on the figures avail­
able to contain-

Length. Width. Height. 
200 ft. X 15 ft. x 100 ft. = 25,000 short tons. 
12 cubic feet per short ton 

of assay value 34s. per ton. This block of ore cannot 
be said to be proved "ore in sight," but the figures 
available indicate that something of the order of the 
quantity and assay value stated may be expected 
in it from the main lode. 

From the foregoing description it· is seen, however, 
that there is a considerable amount of ore revealed 
by the crosscuts to the East, seemingly belonging 
to an Eastern Branch which originates somewhere be­
tween the crosscuts at 106 N. and 200 tN•., and then 
runs rather more to the East of North than the main 
branch. It is seen in the crosscuts at 250 feet and 
292 feet, but then would be cut through by the dol­
erite dyke which intersects the lode system at this 
point. 

This eastern branch ore-body is seen for 110 feet 
in length, but only in the crosscuts, nothing being 
proved as to its continuation upwards to the old 
workings overhead above the 100 feet level in which 
it was followed in the East branch drive. Ore was 
worked in the open cut for about 700 feet north of 
this point, and the lode was wide, with several more 
or less par~rllel branches; so there is practical cer­
tainty that this Eastern branch ore-body extends to 
the 100 feet level. 

At 200 feet N. there are 10 feet of ore at 20 to 30 feet in, 
averaging 62s. Od. 

At 250 feet N. there are 8 feet of ore at 39 to 47 feet in, 
averaging 32s. Od. 

At 290 feet N. there are 22 feet of ore at 44 to 66 feet in, 
averaging 54s. Od. 

These figures give an average of 50s. for 13 feet 
,in width and a length of about 100 feet, and the 
block between 100 and 200 feet levels at these dimen­
sions would contain some 10,800 tons. This body, 
however, is too little proved to be acceptable as 
more than "probable" ore, and its value could not 
be taken safely at so high a figure as 50s., so for 
purposes of our summary is being taken at 34s., the 
same as the main lode. 

The dolerite dyke which intersects the lode at the 
292 feet crosscut appears to be about 40 feet iu 
width, and it is not very clear yet whether there is 
any faulting of the lode on it, or whether it has not 
merely wedged aside the country through which it 
penetrates without vertical or horizontal displacement 
of the segments of the lode. Small values begin to 
come in again at 332 feet North, but can hardly 
be regarded as of importance until 366 feet North 
is reached, where the assay plan shows 43s. for 11 
feet over a width of 60 inches. The lode, however, 
is very poor to 413 feet, and no stoping ground can 
be regarded as yet opened up between 290 feet North 
and 409 feet North. At the latter distance a cross­
'cut was put in East and West. 

In the East crosscut no values were found in the 
first 55 feet, and then small assays ( 4s., 21s.) were 
obtained for 4 feet, succeeded by 12 feet of no values. 
From 71 t0 92 feet there were mostly small and 
unpayable values, though three assays are recorded 
of 34s., 65s., and 77s. per ton. These may correspond 
with the Eastern branch lode found in the crosscuts 
East at 200, 250, and 292 feet North, and the cross­
cut might have been continued East with some hope 



of finding a larger ore body. The drive, however, 
followed a sort of lode in a northerly direction for 
75 feet with little more than traces of gold by assay. 

The crosscut West at 409 feet North showed values 
from 0 to 6 feet of 20s., 25s., and 56s., but then be­
came poor to 20 feet in, where better values again 
came in for 17 feet, from 20 to 37 feet, averaging 
52s. From the assay plan it seems very likely that 
these values may run South to join the main drive at 
about 332 feet, on the North side of the dolerite dyke. 

The main drive North was then resumed, the meas­
urement:; now being from the crosscut as their start­
ing point, and good values were obtained for 157 
feet, the first 73 feet from 0 to 73 feet returning 
49s. over a width of 56 inches, and 84 feet from 73 
to 157 feet, giving 62s. over 49 inches width. Cross­
cuts East at 50 and 150 feet North show that goo:l 
values extend about 3 feet into the eastern side of the 
drive. From 157 feet to the end of the drive at 262 
feet North the gold values disappear almost entirely, 
and a crosscut East for 86 feet at 260 feet North 
has not been successful in recovering them, though 
small assay values have been returned from the la,;t 
46 feet of this crosscut. These correspond in posi­
tion with values in crosscuts East at 200 feet and 
150 feet North, which seem to show that the drive 
has gone too far to the West, and that the lode has 
gone into the East side of the drive at about 157 feet 
North. As paya.blc ore is shown as having been got 
in the opencut and 100 feet level for 300 feet still 
further North, it is of importance to continue driving 
in this direction, with the old workings as a guide. 

Taking the width and value of the lode as shown 
in the crosscuts, we find that at the crosscut at 409 
feet North, there arc 17 feet of 52s. ore; at 50 feet 
North the drive shows 4 feet at 39s., and the crosscut 
East 6 feet at 61s., or c. total width of 10 feet at 55s. 
At the crosscut East at 150 feet North the drive 
shows 43s. for 5 feet, and the crosscut 12 feet at 
24s., or total 17 feet at 29s. in all. In the crosscut 
at 200 feet North the drive has left the lode and the 
latter is 33 feet in, assays across 7 feet of it, averag­
ing 47s. on account of one high one of 200s., and 
therefore best reduced to 33s. Values may be taken 
as extending about 220 feet along the level at the 
widths and assays stated, viz.:-

Feet. I Width. I Assay. l Product. 

c rosscutat ... 0 North 
Do. ... 50 " Do. ... 150 " Do. ... 200 .. 

I 

I 
I 

17 
I 10 

17 I 7 
I 

51 
Average I 
13 feet 1 

! 

s. d. 
52 0 
55 0 
29 0 
33 0 

-

884 
550 
493 
231 

2158 
51 =:: 

s. Od. 42 

The assays along the drive itself average 56s., 
thus-

0 feet to 73 ft. = 73 
73 feet to 157 ft. = 84 

157 

Width. Assay. I Product. 

Feet. 
4i 
4-fi 

4·4 

s. d. 
49 0 
62 0 

16,709 
21,266 

:n,975 

+by 157 X 4•4 = 56s. Od. 
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Averaging the assays across the lode in the crosscuts 
with those along it in the drive, these being all that 
are. available, we get-

Crossc~ts ... 220 ft. x 13 ft. X 42s. Od. = 120,120 
Drive ... 157ft. X 4·4 ft. x 56s. Od. = 38,685 

+ 3,551 = 45s. Od. average value. 
158,805 

Assuming that the ore continues of the same value 
up to the 100 feet level, the tonnage and assay value 
of the block on the western branch North of the 
crosscut at 409 feet North would be-

220 ft. X 13 ft. X 100 ft. = 23,800 short tons of aver· 
12 age val~e, 45s. Od. per 

ton. 

Summarising the above ore estimates in the parts 
of the 200 feet level of the Western lode North of 
the Central shaft we get, above the 200 feet to the 
100 feet level-

Main Lode, Oft. to 290ft. N. 
Eastern Branch ... 
Main Lode, 290ft. N. to 

669ft. N. 

Shorttons. s. d. 
25,000 at 34 0 = 
10,800 " 34 0 = 
23,800 " 45 0 = 

£ 
42,500 
18,360 
53,550 

59,600 " 38 0 = 114,410 

Main South Drive-200 feet Level-West Lod.e. 

Going South from the crosscut from the Central 
shaft the drive on the main lode has been carried a 
distance of 205 feet with a crosscut East and West 
at 102 feet, and another West at 152 feet. No values 
were got in the drive for the first 130 feet, after 
which they came in for 52 feet, averaging 30s. for 
5 feet wide, but from 182 feet to the end of the drin, 
they were again lost. The crosscut East at 102 feet 
found no values, but that to the West averaged 
10s. for 18 feet, and the first 6 feet of this gave 
37s. In the crosscut at 152 feet South, 6 feet at 20 
to 26 feet in, returned assays averaging 50s. While 
these better values indicate that further development 
is advisable, the results South of the Central shaft 
are, on the whole, so poor that no allowance can yet 
be made for ore reserves in this end of the mine. 

Ore Reserves in West Lode. 

An estimate of ore-reserves on the West lode given 
to me by the management, dated 25th January, 1927, 
claims a total developed tonnage between the 100 
and 200 feet l!Jvels of 96,900 tons of average value 
3Ss. 7 d. per ton, but the foregoing calculations, on 
information in the mine assay plans to 18th May, 
1927, do not appear to me to justify an expectation 
of more than 59,600 tons of average value 38s. per 
ton. An allowance for some ore below the 200 feet 
level has probably been made by the mine, which is 
reasonable enough in the circumstances. 

East Lode--140 feet Level from new shaft. 

Two levels have been driven from the new shaft 
on the East lode at depths of 140 feet and 290 feet. 
The former workings on this lode were by open­
cuts from surface, and a level at 100 feet from the 
South shaft, above which most of the ore has been 
taken out for a length of about 920 feet. I have not 
been able to obtain any fi~res as to the assay 



values in the floor of the lOO feet level, but as the 
140 feet level is no great depth below it, and the 
open cut work is believed to. have given at least as 
good average values as are found at 140 feet, it seems 
reasonable to average the whole block above the 290 
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feet level as not less than 190 feet in depth at the 
average size and value shown by the sampling of 
both 140 and 290 feet levels. 

The results obtained are easily expressed in tabu­
lated form without detailed description:-

140 Feet Level-Crosscuts (including portion in Drive at start of Crosscut). 
-·-· 

Distance. 
i 

Product ' 

Length Assay Product 

- Width. Sampled. 
Mean Value per Width X 

j Between 
X Short Ton. Assay. 

In Drive. Crosscuts. Width. 

' 
Feet. Feet. 

i 
Feet. Mean feet. Shillings. 

Main Crosscut from new shaft ... 0 ... i 14 .. . . .. 34 476 
102 I 15! 1,581 I ... 

102 North ... I 17 ... . .. 23 391 
I 

0 ... I 14 
102 I ... 12! 1,275 

102 South ... I 11 ... . .. 51 561 
113 

I 
... 16 1,808 

441 215 .. ... 
I 

21 ... . .. 21 
117 ... 21! 2,515! 

332 .. . .. 22 ... . .. 37 814 
96 ... 18! 1,776 

428 .. ... 15 ... . .. 36 540 
94 ... 16! 1,551 

522 .. ... 18 . .. . .. 22 396 
162 I ... 26 4,212 

684 .. ... 

I 

34 . .. . .. 52 1,768 
37 ... 31 1,147 

721 .. . .. 28 . .. . .. 51 1,428 

823 I 180 157! 15,865! 
I 

6,815 ... 
I 

. .. 

15865! 
823

- = 19•2 ft. mean width. 

6815 
180 

= 38s. Od. mean assay. 

140 :l'eet Level-North Drit'IJ. 
Product 

Product 

Distance. Length. Width. Assay. Length 
X Width 

Distance. Length. Width. Assa:J<. l-ength 
X Width 
X Assay. 

X Assay. 

Feet. Feet. Feet. Shillings. 
N' orth Drive. 

0 t.J 20 ... 20 5t 29 0 3,093 
20 .. 60 ... 40 4! 32 0 6,080 
60 .. 75 ... 15 5 9 0 675 
75 .. 88 ... 13 5 28 0 1,820- -
88 .. 98 ... 10 3! 18 0 671'l '·. 
98 .. 103 ... 5 5 11 0 275 

103 .. 119 ... 16 5 47 0 3,760 
119 .. 140 ... 21 4-l 17 0 1,517 
140 .. 156 ... 16 4i 46 0 3,435 
156 .. 231 ... Valueless, not taken into account. 

-~ --
Total North Drive 156 4! 29 0 21,330 

Feet. Feet. 

I 
Feet. Shillings. 

South Drive. 
0 to 21 ... 21 5~ 43 0 4,966·5 

21 .. 40 ... 19 5! 46 0 4,588·5 
40 .. 66 ... 26 5 21 0 2,730·0 
66 .. 86 ... 20 4i 52 0 4,940·0 
86 ... lOO ... 14 4i 68 0 4,442·7 

lOO .. 130 ... 30 4~ 83 0 11,205·0 
130 .. 191 ... 61 5 72 0 21,960·0 
191 .. 274 ... 83 ' 4! 21 0 7,843·5 i 274 " 

285 ... u 4! 52 0 2,574·0 
285 .. 371 ... 86 4! 43 0 16,641·0 
371 .. 422 ... 51 4i 8 0 1,904·0 
422 .. 483 ... 61 4! 23 0 6,313·5 
483 .. 516 ... 33 

I 
5 39 0 6,435·0 

516 .. 588 ... 72 5 12 0 4,320·0 
588 .. 606 ... 18 

I 

4 Nil ... 
606 .. 631 ... 25 4~ 9 0 1,012·5 
631 .. 686 . .. 55 4i 48 0 11,440·0 
686 .. 695 ... .9 4 46 0 1,656·0 
695 .. 722 ... 27 

I 
·t! 7 0 819·0 

722 .. 735 ... 13 4f 51 0 3,094·0 
735 .. 752 ••• ! 17 I 4i 48 0 3,808·0 

i 
1 4f 

-----
752 35 0 122,693·2 

South~----~------------
North and 

Drives "'i 908 4·7 34 0 144,023·2 
I . 
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Taking the determinations «;~f the values of the 
lode as shown by the crosscuts and the drives, the 
former give an average of 38s. a ton and the latter 
of 34s., but some lengths of very poor material have 
been included which may not be mined when the lodes 
are actually worked. The arithmetical mean of both 

sets of determinations may be :fairly taken in this 
instance as indicating in this le¥el an assay value of 
36s. a ton over a length of 9~J~et of lode of aver­
age width 19 feet. 

908 X 19 = 1,438 tons for each foot in depth. 
12 

East Lode-290 feet Level from East Shaft. 

Taking the crosscuts and drives in the 290 feet level in the same way we get figures as follows :-

290 Feet UfJ6't-0ros8C'Ilk. 
--------~----- -----------

--

M a in Crosscut from new shaft ... 
I 

I 

I 

Distance. Width sampled. 

I In drive. I Between Mean of 
crosscuts. -

I block. 

Feet, Feet. Feet. Feet. 
0 ... 42 ... 

129 ... 30 
North 129 ... 18 ... 

102 ... 19 

" 
231 ... 20 ... 

55 ... 15! 

" 
286 ... 11 ... 

55 ... 13 

" 341 ... 15 ... 
62 ... 10 

" 403 ... 5 ... 
0 ... (42) 

123 ... 27! 
South 123 ... 12! ... 

103 ... 22! 

" 
226 ... 32 ... 

102 ... 
I 

29! 

" 328 ... 27 ... 
105 ... 35 

" 
433 ... 43 ... 

96 ... 49 

" 529 ... 55 ... 
107 ... 48 

" 
636 ... 41 ... 

93 ... 35! 

" 72~ . ... 30 

I 

... 
91 ... 32! 

" 
820 ... 35 ... 

1,223 386~ I 366§ 

----

Length, 1,223 feet. 
Average width, 36,423 _ 30 feet. 

1,223 -

Average assay 12,356 
386! 

32s. Od. 

Product 
length 

X mean 
width. 

... 
3,870 
... 

1,938 
... 
853 .. . 
715 ... 
620 

... 

3,352 
... 

2,292 ... 
3,009 
... 

3,675 
... 

4,704 ... 
5,136 
... 

3,302 
.. . 

2,957 
... 

36,423 

Ass a. y 
per 
on. 

value 
short t 

sbillin gs. 
40 

12 

24 

47 

42 

21 

31 

43 

47 

41 

21 

23 

32 

4H 

... 

Product 
width 

sampled 
X assay. 

840 

216 

480 

517 

630 

105 

387 

1,376 

1,269 

1,763 

1,155 

943 

H60 

- 1,715 

]12.356-

----------
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290 Feet Level-Drit-es. 

Length Length 
Distanoe. Length. Width. X Assay. X width 

width. X assay. 

North. 
Feet. Feet. Feet. 8. d. 

0 to 17 17 5 55 39 0 2,145 
17 " 43 26 5! 143 31 0 4,433 
43 " 108 65 5 325 30 0 9,750 

108 " 145 37 5! 197 18 0 3,546 
145 " 167 22 4-"-6 106 13 0 3,498 
167 " 179 12 5 60 17 0 1,020 
179 

" 
233 54 5 270 32 0 8,640 

233 " 239 6 

I 

4 24 5 0 120 
239 " 245 6 5 30 13 0 390 
245 

" 
263 18 5 90 38 0 3,420 

263. " .291 2jl 5 140 12 0 1,680 
' ·5··~· ·~· go 291 

" 
297 6 32 0 960 

297 
" 

329 32 4! 152 15 0 2,280 
329 ., 345 16 5 so 50 0 4,000 
345 

" 
371 26 5 130 45 0 5,850 

371 
" 

390 19 5 95 36 0 3,420 
390 

" 
401 11' 5 55 20 0 1,100 

401 
" 

416 15 5 75 17 0 1,275 
416 ., 442 26 4' • 126 9 0 1,134 
442 

" 
446 4 5 20 29 0 580 

---
446 ... 2,203 ... 59,241 

Averag e width 5ft. Av erage val ue27s. Od. 

South. s. d. 
0 to 17 17 5 85·00 47 0 3,995 

17 
" 42 25 5§ 137·50 57 0 7,838 

42 
" 

109 67 5t 351·75 32 0 11,256 
109 

" 
116 7 4t 31·50 6 0 189 

116 
" 

127 11 4-t. 50·40 28 0 1,411 
127 

" 
131 4 6 24·00 6 0 144 

131 
" 

166 35 4! 166·25 45 0 7,481 
166 

" 
234 68 5t 351·33 48 0 16,864 

234 
" 245 11 5 55·00 43 0 2,365 

245 
" 

275 30 5 150·00 45 0 6,750 
275 

" 329 54 5 270·00 37 0 9,990 
329 

" 366 37 5 185·00 45 0 8,325 
366 

" 430 64 4i 259·33 51 0 13,226 
430 

" 
516 86 4! 415·66 49 0 20,368 

516 
" 

584 68 4-"- 328·66 27 0 8,874 6 
584 

" 
636 52 4~ 234·00 40 0 9,360 

636 
" 718 82 4! 382·66 40 0 15,307 

718 
" 

827 109 5 545·00 44 0 23,980 
827 

" 877 50 4i 233·33 39 0 9,100 

877 ... 4256·37 ... 176,823 

Average wi.dth,4 ·9ft. Av erageva l ue, 42s. Od 

Total, North 
and South 1,323 ... 6459·4 ... 235,564 

Average \width,4 
---

·9ft. Av e ragevalu e,36s.Od. 
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Winzea and Rises; 

I Length 
Distance. Length. Width. X 

I width. 

I 

Feet. I Feet. Feet. 
Winze 60ft. N. : 

0 " 
20 ... 20 5 lOO 

20 
" 

32 ... 12 4 48 
32 

" 
44 ... 12 4 48 

44 
" 

60 ... 16 4 64 

Winze 341ft. N.: 
0 to 32 ... 32 4 128 

Rise 68ft. S. : 
0 to 8 ... 8 4 32 
8 " 

20 ... 12 3~ 42 

Rise 226ft. S. : 
0 to 18 ... 18 3~ 66 

18 
" 

26 ... 8 5~ 44 
26 " 

58 ... 32 4 128 

Winze 433ft. S.: 
0 to 36 ... 36 4 144 

Rise 460ft. S. :. 
0 to 37 ... 37 4~ 166! 

37 " 
53 ... 16 4 64 

Winze froml40ft. 
Level, 230ft. 
8.: 

0 to 16 ... 16 4! 68 
16 

" 
24 ... 8 3 24 

24 " 48 ... 24 4 96 
48 

" 
56 ... 8 3 24 

---------
315 4ft. 1,286~ 

Aver-
age 

I 

Length 
Assay. xwidth 

xassay. 

·----

s. d. 

36 0 
4 0 
4 0 

14 0 

49 0 

38 0 
25 0 

50 0 
9 0 

45 0 

46 0 

32 0 
17 0 

20 0 
49 0 
19 0 
14 0 
---

32 0 
Aver-

age 

-

-

a,6o 0 
2 
2 
6 

19 
19 
89 

6,27 2 

1,21 
1,05 

6 
0 

3,30 0 
6 
0 

39 
!1,76 

6,62 

5,32 
1,08 

1,36 
1,17 
1,82 

33 

4 

8 
8 

0 
6 
4 
6 

40,61 0 

East Lode-Summary of Assay Values, 290 feet 
Level. 

As the drive has carried values for 1323 feet I am 
taking this as the length of the ore body for esti-· 
mating the quantity of ore, and 30 feet as the aver­
age width, at average assay 32s. per ton. The drives 
show an average assay of 36s. for a width of 4.9 feet, 
and the winzes and rises 32s. for a width of 4 feet. 
Averaging these determinations in accordance with 
the area sampled we get:-

Sq. ft. 
Crosscuts ... 1,323 X 30 = 39,690 

X 32s. Od. = 1,270,080 
Drives 1,323 X 4·9= 6,483 

X 36s. Od. = 233,388 
Winzes and 315 X 4 1,260 

Rises X 32s. Od. = 40,320 

47,433 1,543,788 

Average AHay .. · 1,543, 788 - 33s. Od. to nearest 
47,433 - shilling. 



East Lode-Ore Reserves above 290 feet Level. 

Taking both 140 feet and 290 feet levels together, 
their assay value may be averaged thus:-

140 Feet Level : 
Length. Width. 
Feet. Feet. 
908 X 19 

Square 
Feet. 
17,252 

Assay. 

X 36s. Od. = 621,072 
290 Feel Level: 

1,323 X 30 = 39,690 -- -1-- X 33s. Od. = 1,309, 770 
2,231 49 

Me6w 1,115·5 24·5 56,942 1,930,842 
Middle are.= 27,330 Average Assay-34s. Od. per short 

sq. feet ton, to nearest shilling. 

Cubic Contents{ 39•-:i 
140-190ft. 109:320 

-:- 6= 
X 150 = 

-:- 12 cub. ft. per 
short ton = 

166,262 
27,710 

4,156,500 cub. ft. 

346,375 tons. 

The block above the 140 feet level up to the old 
100 feet level had best be taken at the value and 
dimensions seen in the 140 feet level, viz.:-

908 ft. X 19 ft. X 40 ft. = 57,507 tons. 
12 

The whole block developed aoove the 290 feet level 
to 18th May, 1927, may therefore be summed up:-

346,375 tons at 34s. Od. = £588,837 
57,507 , 36s. Od. = £103,513 

403,882 34s. 3d. = £692,350 

Average 

East and West Lodes. 

West 59,600 tons at 38s. Od. £114,410 
East 403,882 34s. 3d. = £692,350 

463,482 
" 34s, IOd. = £806,760 

In reply to my request the company's manager has 
supplied me on 29th July with an estimate of the 
ore reserves computed in his office as at 18th May, 
1927, the date of the assay plans previously sup­
plied to me, and on which my estimates have been 
worked out, viz.:-

West Lode 
East Lode to 290ft. Level 
East Lode below 290ft. 

Level 

Tons. 
106,900 
425,860 

153,700 

686,460 

Average value 
39s. 7d. 
39s. Od. 

44s. Od. 

40s. 3d. 

These results differ so materially from my reckon­
ing, though both are founded on exactly the same 
data of measurements and assays, that it is import­
ant to ascertain and explain wherein the ·difference 
lies. 

In my estimates of the West lode tonnage, I have 
made no allowance for ore still left above the lOO 
feet level, of which there must still be a very con­
siderable quantity, but of which the data before me 
did not permit of any estimate being formed on a 
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basis of proved figures, nor have I counted in any 
tonnage below the 200 feet level, as such has been 
proved only on the top side. As the company's esti­
mate for the East lode includes ore below the 290 
feet level, the lowest on it, it may be assumed that 
the one for the West lode has also taken in some 
ore lying similarly below the 200 feet level, which 
is the lowest one thereon. In the case of ore which 
is not proved fully "in sight" by being exposed 
on all four sides by levels and winzes, it is a matter 
of judgment of the computer how much partially 
proved ground he may estimate upon as reasonably 
well proved, and there is a good deal of difference in 
the practice of different mining engineers in this re­
spect. In my own calculations I have adopted, as 
shown in the foregoing pages, a fairly rigid rule 
af -not ~ftf;' ae:y tmd the amormts of ore which are · 
pretty thoroughly proved, but am prepared to admit 
that it is quite reasonable to take in· a very consider­
able amount more of tonnage which is reasonably 
safe to be counted upon. The total of 686,460 tons, 
given by the mine staff, is quite justifiable on the 
data, and I do not in the least take exception to 
it, though temperamentally preferring a more con­
servative basis. I have not taken any ore below the 
bottom levels on the two lodes into my estimates of 
ore reserves, preferring to leave such to be taken in 
when the next lower level is actually opened up. 
This difference in method of computation easily 
accounts for the difference in the total tonnages esti­
mated. It turns out, also, that the mine estimate:­
are based on 11 cubic feet of ore in the solid to the 
short ton, this being stated to be from direct deter­
minations, while I have taken the more usual figure 
of 12 cubic feet. For comparison of my tonnages 
with those of the mine my ore totals should have 9.1 
per cent., or ljllth added to them. 

The difference in the figures of value adopted by 
the mine and myself, 40s. 3d. per short ton as against 
34s. lOd., depends on somewhat similar considera­
tions and differences in the methods of computation. 
'l'he mine calculations have been made by dividing 
the stopable area into a number of blocks of what 
appear to be the more payable values, rejecting por­
tions which seem to be below a payable grade. This 
is quite the correct and usual method when the ore 
has been fully developed, by winzing and rising as 
well as by levels; but it does not appear to me that 
the development in this particular case is yet far 
enough forward to allow of it being applied with 
any certainty as to the positions of the richer and 
poorer portions. I have therefore adopted the method 
of averaging the information obtained at the differ­
ent levels, leaving out only parts which are palpably 
off the values, and then have taken the block~ be­
tween levels at the average of the latter. This in­
volves including a good many poor places in the 
general averages which would be left unbroken in 
the mine if, on further development, tlwy did· not 
improve. But just as some parts of the probable 
stoping area appear on present available data to 
be too poo.r to work, yet may prove quite g•wrl whPn 
better opened up, so also some of the apparently 
good ground may change for the worse when more 
fully developed. I have therefore thought it best to 
take in the poorer blocks which approach payable 
values as a corrective to the figures of the apparently 
richer ones, in the belief that a truer average may 



thus be obtained. The full length and depth of tht> 
apparently ore-bearing ground and the average 
widths exposed in the crosscuts have therefore been 
taken in averaging the values obtained in each level 
which results in taking the lode, a body subject to 
very considerable variations in size and value, a~, 

if it were a continuous and unifonn slab of ore of 
equivalent size. Obviously some discount should be 
made on such an estimate to allow for poor ore 
which would be left unbroken in the stopes or if 
broken simply left in them for filling, and it depends 
on the grade of ore rejected how much the average 
of the remainder is raised. For example ore of, say, 
aYcrage value of il4s. lOd. a ton might be separated 
into 23.5 per cent. of stuff averaging 18s., which 
would be best left in the mine, and 76.5 per cent. 
of ore averaging 40s. per ton. A discount of 23¥2 per 
cent. on the quantity of ore estimated as a continuous 
oody would be by no means an unreasonable one to 
allow for rejected low grade ore below the value 
acceptable for treatment. The mine valuation has 
been made at 40s. 3d. in another way, by leaving out 
of the estimate the blocks which appear to be poor, 
and consequently shows a higher average. 

It is very clear that the quantities of ore to be 
<>xpected from the mine are very much larger than 
the foregoing reckoning, for the present company's 
workings have yet to be extended hundreds of feet 
both North and South before they correspond iu 
l<mgth with the older workings in the opencuts from 
~urface and the 100 feet level. According to our stat­
istical returns, these older workings to end of' 192G 
yielded 340,710.57 standard tons of ore, from whieh 
were extracted 1H:l,l54.51 ounees of fine gold of valu< 
£565,604, being a recovery •Jf 33s. 2d. per standar•! 
ton. Putting these figures on the hasis of shor• tono 
as used in the foreg-oing tables, the tonnage is 381,596. 
and the average return 29s. 7d. pt-r short ton. The 
return includes tb.e gold from a ]arge qnantity r,! 

rP-treated tailings, but it may be taken as pretty cer­
tain that the original assay value of the ore as raised 
from the mine mu~t have averaged at least 35o. per 
short ton. By rejecting unpayable ore when stopin9;, 
the average value above the 190 feet level in the new 
workings above described could no doubt he broughc 
to a higher grade at the expense of more or less re­
duction of the tonnage in th11 ore reserves. The ex­
tent to which this may be possiLle and economical 
cannot be calculat~Cd beforehand, there bPing many 
practical working considerations i'lvolved, the effeet 
of which can be estimated only after a good deal of 
actual experience of working the particular proposi­
tion. 

With large ore-bodies, as in thil'. case, nt a stallow 
tiepth, the gr::H1e of 34s. 10d., or ~&y 35s. assay value 
above estimated Ehould be workai:.le profitably onr·e 
'Yiluna is connected with the Sta·,e railway s:ysten.,. 
The ore milled could readily be kept to a 40s. average. 

The old plans of the "Gwalia Consolidated Ud.m 
w end of 1910 show that at the lOO feet lpvel on tha 
West lode the opencut workings Extended abort 865 
feet North of the "Central" shaft, and 135 feet 
South of it, but that for 260 feet in the middle of' 
the northern part a good deal of' ground· was left 
nntouched, presumably as being too poor to be 
milled. One of these poor places is due to the inter­
section of' the lode by the big dolerite dyke struek 
at 2~)2 feet North in the North drive at 200 feet, 
above described. At the 100 feet level there are two 
distinct branches of the lode : the western, known 
as "A" Drive, and the eastern as "B," which diverge 
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until they are over 80 feet apart, and then gradually 
converge and come together again in the North end 
of the mine. The drive North at 200 feet has fol­
lowed the western branch, and there should still be a 
large block of ore to be reached by this drive as it 
is extended, prob!tbly quite 300 feet in length of ore. 
The ore estimated above the 200 feet level on the 
West lode is therefore likely to be very mooh larger 
than has been taken in the foregoing estimates. 

On the East lode the opencut workings extend for 
182 feet North of the crosscut from the "New" shaft, 
and 1,153 feet South from it. The South shaft, from 
which most of the work on this lode has been done, 
is 842 feet South of the "New" one and the end 
of the North drive from it at the 100 feet level is still 
314 feet from the crosscut at 290 feet from the 
"New" shaft. To 25th May, 1927, the drive south 
from the "New" shaft at 290 feet level had been 
extended 877 feet from the crosscut, and is therefore 
about 35 feet past the "South shaft." The latter, 
however, is on the branch lode lying east of the main 
one, which itself is in two branches followed in "Y" 
drive and the "West" drive. The crosscut East and 
West from 'South' shaft at the 100 feet level cuts 
"Z" lode about 40 feet East of the shaft, "No. 1" 
lode at the shaft, ''Y" lode at 65 feet West, and West 
drive at 175 feet West of the shaft. The "Y" and 
West lodes going North converge to a junction 
about 310 feet North of the crosscut, forming a 
large lens of ore apparently worked up to 80 feet 
in width, according to the plans. The bend to the 
west which begins at 433 feet South in the 290 feet 
level from "New" shaft corresponds better with "Y'' 
drive than with the ''West" one which, according to 
the 100 feet level workings, should continue straight 
on. It seems very advisable to extend the West cross­
cut at 820 feet South quite 150 feet to make sure 
of rraching the West lode, and from the experience 
at the 100 feet level there would be a good chance of 
passing through a very large body of ore. 

This drive South from the 'W-ew" shaft at 290 feet 
level has to go about 315 feet before it comes under 
the North end of the drive North from the "South" 
shaft, and about 200 feet further, say 515 feet, before 
it is under the North end of the large ore body at the 
junction of the "Y" and "West" branches of the lodH. 
At 877 feet therefore it has gone under the 100 feet 
level stopes for about 362 feet, and has still a pro­
bability of ore for another 300 feet in length, accord­
ing to the stoping in the 100 feet level. 

It will be seen that the newly developed ground 
above the 140 feet and 290 feet levels in the East 
lode show::> a great extension northward, about 960 
feet, of values along the lode as previously worked 
from the South shaft lOO feet level, although the 
shallower opencut workings showed the presence of 
the lode up to 182 feet North of the "New" shaft. 
The North drive at 290 feet level is driven 446 feet 
on ore, and is still on a strong lode. 

There is therefore much reason for confidence that 
the workruble ore reserves above the 290 feet level 
may easily reach 1,000,000 tons when fully opened 
up, equal to an output of 1,000 tons a day for 1,000 
days, or about three years. This would give sufficient 
time for further deeper development which. should 
enable the supplies of ore to be kept well ahead of 
the milling demands. It may be noted that the older 
workings on the lodes have a:etually yielded 340,711 
ton of ore in the first 100 fer.t in depth, and that the 
developments warrant expectation that t'he next two 
blocks of 100 feet going downwards will £Oach produce 
more rather than less per 100 feet, indicating a pro­
bability of say 700,000 tons in them-. 



90 

APPENDIX No. 1 (B). Wiluna Gold Minu' AsBayB. 

Wiluna Gold Minu' A8says. 
EAST LODE. 

WEST LonE. No. ton. ton. ton. ton. 

No. I Per long I Per short I N I Per long I Per short 
ton. ton. 0

" I ton. ton. 

I 
Per long j Per short I No. I Per long I Per short 

oz. dw 
51 0 3 

t gr. £ s. d. loz.dwt.gr. £ s. d. 
11 0 13 2 92 0 3 l 011 7 

oz.dwt.gr. £ s. d. 
1 0 3 4 0 12 1 
2 0 2 9 0 9 0 
3 0 12 18 2 8 4 
4 0 15 11 2 18 8 
5 0 1 18 0 6 8 
6 0 18 22 3 11 9 
7 0 7 18 l 9 5 
8 l 6 l 4 18 9 
9 0 18 0 3 8 3 

10 0 17 23 3 8 2 
11 0 10 0 l 17 11 
12 1 6 13 5 0 8 
13 1 3 7 4 8 4 
13a 0 16 8 3 1 11 
14 0 17 15 3 610 
15 l 18 0 7 4 l 
16 0 4 19 0 18 2 
17 0 4 19 0 18 2 
18 0 3 22 0 14 11 
19 0 8 7 l 11 5 
20 0 7 3 l 7 l 
21 0 0 5 0 0 9 
22 0 2 17 0 10 3 
23 0 8 4 1 11 0 
24 0 7 23 l 10 3 
25 0 2 4 0 8 3 

-- No. ofsamples. 

East ... 1, 15 
2, 14 
4, 13 
6, 12 
8, 9 

10, 7 
11, 5 
13a, 3 .. 16 
17 .. 

Width sampled ... ... 
Average assay ... ... 

52 0 l 12 0 5 9 
oz. dwt.gr. £ s. d. 53 0 9 7 l 15 3 

26 0 2 18 0 10 5 54 0 8 4 l 11 0 
27 0 13 19 2 12 4 55 0 12 23 2 9 2 
28 0 4 3 0 15 8 56 0 5 21 l 2 4 
29 0 2 7 0 8 8 57 0 8 l l 10 6 
30 0 7 3 l 7 l 58 0 l 12 0 5 9 
31 0 18 3 3 8 9 59 0 2 21 0 10 11 
32 0 8 221 1 13 10 
33 0 6 18 l 5 7 
34 0 4 14 0 17 5 

60 0 5 
61 0 11 
62 0 10 

9 l 0 5 
5 2 2 6 

21 2 l 3 
35 0 8 22 l 13 10 63 0 15 20 3 0 l 
36 0 12 9 2 611 64 0 13 7 2 10 5 
37 0 1 18 0 6 8 65 0 10 21 2 l 3 
38 0 1 21 0 7 2 66 0 11 18 2 4 7 
39 0 9 3 1 14 8 67 0 10 16 2 0 5 
40 0 2 14 0 9 10 68 0 11 11 2 3 6 
41 o 16 11 I 3 2 5 
4.2 1 l 5 4 0 5 
43 0 13 12 2 11 3 

69 0 13 
70 l 3 
7l 0 12 

16 2 11 10 
7 4 8 4 
4 2 6 2 

44 1 4 4 411 8 
45 0 16 6. 3 l" 7 
46 0 16 11 i 3 2 5 
47 0 10 21 . 2 l 3 

72 0 7 
73 0 10 
74 0 8 
75 0 13 

15 1 811 
16 2 0 5 
17 l 13 0 
7 2 10 5 

48 0 8 1 ! l 10 6 
49 o 15 11 1 2 18 8 
50 0 11 231 2 5 5 

76 0 10 
77 0 14 
78 0 8 
79 0 4 
80 0 13 

11 l 19 8 
12 215 0 
7 l 11 5 

12 0 17 l 
15 211 8 

81 0 15 20 3 0 1 
82 0 ll 2 2 2 1 
83 l 0 7 3 16 11 
84 0 4 3 0 15 8 
85 0 4 9 0 16 7 
86 0 7 10 1 8 2 
87 0 4 l 0 15 4 
88 0 2 2 0 711 
89 0 6 21 1 () 1 
90 0 9 19 1 17 2 
91 0 4 12 0 17 1 

~-------

APPENDIX No. 1 (C). 

West Lode-200 Feet Levelr-North Drive. 

(Distances measured from centre of drive, taken as 0 ft.) 

Orosseut at 106 feet North. 

93 0 4 14 0 17 5 
94 0 4 22 0 18 8 
95 0 9 3 l 14 8 
96 0 5 16 l l 6 
97 0 3 9 0 12 10 
98 0 7 6 l 7 6 
99 0 7 15 l 811 

lOO 0 4 19 0 18 2 
101 0 8 17 l 13 0 
102 0 l 15 0 6 2 
103 0 2 4 0 8 3 
104 0 0 21 0 3 4 
105 0 4 3 0 15 8 
106 0 5 2 0 19 4 
107 0 2 4 0 8 3 
108 0 7 18 l 9 5 
109 0 8 12 l 12 3 
110 0 l 23 0 7 6 
Ill 010 8 l 19 2 
112 0 15 6 2 17 lO 
113 0 9 14 l 16 5 
114 0 9 7 l 15 3 
115 0 6 18 l 5 7 
116 0 16 18 3 3 6 
117 0 2 21 0 lO 11 
118 0 2 9 0 9 0 
119 0 311 0 13 2 
120 0 0 17 0 2 8 
121 0 6 13 l 4 10 
122 0 14 12 2 15 0 
123 0 9 7 1 15 3 
124 0 5 14 1 1 3 
125 0 19 19 3 15 1 
126 0 14 7 2 14 2 
127 0 13 2 2 9 8 
128 0 11 10 2 3 4 
129 0 11 18 2 4 7 
130 0 4 22 0 18 8 
131 0 4 23 0 18 10 
132 0 l 10 0 5 5 
133 0 2 9 0 9 0 
- ----- ----------- ----

Mines Department assays, over 2ft. sections Mine assays over 2 feet sections. I 
unless otherwise shown. 

Samples taken on South side of crosscut, I South side of North side of 
unless otherwise shown. crosscut. crosscut. 

-
Distance. . I Assay Value per short ton of Distance. Assay Value per short ton of 

2,000lbs. in shillings. 2,000lbs. in shillings. 

I 
South side. North side. 

Feet. shillings. shillings. Feet. shillings. shillings. 
6 to 8 I 12 144 6 to 8 45 68 
8 " 10 9 67 8 .. 10 76 64 

10 
" 

12 59 88 10 .. 12 43 51 
12 14 72 ' 101 1.2 14 41 trace, " .. 
14 .. 16 99 

I 
68 14 .. 16 47 47 

16 .. 18 

I 

68 29 16 
" 18 24 16 

18 .. 20 38 
I 

7 18 .. 20 trace. trace. 
20 " 21! 62 48 20 " 22 Nil Nil 
2lt .. 23! ... 

I 

18 
21! 27! ! 18 .. 

I 
I 

2ltft. 
I 

... ... 16ft. 

... 43 I 63 ... 35 31 
.____~..,..., '----v---...J 

52 33 
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I 

I 
-- I No. of samples. 

I 
I 

East ... 
I 

I 
I 
I 

I 
Width sampled 

Average Assay 

East 

18 
19 
20 

21 
22 
23 
24 

... 

25 
26 
27 

Width sampled ... 

Average assay 

West 

East 

I 

I 

I 
i 
I 

28 
29 
30 
31 

32 
33 
34 
35 
36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

... 

... 

I 

I 
' I 

91 

Crosscut at 200 feet North. 

Mines Department assays, over 2ft. sections 
unless otherwise shown. 

Samples taken on South side of crosscut, 
unless otherwise shown. 

Distance. 

Feet 
in level. 
0 to 2W 
0 ., 2E 
2 , 4E 

E. Crosscut. 
26 to 28 
28 " 30 
30 .. 32 
32 " 34 

14 feet -
... 

43 to 45 
45 " 47 
47 " 49 

6 feet 

South side of 
crosscut. 
2! to 4! 
4! " 6! 
6! " 8! 
8t , lOt 

2! " 4! 
4! " 6! 
6! " 8! 
8! , 10! 

101- " 12! 
121- " 14! 
14! " 16! 
1fit " 18! 
1St , 20! 

46! " 48! 
48! .. 50t 
50! " 52! 
52! .. 54! 54r , 56! 
56!·" 58t 
58t " 60! 
60! .. 62! 
6.2! " 64! 
64t " 67! 

(3 feet) 

I 

I 

I 
I 
I 

Assay Value per short ton of 
2,000lbs. in shillings. 

15 -
31 
27 

North side of Crosscut. 
1 

10 
31 
30 

... 

21 

Oros8C'Ut at 250 feet Norflt. 

North side of Crosscut. 
8 

10 
52 

23 

Orosacu' at 292 feet Norlh. 

16 
9 

27 
69 

34 
26 
17 
34 
47 

7 
7 

35 
10 

62 
80 
51 
92 
62 
62 
41 
31 
59 
'5 

} 30 

24 

58 

Mine assays over 2 feet sections. 

Distance. 

Feet. 
o to 2W 
0 , 2E 
2 , 4E 

26 to 28 
28 .. 30 
30 " 32 
32 " 34 
34 " 36 

16 feet. 

... 

43 to 45 '5 " 47 
47 " 49 
49 " 51 

8 feet 

2! to 4}-
4}- " 6! 
6! " st 
8! , lOt 

2! " 4! 
4! " 6! 
6! " 8! 
8! " 10! 

lOt , 12! 
12! .. 14! 
14! .. 16! 
16! , IS! 
18! " 20! 

46! .. 48t 
48! " 50! 
50! .. 52! 
52t .. 54t 
54! " 56! 
56! " 58t 
58! " 6260! 
60! " t 
62! " 64t 
64t .. 66! 
66! " 68! 

South side of I North side of 
crosscnt. crosscut. 

Assay Value per short ton of 
2,000lbs. in shillings. 

mean 
20 (17) 14 
35 (40) 44 ... (taken in 36 

average). 

... 45 ... 64 

... 89 ... 57 

... 55 

..______-v----' 

6 
38 
87 
47 

50 

5 
28 
48 

trace. 

45 20 
..______-v----' 

33 

63 
39 
26 
41 

31 
48 
17 
56 
14 
32 
10 
33 
25 

21 
47 
88 
67 
69 
57 
63 
66 
50 
41 
28 

} 42 

30 

54 

j 

1------1------[--------~----
Width sampled 

Average assay ... 
l----4_7_-~_e_t ___ ~---------40---------~l----------4-3---------



No. ohamples. 

East ... 51 
52 

West ... 53 
54 

i 

I 
.• 

Width sampled ... . .. 
I 
I 

I 
! 

Average assay ... I 

East 55 
56 
57 
58 
59 
60 

Width sam p led ... ... 

Average ass ay ... ... 

East ••• I 61 
62 
63 
64 
65 
66 
67 

West 68 
69 

Width sampled 

Average assay 

• 

92 

East Lode-290 feet Level--South Drive. 

(Distances measured from centre of level, taken as 0 feet). 

Crosscut ot 12:~ feet South. 

Mines Department a.llll&ys, over 3ft. sections 
unless otherwise shown. 

Samples taken on South side of crosscut, 
unless otherwise shown. 

----------------~--------------~ 

[ Assay Value per 
Distance. 

Feet .• 
0 to 3 
3 " 6 
0 " 3 
3 " 6 

12 feet 

0 to 3 
3 

" 6 
6 " 

9 
9 " 

12 
12 " 

15 
15 

" 
\7 

17 feet 

.. . 

0 to 3 
3 6 
6 9 
9 .. 12 

12 
" 

15 
15 

" 
18 

18 " 21 

0 3 
3 6~ 

27,t feet 

i short ton of 2,000lbs. 
I in shillings. 

13 
6 

35 
31 

21 

OrostHJut at 226 feet South. 

49 
22 
31 

6 
11 
20 

... 
-

23 

Oros!cut at 328 feel South. 

43 
41 
60 
50 
41 
45 
40 

44 
52 

... 

Mine assays over 2 feet sections. 

Distance. 

Feet. 
E.O to 2 

2 
" 

4 
4 

" 6 
6 " 8 

w.o " 2 
2 " 4 
4 " 6 
6 

" 8 

[ South side of I North side of 
I crosscut. crosscut. 

I 
Assay Value per short ton of 
2,000lbs. in shillings. 

5 trace 
20 17 
41 8 ... 4 
14 18 
41 17 
22 44 ... 29 

~~ 17 I . y---.1 

i ... 1 

E.O to 2 
! 

55 i ... 
2 " 4 26 

I 
32 

4 
" 6 39 10 

6 " 8 35 29 
8 " 10 trace 10 

10 " 12 l 24 15 
12 " 14 l 29 35 
14 " 16 trace 16 
16 " 18 trace trace 

18 feet I 
I 

I 
23 18 
'----v---.1 

... 21 

.E.O to 2 42 53 
I 2 " 4 Not accessible 44 
I 4 " 6 ... 55 

6 " 8 ... 40 
8 " 10 ... 56 

10 " 12 ... 53 
12 " 14 ... 48 
14 " 16 ... 49 

I 16 " 18 39 32 
18 " 20 26 27 

'w.o " 2 42 not recorded 
2 " 4 43 " 4 

" 6 70 " 
I 26 feet 

4-9 -~1 ... ... 45 
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Oroascut at 433 feet South. 

·-- ---"-·-----------·· ·----··---

I 

-- No. ofsamples. 

l!:nst ···I 

West ... 

Width sampled 

Average assay 

E ast ... 

w est. ... 

idth sampled w 
A verage assay 

I 
70 I 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 

83 

•. 
... . .. 

... l 

84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 

91! 

... ... 
... 

Mines Department assays, over 2ft. sections 
unless otherwise shown. 

-

Samples taken on South side of 
unless <atherwise shown. 

crosscut, 

-

Distance. 
I Assay Value per short, 

ton of 2,000lbs. in 
shillings. 

Feet. 
Oto 3 88 
3 .. 6 46 
6 , 9 29 
9 .. 12 40 

12 .. 15 53 
15 .. 18 50 
18 .. 21 40 
21 .. 24 55 
24 .. 27 31 
27 .. 30 17 
30 .. 33 52 
33 , 36 60 
36 , 39 42 

I 
0 , 2 77 

41 feet . .. 
... 48 

\ 

Orosscut at 529 feet South 

0 to 3 16 
3 .. 6 17 
6 .. 9 28 
9 , 12 15 

12 .. 15 8 
15 .. 18 26 
18 .. 21 37 
21 .. 24 17 
24 " 27 12 
27 , 30 17 
30 .. 33 19 
33 , 36 35 
36 " 39 22 
39 .. 42 13 
42 .. 44 28 

0 .. 4 29 

48 feet . .. 
... 21 

Mine assays over 2 feet sections. 

South side of l North side of 
cross~u t. crosscn t. 

Distance. 
Assay Value per short ton of 

2,000lbs. in shillings. 

Feet. I 
E. 0 to 2 37 I 105 

2 .. 4 96 58 
4 .. 6 23 46 

I 6 .. 8 46 46 
I 8 .. 10 51 91 
I 10 .. 12 70 42 I 

12 , 14 40 38 
14 .. 16 44 40 
16 .. 18 47 32 
18 , 20 73 35 
20 .. 22 31 36 
22 .. 24 60 24 
24 , 26 45 16 
26 .. 28 19 27 
28 , 30 20 30 
30 .. 32 55 10 
32 ,34 58 

I 
57 

34 .. 36 30 44 
36 .. 38 24 23 

w. 0 .. 2 42 

h-2 .. 4 3 

42 feet 

.. 44 0 
'----~...J. 

42 

E. 0 to 2 17 18 
2 .. 4 24 18 
4 , 6 19 40 
6 , 8 30 29 
8 , 10 25 20 

10 
" 12 25 16 

12 .. 14 6 
I 

20 
14 .. 16 9 20 
16 , 18 25 8 
18 , 20 25 39 
20 .. 22 20 20 
22 " 24 15 17 
24 .. 26 18 12 
26 .. 28 21 20 
28 , 30 21 20 
30 ,32 25 21 
32 , 34 27 27 
34 , 36 41 23 
36 .. 38 22 42 
38 , 40 14 18 
40 , 42 11 23 
42 " 44 trace 25 
44 " 46 trace 18 

w. 0 .. 2 17 6 
2 .. 4 23 18 
4 .. 6 18 32 

F 19 22 
...___y--...J. 

21 
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C'ro18et1t at 636 feet 80ttth. 

I Mines Department assays, over 2ft. sections 
unless otherwise shown. Mine assays over 2 feet sections. 

Samples taken on South side of crosscut, South side of North side of -- No. of samples. unless otherwise shown. crosscut. crosscut. 

--------
! Assay Value per 

Distance. 

Distance. , short ton of 2,000lbs. Assay Value per short ton of 

in shillings. 2,000lbs. in shillings. 

-------~-~~-----

Feet. Feet. 
East ... 100 0 to 3 18 E. 0 to 2 19 17 

101 3 .. 6 33 2 " 
4 10 trace 

102 6 " 9 6 4 
" 

6 33 trace 
103 9 " 

12 8 6 
" 

8 19 18 
104 12 

" 
15 3 8 

" 
10 12 8 

105 15 " 
18 16 10 " 

12 8 13 
106 18 

" 
21 19 12 " 

14 9 15 
107 21 

" 
24 8 14 

" 
16 10 12 

108 ' 24 " 
27 29 16 

" 
18 10 29 

109 27 " 
30 32 18 " 20 30 17 

llO 30 " 
32 8 20 " 22 24. 17 

22 " 24 14 17 
24 " 26 23 19 
26 " 28 38 10 
28 

" 
30 35 10 

30 
" 

32 4 25 
32 " 34 trace 7 

West ... Ill 0 " 4~ 39 w. 0 " 2 57 57 

I 2 " 
4 15 46 

Width sampled ... ... i 36~ feet ... 38 feet ... .. . 
Average assay ... ... 

i 
.. . 18 

I 
... 20 I 18 

' '-----.....--" 
19 

Crosscut at 729 feet South. 

ER.st 112 0 to 3 58 E. 0 to 2 34 89 
ll3 3 " 6 36 2 " 

4 49 19 
114 6 " 

9 35 4 6 77 12 
ll5 9 " 

12 26 6 8 49 63 
8 

" 
10 48 109 

10 12 13 84 
12 14 trace 211 

West .ll6 0 " 3 64 w. 0 
" 2 56 107 

2 " 
4 5 

Width sampled 15 feet 18 feet 

A "erage assay ... 44 41 57 
'------r---' 

50 

290 feet Level-North Drit'e. 

Crosscut at 128 feet North. 

East ... 117 0 to 3 11 E. 0 to 2 6 10 
118 3 " 6 g 2 " 

4 12 8 
4 

" 
6 28 9 

West ... 119 0 " 
3 13 w.o " 2 8 6 

120 3 " 6 3 2 " 
4 54 i 44 

4 
" 6 4 17 

Width sampled ... 12 feet ... 12 feet 

Average assay ... ... 9 

I 

. .. 19 16 
-· '------v----' 

17 



-- No. of samples. 

West ... I 

Width sampled 

Average assay 

East 

Width sampled 

Average assay 

East. 

West 

Width sarnp!ed 

Avera~c assay 

JI\St ... I 

121 
122 
123 

... 

... 

124 
125 
126 

127 
128 

129 
1;{0 

t:ll 
Ll2 
J:n 

--
... 
... 

i 
! 

I 
----·---1 

i<lth sampJpd w 
A vera:1e fiSS3~ 

... ... 

... ... 

95 

OroBMYUt at 231 feet N cwth. 
~- -----~------------~-----

Mines Department assays, over 2ft. sections 
unless otherwise shown. 

Samples ta.ken on South side of crosscut, 

0= 

unless 

Distance. 

Feet. 
0 to 3 
3 " 6 
6 " 8~ 

8~ feet 

... 

4 to 7 
7 10 
lO 15 

11 feet 

0 " -~ 
4 " 8 

14 lt'<:>t. 

otherwise shown. 

I Assa.y Value per 
short ton of 2,000lbs. 

in shillings. 

25 
55 
35 

... 
39 

Grossr.ut at 286 feet North 

21 
75 
54 

51 

Grossc11t at 341 feet North. 

50 
43 

45 
j() 

38 

Gros8rut at 403 feet North. 

West wall of drive 
0 to ;; 19 
:l 

" 
li 5 

(j 
" 

10 9 

10 ieet . .. 
.. . ll 

-- ----·-- -- ----- ------ -- ------ -

I 

Mine assays over 2 feet sections. 

--

Distance. 

Feet. 
0 to 2 
2 " 

4 
4 

" 
6 

6 
" 

8 
8 " 

10 
-------

lO feet 

... 

4 to 6 
6 

" 
8 

8 
" 

lO 
lO 12 
12 

" 
15 

ll feet 

I 

I 
South side of I North side of 

crosscut. crosscut. 

·-----·--·- -- ·---~ 

Assay Value per short ton of 
2,000lbs. in shillings. 

31 29 
53 58 
51 65 
15 34 

trace 21 

30 I 41 
'-----y----..J 

56 
69 
30 
63 
20 

36 

55 
60 
45 
41 

9 

----1----~· 
48 
'-------v----' 

42 

E. 0 to 2 
2 " 4 
4 6 

w. 0 " 2 
2 " 4 
4 6 
6 " 8 

14 ieet 

0 to 2 
2 

" 
4 

4 
" 

6 
(j ., 8 
8 " 10 

------
lO feet 

... 

43 
43 
43 

44 
28 
29 
16 

17 
24 
lG 
7 

trnce 

13 

45 

I 

47 
26 
16 

41 
47 
47 
IQ 

17 
21 

8 
7 

tract· 

ll 
'---......----' 

12 
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Summary of Crosscuts--East Lode. 

Mines Department Sampling. Mine Sampling. 

---
I I I 

Product Product Nos. of Width Average Width Width Average Width Samples. Sampled. Assay. 
X Assay. Sampled. Assay. x Assay. 

i 

s 
Feet. 

51 to 541 
Feet. Shillings. 

I 
Feet. Shillings. 

outh Drive--123 ... 12 21 252 16 21 336 
226 17 23 391 I 18 21 378 ... 55, 60 I I 

328 ... 61 " 69 27! I 49 1,348 26 45 1,170 
433 ... 70 " 83 41 48 1,968 42 42 1,764 
529 84 " 99 48 21 1,008 

I 
52 21 1,092 ... 

636 ... 100 " 111 36! 18 657 36 19 684 
729 ... 112 " 116 15 44 660 18 50 900 

orth Drive--128 ... 117 " 120 12 9 108 12 
I 

17 204 
231 ... 121 " 123 I 8! 39 I 331 10 36 360 
286 ... 124 , 126 11 51 561 ll 45 495 

N 

341 ... 127 .. 130 14 38 532 14 35 490 
403 ... 130 " 133 10 11 110 10 12 120 

' 

Total ... ... .. . 252! ... 7,926 
I 

265 .. . 7,993 
! 

verage Width sampled 

I 
I 

in Crosscuts ... ... 
I 

21 feet ... .. . 22 feet ... ... 
Average Value of all Ore 

I 
I 

I sampled ... ... ... I ... 3Is. . .. .. . 30s. .. . 
I I I 

I 

A 

-~----··-----

Summary of Crosscuts-- West Lode. 

-----------------------------------------------------------·-----·--~-----------------

---

Feet. 
c rosscut at--

106ft. N. ... 
200 

" 
... 

250 , ... 
292 , ... 

A 

A 

verage Width sampled ... 

verage Assay ... . .. 

---

We~t Lode ... ... 
East Lode ... . .. 

Total ... ... 
Average Width sampled n 

Crosscuts ... ... 
Average Assay Value ... 

Mines Department Sampling. 

I I 
I Product Nos. of Width Average I Width Samples. Sampled. Assay. 
I X Assay. 

Feet. Shillings. I 

I to 17 21! 52 1,118 
18 " 24 14 21 294 
25 , 27 6 23 138 
28 " 50 47 40 1,880 

50 88! ... 3,430 -... 22 ... ... . 
... ... 39 ... 

Summary-Both Lodes. 

Mines Department Sampling. 

Product Nos. of Width Average Width Samples. Sampled. Assay. x Assay. 

Feet. Shillings. 
50 88! 39 3,430 

83 252! 31 7,926 

133 341 ... 11,356 

... 21 ... ... 

... ... 33 
I 

. .. 

_j 
Mine Sampling. 

I I 

Product Width Average Width Sampled. Assay. 
X Assay. 

I Feet. Shillings. 
! 

I 

16 33 528 
16 50 800 
8 33 264 

I 
48 43 2,064 

I 88 3,6()6 
! ... 

I 22 . .. . .. 
' 

I 
-

I 
. .. 42 . .. 

Mine Sampling. 

I 
Produ,ct Width Average Width Sampled. ABB8.y. x Assay. 

Feet. Shillings. 
88 42 3,656 

265 30 7,993 

353 . .. 11,649 

I 

22 . .. . .. 
. .. 33 . .. 

l 
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APPBNDIX No. n. (A). 

Report of Dr. Larcombe, Acting Government Petrologist, on Black Dyke rock from West Lode, 
Wiluna Gold Mines, Limited, dated 17th June, 1927:-

This is a dense black aphanitic rock with a some­
what blocky tendency. In places the rock is 
peppered with minute white specks of what proved 
microscopically to be leucoxene. Many small cleav­
age facets of felspar are scattered throughout the 
specimen. 

Under the microscope it is seen to be made up of 
a mass of small and more or less clear plagioclase 

felspars lying in all azimuths. The ferromagnesian 
constituents have disappeared: they have been re­
placed by patches of carbonates and pale green 
chlorite, both minerals being distributed interstiti­
ally between the felspars. The slide is peppered 
with small grains and patches of leucoxenised 
ilmenite. The rock may be termed a carbonated 
chloritised dolerite. 

APPENDIX No. II. (B). 

Report by Dr. Larcombe, Acting Government Petrologist, on fragments of lodestuff from East 
Lode, Wiluna Gold Mines, Limited, dated 17th June, 1927:-

Seven pieces of stone were received. These have make the ore hard to crush. Mr. Moore tells me 
all been sectioned and examined microscopically. that the Wiluna ore is not easy to crush; this may 
(Rji. 4138 to I. 4144, and S. 4828 to 4834.) be due to a mixture of the :flinty type with the 

The seven samples submitted may be separated "blotched" type, I/4140, which contains patches of 
lithologically into:- white silica, due possibly to desilication of the sili-

"(a) Dark greenish rock heavily impregnated witlr cates in the original rock-helped by the primary 
fine-grained iron pyrites. This rock is easily. ore solutions. 
scratched with a knife. One piece has a "blotchy'' A remarkable feature is that there is no great 
appearance caused by secondary silica. The- Ol'ei~J---e-vidence of schisting or shearing. The maceration, 
powerfully carbonated. I/4139 has patches of dirty alteration, and reconstruction of the original rock 
green chlorite, with which the grains of pyrites are is so great and thorough that your conception of a 
closely· associated. The quartz appears in -:flecks shatter zone is very suggestive. The general micro. 
amongst the carbonates. Some of the quartz repre- scopic evidence is in favour of mashing rather than 
sents the residual material left after the almost corn- shearing. 
plete metasomatism of the original quartz in the It would appear that concomitant with, or slightly 
quartz dolerite greenstone. Carbonation was the subsequent to the mashing process in the shattered 
chief process by which the quartz became absorbed. zone, the rock mass was invaded by siliceous car­
The rest of the quartz is secondary, but not of bonated alkaline sulphidic and auriferous solutions 
metasomatic origin. The leucoxene has been almost at high temperatures and pressures, with resultant 
colllpletely ground out of existence." metasomatism and reconstruction of the quartz 

"(b) A siliceous :flinty type that is virtually a dark dolerite greens tone into i~s pres.ent form o~. lod?­
gray jasper. This ore is hard, but in spite of itts stuff. The ~a~mlar sulph~de of Iron and pns.matlc 
:flinty appearance and siliceous nature it is seen fo~~ of mlSpiCkel are Without doubt of pnmary 
under the microscope to consist of a mosaic of silica origin. . . 
with carbonates. Distinct and separate veinlets of . All the ore su?mitted IS apparen.tly metasomat­
quartz and carbonates of later origin than the main ~sed quartz dolerite greens~one. Qmte ~ lot of ore 
lodestuff cut one another without displacement. This IS known to be metasom~tised calc .schist (see my 
:flinty ore contains small amounts of iron pyrites report, Annual R~port Mines Depart;nent, pp. 1~9-
and traces of mispickel. (I/4141 showed relics of 131, 1925), but httle or n?ne of this ore was m-
leucoxene.)" eluded amongst the samples received. 

" (c) A dense pale green aphanitic type traversed In regard to t~e re~ark :-'~b~t though. the ore is 
by quartz veinlets, and impregnated with fine- very hard and :fli~ty, m the o:ndised zone It become~ 
grained iron pyrites together with needles of mis- very hcl~yey, ~ead~ng to the mference ~hat f~lspars 
pickel Carbonates of lime and magnesia in shape. and t eir derivatives and ferromagnesian mmerals 
less p~tches make up the larger part of the rock. are ~argel! present as well as sili?~•'' I am inclin~d 
There is a fair sprinkling of residual shapeless to t e ?~miOn. that ~he decomposition of the ore m 
quartz and a few wisps of sericite Some residual the oxidised zone Is rendered easy by the large 
plagi~lase is also present" · amount of carbonate. The original felspathic ·and 

. . · . ferromagnesian constituents have suffered intense 
_ ~on~ludmg rem~rks and suggest~ons :- . carbonation. A little of the felspar-which woul<l 
. I~ Is not ~ossible fin~~ly to gx~e a co~cl~&ve form clay-is left. It is probable that there is more 

opimon regardmg the positive genesis and origm of chlorite in some of the ore than these sections show 
the Wiluna ore deposits on the specimens submitted. and this would make clay, while the ferrous iro~ 

The ore submitted certainly presents all the would produce hydrated iron oxide in the surface 
features of highly metasomatised material. It zone-assisted by the iron from the sulphides. It 
probably came from that part of the lode near has already been pointed out that the flinty ore 
where the quartz dolerite contacts with the calc contains strong evidence of carbonates that may well 
schist, and consequently near the most favourable help in its disintegration at the surface. If it were 
line in the trunk channel suited to great alteration. pure jasper, i.e., entirely cryptocrystalline silica, it 

The maximum silification is represented by the would still be hard and relatively undecomposed 
flinty type, and if there is much of this type it will in the zone of oxidation. 
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APPENDIX U.-(0),-

Earlier Departmental publications on the Wiluna l'ield. 

Bulletin No. 34 of Geological Survey of Western Australia-
Report upon the Auriferous Deposits of Barrambie and Erroll's (Cue District) and Emu 

Creek (Nannine District) in the Murchison Goldfield, also Wiluna (Lawlers District) 
in the 'E.ast Murchison Goldfield, by Chas. G. Gibson, B.E., Assistant Geologist, 1908, 
pages 17 to 43. 

Bulletin-Report on the Progress of Mining in the Districts between Leonora and Wiluna, by 
A. Montgomery, M.A., F.G.S., State Mining Engineer, dated 11th March, 1909, pages 4 
to 25. · 

Annual Report of the Department of Mines, 1925-
(a} Report by Dr. Larcombe, Acting Government Petrologist, on "A Petrological Investi­

gation into the cores from Nos. 1, 2, and 3 New Bores put down on Leases 6J, 7J, 
271J, and 280J, by the Wiluna Development Syndicate, Wiluna, East Murchison Gold­
field." Pages 126 to 133. 

(b) Reports of Analysis of Wiluna Sui phide Ore, page 169. 

APPENDIX No. m. 

Diamond Drill Boring. 

Two sets of diamond-drill bores have been made, 
one by the Gwalia Consolidated Company some 16 
years ago, and one by the Wiluna Development Syn­
dicate in 1924. The latter are fully described in the 
Annual Report of the Mines Department for 1925, 
pages 126 to 132. 

The No. 1 bore of the first series was put down 
from a point 723 feet N. and 547 feet E. of the 
"Central'' shaft to cut through the Western lode at 
a distance corresponding to about 750 feet N. from 
the main crosscut in the Nos. 1 and 2 levels, but at 
a vertical depth of about 370 to 420 feet. It would 
therefore cut the lode about 80 feet North of the 
end of the drive North at the 200 feet level. The 
bore was put down due West at an angle of 50 de­
grees to the horizontal, to a depth of 560 feet, equal 
to a vertical depth of 429 feet and horizontal meas­
urement of 360 feet. From 479 to 542% feet in the 
bore, sulphide lode material was passed through, of 
which 47% feet from 484 to 530% feet gave an aver­
age assay value of 30s. 8d. per short ton, and 21 feet 
from 484 to 505 feet averaged 40s. 5d. These dis­
tances correspond to 36 and 16 feet across the lode 
at right angles respectively. From the mine plans 
it is now most probable that this lode is the Eastern 
branch seen at lOO feet and 200 feet levels, and it 
may either have joined up again with lthe Western 
branch, or the bore did not go far enough to cut 
the latter. The size of the ore body suggests that it 
may be near a junction of the lodes. The important 
point is that there is a big and valuable lode at this 
point, at a vertical depth of 400 feet carrying 40s. 
values together with some 20 feet more in width of 
a grade which could quite possibly be taken for the 
mill also. This body lies North of any important 
earlier workings on this lode. 

No. 2 bore of the earlier series is started 497 feet 
East from the "Central" shaft and 95 feet North of 
it, and runs N. 75% degrees W. at an angle of de­
pression of 50 degrees. It ends under the workings 
on the East branch of the Western lode about 176 
feet N. of the 200 feet level crosscut. The length 
of the bore was 607 feet, equal to 465 feet vertical 
and 390 f~et horizontal measurement. Sulphide ore 
was cut at 484 to 496 feet in the bore, these 12 feet 
assaying 57s. 7d. per ton, equal to a width of vein 
of 9 feet 3 inches at right angles to the plane of 
the ore body. At 592 to 597 feet, 5 feet of core 
assayed 46s. lOd. per ton, the trlle width of this vein 
being 3%, feet, and for another 10 feet to 607 feet 
(true width of ore body 7 feet 7 inches) there was 
ore-stuff but very poor, assaying only 3s. 5d. per 
ton. This bore was still in low grade ore when ]t 

was stopped. The crosscut at 200 feet North at the 
200 feet level is nearly over this bore, and shows 
three more or less parallel veins corresponding fairly 
well with those in the bore, but the latter are 170 to 
260 feet deeper down. The lode therefore seems to 
be holding its size and value quite well at this point 
for at least 200 feet deeper than the 200 feet level. 

No. 1 Bore of the 1924 series is close to No. 2 of 
the old series but begins over 200 feet further East 
and therefore gives a considerably deeper section of 
the lode. It starts 711 feet East and 64 feet North 
of the "central shaft" and runs N. 75% degrees W. 
at an angle of depression of 50 degrees for a length 
of 1,002 feet, equal to a vertical depth of 768 feet 
and horizontal measurement of 644 feet. Taking 
for the sake of uniformity and comparison the mine 
figures rather than those given in the Annual Report 
of the Mines Department for 1925 (pages 126-132), 
average values of 38s. per short ton were obtained 
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for 2 feet 1 inch (true width) from 801 to 804 feet 
and 40s. for 2 feet 10 inches (true width) from 810 
to 814 feet, 19s. 6d. for 1 foot 5 inches at 880 to 890 
feet, 21s. 9d. for 4 feet 4 inches from 898 to 904 
feet, and traces of values from 904 to 939 feet. 
These veins correspond in position fairly well with 
those in the above-cited No. 2 Bore of the older series 
but are at 600 to 750 feet vertical depth. It is not 
certain that either of these bores has gone far enough 
to be sure of having cut through the western branch 
of the lode system seen at 100 and 200 feet levels. 
Dr. Larcombe's report (page 127 of Annual Report 
Mines Department 1925) shows that there was a 
change of country in the last 32 feet of this bore 
from calc schist to porphyrite, a change which may 
or may not prove to have economic significaiJice. 
Porphyrite was not met with in any of the other 
bores. In this bore the lode has not given at all a 
promising section, the veins having become very 
small in comparison with the large ore-bodies seen 
elsewhere in the mine, but no very great significance 
can be attached to this as they vary quite largely in 
size and value within short distances in the working!> 
in the higher levels. 

About 107 feet south from No. 1 bore of the 1924 
series the cross-section of the lodes in this vicinity 
is continued eastward by workings from the "new" 
shaft and the No. 2 Bore of 1924. No. 2 Bore starts 
200 feet ,S, 75 degrees E. from the "new" shaft on 
the east lode which is 145 feet from the centre of the 
old workings on the outcrop of the east lode. It 
goes N. 75 degrees W. at an angle of 50 degrees de­
pression to a depth of 544 feet, equal to 417 feet 
vertical depth, and 350 feet horizontal measurement. 
'fhe shaft is shown on the mine drawings as sunk 
with its northern edge along the line of the b(}re, but 
(}Wing to the plats and crosscuts being on the south 
side of the shaft, the crosscuts are 7 to 15 feet south 
of the line of the bore up to their intersection with 
the main drive, which is almost over the line of the 
bore. If the bore has not deflected seriously, which 
is unlikely in its short distance, there is some diffi­
culty in reconciling the section shown by the bore 
with that given by the 290 feet level crosscut close 
above it. At 400 to 410 feet the bore passed through 
some rich values, gold being visible in some of the 
core. A detailed section from his examination of 
the cores in this bore is given in Dr. Larcombe's 
report previously cited, at page 128 of the 1925 An­
nual Report of the Mines Department, and in the 
drawing opposite same page. This seetion shows 
that quartz dolerite greenstone forms the country 
east of the lode at this point and that the lode 
itself is formed of transmuted! quartz dolerite 
rock, but in the end passes into calc-schist, 
which is the country of the West Lode. There is 
some appearance of the East Lode being more or less 
on the contact of the calc schist and quartz dolerite. 
The section shows five bands in the core containing 
gold values, 400 to 402 feet and 406 to 408 feet being 
very high grade, 434 feet to 446 feet about 24s. per 
short ton, poor ore from 446 to 472 feet and 46s. 
per short ton from 472 to 478 feet. From 500 to 
522 feet there is another length of poor values, about 
18s. per short ton on the average. There are values 
more or less from 400 feet to 47fi feet, and again 
from 500 to 522 feet. These lengths of core would 
be taken at an angle across the lode, not at right 
angles to it, the true width being about three-fourths 
of the lengths bored through. Had the plat anti 
crosscut been on the North side of the shaft instead 
of the South one they should have found the bore, 
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if there had been no deflection, and the difference in 
the bore section of the lode from that given by the 
crosscut is rather puzzling. In· the crosscut at the 
290 feet level a slight break in the rock about 50 feet 
from the shaft possibly corresponds with the rieh 
veins at 400 to 410 feet in th~ bore, but gave no 
values. At 72 to 76 feet from the shaft 4 feet gave 
44s. 3d. assays, 76 to 85 feet 16s., and 85 to 90 feet 
7ls., all per short ton, followed by 90 to 105 feet 
nil, 105 to 110 feet 11s. 3d., and 110 to 115 feet 23s. 
4d. From 115 feet to 157 feet, a width of 42 feet 
in the crosscut, the assay returns average 39s. 6d. 
per short ton. The crosscut was then carried to 166 
feet from the shaft in country. Assuming that the 
rich veins at 400 to 410 feet in the bore were not 
met with in the crosscut, but lie to the North side of 
it, the other veins in the bore correspond fairly well 
in position with those in the crosscut 50 to 100 feet 
higher up, a distance sufficient to account for con­
siderable change in the ore body, and it seems t,o 

me that this is more likely to be the true state of 
the case than that the bore has deflerted upwards to 
a position in which the good vein at 72 to 76 feet in 
the crosscut would be that seen at 400 to 410 feet in 
the bore. The end of the crosscut would then be only 
about 60 feet above the bore at 510 feet, and the 
change from the big ore body from 115 to 157 feet 
in the crosscut to the much smaller and relatively 
poor veins in the bore would be a very sudden one. 
If the bore be not deflected, the cross-section shows 
considerable probability that boring was stopped too 
soon, and would have been better carried on another 
100 feet. The regular development of the lode by 
mining work below the 290 feet level will, however, 
soon resolve all difficulties in understanding the posi­
tion much more thoroughly and satisfactorily than 
by more boring. The want of cloRe correspondence 
of the ore-veins in this bore with the ore-body in 
the crosscut, however, emphasises the variability in 
the occurrence of values in these lodes which appears 
to be very characteristic of them, and which is very 
apparent when sampling the veins, successive sam­
ples from the same cuts differing often in assay 
value quite widely. 

No. 3 bore of the ea.rlier series, and No. 3 of 1924, 
are through the East lode near the South shaft, about 
160 feet apart. 

The No. 3 earlier bore commenced at a point 13S 
feet North and 160 feet East of the South shnft, 
and was bored on a line running N. 83 degrees W., 
at an angle of depression of 50 degrees to a depth 
of 498 feet (scaled from company's drawing-s), ermal 
to 381 feet vertical depth and 320 feet horizontal 
measurement. It finishes almost vertically under the 
West drive at a point about 205 feet North of the 
West crosscut at 100 feet level from the South shaft, 
and has evidently been intended to cut the big ore­
body worked above the 100 feet level townrds the 
junction of the West and Y drives North. The mine 
summary shows:-

Quartz S trinp:erll-
2641. to 277ft. = 12Ut. = 
305- , 317Ht. = I2Ht. = 
321 " 324ft. = 3ft. = 

Oxidised-

Average 
Assa.v: 

I 1ft. across Lode 1 6s. Od. 
11ft. 10s. Od. 
2!ft. " " 29s. !Id. 

345! " 384ft. = 39tft. = 35ft. " 30s. 3d. 

451. 7d • 
Sulphide-

348 " 368ft. = 20ft. = 18ft. .. .. 



It is worth noting that in this bore oxidised ore 
was found in the bore to a depth of 384 feet, or 
30{) feet vertically from surface. Sulphide ore was 
passed through from 348 to 368 feet and then 
changed to red oxidised ore to 384 feet. Deep oxi­
dation of the lode-stuff is also seen on the west lode, 
where it goes below the 200 feet level in parts of the 
north drive. Throughout the mine oxidation of the 
ore to 100 feet depth is usually complete and that 
from 100 feet to 200 feet is partly oxidised, but to 
find oxidation to 300 feet is unexpected. As the 
present water level is quite shallow this deep oxida­
tion is doubtless the result of changes in the water 
level during past time. The present surface is pretty 
certainly only a Short depth below the old surface to 
which the ground had been worn down prior to the 
deposition of the N ullagine ( Cambrian) beds seen 
only a few miles away in the Finlayson Range. 

As the old No. 3 Bore passes through the Y Lode 
between the 200 and 300 feet levels and the 290 feet 
level from the ''new" shaft appears to be following 
the same branch, the ground proved by the bore 
should now be in process of being opened up by the 
level. It seems probable that neither bore nor level 
have yet eut the west branch in this part of the mine. 

The 1924 No. 3 Bore starts from a point 240 feet 
S. 7772 degrees E. from the south shaft and goes 
down on a bearing of N. 77% degrees W. at an angle 
of depression of 50 degrees for a depth of 620 feet 
(scaled from Company's section), equal to 475 feet 
vertical depth and 399 feet horizontal measurement. 
It is fully described in Dr. Larcombe's report on 
p. 129 of 1925 Annual Report of the Mines Depart­
ment, which shows that to 356 feet it passed through 
quartz dolerite greenstone and lode-stuff derived 
therefrom, from 356 to 358 feet a white quartz vein, 
probably one of the later series of white quartz reefs 
common in the district and which pass through the 
lodes, from 356 to 386 feet a dyke of felsite (kerato­
phyre) carrying small values in gold, and then to 
620 feet into fine-grained calc-schist greenstone. At 
170 to 172 feet a vein 1% feet wide was cut, assaying 
25s. 6d. per short ton. This does not appear to cor­
spond with any vein which has been worked or 
seen previously. At 286 to 290 feet 2 feet 11 inches 
of core carried an average value of 48s. This seems 
to correspond in position with the lode seen in the 
Z drive at the lOO feet level. From 325 to 376 feet 
was more or less lode matter, corresponding very 
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well in position with the lode seen on the plans at­
the 30 feet level, and the opencut lying a short dis­
tance South of the South shaft. This lode seems 
much too far to the East to be either the Y or West 
branch of the lode. From it were obtained assays, 
as follows:-

Feet. 

325 to 327 
329 " 333 
335 " 339 
344 " 348 
350 " 376 

51 feet 

I True Width. I Average Value per 
Short Ton. 

I 

1ft. 6in.j 
2ft. llin. 
2ft. llin.\ 
2ft. llin .. 

19ft. 4in. 1 

29ft. 3in.l 

42s. 6d,} Average 
30s. Od. 
59s. Od. 39s. 2d. 
27s. Od. 
4s. Od. to lSs, Od. 

Values came into the bore again at 500 to 502 
feet of 40s. for a true width of F/2 feet. Tht> 
position of this vein coincides well with that of the 
Y drive at 100 feet, and if this be correcs the bore 
did not go quite far enough West to cut the West 
branch, which it should reach in about another 
50 feet. 

The No. 4 Bore of the old series was put down 
about 868 feet South and 16 feet East of the South 
shaft in direction North 83% degrees West and 
angle of depression 50 d.egrees to a depth of 687 
feet (scaled from Company's sections), equal to 526 
feet vertical and 442 feet horizontal measurement. 
This bore is nearly 300 feet South of the furthest 
South workings on the lode and is well placed for 
cutting any continuation of the lode to the South­
ward, but as no values were obtained in it, it would 
seem that the lode has come to an end in this direc­
tion or that some as yet undiscovered dislocation 
has taken place by faulting or intrusion of a dyke. 
Prospecting further South along the lode at 140 or 
290 feet level would probably be the best way of 
testing this end of the mine further. 

Now that a large amount of underground develop­
ment has been done on the Western and .Eastern 
lodes it is easily seen that the diamond drill bores 
might have been carried deeper with some advan­
tage, and that somewhat different sites would 
probably have been chosen for them if the under­
ground information now available had been so when 
the boring was decided upon. 

APPENDIX No. IV. 

:M:etallurgicaf Treatment. 

The earlier operations on these mines were en­
tirely on the weathered or oxidised portions of the 
ore-bodies, and the experience has been that ordi­
nary battery and cyanide treatment has not been 
satisfactory in obtaining a good extraction of the 
gold. Most of the tailing, however, has been re­
treated with good results 'by finer grinding and 
again cyaniding, and it would appear that the gold 

in the ore is mostly in very minute particles, liable 
to remain sealed up in the larger particles of the 
lode-matter, and requiring very fine grinding before 
it can be set free. 

The oxidised ore is also of a very clayey nature 
and makes much sticky slime which is difficult to 
treat 'by filtration processes, Owing to the mines 
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of. the Wiluna District often containing antimony 
orest as stibnite and stibiconite, it has often been 
stated that the difliculties in ore treatment were 
llue to the presence of antimony in th~ lodes, but 
more extended investigat.ion has shown that this is 
not usually the case. Seventeen analyses by tu, 
uover=ent Analyst are quoted on page lt.i9 of the 
Annual lieport of the Department ot Mines for 
11.1:Jo in which an,timony was· specially searched for, 
but found to be absent, but in every case but that 
of three tests from the No. 3 bore, a good deal of 
arsenopyrite was found in the sulphide ore from the 
1924 bores. The antimony sulphide veins seen in 
some of the mines of this district appear to be of 
a much later date of origin 'than the auriferous 
lodes, and often run right through the older ore­
bodies in definite veins. Where such vems are en­
countered it is obvious that a certain amount o.c 
antimony must get into the battery residues, but in 
practice it has not been difficult to pick out a great 
deal of the antimonial veinstuff before it is crushed 
at all. The arsenopyrite, however, is very closely 
associated with the gold contents of the ore, and 
even pro1onged ,treatment with cyanide solutions 
and very fine grinding have been unsuccessful in 
obtaining a satisfactory gold extraction. It has 
been found, therefore, that roasting of the arsenical 
sulphide ores is a practical necess~ty in order to get 
a good extraction of the gold. It is still a matter 
of balancing of costs to ascertain whether it will 
pay best to dry-crush and roast the whole of the 
ore as is the most usual treatment in vogue at Kal­
goorlie, with subsequent regrinding, amalgamation 
and cyaniding of the roasted ore, or to adopt the 
alternative of wet-crushing and concentration, with 
roasting of the concentrates. The Company are 
working out data to enable a decision to be arrived 
at on a scale of about 30 tons of ore per day. Ten 
stamps of the old Gwalia Consolidated Battery have 
been put into action again, crushing 30 tons of ore 
per day. The crushed ore is pumped up to an 
elevated dlrag classifier, the overflow slimes from 
which go into de-watering tanks, the separated 
water from which returns to the mill supply. The 
sands from the classifier go to a tube-mill where 
they are finely ground, only about 12 per cent. re­
maining on a 150 mesh sieve, and the ground 
effiuent is pumped up to the de-watering tanks. 
From these the thickened slime runs to n set of 8 
Minerals Separation Company's cells, where it is 
strongly agitated and the sulphides separate with 
the floating froth forming on top of the cells. 
Eucalyptus and other oils are added to the tube­
mill feed, and again in the cells, and a little potas­
sium xanthate as a conditioner. The mine salt 
water is used in the mill, and is very dense, having 
a specific gravity of 1.114 and containing no less 
than 18.45 per cent. of various salts in solution. 
'fhe lvanhoe G.M. water at Kalgoorlie contains 
only 4.85 per cent. of dissolved salts. The specific 
gravity of the ore is taken as averaging 2.g, making 
a pulp of from 1.22 to 1.40 specific gravity. The 
specific gravity of the floated concentrate is taken 
at 3.75. 

The quantity of oil used is about % to Vz lb. per 
ton of ore treated, and of potassium xanthate 
3/20ths to % lb. At the time of my visit the final 
practice had not been settled, and variations in re­
agents, oils, speed, density of pulp, salinity of solu­
tions, and other factors were being systematically 
tried out in order to arrive at the best treatment. 
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The following figures werE) given. to me as an ex­
ample of the progress being attained:-

Head Value of Ore being treated, 36s. Od. per short ton. 
Tailing , , , 1 Os. Od. , , 

Cell. 

1 ... 
2 ... 
3 .. . 
4 .. . 
5 .. . 
6 .. . 
7 .. . 
8 .. . 

Adjust­
ment ... 

Percentage 
of Total 

Recovery. 

61·2 
17·5 
7·9 
5·0 
2·6 
2·0 ! 
1·3 
2·0 

99·5 

·5 

100·0 

Aasa v Value of Con· 
centrates, Shillinfs 

per Short Ton. · 

X 
X 
X 
X 
X 
X 
X 
X 

3<JO 
191 
98 
99 
50 
31 
25 
19 

Average 233 • 5 

Average: 233·51. 

Prod net. 

= 18;360·0 
-- 3,342·5 

774·2 
495·0 
130·0 
62·0 
32·5 
38·0 

23,234·2 

ll6·8 

= 23,351·0 

The average assay value of the ore treated being 
36s. Od. per ton, concentrates 233.51s., and tailing 
10s. Od., the percentage of concentrates works out, 
to balance, at 11.633 per cent. and of tailing 88.367 
per cent., thus:-

% s. d. % 
Concentrates ... ll·633 at 233·51 0 = 2,716·4 = 75·5 
Tailing ... 88·367 , 10 0 = 883·6 = 24·5 

Ore ... 100 ·000 " 36 0 = 3,600·0 = 100·0 

'fhe concentrates in this case thus contained 75.5 
per cent. of the original value of the ore, and the 
tailing 24.5 per cent., and the proportion of the orig­
inal ore value saved m eaeh cell works out as fol­
lows:-

Cell. I 1 I 2 I 3 I 4 I 5 I 6 I 7 j 8 I Total. 

ercentage of % % % % % % % % % 
total recov-

p 

ered value ... 61·2 17·5 7·9 5·0 2•6 2·0 1•3 2·0 99•5 

p ercentage of 
original ore 

6·0 13·8 value ... 46·2 13·2 2·0 1·5 11·0 1·5 75·5 

The loss in tailing of 10s. per ton of tailing (say 
9s. of original ore) is still too high, and efforts are 
being made to reduce it. In experimental work on 
a small scale, it has been found possible to reduce 
tailing assays below 4s. per ton, and I do not think 
that it will be very long before means are devised of 
getting even better results than this by the flotation 
method on a working scale. 

The assay value of the concentrates at the tiine 
of my visit was given to me as averaging 220s. to 
280s. per short ton. It will be seen from the above 
tabulated results that the concentrate from the first 
cell or hutch is much richer in gold than from any 
subsequent one, the values falling with each succes­
sive hutch. It is usual to take the float from the first 
four hutches (amounting in the above example to 
9Ul per cent. of the total recovered value) as fin­
ished concentrate and return the product of the last 
four hutches to the mill circuit again. 

The amount of concentrate obtained is averaging 
about 10 per cent. of the weight of ore milled, and 
contains about 9.40 per cent. of metallic arsenir, 
equal to 20.43 per cent. of arsenopyrite. The total 



sulphur in the crude ore was given to me as 3.43 
per cent. Sixteen amtlJEes of bore cores in Dr. 
Simpson's tables, on page 169 of the Annual Report 
of the Department for Mines for 1925, give the fol­
lowing average results:-

Bore. No. of I A . IS 1 h l Arseno-~ p 'te Analyses. rsen1c. . u p ur. pyrite. yr1 . 

No. 1 
ere % % ere ... 4 0·593 2·105 1·283 3·4ti76 

No. 2 ... 7 0·900 2 ·150 1·950 3·2900 
No. 3 ... 5 0·0154 0·612 0·184 1·01540 

Weighted 
Average ... 16 0·67 1·66 1·23 2·65 

The average ratio of sulphur to the mixed sul- _ 
phides arsenopyrite and pyrite in these results is 
1.66 to 3.88 or 1 to 2.337, and on this basis the 3.43 
per cent. of sulphur in the crude ore treated at the 
mill would correspond to 7.69 per cent. of the com­
bined sulphides, made up of 2.44 per cent. arseno­
pyrite and 5.24 per cent. pyrite. The 20.43 per cent. 
of arsenopyrite in the concentrates would mean 44.01 
per cent. of pyrite, or 64.44 per cent. of the com­
bined sulphides, if the two sulphides concentrate 
equally well, which may or may nut be the case. In 
the absence of di.J:ect analyses of the ore milled and 
the concentrates, it would seem therefore from such 
other figures as we have in hand that the concen­
trate is likely to be about 64 per cent. sulphides and 
36 per cent. gangue, which would be a fairly normal 
figure for concentrates. The ratio of crude ore to 
concentrates is taken roundly to be about 10 to 1, 
but in the foregoing calculations it was found that 
11.633 per cent. of concentrates were required to 
balance the assay results, which is a concentration of 
only 8.6 to 1. Taking the ratio of concentration as 
8.6 to 1, the 7.69 per cent. of mixed sulphides taken 
to be in the crude ore would account for 7.69 x 8.6 
= 66.1 per cent. of sulphides in the product, if all 
the sulphides were saved. No doubt more complete 
and exact figures will soon be available which will 
enable it to be seen more precisely what proportions 
of the sulphides and gold in the original ore are re­
covered in the concentrate, and to what extent the 
unrecovered gold is locke0. up in the earthy part of 
the tailing and in the sulphides left therein respec­
tively. The treatment by flotation is still largely in 
an experimental stage, !lnd it is too early to found 
conclusions as to its final success on the results as yet 
available. 

The sulphide concentrate is being roasted in an 
Edwards' roasting furnace, and the manager has in­
formed me that this part of the treatment operation 
is going on very successfully, giving a well oxidised 
product from which the gold is readily obtainable by 
cyaniding. 

If it should prove that the flotation treatment does 
not suceed in making a high enough extraction of 
the gold, the alternative is always open of dry-crush­
ing the ore and roasting it as a whole before finally 
crushing to slime and extracting the gold by cyanide 
treatment, with or without amalgamation. This is the 
existing standard Kalgoorlie method, and can be re­
lied upon for a satisfactory gold extraction at costs 
comparable with those of the mills there. The first 
cost of this style of plant, however, will be very 
much greater than that for flotation treatment of 
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the total ore, followed by treatment of a greatly re­
duced quantity of concentrates, say, about a tenth 
only of the original tonnage, and it will require close 
analysis of all costs of both processes. to enable it to 
be finally determined which method will be the greater 
economical success when all cost factors are taken 
into consideration. With the tJ.'ial plant at Wiluna 
testing the flotation method on ::t. scale of 30 tons a 
day, Mr. Vail will be in a position before long to 
make close comparison of all these factors with his 
results at Kalgoorlie in the Lake View and Star Com­
pany's new mill by the standard Kalgoorlie method . 

Whichever method of treatment be ·adopted there 
will be a large quantity of oxide of arsenic pro­
duced by the roasting of the arsenopyrite, and of sul­
phur dioxide from the sulphur in both the pyrite 
and arsenopyrite. The sulphur dioxide in the fur­
nace fumes soon combines with moisture and oxidises 
in the air to sulphuric acid which must be expected, 
particularly when associated with arsenic, to have 
a very destructive effect on all vegetation in the 
vicinity, and a strong corrosive effect an all unpro­
tected iron in buildings and machinery. Taking the 
sulphides in the crude ore as 2.44 per cent .. of arseno .. 
pyrite and 5.24 per cent. of pyrite, it may readily 
be calculated what a serious amount of these poison­
ous products will be produced. 

Arsenopyrite contains 75/163 of its weight of 
metallic arsenic and 32/163 of sulphur, and 2.44 
per cent. of arsenopyrite would,. therefore, mean 
1.12 per cent. of metallic arsenic and 0.48 per cent. 
of sulphur per ton of crude ore. Pyrite contains 
8j15 of its weight of sulphur. So 5.24 per cent. of 
pyrite in the ore would correspond with 2.79 per 
cent. of sulphur, making a total of 3.27 per cent. of 
sulphur in it from both minerals. 

Twenty-five parts by weight of metallic arsenic 
oxidise to form 33 parts of arsenious oxide (white 
arsenic). So 1.12 per cent. of arsenic in the ore 
would increase to 1.48 per cent. of white arsenic; 
32 parts of sulphur make 98 parts of absolute sul­
phuric acid (H,SO.), so the 3.27 per cent. of sulphur 
in the ore would yield 10.01 per cent. of H,SO,. 
Every hundred tons of ore roasted, therefore, would 
put out 1.48 tons of white arsenic into the atmo­
sphere and 10.01 tons of absolute sulphuric acid. 
H is expected that the mine will treat about 1,000 
tons of ore a day, which would involve the discharge 
from the furnaces daily of 14.8 tons of white arsenic and 
100.1 tons of sulphuric acid. The London quotation 
for white arsenic of May 17th, 1927, was £16 a ton, 
and at this price the daily production of white 
arsenic, if it could all be saved, would he worth £237 
equal to 4s. 9d. per ton of ore treated. The expenses 
of putting white arsenic on the market would, how­
ever, be heavy, and probably a production of nearly 
15 tons a day would depress the price materially 
and would be difficult for the market to absorb. 
The figures are, however, useful as a reminder that 
the arsenic content is of considerable value and 
that Cottrell precipitation of arsenic from the 
furnace fumes, besides being necessary for the 
health of residents in the vicinity of the mine, would 
probably more than pay for its cost. 

There unfortunately is little hope that the large 
quantities of sulphuric acid formed by the roasting 
can yet be recovered economically by any proved 
process from the furnace fumes at such a place as 
Wiluua, which is very unfavourably situated for 
distribution or utilisation of such a product. · 



If the sulphide values can be concentrated suc­
cessfully by flotation or gravity process into a 
product very clean from intermixed sand and other 
earthy matter, it may nevertheless be found possible 
to carry the concentrates to a coastal port for roast­
ing and final treatment, at which both arsenic and 
sulphuric acid could be r~covered as commercial 
products and utilised. The residue after extraction 
of the gold would also be of value for making red 
hematite paint or as an iron ore. Obviously any 
scheme of treatment of, say, 60 or more tons of 
sulphides per day in this way would only be possible 
if there were railway communication from the mine. 
to the coast. The same problem will arise at Kal­
goorlie also if th~ concentration of sulphides be 
generally adopted, and it is a matter of considerable 
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national importance that valuable substances such 
as sulphur and arsenic should not be wasted. 

The Eustis process of extracting sulphur in a free 
state from pyrites will be worth serious considert~.­
tion in this connection, the end productl5 being gold, 
electrolytic iron, free sulphur, and white arsenic. 

So long as the sulphides are treated at the 111ines 
by simple roasting, with waste of the sulphur and 
arsenic, the principal precautions for health pur­
poses which can be taken praetically are to condense 
as much white arsenic as possible in fume chambers, 
and to discharge the gaseous fumes at as high a 
level as possible from tall chimney stacks so as to 
dissipate theiL ae much as possible through the 
atmosphere. 
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Annual Report of the Board of Examiners for Colliery MAnagers-' and -tfncfer­
Managers' Certificates under " The Coal Mines Regulation Aet, 1902 .. 1926. ' ' 

Office of the State Mining Engineer, 
Mines Department, 

Perth, 23rd April, 1928. 

The Under Secretary for Mines, Perth, 

Sir, 
The Annual Report of the Board of Examiners 

for the year 1927 is submitted for the information 
of the Hon. the Minister for Mines. 

Two Board meetings were held during the year 
under review; the first being held on the 7th April 
instead of the 28th April, owing to the absence from 
Perth of the Chairman on the latter date; and the 
second on 26th October, 1927. 

EXAMINATIONS. 
.April.-Examinations for First and Second Class 

Certificates of Competency were advertised to be 
held in April, but no applications were received. 

October.-In response to the advertised examina­
tions to be held on the 6th, 7th, and 8th October, 
only one candidate sat for the examination for 
Second Class Certificate of Competency. As this 
candidate failed to gain the requisite number of 
marks for a pass, the Board decided that it could 
not grant a certificate. Copy of examination papers 
herewith. 

Mr. M.c V ee, Inspector of Mines, Collie, supervised 
the examination, both written and oral. 

We have the honour, etc., 

A. MONTGOMERY, 
State Mining Engineer. 

T. BLATCHFORD, 
Government Geologist. 

JAS. McVEE, 
Inspector of M'ines. 

V. RUSSELL, 

Acting Secretary. 

THE COAL MINES REGULA'l'ION ACT, 1902-1926. 

Examination for Second Class Certificate of Competency 
as Under Manager or Overman. 

SUBJECT: VENTILATION AND DANGEROUS 
GASES. 

Wednesday, 5th October, 1927, 10 a.m. to 11.30 a.m. 

Possible 
Marks. 

50. 1. 'l'he Deputy reports that two of the sixteen 
places in a ventilating district are foulerl 
with firedamp which he has failed to re· 
move. Safety lamps are used, and the 
fourteen places commence work. What 
directions would you give reg-arding the 
district 7 

50. 2. There are fifteen parallel 'bords driven up 
to a fault situated 40 yards from the 
innermost line of cut-throughs; the seam 
gives off a little C.H4. Is there any­
thing you would do before abandoning 
the district 7 If so, show on a sketch 
how and where you would do it. 

POI!I!Ible 
lllarks. 

50. 

50. 

50. 

3. 

4. 

5. 

In a hard coal searii, -dry and ~dusty, there 
is no water to damp the dust 'before shot 
firing. What· will you do, aJJ.d how' 

Show how you would ventilate the workings 
on the accompanying plan. 

In the absence of firedamp how might an 
explosion occur in a dusty minef What 
would be the chief factors olontributing 
to the above7 How would you minimisa 
the possibilities t 

50. 6. An airway is 6ft. 9in. high and 13 feet 
wide. The anemometer registers the 
velocity of the air at 6 feet per second . 
Calculate the quantity of air passing in 
cubic feet per minute. 
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THE COAL MINES REGULA'l'JON ACT, 1902-1926. 

.JJ.'xamination for Second Class Certificate of Competency 
as Under Manager or Overman. 

SUBJECT: MINING OF COAL. 

Wednesday, 5th Octob<>.r, 1927, 11.30 a.m. to 1 p.m. 

Possible 
Marks. 

tro. · 1. It is proposed to run a feeder of watel' 
through a stopping sealing off a dip 
district. How can this be clone so that 
the efficiency of the sealing off stopping 
is not impaired 7 

50. 2. A pillar working place 8 yards wide and 12 
yards long has just finished and the 
timber has to be drawn. Sketch the 
place and show how you would start ancl 
continue drawing the timber. 

50. 3. What are the principal points to keep in 
view in introducing coal cutting ma­
chinery into a colliery so as to obtain 
the best results~ State what rules you 
would consider it advisable to put in 
force for the guidance of those employed 
at machine cutting. 

50. 4. Compare the "longwall" and '· bord and 
pillar" methods of working a seam of 
coal and give the ideal condition for 
each system. 

50. 5. The brushing of a long wall working con­
sists of hard slickcn sided shale, which 
when built into the pack walls is liable 
to be squeezed out on to the gateways. 
Explain how this trouble can be lessened 
by any means. 

50. 6. Large areas of coal have been lost owing 
to creep and crush in bord and pillnr 
workings. Describe and illustrat~ 
"creep and crush" and give your . 
opinion as to their cause and occurrence. 
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The open working Faces requ1rlng to be veiJti!ated are? disl!r'!Jui:;hed qy a thick 6/a~:·/( fine; lhe open atrways 
and haulage roads by two parallel dotted 1/nes. A /I the rest or the space with1n the edge oF the solid coal is 
fi /led with slow1ng. Th£Jre are to be Four air-crossings and Rve splits oF air. 
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THE COAL MINES REGULATION ACT, 1902-1926. 

Exarnination for Second Class Certificate of Competency 
as Under Manager or Overman. 

SUBJECT: ARITHMETIC. 

Wednesday, 5th October, 1927, 2 p.m. to 3 p.m. 

Possible 
Marks. 

16. 1. Work out the quantity of wal contained in 
20 acres of a seam of the following 
section:-

Coal 
Band 
Coal 

ft. in. 
2 6 
0 9 
2 9 

The specific gravity of the coal is 1.28. I£ 
7 per cent. is allowed for waste what is 

, the quantity available for usef 

17. 2. A pump in a mine delivers 510 gallons pe~ 

16. 

minute. Owing to a breakdown the 
pump stand$ for four hours; after re­
pairs it -if! necessary to run the pump for 
12 hours before the water is reduced tll 
the same level as before the breakdown. 
What is the feeder of water per minutet 

3. The miners ate paid 4/3d. per ton for 
"pick coal, " 3 /ld. for "maclline coal," 
and 3/3d. for "tops," 35 per cent. of 
the output is "pick coal," 55 per eent. 

· ''machine cut coal,'' and 10 per cent. is 
''tops.'' Find the average price per 
ton paid to the miners. 

17. 4,. Bord_s are 6 yards wide and one chain 
apaxt centres, and cut throughs 4 yards 
and 2 ·chains apart centres. The thick­
ness, of ·the seam is 8 feet. Taking the 
speci& gravity of the coal to be 1.28, 
what is the percentage of coal lost in a 
pillar if 1,560 tons are got out in its 
extraction f _ 

;19·; - 5. A shaft having an internal finished diameter 
of 20 feet is lined with brickwork 18 
inches tMck. What is the area of the 
brickworkt 

17. 6. · Water is delivered into a cistern 14 feet in 
diameter at the rate of 10 gallons per 
minute. How long would it take to fill 
the tank to a depth of 6 feeU At what 
rate would the water rise up the side of 
the cistemf 

lOO 

THE COAL MINES RF..GULATION ACT, 1902-1926. 

Examination for Second Class Certificate of Competency 
as Under Manager or Overman. · 

SUBJECT: ROADWAYS. 

Wednesday, 5th Octo'ber, 1927, 3 p.m. to 4 p.m. 

Possible 
Marks. 

50. 

50. 

50. 

50. 

50. 

50. 
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1. 

2. 

3. 

4. 

5. 

6. 

What are ''self-acting inclines9 '' Assume 
that one has been designed and will not 
work. Give the possible cause or causes. 

With endless rope haulage up a grade of 
1 in 6, what precautions would you take 
to guard against accidents by clips slip­
ping, breakages of ropes, etc. 'I 

Describe with sketches how you would re­
place broken timber in a roadway which 
is heavily weighted. 

Show by sketches how you would work a 
main and tail rope with two branches. 

An undulating roadway has to be prepared 
for endless rope haulage. Explain in 
sequence the necessary work to be done. 

The haulage roads of a d~ep and dry mine 
are exceedingly dusty. What practical 
method would you suggest as -to dealing 
with the dust! 

THE COAL MINES REGULATION ACT, 1902-1926. 

Examination for Becond Class Cc1·tificate of Competenru 
as Under Manager or Overman. 

SuBJECT: THE COAL MINES REGULATION ACT, 
1902-19:ui. 

Wednesday, 5th October, 1927, 4 p.m. to 5 p.m. 

Possible 
Marks. 

16. 

16. 

17. 

17. 

17. 

17. 
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1. 

2. 

3. 

4. 

5. 

6. 

What are the provJBlCns of the Coal Mine~ 
Regulations Act in reference to the em­
ployment of boys in and about coal 
mines! 

What are the requirements of the General 
Rules with reference to travelling on 
haulage roadsf 

What are the provisions as to signalling in 
shafts and on planes~ 

What is meant by the terms ''ventilating­
district' ' and ' 'Main haulnge roai! ' ' as 
stated in General Rule 11 (k)' 

I£ a dry and dusty place forms part of a 
''main haulage road'' or is contiguous 
thereto, what are the requlrsments of 
General Rule 11 f 

What doos the Act say about the construe­
tion of a safety lamp~ When and where 
ought safety lamps to be used' 
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DIVISION Ill. 

REPORT OF THE SUPERINTENDENT OF STATE BATTERIES. 

Department of l!ines, 
State Batteries Branch, 

Perth, 25th May, 1928. 

The Under Secretary for Mines. 

Sir, - -

.1; her~with submit my Report o;n State Battery 
operations for the year ended 31st December, 1927, 
for the information of the Hon. the Minister for 
Mines. 

This is the thirtieth report. 

MILLING. 

l !till pleased to report that the tonnage crushed at 
State batteries shows an increase of 3,957%, tons 

·· over- that· of the preceding year, and is the highest 
since 1923, which was the last year in which appre­
ciable quantities of lode material were supplied by 
the Wiluna leases. 

Tonnage.-Three 10-stamp and fourteen 5-stamp 
mills crushed 451 parcels of customers' ore, aggre­
gating 21,157% tons, as against 379 parcels totalling 
17,104¥2 tons in 1926. 

Batteries crushing over 1,500 tons were :-Cue, 
3,373.25 tons; Coolgardie, 3,088.5 tons; Peak Hill, 
2,3,20 tons; Wiluna, 11979.5 tons; Ora Banda, 11714 
tons; Meekatharra, 1,535 tons. 

Return by Amalgamation.-18,503.43 ounces of 
bullion, estimated to contain 15,684.5 fine ounces, 
were recovered, the net value being £661612.52, or 
62.96 shillings per ton. 

The gross value of the ore was estimated to be 
worth 87s. 10d. per ton, giving an extraction of 
7i.62 per cent., or 3.30 per cent. less than for the 
preceding year. 

Stamp Duty.-The avro"age duty per stamp per 
24 hours was 4.4 tons for 5-stamp mills and 3.56 tons 
for 10-stamp mills. The duty for the 5-stamp mill 
is good when it is considered that no secondary grind­
ing plant is used, and the screen used is mostly 
aO-mesh. 

Fuel Consumption and Power Costs.-Considering 
some of our plants have been forced to work two 
shifts and the rounds of crushings are small, neces­
sitating frequent starting up, the fuel consumption 
has been good. 

For Steam-driven Plants.-Yarri gave the best re­
~ult, with a consumption of 8.06 lbs. of firewood and 
a cost of .77 pence per h.p.h. 

For Charcoal Producer Plants the best results were 
obtained at Boogardie, .89 lbs. of charcoal and .47 

pence per h.p.h.; and Cue, .63 lbs. of charcoal and 
.95 pence per h.p.h • 

For Wood Producer Plants excellent results were 
obtained at all plants, Norseman giving the best 
fig:ures of 2.88 Jbs. and .2q pence per h.p.h. 

Repairs and Renewals.-The cost of milling re­
pairs and renewals show a satisfactory decrease com­
pared with the preceding year's figures due to gen­
eral overhaul and reconstruction of a number of our 
plants. £1,962 15s. 6d. was expended under this head­
ing, equal to ls. 10d. per ton, as against 4s. ld. in 
1926. 

Revenue.-£10,710 6s. 8d. was received, equal to 
10s. 2~04d. per ton, as against 9s. 7.56d. per ton for 
192.6.. . The increase is due to the collection of ap­
proximately £800 for water sold to the Victorious 

- Mine at Ora Banda. 

Expenditure and Cost per Ton~......,.The expenditure 
amounted to £21,252 18s. 10d,, .or 20s. 2.7d. per-ton, 
a :teduction on the cost of the previous year of 3s. 
8.04d. per ton, due to the increased tonnage and re-
construction of our plants. · 

Rebates and SubsicUes.-~bates paid from the 
Mines Development Vote deducted from charges for 
crushing low-grade ores amounted to £739 10s. 3d., 
whilst cartage subsidies were all~wed on 6,863~ tons, 
amounting to £4,283 14s. 7d. 

Loss on W orking.-The loss on milling was £10,542 
12s. 2d. 

Tailing Purchase.-From the 21,157.25 tons milled 
14,256~ tons of payable tailing were purchased for 
a gross return to owners of £17,803 and a net return 
of £12,814. Figures on Schedule 7 represent actual 
payments per Treasury books, including some tail­
ing produced late in the preceding year. 

Return to Owners.-21,157.25 tons milled produced 
£66,612.52 by amalgamation, equalling 62.96 shillings 
per ton crushed. 

14,256.25 tons of payable tailing were purchased 
for £17,803, or. 19.11 shillings per ton crushed. 

The gross value of ore was 87.83 shillings, and the 
gToss . return to owners 82.07 shillings. The average 
crushmg charge per ton was 8.96 shillings, and tailing 
treatment 7 shillings per ton, so that the net return 
to o~e;s, after paying 15.96 shil_lings for milling 
and tadmg treatment was 66.11 shillings per ton. 

4 
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Sum;mary-
Gross value of ore-87.96 shillings per ton. 
Amount paid to owners inclusive of charges-

82.07 shillings per ton, or 93.44 per cent. 
Amount paid to owners exclusive of charges-'-

66.11 shillings per ton, or 75.25 per cent. 

TAILING TREATMENT. 

14,256% tons of payable tailing and 3,575 tons 
of unpayable tailing were produced, and 16,915 tons 
of accumulated tailing were treated at twelve of our 
plants. 

The average head value was 7.427 dwts. and the 
tail value 1.448 dwts., giving an extraction of 80.50 
per cent. 

The tonnage treated was 976 tons in excess of that 
of the previous year, whilst the average value was 
.554 dwts. lower. 

A good extraction has been maintained when the 
varied nature of the tailing is taken into considera­
tion, the actual results being slightly higher than the 
theoretical call, which was £21,200. 

Revenue.-From the 16,915 tons treated the amount 
taken to revenue was £10,741 3s. 2d., equal to 12s. 
8.40d. per ton, a falling off of nearly 1s. per ton 
from the 1926 figures, due partly to the lower value 
of the tailing treated. 

Expenditure.-The total expenditure on tailing 
treatment was £8,605 13s. 4d., or 10s. 2.08d. a ton, 
a reduction of 1s. 3.68d. per ton. 

Profit.-Revenue exceeded expenditure by £2,135 
9s. 10d. 

TAILING TREATMENT. 

Bamboo Creek 
Boogardie 
Cue 000 

Coolgardie 
Meekatharra 
Ora Banda 
Payne's Find 
Peak Hill 
Sandstone 
St. Ives ... 
Warriedar 
Wiluna ... 

Showing Values and DetaiU! of Emaction for 12 months ended 31st December, 1927. 

Plant. l Tons. l Head value., Contents. I Tails. I Contents. 

dwts. dwts. dwts. dwts. 
... 000 ... 000 240 15·42 3,700 2·25 540 
... . .. ... . .. 1,352 12·64 17,088 2·25 3,051 
... ... ... . .. 2,964 5·98 17,753 1·36 4,050 
... . .. . .. ... 1,920 5·195 9,976 1·214 2,332 
... ... . .. ... 1,508 8·09 12,213 1·29 1,859 ... ... . .. . .. 837 4·62 3,869 ·83 697 
... . .. ... . .. 150 2·83 363 1·0 150 
000 ... ... ... 1,340 6·22 8,337 1·16 1,560 
... ... . .. ... 78 10·3 790 1·14 124 
. .. ... . .. 000 3,132 4·33 13,574 1·2 3,756 
... ... . .. . .. 1,144 6·87 7,870 1·48 1,699 
000 ... . .. ... 2,250 13·38 30,107·5 2·08 4,677 

16,915 7·427 125,640 1·448 24,495 

COM.PABATIVE SYNOPSIS. 

Tons treated 
Head value 
Tail value 
Value of call 
Estimated extraction 
Actual extraction 

TIN TREATMENT. 

1927. 
16,915 
7·427 dwts. 
1·448 

£21,290 
80·50% 
82·00% 

1926. 
15,939 
8·081 dwts. 
1·524 

£22,199 
81·14% 
82·11% 

TOTAL OPERATIONS. 

Extraction. 

% 
85·4 
82·2 
77·25 
76·4 
84·05 
82·03 
64·66 
81·35 
84·34 
72·36 
78·45 
84·45 

80·503 

Our Greenbushes plant, which was idle during the 
whole of 1926, was re-opened for a short run during 
the year. An officer was sent from Perth, but not­
withstanding the good price of tin only 207 loads 
were treated. The expenditure was £98 12s. 7 d., or 
9s. 6.33d. per ton, aud the receipts £44 2s. lld., or 
4s. 3.16d. per ton. 

Increases in all sections resulted in 38,184% tons 
being handled at a cost of £29,957 4s. 9d., or 15s. 
8.25d. per ton, compared with 33,266lj2 tons at a cost 
of 17s. 10.15d. per ton in 1926. 

The loss for the year was £8,461 128. 10d., as 
against £10,379 2s. 1d. in 1926, a general improve­
ment all round being noticeable, details of which will 
be found in the following synopsis:-

COMPABATIVE SYNOPSIS OF RESULTS AT STATE BATTERIES FOR 12 MONTHS ENDED 31sT 
DECEMBER, 1926 and 1927. 

1927. 1926. 

--

I I I 
Tonnage. Expendi· Revenue. Tonnage. Expendi-

Revenue. ture. ture. 

s. d. s. d. s. d. s. d. 
Milling ... ... ... . .. 000 21,062! 20 2·17 10 2·04 17,104! 23 10·08 9 7·56 

Tailing treatment 000 ... . .. 16,915 10 2·08 12 8·40 16,122 ll 5·76 13 8·25 

Tin treatment ... 000 000 . .. 207 9 6·33 4 3·16 ... . .. . .. 
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RECEIPTS AND EXPENDITURE. 

Tonnage. I Expenditure. I Revenue. i___::fit. Loss. 
-------- ~---

£ 8. d. £ s. d. £ B. d. £ s. d. 
Milling 21,062! 21,252 18 10 10,710 6 8 ... 10,542 12 2 

, Tailing treatment 
Tin treatment 

16,915 
207 

------
8,605 13 4 10,741 

98 12 7 44 
3 2 2,135 9 10 ... 
211 ... ·54 9 8 

38,184-! 29,957 4 9 21,495 12 9 2,135 9 10 10,597 1 10 

Less Profit ... ... ... £2,135 9 10 

Net Loss ... ... ... £8,461 12 0 

OUTPUT SINCE INCEPTION. 

Tons of gold ore milled, 1,458,042 
Production~ £ 

4,967,738 
785,265 
265,266 

9,353 

By Amalgamation 
,. Ta,i!ing treatment .... 
,. Slime treatment 
,. Residue treatment 

·-

Tons of tin ore treated, 80,935. 
Production-

By Black Tin 

Total 

STAFF. 

The appointment of the Superintendent to the 
charge of the Machinery Branch as well as Stat€ 
Batteries was the only alteration to the Head Office 
staff, and the change, together with reconstruction 
work at several plants, has kept this seetion of the .. 
staff very busily occupied. 

Manager G. N. B. Smith retired from the service­
in March, and no new app<lintment was made; the 
services of Manager Prosser, of the North-West cir­
cuit, being requisitioned for part of the time to fill 
the gap. 

With the increased tonnage treated the remainmg 
managers have had a very busy time and, as refleeted 
in the cost of treatment, they have done excellent 
work, and 1 am pleased to put this fact on record. 

The cocit of administration, including salaries and 
all oflice expenditure, was £3,115 17s. 3d., compared 
with £2,948 10s. 5d. in 1926. 

GENERAL REMARKS. 
The year has oeen the brightest we have had for 

a long time, the tonnage milled being 3,957% tonE' 
greater than in 1926, and the best since 1923. 

The tonnage treated in our tailings plants, namely, 
16,915 tons, showed an increase of 976 tons, and 
costs in milling and tailings treatment showed a re­
duction of 3s. S.04d. and ls. 3.68d. per ton respec­
tively. 

This reduction in costs is due to the increased 
tonnage handled and the greatly reduced expenditure 
on repairs and renewals, as a result of a comprehen­
sive poliey of reconstruction and repair work, in­
cluding the reinforcing with concrete of our tanks 
anrl tailing vats, part of which has been charged 
against working. 

The value of the ore treated dropped from 94.16 
shillings, the figure for 1926, to 87.83 shillings, thP 

93,572 

£6,121,194 

falling-off being reflected in the amount of low grade 
rebates allowed, which increaSed from £635 15s. 10.. 
to £739 10s. 3d. 

Customers had their Qre ci:ilshed and cyanided for 
an average charge of 15.96 .. shillings per ton, and 
after paying charges received 66.11 shillings per ton. 
a net return of 75.25 per cent., the gross return being 
9-3.44 per cent. -

The policy of putting ·rail sidings in at Cue and 
Coolgardie has been amply justified, as both bat­

.. terief! . crusl:i.ed over 3,000 tons for the year, which 
. . were the largest tonnages handled. 

. . . Customers took full advantage of the conces::;ioild 
·-granted for carting long distances, and subsidies in-

creased from £3,454 18s. in 1926 to £4,283 14s. 7d., 
the tonnage o-n which the subsidy was paid being 
6,863% tons, against 6,4Mlj4 tons in 1926. 

Low grade rebates and cartage subsidies are not 
paid from Working, and erection expenses are 
charged against Loan. The cost of the assistance 
granted to owners through State batteries for the 
year is as follows :-

Loss on Working 
R!mewals from Loan . 

Cartage subsidies 
Low grade rebates 

Total 

£ s. d. 
8,46112 10 
2,885 7 7 
4,283 14 7 

739 10 3 

£16,370 5 3 

The above amount does not include interest on 
capital, and is £3,321 less than was e~pended in 1926 
under the same headings. 

D. F. BROWNE, 
Acting Superintendent of State Batteries. 
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Schedule 1. 
Return showing the number of tons crushed, Gold Yield, 

.A1:eragc per Ton in Shillings, and 7'otal Vahte .fo1· Year 
ended 31st December, 1927. 

Battery. Tons I Gold Yield, I Av~~~g!nper If 

crushed. Bullion. shillings. 
Yield 

Value, 

I 

···I 
£ 

Bamboo Creek 611·5 1,184,·65 139·48 4,,264·74 
Boogardle ... :::I 1,001·25 1,534·80 110·36 5,525·28 
Coolgardle ... 3,088·5 3,690·10 86·02 13,284·36 
Cue ... 3,878·25 2,519·85 53·14 9,069·66 
Marble. Bar 

... : 

... I 189·00 809·00 117·72 1,112·40 
Meekatharra ::: ... 1,535·00 1,508·45 70·76 11,430·42 
Mt. lda ... 191·00 161·65 60·92 581·94 
Norseman ... . .. 964·00 774·80 57·86 2,789·28 
Ora Banda ... . .. 1,714·5 960·45 40·32 3,457·62 
Payne's Find ... : 439·00 726·40 119·14 2,615·04 
Peak Hill ... 

... I 
2,320 ·00 875·95 27·18 3,153·42 

Sandstone ... . .. 1,206·25 1,450·45 

I 
82·80 5,221·62 

St. Ives ... 745·00 359·15 34·70 1,292·94 
Warriedar ... ... : 505·50 204·50 I 29·12 i 736·20 
Wlhma ... ···] 1;979· 5 1,825·05 66·38 6,570·18 
Yarri ... ... 355·00 181·73 I 36·86 I 654·22 ••• I 

I Youanme ... ... I 844·00 286·95 20·21 I 853·20 

21;062·25 18,503·43 I 62·96 
I 

66,612· 52 

' 
I 

Sehedl1le 2. 

Retttrn shou•ing the Number of 'l'ons cru,shed, Gold Yield, · 
and V alu c si·f!ce inception to tht>, 3l.~t Decp,mbe,r, 192 7. 

Plant. 

Bamboo Creek ... ... 
Boogardie ... ... ... 
Coolgardie ... ... ... 
Cue ... ... ... . .. 
Darlot ... ... . .. 
Laverton ... ... . .. 
Leonora ... ... . .. 
Llnden ... ... . .. 
Marble Bar ... ... 
lllmatharra ::: ... ··-·-
Mt. Egerton ... ... ... 
Mt. Ida ... ... ... 
Mt. Kelth ... ... 
Mt. sir samu'ei ... ... 
Mulline ... . .. ... 
Nla!!ara ... ... . .. 
Norseman ... ... . .. 
OraBanda ... ... . .. 
P~yne's Find ... ... 
l!eak Hill ... ... . .. 
Sandstone ... ... . .. 
Siberia ... ... ... 
20-M. Sandy ... ... 
St. Ives ... ... . .. 
Tuckanarra ... ... .... 
Warriedar ... ... . .. 
Wiluna ... ... . .. 
Yarri ... ... . .. ... 
Youanme ... ... 
Batteries Clo~~d ... ... 

Wi!una (Lode) ... . .. 
Total ... ... 

On-DruAng Plant. 
CQolgardle , •• • .. ... 

Tin Pl4ntl. 
Green bushes •.• ... . .. 

Plants closed ... . .. 

tons. 
Up to 1901 (3 yrs.) 68,791 ..• 
1902 39,517 .•• 
1903 49,233 •o< 

1904 71,616 ... 
1905 85,018 ... 
1906 95,831 ... 
1907 95,280 ... 
1908 95,624 ..• 
1909 94,218 ... 
1910 89,278 ..• 
11111 59,373 ..• 
1912. 56,636 ... 

Total 
Tonnage. 

12,933·00 
72,995·40 

128,045 ·75 
22,010·25 
38,210·00 
19,336·75 
56,71>3·45 
19,788·00 
13,445·25 
84,779·25 

7,893·25 
43,639·15 
9,787·00 
9,68.1·25 

77,008·45 
64,866·00 
68,709•70 
25,801·50 
28,946·75 
29,435·80 
77,199·15 
16,02.4·00 
12,184·15 

9,307·25 
15,47.6·85 
10,504·50 
62,827·25 
49,689·25 
34,463·00 

259,629·34 

1,376,870. 69 
81,671·75 

1,458,042·" 

475·00 

7~:~~~:~: 

Milling. 

OZ!I. 
75,553 1915 
57,255 1916 
58,305 1917 
78,309 1918 
92,327 1919 
94,187 1920 
97,962 1921 
89,875 1922 
83,127 1923 
80,074 1924, 
96,265 192.5 
53,888 1926 

1913 60,573 ..• 52,515 1927 
l914 56,570 ... 45,641 

Total 
Yield. 

ozs. 
22,808·51 
53,031·51 
88,418·29 
23,405·15 
37,637·74 
21,578·63 
62,817·90 
22,531·70 
17,206·45 

100,308·66 
4,084·86 

54,963·16 
8,618·75 
7,505·97 

98,573·64 
57,770·81 
78,014·16 
14,531·30 
36,215·51 
26,938· 54 
79,592·07 
16,625·59 
19,055·77 

6,172·49 
21,276·06 

5,913·20 

Total 
Value. 

£ 
82,110·64 

192,296·81 
318,359·48 
84,258·53 

138,928·25 
78,854·79 

229,618·76 
81,114·21 
61,943·37 

363,790·56 
13,972·32 

201,169·55 
31,027·50 
27,021·48 

354,035·25 
210,163 ·11 
284,083·44 

52,312·61 
130,375·83 
'98,131· 98,, 
286,726·78 

59,777·45 
68,930·34 
22,220·96 
78,217·53 
21,287·52 

36,170·22 130,357· 96 
33,127·44 119,258· 59 
11,326,99 40,777·15 

270,:!13·31 981,998·47 

1,336,534·38 4,843,071· 22 
34,540·18 124,667·40 

1,871,07 4. 56 4,967,738·62 

... 1,082·94 

Tons 
Black Tin. 

- '9·673 . .. 
969·2.76 ... 

tons. ozs. 
49,595 ••. 39,095 
47,330 ... 31,734 
42,947 .•• 38,015 
39,329 ... 33,523 
40,291 ..• 27,027 
46,494. •.. 28,450 
34,761 .•• 24,035 
35,722 ..• 32,736 
29,715 ... 21,876 
18,063 ... 18,515 
18,093 ... 19,300 
17,104 ..• 16,669 
21,157 .•• 18,503 

Band 'l'rlatii!Mit. TaiUng 'l't'e~JtmM~t. 
Tons. Tons., , . 

Up to 1902 29,255 1913 13,078 
1903 33,369 1914 32,72.3 
1904 42,559 1915 31,887 
19(!11 M;420 1916' 34,725'-
1906 60,422 1917 24,890 
1907 63,778 1918 24,364 
1908 62,081 1919 15,76' 
1909 ...• 61,265 1920 15,437 
1910 4ll,.lll5 192.1 19,763 
1911 27,444 1922 24,234 
1912 18,599 1923 14,307 
1913 1S.300 1924 19;'7~ 
1914 6,219 1925 14,28!) 

1926 16,122 
1927 16,915 

Slime Treatm<ont. 
Tons. Tons • 

Up to 1904 691 1915 3,454 
1905 7,028 1916 15,536 
1906 

8;220 
1917 13,086 

1907 1918 11,8112 
1908 5,818 1919 12,780 
1908 16,848 1920 11,525 
1910 28,819 1921 7,370 
1911 . 20,821 1922 7,492 
1912 8,085 1923 8,848 
1913 6,089 1924 4,615 
1914 1,1,~46 

Schedule 3. 
Tailing Treatment; 1927. 

Batt.ery. Tons. Yield. Value. 

l?ine ozs. £ 
Bamboo Creek . .. ,.. 240 160' 48 681' 58 
Bo~ardic ... - ···-, .. ' 1,352 762·60 3,238·83 
Coolgardie ... . .. ... 1,920 376·61 1,599·54 
Cue . ,. ,.. . .. 2,964 742·01 3,151·!!2 
Meekatharr a ... ... ... 1,508 487·54 2,070·61 
Ora Banda ... ... . .. 837 92·06 391·00 
Payne's Find ... . .. 150 11·27 47·89 
Peak Hill ... . .. . .. 1,340 377·22 1,602·08 
Sandstone . ,. . .. . .. 78 12·00 51·00 
St. Ives ... . .. . ., 3,132 456·49 1,988·79 
Warriedar . .. . .. ... 1,144 298·39 1,267·30 
Wiluna ... . .. ... 2,250 1,238·60 5,260·37 

16,915 5,015·27 21,300·81 

SchedulE' 4. 
Sand, rtnd Tailing Trecttment frorn Inceptj:on to :H8t De· 

r-ernber, Hl27. 

Battery . Tons. Yield. Value. 

Fine ozs . £ 
Bamboo Creek ... ... 10,818 ·4,271·68 18,156·" 
Boogardie ... . .. '" 56,626 15,652·80 65,898·28 
Burtville ... . .. . .. 16,788·75 5,464·13 22,793·76' 
Coolgardie ... ... ,.. 78,087 12,223·67 51,758·88 '' 
Cue ... . .. ... . .. 17,982 3,939·73 16,719·34 
Laverton ... .,. .., 18,016 3,239·29 13,963·90 
Leonora ,.. ... ,.. 41,313· 5 10,026·18 41,817·21 
Linden ... .,. ... 18,150 6,0M·21 25,731·89' 
Meei;;:atharra ... ... ... 59,429 12,509·68 52,961·86 ' 
lift. Keith ... ... .,. 7,053 816·70 3,468·72 
111t. Sir Samuel ,.. ... 5,988 1,367' 56 5,809·39 
Mull !ne ... . .. . .. 44,794,· 5 12,261·27 49,863·2.4 
Mulwarrie 

,_ 
... ,.. 23,809·25 4,675' 53 19,220·11 

~aigara .,. .,. ... 44,828 6,839· 37 :l8,471, 7U 
~~orseman ,.. ... .., lfi.51,943· 5 12,336·66 51,691 ';fi"' 
Ora Handa . ., '" . ., 13,371 3,039·45 12,910.77 
Payne's l!'ind .., ... 19,497 2,082·51 8,932·86 
Peak Hill ... .,. . ., 3,699 1,029·50 4,372' 15 
Quinn s ... . .. .,. 7,486 686·56 2,916·43 
Sandy Creek ... . .. 11,496· 25 3,512· 53 14,639·07 
Sandstone ... . .. . .. 50,741 14,890·67 62,9&6--00 
St. Ives ... ... . .. 5,918 961·;8 4,084,68 
Siberia ... ... . .. ::5,550 1,201· 56 5,105·20 
Warriedar ... ... . .. 8,734 3,979· 34 16,900 1\) 
Wiluna ... ., . . .. 22.3g9 10,647 ·48 45,12~·73 

Yarri . .. ,.. . .. 47,555 4,790·81 20,086· ;,; 
Youanme ... ... ., . 13,602 3,730·98 15,844· ;n 
Batteries Closed ... ... 134,971· 5 25,074· 55 103,894. 38"' 

840,646·25 187,306 08 785,707.70 

Residue Treatment since Inception to 31st December, 1927., 

Battery. 1ons. Yield. Value. 

Fine ozs. £ 
Linden ... ,., ., . 670 95·14 349·34 
Menzies ... . .. .. . 24,270 1,579·26 6,679 ·Ql 
~Iulwarrie , .. , .. . .. 4,618 546·85 2,826·® -----

29,558 2,221·25 9,853·37 
. -
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Slime Treatment since Inception to 31st December, 1927. Tin Residue Treatmer~t since Inception to 31st December, 
1927. 

Battery. Tons. 

Mulwarrle ... . .. ... 4,788·6 
WUuna ... ... 96,784 
Slime Plants 'ciiosed ... 111,196•26 

212,718·76 

Yield. 

Fine OIB. 
761·79 

87,665·46 
25,088·87 

68,506·12 

Value. 

£ 
8,194·22 

169,961·27 
102,110·62 

265,266·11 

Schedule 5. 

Greenbushes, Bunbury End •.• 
Greenbushes, Salt Water Gully ..• 

Tons. 
816 

1,441 

1,769 

Return showing Number of Parcels Treated and 1'ons Crushed at State Batteries for Year 1927. 

No. of I Parcela 
Crushed. 

Battery. Tons. 

18 Bamboo Creek ... ... 61li 
86 Boogardle ... ... ... 1,001! 

113 Coolgardie ..• ... ... 3,088! 
76 Cue ... ... 8,413! 
50 Meekatharra' ... ... 1,535 

6 Mt. Ida ... ... 191 
18 Norseman ::: ... ... 964 
18 I Ora Banda ... ... 1,714! 
8 Payne's Find· ... ... 489 

25 Peak Hlll ..• ... ... 2,820 
20 Sandstone •.• ... ... 1,2611 

9 St. Ives ... ... ... 745 
16 Warriedar ... ... ... 505t 
38 WUuna ... . .. ... 1,979 

6 Yarrl ... . .. ... 855 
9 Youanme ... ... 844 
5 Marble Bar·· ... ... 189 

461 21,1571 

Less tonnage not cleaned 
up, 31at December, 1926 96 

21,0821 

Yield bY 
Amalgamation. 

Bulllon. 

ozs. dwt. grs. 
1,184 18 0 
1,534 16 0 
8,690 2 0 
2,519 7 0 
1,508 9 0 

161 11 0 
774 16 0 
960 9 0 
726 8 0 
875 19 0 

1,450 9 0 
859 3 0 
204 10 0 

1,825 1 0 
181 14 17 
236 19 0 
809 0 0 

18,503 8 17 

l 
~ 

~ 
.. 'l 'l ., 

.':I <' 

Yield by 
Amalgamation. 

Fine Gold. 

ozs. dwt. grs. 
1,004 8 18 
1,800 19 16 
3,127 18 19 
2,135 10 19 
1,278 12 19 

I GroBB Contents I Total Contents I Average 

I 
of Tailings. of Ore. per ton. 
Fine Gold. Fine Gold. Fine Gold. 

ozs. dwt. grs. ozs. dwt. grs. dwt. grs. 
268 1 8 1,272 4 16 41 14 
882 10 6 1,688 9 21 83 14 
657 16 14 3,786 15 9 24 12 
674 10 23 2,810 1 18 16 11 
576 13 12 1,854 6 7 24 4 

137 0 9 ... 137 0 9 14 8 
656 15 

1! I 290 7 21 947 8 1 19 15 
814 2 263 4 6 1,077 6 20 12 18 
615 14 19 41 6 12 657 1 7 29 22 
742 10 2 407 9 8 1,149 19 5 9 22 

1,229 9 14 559 4 16 1,788 14 6 28 8 
304 8 14 113 2 12 417 11 2 11 5 
173 7 0 146 10 16 819 17 16 12 15 

1,547 0 4 1,612 18 1 3,159 13 5 81 22 
154 0 19 56 5 21 210 6 16 11 20 
200 17 0 164 4 15 365 1 15 8 15 
261 18 9 ... 261 18 9 27 17 

15,684 10 2 6,213 1 12 21,897 11 14 20 16 

Gross Value 
of Ore. 

£ s. d. 
8 16 8 
7 2 9 
6 4 1 
8 911 
5 2 8 
3 011 
4 8 4 
2 18 8 
6 7 2 
2 2 2 
6 0 5 
2 7 7 
2 13 8 
6 15 7 
2 10 8 
1 16 8 
5 17 9 

4 7 10 

Schedule 6. Schedule 7. 

Expenditure from Consolidated Re1'enue Vote and Loan 
Expenditure F'und on Erection of State Batteries for 
Year 1927, and 'l'otals since Inception. 

Direct Purchase of Tailings for Year 1927. 

Battery. Tons. Amount. 

Wlluna 
Youanme 
Meekatharra 

Battery. 

Peak Hill ... ... 
Coolgardie .. • .. • 
Purchase of truck, etc. 
Sandstone ... 

Erection of State Batteries-Expendit.ure 

I From Revenue. I From Loan. 

£ B. d. £ S, d. 
648 9 4 
719 18 0 
506 10 6 
199 14 9 
369 5 6 
450 11 1 

Cr. 9 1 7 

2,885 7 7 

Bamboo Creek 
Boogardie ... 
Coolgardie ... 
Cue 
Meekatharra' · · 
Norseman 
Ora Banda ::: 
Payne's Find 
Peak Hlll ... 
Sandstone 
St.·Ives 
Warriedar 
Wlluna 

£ s. d. 
891! 668 7 5 

1,002! 1,047 6 10 
1,938 982 8 4 
2,550 1,147 9 1 
1,046 1,341 18 4 

373! 338 10 11 
1,197! 332 9 6 

29 2 18 0 
1,6691 983 4 9 
1,374 1,669 0 1 

212 229 2 1 
201 186 18 0 

1,704 4,375 8 0 
to 31st December, 1907 ... ... ... . .. 91,981 1 8 Yarri 198! 79 15 2 

Youanme 649! 260 2 2 Loan Expenditure to 31st December, 1926 316,462 16 0 
1------------1-----------819,848 3 7 91,981 1 8 14,428 £13,644 18 8 

Total £411,329 5 s 

Schedule 7a. 
Return showing Tailing payable and ttnpayable and Gross Contents for 1927. 

Talllng payable. Tailing Unpayable. Totals. 

Battery. 
Tons. I Gross Contents. Tons. l Gross Contents, I Gross Contents. Tons. 

Bamboo Creek 
Boogardie ... 
Coolgardie ... 
Cne ... ... 
Marble Bar ... 
Meekatharra .. . 
Mt. Ida .. . 
Norseman .. . 
Ora Banda .. . 
Payne's Find .. . 
Peak Hill ... 
Sandstone .. . 
St. Ives .. . 
Warrledar .. . 
WUuna... • .. 
Yarri ... • .• 
'Youanme ... 

oiS. dwt. grs. ozs. dwt. grs, ozs. dwt. qrs. 
891l 268 1 8 .. . . .. 891j 268 1 3 

2,g~~ :~~ 1
g 1g · 491! 40 "io 23 2,~~gt :~~ ~~ 1~ 

2,427! 645 6 10 4751 29 4 13 2,902! 67.4 10 23 

1.~~~~ 5~ 1~ ~~ "2791 27 1 22 l,:g~. 5~ 1~ ~g 
154! 29 14 12 Si 0 16 16 163! 30 11 4 
6261 27 4 9 10 192! 15 18 11 818! 290 7 21 

1,136! 242 11 18 311! 20 12 12 1,448 263 4 6 
29 4 7 0 844! 36 19 12 373! 41 6 12 

992! 319 2 20 979! 88 6 7 1,971! 407 9 3 
1,057 558 6 21 15! 0 17 19 1,072! 569 4 16 

393! 93 2 11 239! 20 0 1 683! 113 2 12 
335 137 10 6 94! 9 0 10 429! 146 10 16 

1,676 1,612 6 0 6! 0 7 1 1,6821 1,612 13 1 
198! 49 15 12 103 6 10 9 801! 66 5 21 
649! 162 10 7 34 1 14 8 6881 164 4 15 

l-----------l-------------l------------·l-------------l-----------l---·-·--------
14,256! 6,018 15 12 3,575! 298 0 20 17,831! 6,311 16 8 



Schedule 8. 

Statement of Receipts and Expenditure for the Year ended 31st December, 1927. 

MILLil!IG 4l!ID TJII, 

Plant, I Tonnage. !Management., Wages. Stores. I Total Working I Cost per ton I Repairs and I Snndrles. l Gross 'j Cost per ton., Expenditure. · i Renewals. Expenditure. 
----------------------~------~--------~------~------~---------+--------~------~------~---------· --·----

_R_ec_e_lp_ts_. _ _.l_ Per ton. I 

Bamboo Creek 
Boogardle ..• 
Coolgardie ... 
Cue .•• 
Laverton ... 
Leonora .•. 
Linden .. . 
Marble Bar .. . 
Meekatharra 
Mt. Ida ... 
Mt. Sir Samuel 
Norseman 
Ora Banda ... 
Payne's Find 
Peak Hill ... 
Sandstone 
Sandf Creek 
Sibena .. . 
St. Ives .. . 
Tuckanarra .. . 
Warriedar .. . 
Wilnna .. . 
Yarri .. . 
Youanme ... 

Tin Plan!. 
Green bushes ... 

611·5 
1,001·25 
3,088·5 
3,373·25 

·189 
1,535 

1191 < I 

... 
964 

1,714·5 
439, 

2,320 
1,206·25 

745 

£ s. d. 
115 7 7 
151 12 8 
362 10 2 
314 10 10 

11 0 0 

124 9 0 
131· 1 2 
260 13 s 
185 3 .2 
398 15 8 

56 15 11 
136 9 10 

' 301 10 4 
' 12 0 0 

nil.'i8 11 

£ s. d. 
357 17 2 
299 5 0 
783 19 0 
950 15 6 

6 6 0 

227 .. i3 o 
555 6 5 
105 14 0 

4BH ... o 1 
621 16 2 
160 19 0 
626 0 3 
508 19 0 

286 8 4 

£ s. d. 
189 1 6 
202 14 7 
887 19 6 
866 10 4 
113 5 4 

0 4 6 
9 8 3 

133 5 8 
527 1 7 
56 3 8 
0 10 ~ 

396 12 7 
515 8 1 
197 8 9 
333 12 0 
400 3 8 

aii5 · 5 ' os"i2 2 192 .. i6 o 167 14 3 
... 1,979·5 I 185 3 1 552 1 7 341 4 2 
... __ 834545 11 61 14 4 ' 205 13 6 131 16 9 
... 49 17 6 ' 270 3 2 181 2 3 

£ s. d. 
662 6 3 
653 12 3 

2,034 8 8 
2,131 16 8 

119 11 4 I 

1~ ~ ~ I 

485 7 8 
1,213' 9 2 

422 10 11 
0 10 6 

1,070 15 10 
1,535 19 11 

415 3 8 
1,096 2 1 ' 
1,210 13 0 

12 0 0 

s. d. 
21 7·94 
13 0 ·67 
13 2•08 
12 7·67 

. ~. 
51 "4·32 
15 9•72 
44 2·95 

22 2·59 
17 10·94 
18 10·96 
9 5·37 

20 0·86 

£ s. d. 
33 17 6 
45 5 3 

247 11 10 
76 16 11 

168 ... 7 2 
94 7 8 
18 5 9 

n4"'9 81 
214. 9 10 

79 8 3 

I 1~~ ~ g 

£ s. d. 
101 0 9 
129 16 2 
4116 12 6 
378 16 4 

20 16 4 
24 13 7 
112 6 

233 7 11 
146 3 5 
23 1 3 

£ s. d. s. d. £ s. d. 
797 4 6 26 0·72 349 10 0 
828 13 8 16 6·62 446 13 4 

2,718 13 0 17 7·24 1,582 0 11 
2,587 9 11 15 4·22 1,644 1 10 

140 7 8 ... 12 9 6 
35 18 1 ... 0 15 0 
11 0 9 ... 8 13 6 

887 2 9 93 10·51 108 7 9 
1,454 0 3 18 11·32 629 9 6 

463 17 11 48 6·72 100 5 6 
.... '0106 ... 11811 

174. 19 7 1,360 5 1 28 2·65 i 508 2 11 
248 0 4 1,998 10 1 23 3·74 1,445 2 2 

411 8 4 538 0 3 24 6 ·12 230 9 6 
327 0 5 1,564 11 6 13 5·85 895 13 9 
161 8 8 1,464 10 10 24 3· 36 626 19 10 i 

s. d. 
11 5·16 
8 11·06 

10 2·92 
9 10·39 

11 5·6£ 
8 2·42 

10 6·00 

10 6·5 
16 10·29 
10 6·00 

7 8·65 
10 4·72 

17 2 o 29 2 o ... 
3 

... 
0 0 

654.14 1 11 "6·91 88 ... 4.10. 118 .. il 2 861 10 1 23 "i·53 3£0 9 10 9 1·68 

426 2 5 16 ii:i. 32 126 iii 10 109 12 2 ~62 14 5 26 "2. 64 2~~ ~ 1~ 10 "6·33 
1,078 8 10 10 10·75 333 2 2 259 0 3 1,670 11 3 16 10·33 999 5 0 10 11·52 

399 4 7 22 5·90 28 9 7 90 12 4. 518 6 6 29 2·41 171 5 0 9 7·77 

Profit. 

£ s. d. 

1o"i8 5 

3 0 0 

20 ... 8 0 

Loos. 

£ 8. d. 
447 14 6 
382 0 ' 

1,136 12 1 
923 8 1 
127 18 2 
35 3 l 

: 77~1~ ~ 
82£ 10 9 
363 12 5 

852 ... 2 2 
553 7 11 
307 10 9 
668 17 9 
837 11 0 

29 2 6 

521 0 s 
396"i2 &-
671 6 3 
347 1 6 

370 ' ' 
34 6 5 10,576 18 7 

54 9 8 

21,062.25 13,038 5 7 '! 7,200 13 2 5,905 14 9 

. .. I 207 29 9 9 I 33 17 7 26 8 1 

21,269·25 ,-3,067 15 417,234 10 9 5,932 2 10 

501 2 11 Ill 10·51 59 1 1 99 13 4 659 17 , 15 7·63 289 13 0 6 10·36 

16,144 13 6 15 3·96 1,962 15 6 3,1£5 0: 10 121,252 18 10 20 2·17 10,710 6 8110 2·04. 

89 15 5 ~~ 8·08 . ... 8 17 2 98 12 7 9 6·33 I 44 2 11 , 3·16 
16,234 8 11 ~-~-5-3-·-16-l-1-,9-6_2_1_5_6-l·-3,-l-M-7--o-,:-2-l-,3-5-l-l-l-5-l·-2o--o--9-l-l-1-o-.7-5-4-9-7-l--~-o-1_·_34_, __ 34--6--5-!-1o-,-63_1_8_3 



Plant. 

£ B. d. £ 8. d. 
Bamboo Creek ... 240 28 10 5 81 0 0 
Boogardle ... ... 1,352 96 15 11 282 911 
Coolgardle ... . .. 1,920 87 19 8 365 10 8 
Cue ... ... ~.964 118 18 11 511 0 9 
Loon ora ... 

·i;oo8 70 .. i4 863 ... Meeka.tharra::: ... 8 '10 
Norseman ... ... ... 837 54"i1 10 

... 
Ora Banda ... 191 9 8 
Payne's Find ... 150 5 0 0 18 2 6 
Peak Hill ... 1,840 94 19 1 814 811 
·sandstone ... ... 78 ...o 32 15 0 
St. Ives ... ... 3,182 197 7 641 19 1 
Warriedar ... ... l,lU 57 8 1 227 15 2 
Wiluna ... ... 2,250 179 4 4 495 3 6 
Yarrl 
'Transfer from.' Reve~".ie 

... ... 9 17 0 

Suspense Account ... ... ... 
16,915 940 18 6 8,484 12 0 

Schedule 9. 

Statement of Receipts and Expenditnre for Year ended 31st December, 1927. 

Assays. Stores. 

£ s. d. £ s. d. 
9 8 7 53 1 8 

28 4 7 222 0 5 
38 5 8 117 8 3 
25 12 11 187 6 1 ... 
26 14 0 81 1 6 

2 ... 4 10 13 6 
2 98 5 8 

811 8 8 0 0 
2 18 9 106 5 9 
1 19 5 29 10 8 

70 11 5 327 11 7 
52 17 4 185 19 7 
76 4 3 261 10 2 ... ... 

... ... 
338 2 9 1,688 9 51 

Total 
Working 

Expenses. 

£ s. d. 
171 15 8 
579 10 10 
553 19 8 
842 13 8 

541'15 0 
10 18 6 

346 11 4 
39 14 2 

518 2 6 
64 4 8 

1,237 2 8 
524. 0 2 

1,012 2 3 
9 17 0 

.. . 
6,452 2 81 

TAILING. 

I Cost per ton. I ReP:::J and I 
Renewals. 

Sundries. I Gross j Cost per ton. I 
Expenditure. 

s. d. £ s. d. £ s. d; £ s. d. s. d. 
14 8·79 7 0 0 15 16 8 194 11 11 16 2·59 
8 6·86 2 10 0 117 17 1 699 17 11 10 4·22 
5 9·24 1 5 0 186 6 10 '741 11 1 6 8·68 
5 8·23 2 8 9 219 16 9 1,064 14 2 7 2·20 

"2·20 
... , .... 

"i·08 7 22 1 7; 196 19 8 760 16 3 10 

"8·87 
1 6 9 12 0 8 

"i·58 8 176 u 5 110 0 3 638 6 0 15 
5 8·52 14. 7 1 54 1 8 7 2·49 
7 8·78 2 10 0 112 15 5 683 711 9 5·U 

16 5··64 22 4 6 19 4. 5 105 18 7 27 1·15 
7 10·80 28 2 2 251 2 5 1,516 7 8 9 8·18 
9 1·93 11 10 9 83 15 9 619 6 8 10 9·93 
8 11·95 304 10 7 236 2 3 1,552 15 1 13 9·62 ... 7 7 0 ... 17 ' 0 ... 

... ... ... ... ... 
7 7•63 687 19 9 1,566 10 11 I 8,605 13 4 10 2·08 

~ 

Receipts. I Per ton. I Proftt. r.-. 

£ s. d. s. d. £ s, d. £ s. d. 
265 7 10 22 1·39 70 15 11 ... 

1,692 4 7 25 0·38 992 6 8 ... 
820 10 1 8 11·55 78 19 0 ... 

1,997 2 0 18 5·71 932 7 10 ... 
9 9 5 

'4·77 
9 9 5 ... 

784 0 0 10 28 8 9 . .. ... 12 0 a 
891 0 0 9 4·10 ... 242 6 0 

1.7 8 4 6 3·86 
82'o 10 

6 12 11 
665 8 9 9 11·18 

5ns 51 0 0 13 0·91 ... 7 
976 12 1 6 2·76 ... 540 16 I 
484 15 9 7 7·21 ... 184 10 11 

1,607 4 4 14 3·43 54 9 3 ... . .. . .. ... 17 ' 0 

1,000 0 0 . .. 1,000 0 0 .. . 
10,74.1 3 2 12 8·40 ,3,193 12 8 1,058 2 10 
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Schedule 10. 

Balance Sheet--31st December. 1927. 

£ s. d. 
To Capital Expenditure:-
From General Loan Fund ... 319,348 3 7 

,. · Consolidated Revenue 91,981 I 8 

To Treasury 
, Interest and Sinking Fund 
, Sundry Creditors ... 

To Expenditure 

, Loss on Working brought down ... 
, Interest at 3!% and Sinking Fund at 

I!% on Capital Expenditure 
, Depreciation 

£ s. d. 

411,329 5 3 
172,968 12 0 
411,329 5 3 

2,217 IO 7 

£997,844 13 1 

By Batteries Tailing and 
Slime Pla,nts 

Less Depreciation ... 

By Stores 
., Sundry Debtors ... 
, Profit and Loss Account 

£ B. d. 
411,329 5 3 

352,754 13 10 

Profit a,nd LoB~ Account. 

£ B. d. 
I,502,785 5 4 

160,754 18 11 

411,329 5 3 
352,754 13 10 

By Revenue 
, Loss on working carried down 

£ B. d. 

58,574 11 5 
10,263 3 8 
4,168 0 0 

924,838 18 0 

£997,844 13 1 

£ s. d. 
I,342,030 6 5 

160,754 18 11 

£1,502,785 5 4 

£924,838 I8 0 By Gross Loss .. . £924,838 18 0 

Schedule 11. 

WOTking Profi.t and Loss Account for }'ear ended 31st December, 1927. 

£ s. d. £ s. d. 
To Working Expenditure- By Revenue-

" 
Batterie> and Tin Plants 21,351 11 5 .. Batteries and Tin Plants 10,754 9 7 .. Tailing Plants 8,605 13 4 , Tailing Plants 10,741 3 2 

, Loss on Year's Operations 8,46I I2 0 

£29,957 4 9 £29,957 4 9 



Milling. ~ 
Year. I 

Expen-
I Revenue Tons. diture Loss. 

per ton. 
I 

per ton. 

s. d. s. d. £ 
1899 18,806 ... 2,827 ... ... 
1900 ... 22,675 22 10·1 17 4·5 7,611 
1901 ... 26,775 18 0·0' 16 6·0 1,983 
1902 ... 39,516 14 8·6 14 8·2 169 
1903 ... 49,233 13 6·8 12 10·6 1,250 
1904 ... 71,616 14 4·4 12 6·5 6,423 
1905 ... 85,018 12 4·0 12 2·5 957 
1906 ... 95,831 12 2·0 11 3·8 4,076 
1907 ... 95,280 12 6·0 11 4·8 8,724 
1908 ... 95,628 12 1·9 9 3·6 13,669 
1909 ... 94,218 ll 1·7 9 6·6 7,568 
1910 ... 89,278 11 3·3 9 6·6 7,709 
1911 ... 59,373 12 6·9 9 10·3 8,058 
1912 ... 56,636 12 9·2 9 8·7 8,616 
1913 ... 60,573 12 5·6 9 5·4 9,155 
1914 ... 56,570 12 6·8 9 2·9 9,413 
1915 ... 49,595 11 10·7 9 2·6 6,642 
1916 ... 47,304 12 6·7 9 1·9 8,018 
1917 ... 42,947 12 1·5 9 0·0 6,714 
1918 ... 39,330 13 2·9 8 11·4 8,442 
1919 ... 40,290! 12 4·1 8 2·0 8,426 
1920 ... 46,494! 12 6.4 7 11·5 8,954 
1921 ... 34,761 17 3·8 9 0·7 14,361 
1922 ... 35,722 16 11·8 9 2·3 13,862 
1923 ... 29,714 17 0·4 9 6·8 11,044 
1924 ... 18,063 21 0·1 10 9·5 9,231 
1925 ... 18,361! 22 7·4 10 8·5 10,768 
1926 ... 17,104! 23 9·3 9 7·5 12,113 
1927 ... 21,062! 20 2·1 10 2·0 10,543 

• Tailing Treatment oommenoed 1913. t Profit. 

Schedule 12. 

State Battery Statistics from Inception to 31st December, 1927. 

Sand and Tailing Treatment. I Slime Treatment. I Tin Treatment. 
·-----

I Expen- Revenue Expen- Revenue Expen- Revenue Tons. diture Profit. Tons. diture 

I 
Loss. Tons. diture 

per ton. per ton. 
per ton. per ton. 

per ton. per ton. 

d. d. ' d. 8. s. £ I B. d. 8, d. £ d. d. s. 
I ... ... ... ... ... ... ... . .. ... ... . .. ... ... ... ... ... ... ... ... ... . .. ... 

9,534 16 9 ... 1,337 ... ... ... ... ... . .. ... 
9,721 22 3 ... 724 ... ... . .. . .. 1,170 12 2 ... 

33,369 7 7 ... 1,442 ... ... ... . .. 2,009 8 2 ... 
43,251 7 10 ... 1,448 ... ... ... . .. 2,337 8 2 ... 
54,420 7 3 9 8·5 6,689 7,028 12 1 ... 410 3,697 5 8 5 (1·3 
65,159 7 4 9 2·1 5,549 4,737 11 8 12 1·1 t2,254 ll,428 4 2 4 3·3 
64,514 6 8·7 9 2·8 6,474 8,220 8 7·6 13 5·5 ti,983 10,496 4 4·4 4 8·8 
62,272 6 4·7 8 11·0 8,017 5,818 12 0·9 11 8·0 120 5,573 4 5·2 3 6·3 
61,032 6 5·8 8 9·7 7,096 16,848 10 0·7 9 6·7 423 5,043 4 8·2 3 7·5 
43,391 6 2·9 8 6·1 4,903 28,600 8 9·1 9 1H> t1,723 3,769 5 5·5 3 4·1 
27,362 6 5·9 8 9·7 3,173 28,183 10 10·5 9 5·3 1,666 6,061 4 0·3 3 4·9 
18,600 8 3·5 8 8·6 397 8,085 11 8·6 IQ 5·2 519 5,330 4 5·1 3 7·6 
31,378* 7 5·0 9 5·2 3,160 6,089 12 4·1 9 6·1 862 8,032 i'i 5·1 4 1·7 
38,942 6 6·5 8 2·2 3,202 6,246 10 10·2 9 0·0 578 3,340 7' 10·6 4 6·6 
31,887 6 9·3 8 0·6 2,041 3,454 12 6·2 9 10·1 462 1,767 8 1·2 3 11·7 
35,665 7 1·7 8 7·3 2,510 15,536 8 8·2 8 7·3 56 943 11 ll·li 4 0·3 
24,674 8 3·3 8 10·3 727 15,408 9 8·5 8 3·1 1,104 1,118 11 2·9 3 8·2 
24,364 R 3·7 9 5·7 1,420 11,892 9 4·8 7 9·0 982 5,985 4 10·2 3 0·2 
15,764 9 2·4 9 3·8 91 12,780 9 1·1 7 4·6 l,O!l9 1,204 10 0·9 3 11·2 
15,437 9 0·4 13 4·1 3,325 11,525 9 11·2 8 8·4 713 737 8 11·2 9 3·3 
19,763 10 0·8 17 10·0 7,677 7,370 10 ll·6 8 5·7 918 54 82 0·5 8 0·4 
24,234 9 11·7 15 8·9 6,988 7,492 11 10·5 8 5·8 1,271 ... ... ... 
14,307 11 5·5 14 2·1 1,943 8,848 11 1·3 8 11·7 945 ... . .. ... 
19,767 10 8·6 10 7·8 §69 4,615 12 4·1 8 7·6 854 392 13 4·8 3 7·7 
14,289 11 6·6 16 2·1 3,301 ... ... . .. ... 268 12 6·5 3 8·6 
16,122 11 5·7 13 8·2 1,780 ', ... ... ... ... ... ... ... 
16,915 10 2·0 12 8·4 2,135 ... ... .. . ... 207 9 6·3 4 3·1 

t Details of Ore dressing and Residue Treatment not shown, but financial result included in the figure of this column. 

Loss. 

£ 
... 
... 
... 
286 
IS3 
165 
324 

ti56 
ti9l 

254 
267 
4()1 
188 
210 
513 
557 
364 
374 
422 
558 
369 
tl2 
200 

55 
26 

192 
118 

' 46 
54 

§Loss. 

Gross 
Loss. 

t 

£ 
2,1l27 
7,611 

646 
'!'269 

t2,539 
5,141 

t3,342 
t2,880 

1,688 
7,278 
1,965 
2,365 
7,490 
9,786 
7,711 
7,418 
5,415 
5,982 
7,554 
8,650 
9,92 
6,36 

5 
3 
2 
0 

7,80 
8,20 

10,072 
10,34' I) 

5 
9 
2 

7,58 
10,37 
8,46 
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Annual Progress Report of the Geological Survey for the Year 
ending 31st December, 1927. 

The field activities of the Geological Survey for 
the year ending 31st December, 1927, have been con­
lined to a detailed geological survey of the southern 
pol'tion of the Kalgoorlie Field (the Golden Mile) ; 
D special report on the South Kalgurli Mine; and 
numerous inspections of mines, mineral deposits and 
water supplies, made more from an economic rather 
than a purely geological aspect. 

THE STAFF. 
One alteration was made in the staff by the re­

tirement of Mr. A. G. D. Esson, l'vi.A., in December, 
1926, and the temporary appointment of Mr. K. J. 
Finucane, B.Sc., as Assistant Field Geologist, in Feb­
ruary, 1927. 

FIELD WORK. 
T. Blatchford, B.A., Acting Government Geologist. 

ln addition to the usual office routine, which in­
cluded the editing of Bulletins Nos. 84, 85, 86, 87, 
flO, and 93, as well as the Atlas of Maps for Bulletin 
83 (already published), much of my time was occu­
pied in the field in making inspections and writing 
reports on various mines, mineral deposits and water 
supplies. Such inspections, however, incurred much 
travelling, and consequently considerable time. As 
some are merely progress reports, compiled purely 
for departmental purposes, they have been withheld 
from publication. 

F. R. FeldtmanDI, Field Geologist. 
After his return from long service leave, Mr. Feldt­

mann resumed duties on the lOth of January. On 
the completion of maps for the Annual Progress 
Report for 1926, revising the maps for Bulletin 87, 
t:nrl preparing certain maps necessary for the Kal­
goorlie survey, he left for Kalgoorlie on the 31st 
January. Towards the end of April he was recalled 
to Perth to prepare further maps for the Kalgoorlie 
survey, to revise maps for Bulletin 83, and to attend 
to the office routine during my absence on annual 
leave. He returned to Kalgoorlie at the latter end 
of June, remaining there until the 21st of Decenioer, 
when he was recalled to Perth for the Christmas 
Yacation. The results of his work are included in 
the accompanying reports. 

K. J. Finucane, B.Sc., Assistant Field Geologist. 
Mr. Finucane, since his appointment in February, 

hag been wholly occupied on the Kalgoorlie survey 
as 1\fr. Feldtmann's assistant. 

Both these officers are now engaged on the Kal­
goorlie survey, assisting Dr. Stillwell to complete his 
report on that area. 

PETROLOGY. 
C. 0. G. Larcombe, D.Sc., Acting Petrologist. 

The petrological work, as during the previous year, 
has been carried on by Dr. Larcombe mainly at 
the School of Mines, Kalgoorlie, and for only a 
small portion of the year in Perth. The work in­
cluded the determination of bore cores; Kalgoorlie 
tocks collected by Mr. Feldtmann; and samples of 
rocks received from the ~eneral :publie, 

PUBLICATIONS. 

During the year the following publications have 
b~en issued, and are now available for the public, 
VlZ.:-

Bulletin 84.-The Field Geology and Broader 
Mining Features of the Leonora-Duketon Dis­
trict, including parts of the North-Coolgardie, 
Mount Margaret and East Murchison Gold­
fields, and a Report on the Anaconda Copper 
Mine and neighbourhood, Mount Margaret 
Goldfield: by E. de C. Clarke, Field Geologist. 

Bulletin 85.-A Geological Reconnaissance of 
part of the Ashburton Drainage Basin, with 
Notes on the Country Southwards to Meeka­
tharra: by H. W. B. Tal bot, Field Geologist. 

Bulletin 86.-The Geology and Mineral Resources 
of the Y algoo Goldfield, Part Il.; the Mining 
Centres of Rothesay and Goodingnow ( Payne's 
Find): by E. de C. Clarke, Field Geologist. 

Bulletin 87.-A Geological Reconnaissance in the 
Central and Eastern Divisions between 122° 
30' and 123° 30' E. Long. and 25° 30' and 
28° 15' S. Lat.: by H. W. B. Talbot, Field 
Geologist. 

Bulletin 90.-The Geology of a portion of the 
East Coolgardie and North-East Coolgardie 
Goldfields, including the Mining Centres of 
Monger and St. Ives: by E. de C. Clarke, 
Field Geologist. 

Bulletin 93.-The Geology of portions of the 
Kimberley Pivision, with Special Reference 
to the Fitzroy Basin and the Possibility of 
the Occurrence of Mineral Oil: by T. Blatch­
ford, Assistant State Mining Engineer. 

Atlas of Maps to accompany Bulletin 83 (pre­
viously published), entitled "The Geology and 
Mineral Resources of the North-West, Central 
and Eastern Divisions, between Long. 119° and 
122° E., and Lat. 22° and 28° S.": by H. W. 
B. Talbot, Field Geologist. · 

Annual Progress Report for the year 1926. 

~¥' 
Acting Government Geologist. 

I.-MANGANESE DEPOSITS OF THE TEANO 
RANGE AND MOUNT FRASER, PEAK 
HILL GOLDFIELD. 

( T. BLATCHFORD, B.A., Acting Government 
Geologist.) 

Location.-Mineral Claims 7P and BP, applied for 
hy W. H. Berry, join one another, and are situated 
at the southern end of the Teano Range. They prob­
ably lie in the north-eastern corner of 3083/96 (Lands 
Plan 79;300). I was unable to fix the locality ex· 
actly, due to magnetic variation and the indefinite 
location on the map of the hills suit(l.ble for si~ht­
ing. 



118 
'., 

General Description.-The two claims have been 
pegged to include the manganese deposits on a low 
'ridge which runs east and west. The manganese 
occurs in s2diments, probably of the Nullagine Series, 
and in this respect they resemble those found on 
the eastern flank of the Braeside Mineral Belt. The 
strike of the sediments is slightly north of west with 
a dip at a fairly high angle to the north. Several 
varieties of sediments were noted, the main beds 
consisting of shales, sandstones, fine-grained quartz 
conglomerates, coars-e to fine-grained grits, and a 
rather co1~spicuous bed of limestone. As far as could 
be ascertained the manganese occurs in the finer­
grained shale beds. The position of the limestone is 
relatively different here from that at Braeside, where 
it. underlies the manganese. In these deposits it over­
I:es the manganiferous beds. As a whole the strata 
bas not been subjected to violent earth movements, 
the tilting being caused by gradual folding. Buck­
ling in the strata was entirely absent. 

Manganese.-,Vhen approaching the claims, at 
first sight there appears to be a very large amount of 
manganese ore scattered over the surface of the 
slopes of the ridge and around the base, particularly 
on the southern side. On close inspection, however, 
the amount proves to be more apparent than rtlal, 
for many of the black nodules are merely ironstone 
crusted with manganese oxide, and therefore worth­
less. Large blocks of fairly pure ironstone (mostly 
limonitic) are also to be found in considerable quan­
tity. 

Where in :wlid formation it is apparent that the 
manganese only occurs in situ in comparatively nar­
row lens-shaped outcrops of no great length, though 
the individual outcrops extend over a considerable 
distance. 

The occurrence has every appearance of being a 
series of at least three parallel manganiferous zones, 
in each of which occur a succession of short lenses 
cf ore. As a rule the ore in these lenses is far from 
be:ngo m:1~·kc! able manganese, limonite and other im­
purities oeing of common occurrence. 

Mangan~se Ore.-Practically all grades of man­
ganese ore can be found in the deposits, some of the 
pieces broken being equal to any to be found in the 
Horseshoe deposit, and could be well classed as high­
grade chemical ore. 

Quantity of Ore.-I make no pretence to estimate 
the quantity of ore in these deposits, except to state 
that in my opinion thousands of tons of m11rketablt> 
ore could be picked up on the surfaee or hn•ken from 
the outcrops. 'Vithout spending a con'· dt':':1ll !:> time 
in thoroughly sampling it, it would l; :' ;mp:1s·.ihle to 
form an accurate estimate. Manganese ore is pro­
\'t>rhi::l for its t>rratic nature in any deposit. The 
c~·;~in of the mineral would suggest stu·h. 

On this recent trip I have taken what seemed to 
he magnificent ore on the s'.lrface, only to find that 
it1side the broken boulder the iron contents were such 
as to render the whole piece worthless. I have seen 
practically all the important deposits in this State, 
rmd this erratic nature of the manganese contents 
r~n be notired in them all, and without proper min­

. ino· · diweli1pment, in my opinion. it is not safe to 
E'stimate quantities except very approximately. 

Value of the Deposit.-Notwithstanding the ad­
verse criticism I have made of these deposits, they 
would be of value as manganese producers if the 
loc!ition was not so unfavourable, for they are un­
fortunately, by themselves, not large enough to war­
rant the construction of a railway line, which is no 
doubt the cheapest mode of transport. They would 
be worthy of consideration, however, if at any time 
a railway built for other purpo3es pas.:;ed close hy 
them, or a series of similar deposits was discovered 
in the neighbourhood, pal'ticularly so if the price 
of manganeEe was to increase above the present rate 
of ls. Sd. to ls. 9c1. per unit. Pending these con­
ditions the dcpo:,•its haYe 1:0 present value. 

Whiie inspecting Berry's manganese deposits it 
was brought under my notice that Messrs. Bain and 
party had pegged another similar deposit some 15 
miles east of the former. 

On inspection, these deposits turned out to be simi­
lar to Berry's in all geological respects, and what I 
have already written about Berry's applies almoRt 
equally to Rain's. The manganese is formed on th·~ 
southern slopes of a low range, and lenses of ore 
can be traced by their outcrops over a length of 
from 2% to i1 miles. There are at least three series 
of these outcrops. None of the lenses is of any great 
size, but there is quite a considerable quantity of 
high grade ore scattered over the slopes of the hills 
and in the outcrops. The deposit is distinctly of the 
fissure lode type. Compared with the ore in sight on 
Mineral Leases 7P and BP there is, I should consider, 
an equal or greater tonnage of commercial ore avail­
able here, but the absence of cheap transport and in­
sufficient quantity of ore cause this deposit to be 
worthless at present. 

Small quantities of manganese were also inspected 
10 miles south of Milligan Station and near the 
Fraser Range. 

~'.-WATER SUPPLY AT HOLLERTON, YIL· 
GARN GOLDFIELD. 

(T. BLA'rCH~'ORD, B.A., Acting G-overnment 
Geologist.) 

Gene1·al Remarks on the occurrence of Under­
!Jl'OUn(l Water.-Underground water supplies occur 
unde: the following conditions:-

(a) In weathered zones, particularly if low-lying 
and where the weathering has reached a 
considerable depth. 

(b) Any foliated or fractured unweathered rock 
mas~. 

(c) Porous sedimentary strata. 
(d) Porous :·mperficial deposits occuring in low­

lying country into which there is surface 
drainage. 

GeolO!f!J of the HoCerton .Areai.-From the aspect 
0f an nndergro;md water supply, the geology of the 
Holler ton area is as follows:-

A narrow belt of greenstone striking west by north 
nnJ ra~t by south forms the higher ground, though 
the elrYation is not great. This greenstone ridge is 
hounded on the north and south by massive granite. 
'!'hough slig·htly foliated in places the greenstone as 
n whole is massive. There are, however, fractured 
o:· folint.•it zones which have been invaded by subse­
•nwnt granite intrnsives, and the reefs and lodes ar<' 
intimately associated with these intrusions. 



The granite is for the most part massive, though 
" gneissic structure was obo'tlrved in certain areas. 

lV at eT Supply : (a) W eath eTed Zones.-As far as 
can be seen in the mine workings the weathered zone 
does not appear to reach any great depth. In the 
Great Beacon there is clear evidence that the nu­
weathered rock occurs at the 84-feet level, and sul­
phides are found in the lOO-feet crosscut. The mine 
it> quite free of water, not even showing evidence of 
moisture. 

The Glenelg Queen, which has reached a depth of 
1:20 f<>et vertical, is still in partially weathered rock. 
This mine lies at a higher point than the Great 
Beacon, and will probably not reach the sulphide or 
water level for some time. yet. 

Number 1 Bore, lying between the Great Beacon 
and the townsite, bottomed on greenstone at a depth 
of 140 feet, and was dry. 'fhis bore was on low­
lying ground, and reached a considerably greater 
depth than the workings on the two mines mentioned 
abov~. 

There does not appear to be much chance, there­
fore, of finding a water supply in the weathered 
zone of the greenstones. 

w·ith regard to the granite, the unweathered zones 
are invariably coYered with a mantle of surface det­
ritus, and will be referred to later on. 

(b) Foliated Ol" fnictured unweathered Rock 
J/asses.--\Vith the exception of the Great Beacon 
mine, the sulphide zone has not been reached in any 
of the mine workings. In this instance there is no 
evidence in favour of water oeing found, as is so 
Gften the case when the sulphide zone has been 
reached. The main drive at the bottom level has fol­
lowed a pronounced shear plane quite suitable for 
holding water, but is quite dry. 

The main shaft at the Glenelg Queen is in frac­
tured country, but the sulphide zone has not been 
reached. There is a chance here, when the ore channel 
is cut in this shaft, that water will be found, but at 
the present rate it will be a consideralble time before 
the shaft reaches the lode. 

All the other workings on the field are shallow and 
dry. 

(c) Sedimentary st'f'ata are absent. 

(d) Porous superficial Deposits.-Superficial de­
posits have collected to some extent, and now occupy 
the two valleys lying between the main greenstone 
ridge and the granite outcrops. These valleys have 
a fall towards the west and form the drainage chan­
nels o£ the rain waters. 

The boring operat;ons of the Public Works De­
partment have partially tested these two valleys, the 
details of the bores being as follow:-

No. 1 Bore.-This bore lies between the Great 
l~eacon and the townsite, and was sunk to a depth 
of 140 feet. It bottomed on greenstone, and was dry. 

No. 2 Bore.-Situated about one mile north from 
Mount Lookout. The bore struck water at about 120 
feet, which rose to 114 feet, but the supply was 
negligible. The bore passed through granitic mater­
ial, and bottomed in weathered granitr 
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Nos. 4 and 5 Bores.-These were sunk further 
down the ~:>outhem valley: one opposite the ·50-mile 
post, the other adjacent to the 51-mile post. Tha 
iirst reached hard material at a depth of 37 feet antl 
was abandoned. The second was in progress, an-i 
had reached a depth of 47 feet in red clays. 

No. 3 Bore.-This is in the northern valley, and 
lies about one mile east of the 47-mile peg. It 
reached a depth of 147 feet, bottomed on granitic 
material, and was dry. 

Summary.-The probability of finding a shallow 
underground water supply appears to be a remote 
one. J<'urther boring in the two valleys referred to; 
further down their fall, i.e., west of the Rabbit-proof 
Fence, might meet with success, but it would entail 
considerable expense in a long pipe line and pump­
ing plant. The sinking of the main shaft on the 
Glenelg Queen might solve the problem for the one 
mine. To bore other ore channels, such as Davidson's 
or Smith's, might equally result in water being dis­
covered, but the expense o£ sinking shafts in the 
event of success would be costly and take consider-
able time. · 

There was local talk o£ the Scheme water being ex­
tended rlown the Fence to serve the new settlers. 
Whether this is correct I am not certain. I£ so, it 
Fould be the best way out of the difficulty. Failing 
this, if it is the policy to continue searching for sur­
face water, I recommend that the Yalleys be further 
pro~pected down the:r fall, and that they be system­
atically tested right across with a series of holes. 

:1.---WATER SUPPLY AT BALLA AND DART­
MOOR, GERALDTON DISTRICT. 

(T. BLA'l'CHFOiw, B.A., Acting Government 
Geologist.) 

T n accordance with instructions, I visited the Balla­
D art moor areas, and my report on the possibility of 
c.btaining underground water supplies by boring is 
a' £allows :--· 

BE'fore r1i;;eus,ing the water question of the Balla­
Dartmoor areas, the existing- conditions of the un­
durg,.·ound wnter supply of the artesian basins lying 
b the north anc1 south will be briefly referred to in­
so far as thev affect the rtnestion at iRsne. Such a 
rou;·se i.01 rendered necessary in view of the fact that 
pnrlically no surface evidence is procurable in either 
r'entre which has a direct bearing on the underground 
water supply. 

General Geology of the Two Areas.-The Balla­
Dartmoor centres lie in an extensive area occupied 
by sediments of Carboniferous age (Geological Map 
of Western Australia). 'These strata outcrop as far 
;:orth as the Lyndon River, and extend south to the 
Irwin River. They probably continue much farther 
south, but do not outcrop. Their greatest surface de­
Yelopment is in the basins of the Gascoyne and W oor­
nmel Rivers. 

Mr;re re~ent beds of ,Tnrassic age overlie the west 
cd~·e of the Carboniferous strata north o£ Hamelin 
Pool, and almost completely cover them south of that 
pPint. A narrow coastal belt of Tertiary and Post­
Terti!lrV strata overlies the Jurassic. The strata of 
all the;e ages are marine sediments. 



Immediately east of Northampton tllere is a pro­
nounced necking of both the Jurassic and Carbon­
iferous beds. This is caused by the granite mass.if, 
which outcrops as far as the Geraldine mine on the 
north, and extends south to the Greenough River. 
This necking is important as regards fresh water 
artesian supply, and will be referred to later on. 

The dip of the strata in the Gascoyne area is to 
the west. In the Murchison area no dips were re­
corded. 

In the vicinity of E-radu the dip west of the Green­
ough is to the west; that east of the river is to the 
east. This is probably due to faulting. 

Artesian Supplies in the Areas pre·vi.ously referred 
to.-Extensive artesian supplies of fresh and stock 
water have been found in the Gascoyne and W oor­
amel basins (Artesian Bores of Western Australia, 
Appendix N, Interstate Conference Report, 1921). 

Apparently no deep boring has been done in the 
Murchison basin, though it seems highly probable 
that similar geological conditions exist as far south. 
In the vicinity of Eradu several bores have been 
sunk, mostly on the east side of the river. The re­
cord of these lbores as regards water is that they were 
either dry holes or struck salt water. Immediately 
west of the river, at Eradu Siding, the recent bores 
prove the existence of a probable sub-artesian supply 
of stock water (total solids 227 and 95). 

Further to the south a bore at Geraldton yielded 
a supply of salt water. The same occurred in the 
deep bore a:t Dongara, while at Yardarino a large 
supply of good stock water (artesian) was struck. 
As far as I can ascertain the deep bore at Mingenew, 
which lies farther to th~ east, was a dry hole. This 
hole apparently did not bottom. 

When considering the possibilities of artesian 
water being fresh or salt one of the main points ·is 
whether the underground water is circulating or more 
or less stagnant. If there is opportunity for the 
water to circulate, the salt contained in the strata is 
eventually all leached out, the reverse being the case 
in basins or areas without an outlet. 

As already stated the strata in the northern areas 
dip seaward, and have therefore an outlet; hence the 
artesian water is more or less free from soluble sa1ts. 
'I'he same applies to the waters west of the Green­
ough River at Eradu. The probable reason for the 
Geraldton and Dongara bores being salt is their 
proximity to the ocean. The Yardarino bore is situ­
ated in a strata in which the water is circulating 
seaward, while the waters further to the east are in 
a water-locked area, and are consequently salt. 

T:HE BALLA-D.A.RT:MOOR AREAS. 

Geology.-The Balla-Dartmoor areas proper con­
sist of fairly heavily timbered belts of first-class agri­
cultural land surrounded by undulating sand plains. 
From a geological point of view the country is most 
uninteresting, for outcrops of the underlying rocks 
and evidence of structure are almost totally absent. 
At the Balla Tank (5066/13028) an excavation has 
been blasted out in a finegrained sandstone of sedi­
mentary origin. Patches of what are locally known 
as limestone occur frequently in the high-class land. 
These limestones have been proved to owe their origin 
to the presence of dark-coloured calcareous marls, 

which are typical sedrments. At the 95-mile well, on 
the Rabbit-proof Fence, pebbles of granite porphyry, 
etc., are abundantly scattered over the surface. Some 
of these pebbles are distinctly smoothed by glacial 
action, and probably correspond to the glacial beds 
of the Irwin River. All the hand bores passed 
through sedimentary deposits, and in no instance was 
an igneous or a metamorphic rock reported. The evi­
dence for the occurrence of sediments has been 
5tressed on account of a map which was published £n 
1908, which would lead any reader to form the con­
elusion that the area was occupied by granites, but 
which is evidently not the case. 

Water-Artesian and S-ub-Artesian Supplies.­
J!'rom the available data there are fairly strong rea­
sons for suggesting that artesian or sub-artesian 
water would be struck by deep boring. The evidence 
as to whether the water would be fresh or salt is 
not so positive. If the prevailing dip of the strata 
in the northern proved artesian area be maintained 
as far south as Balla and Dartmoor; or if the westerly 
dip of the stmta west of the Greenough River, in 
the vicinity of Eradu, comes as far north, there 
would be every reason for assuming that the water 
would be fresh, or at worst good stock water. If 
deep boring is decided upon the bore, in my opinion, 
should be placed as far north as possible to get away 
from the narrow neck of strata opposite Northamp­
ton, in which circulation is probably not so free, and 
consequently the underground waters more likely to 
be salt. There are no data on which to calculate the 
probable depth of water-bearing strata, but on gen­
eral principles the depth where water will be struck 
will vary directly with the distance on the dip from 
the intake. Assuming the dip to be westerly, the 
depth of the bore in this case would vary inversely 
with the distance eastward, and should therefore be 
located as far to the east as not to unduly increase 
the cost of boring. 

Shallow Waters.-Generally speaking there is no 
definite evidence on the surface to guide sinking or 
boring for surface waters. In the Balla area a cer­
tain amount of success has been met with, and stock 
and domestic waters have been located in wells and 
hores along what appears to a water-bearing zone, 
which strikes diagonally across the road from Balla 
to Bininu. The continuation of this zone to the 
southeast has apparently been tested by Bores Nos. 
3 and 4 without success. I ean make no better sug­
gestion than that further boring be done along this 
line, and consider the position marked on the plan 
(Plate I.) to be quite a good spot to test. At BaUa 
Tank there is apparently a good hard catchment 
which would fill a much bt.rger reservoir than the 
present one. One bore sunk on Tank Reserve 5071, 
three miles north of Balla Tank on the Rabbit-proof 
Fence, failed to strike water down to 158 feet. Un­
less this hole has fallen in it would be advisable to 
sink it further, at least until the clay or "pug'' has 
been passed through. If this hole is successful the 
~hallow holes to the west might be continued. Fail­
ing to find water in either of these localities, it 
seems useless to continue a shallow boring policy. 

Dartmoor.-At Dartmoor No. 1 Area one hole hllB 
Leen bored to a depth of 101 feet on W /R 13152. 
and No. 4 Bore to a depth of 197 feet. Successful 
boring seems to be hopeless in this locality. 
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In Dartmoor No. 2 Area two localities in which 
bori!lg might be successful are: (a) Continue the 
hole on Re:sen·e 12648, and (b) stand off to the west 
and test the country south of Reserve 17940 at the 
U0-mile. In the first case the hole bottomed on a 
boulder bed, which should be a good reservoir for 
water overlying a clay or other impervious bed. In 
11ddition the present bore site is in loYi'-lying ground. 
The second position (anywhere in the vicinity of the 
~outh-western peg of 3823/93), tbough some dis­
tance from the farming blocks, offers a reasonable 
ehance of success on account of the coarse nature of 
the surface sands and the fact that -.;ater has be'ln 
found at a shallow depth at the well at the 95-milEJ. 

In conclusion, if shallow bor:ng is to be resorted 
to for water supply in either of these centres, my 
recommendation, other than that already expressed, 
IS first to try and locate water wl~eN most wanted 
and then endeavour to foll()w up the water-bearing 
horizon by systematic boring. In any case attempts 
to find water in these areas by shallow bores will ·oe 
more or less controlled by a considerable element 
of chance, for it will be to a large extent mere stab­
bing in the dark. 

4.-MINING PROSPECTS OF GRANT'S P ATCl-L 
NEAR HALL'S CREET\; KBIBI<JHLEY DIY­
ISION. 

(T. BLATCH}'0HD1 B.A., Acting Government 
Geologist.) 

Grant's Patch.-Grant's Patch is situated some 300 
chains east by south of the 175-mile peg on the Hall's 
Creek-Turkey Creek telegraph line and 50 miles 
northnortheast of Hall's Creek. The name · was 
taken from one of the original prospectors, who 
diooovered gold in the later eighties. 

Geoiogy.-Briefiy the main geological features are 
more or less foliated fine-grained greenstones invaded 
hy later pegmatite dykes, classified in the State Geo­
logical Map under the general name of metamorphics. 
The country from a mining point of view resembles 
much of our Eastern goldfields. Striking through 
the greenstones in a general north by west direction 
( J40°) are several parallel lines of quartz reefs. 
'fhese reefs as a rule rnn parallel to one another, 
and with but few exceptions do they show a greater 
thickness than a few inches. The dip of the reefs 
is either vertical or slightly to the east. Traces and 
occasionally irregular patches of lead sulphide (gal­
ena) are of frequent occurrence in the quartz veins. 
There is little doubt that the s]ver contents occur in 
this galena. 

M·ine lVorking.-As would naturally be expected 
most of the old mine workings have either partly 
or completely fallen in. They are fairly numerous, 
and give the appearance that the original prospector:> 
must have located payable values to haYe persisted 
in their prospecting. It is a~so obYious that much of 
the quartz that was raised ha"l been taken away. pos­
siblv to the Hall's Creek battery, which was then 
in ~xistence. Unfortunately I can find no record of 
v.ny crnshings. 

Mr. George has done a little deve1opment on hi~ 

lease, and from the vein of quartz, about 12 inches 
thick, which .be had exposed to a depth of about 12 

feet, 1 took three samples (1-:.l). These contain 1% 
to 4% ounces of ,;ilver, but only truces of gold. A 
little galena was showing in this reef, which prob­
ably accounto for the silver contents. 

Some half a mLe northeast from George's work­
ings a shaft had been sunk to a shallow depth in a 
eonspicuous quartz outcrop occurring in a ·parallel 
vein. A sample broken across two feet of solid 
quartz in the shaft, or rather trench, yielded 1 dwt. 
15 grs. of gold and a trace of silver (No. 4). At a 
dista1.ce of half a mile, still to the northeast, is an­
ether parallel line of quartz reef on which qui~ a 
considerable amount of prospecting has been done, 
though the workings have since collapsed. A sample 
from stone scattered on the surface, and which con­
tained a fair amount of galena, yielded a trace of 
gold and 2 ozs. 19 dwts. 11 grs. of silver (Sample 
No. 5). Two more samples were taken from the sur­
face of outcrops lying slightly to the west of George's 
mine, and yielded respectively a trace of gold and I 
C'Z. 19 dwts. 5 grs. of silver and 2 dwts. 21 grs. of 
gold and 13 ozs. 3 dwts. 21 grs. of silver (Samples 
G and 7). A sample taken from a narrow quartz 
leader at the well yielded a trace of gold and 5 dwts. 
14 grs. of silver. The well is supposed to yield a 
good supply of water. 

Genem; Remarks.-The results of the eight sam­
ples are in my opinion very discouraging, particu­
larly as the previous samples were much higher and 
the fact that the veins are small. The numerous work­
ings which were made when prospectors were at 
fever heat in their search for gold might naturally 
sugge~t that there might be payable reefs aoandoned, 
hut the samples taken do not indicate such condi­
tions, and I am afraid that the chance of success in 
this area is very remote. The silver contents, though 
rom~derable, are in my opinion worthless without ap­
preciable gold values. 

5.-POSSlBILITIES OF MINERAL OIL OCCUR­
HEN"CES IN THE ERPEHANCE DISTRICT.; 
EUCLA DIVISION. 

( T. BLATCHFORD, B.A., Acting Government 
Geologist.) 

J n Mr. Haneock's company I inspected the local­
ities in the vicinity of Esperance, in which he assumes 
there are indications of mineral oil. 

Geology.-Though covered over in many places by 
E'hallow deposits, granite is the prevailing rock in ·the 
vicinity of Esperance, and may be found extending 
far inland towards Norseman and out to sea to a 
distance of 30 to 40 miles, where it outcrops into 
numerous islands. A long line of outcrops may be 
found along the seashore, and frequent outcrops 
occur at a distance of not more than six miles in 
from the coast. Running parallel with the sea shore, 
und at a mean distance inland of some two to three 
miles, is a long line of salt lakes or lagoons, the most 
noted of which is the Pink Lake, from which con­
siderable quantities of marketable salt have b-een 
obtained. Mr. Hancock contends that this lagoon 
u~·ca is a deep depression which has been filled with 
oPdime~t;; which are oil-bearing. 

There is no doubt that the granite area as far north 
a:' Norseman, and probably considerably further 
north, was underlying the ocean in Miocene time~. 



Scattered remnants of sediments such as found at 
Norseman and near St. Ives carry fossil remains of 
that age. The Plantagenet beds further west, which 
occupy a considerable area in the vicinity of Albany 
and extend as far east as the Hamersley River, were 
also laid down in a Miocene sea. None of these beds 
has proved to be of any appreciable thickness. 

Since Miocene times the country has gradually 
risen, and prolbably continues to do so, as evidenced 
by the raised sea beaches found along the coast which 
contain shells of the same species as exist at the pre-
sent day. -

·Some 40 miles south of Esperance the ocean sound­
ings suddenly increase from 40-50 fathoms to 120-
600 fathoms, showing a very sudden fall, and indi­
cating the probability of a pronounced fault scarp. 
The uplifting area probably extends as far south as 
this. 

With regard to the depression in which the lagoons 
occur, this can be easily explained by the fact that 
sand dunes and recent lime-bearing sandstones are 
naturally forming along the sea/board, and the sea 
and other waters have been cut off from, the ocean 
and become impounded. This is no phenomenon but 
a common occurrence on many seaboards, governed 
to a large extent by prevailing winds, inland drain­
age, and sometimes ocean currents. There is no evi­
dence that the deposits underlying the lagoons have 
any great depth, and they will probably prove if 
bored to 'be merely shallow typical coastal calcareous 
Eandstone beds, With probably thin irregular beds of 
mudstone. 

INDICATIONS OF Om. 

Page's Farm.-At Mr. Page's farm, some 10 miles 
north of Esperance, there is a fine example of iride­
scence, due to the oxidation of soluble ferrous salts 
brought to the surface in spring waters. The water 
apparently comes from a saturated layer lying near 
the surface, for the top of a low-lying ridge is quite 
spongy over a considerable area. Attempts have ~en 
made to drain this ridge, but so far have not been 
successful. There is probably quite a quantity of 
the solritJle iron salts in the water, for in the drains 
the heavy precipitation of iron oxide is very evident. 
The iridescence is very marked, but is in no way 
similar to that produced by a film of mineral oil. 

McCarthy's and Cole's Farms.-These two farms 
adjoin and are situated near Myrrup, further to the 
east. Geologically they lie partly in granite and 
partly in recent sediments, as witnessed by modern 
sea shells which may be picked up in the wheat fields. 
The C)il phenomena consisted of some fresh water and 
mud springs, which so often occur under similar con­
ditions, and are in no way associated with mineral 
oil occurrence. On McCarthy's block are some rather 
remarkable cracks in the sediments (contraction 
cracks) which extend for a considerable distance, 
probaJbly 150 yards, and contain fresh water. There 
is no sign of bade, but simply the earth has cracked, 
due probably to a rearrangement Qf underground 
drainage. There was no sign of mineral oil in the 
water in the cracks. 

In conclusion, I am thoroughly convinced that there 
is no geological evidence nor oil indications in favo1_1r 
of finding mineral oil in the vicinity of Esperance. 

G.-POSSIBILITIES OF OIL IN THE PEEL 
.h:STA'l'.h:, FREMANTLE DlSTRIU'l'. 

( 'l'. hL.ATcm·oRD1 H.A., Acting Government 
Geologist.) 

I visitea the Peel Estate with Mr. A. E. Green, 
and examined his bore on Block 333. 

This bore is situated in low-lying country, in which 
are :Q.Umerous patches of swampy ground. The ·bore 
is practically in a swamp, though the ground where 
the bore is situated was dry at the time of my visit. 
The sample taken was from the borings at a depth 
of 80 feet. Mr. Green assured me that at times there 
was a strong smell of oils in the borings from this 
hole, and that he had extracted traces of mineral 
oil from the borings. 

The sample (264) on analysis yielded a small per­
centage of waxy residue, which Dr. Simpson considers 
is probably of a vegetable n,ature and does not re­
semble petroleum or its residuums. 

Where Mr. Green is 'boring is in country which was 
at one time low-lying, but .4as since been filled in 
probably ·only to a comparatively very shallow depth 
in very recent geological times. There is no evidenee 
of suitable structure .or genuine oil seepage, or in 
fact any indication favourable to the occurrence of 
mineral oil. I regard boring for Qil in this locality 
as mere stabbing in the dark. 

A sample ( 262) was taken at a spot near a swamv 
about 1:Y2 miles south of Block 333 of sandy loam, 
which was supposed to have a peculiar smell and an 
extractable quantity of mineral oil. Here again a 
yellowish-white waxy product was extracted, but Dr. 
8impson comments that "such extracts have been 
fourid to be common in soils in this State, and are 
probably of recent vegetable origin, not indicating 
the presence of any petroleum or its residuums." 

In "Kerosene Lane," on Mr. E. F. Wall's block, 
there is a patch of ground the top three to 
four inches of which are darker than the underlying 
sand. Samples were taken of the top layer and the 
underlying sand. The top sample (263) "yielded aii 
oil extract of 1.09 per cent. qily extract. Of this 
.863 per cent. was a brown hydroca11bon oil resem­
bling a refined medium-grade lubricating mineral oil. 
Direct distillation of the soil yielded a similar oil 
without any lighter fractions." 

The second sample ( 265), taken from immediately 
underneath the first, yielded only the white waxy 
t'esidue, which is according to Dr. Simpson "prob­
ably of vegetable origin, and does not resemble pet­
roleum or its residuums." 

The origin of the oil in the top layer could· be 
either that (1) it was accidentaHy spilt from a motor 
car, etc., or leaked from oil drums; (2) that there is 
an oil seepage nearby, and that oil has spread from 
this seepage over the surface. Owing to the configu]:­
ation and nature of the spot where the samples were 
taken, which is on the east side of a long san,d dune 
of recent geological age, I fail to see how the oil 
could come from a genuine oil seepage. On the other 
hand there is certainly no indication of oil having 
been stored on the spot, nor 1.~ there any apparent 
reason which would lead to the conclusion that the 
oil came from a leaky motor vehicle. The statement 
was made to me that there were more. of 'these "oily 
patches," and as the occurrence is interesting, :I would 
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like to make another inspection and clear up any 
doubt. 

[Since the above report was written fresh samples 
have ?een taken and these, with one exception, gave 
negative results for mineral oil. The conclusion 
arrived at is that the first results were due to mineral 
oil having been spilt at the surface either from a 
motor tractor or oil drums.] 

I.-BORING l!~OR COAL AT ERADU GERALD-
. ' TON DISTRICT. 

( T. BLA'L'OHFORD, B.A., Acting Government 
Geologist.) 

The following is my report on the eores obtained 
from the No. 1 Calyx Bore at Eradu, situated one 
mile west ?f Eradu railway station on the Railway 
reserve, w1th notes on the geological features ob­
served in the locality. 

Co·res.-Much of the core apparently broke up 
during boring operations, and reached the surface in 
the form of mud or sand. The attached log has been 
compiled from the actual cores, typical pieces of 
which have been registered for future reference. An­
vlyses of the coal seams are attached. 

Geology.-In the immediate vicinity oi Bradu the 
country can be conveniently divided into two classes: 
(1) Narrow alluvial river flats; (2) low-lying hills, 
for the most part covered with lateritic ironstone and 
sand and overgrown with dense scrub. At the crest 
of some of the hills typical "breakaways" occur. As 
may be expected, exposures of the underlying strata 
are rare, and only occur in the river banks and 
"breakaways." I was only able to find two exposures 
in which the dips and strikes could be measured with 
any degree of accuracy. At a point about 2.0 chains 
north of the railway bridge beds of argillaceous sand­
stones and narrow beds of conglomerates are exposed 
on the western bank of the river. These beds dip at 
an angle of two to three degrees to the west. 

In this vicinity a considerable amount of boring 
has been done--one calyx and four hand bores. A 
6ft. seam of coal was struck in the calyx bore at a 
depth of 118 feet. Mr. Campbell, who investigated 
this discovery, came to the conclusion that the coal 
seam and beds had a strike of approximately north 
and south and a dip of 5° 33' to the east ( 94 °). * 
If both observations are correct, it is apparent that 
there must be a fault in the river bed, the beds on 
the west side dipping west and those on the east 
side of the river dipping east, in which case there 
can be no connection between the 6ft. coal seam of 
the river bore and the seams found in the No. 1 calyx 
bore just completed. 

Furthermore, there is a difference of elevation be­
tween the surface of the calyx bores of some 120 
feet (aneroid readings only). The 6ft. seam wa!O 
struck at llS feet below the river bed, i.e., 2:3R feet 
below the surface of No. 1 calyx bore, or 68 feet 
below the coal seams in that bore. If the strata in 
the river bore dipped west at an angle of three de-

• G.S.W.A., Bull. 38, P• 33. 

g-rees, it should have been intersected at the No. 1 
ealyx bore at a depth of <.il·± = 

118 feet depth of coal seam in river bore; 
LW feet dmerence in e"evmioll of ;;urface at twu 

bores; 
2iu feet due to dip. 

.For the coal seam in the river bore tu have been 
missed in the No. 1 calyx bore, a <hp to the west of 
lix to ;,even degree;; would be necessary," and this 
seems highly improbable. 

.Finally the easterly dip described by Mr. Camp­
r;ell is further coniirmed by a dip observed at Eradu 
.l'ool, some two mi1es south of the railway line. On 
the eastern bank of the pool the dip is undoubtedly 
easiedy ( eastsouthea.,t) at a low angle. 

On the evidence it appears reasonably safe to as­
sume that the coal seams in the two calyx bores are 
not the same seam. 

Assuming they are not, if further prospecting by 
bonng is to be done to test the two coal seams the 

" ' s1tes mu;;t be chosen accordingly. 

As the water line is already laid for a consider­
able distance (for a site to prove the seams in the 
No. 1 calyx bore), I suggest as a second site a spot 
30 chains north of No. 1 calyx bore. This hole 
Heed only go down far enough to re-sample the seams, 
and at the same time it should settle the important 
question of the strike of the beds. A bore 250 to 
300 feet will probably suffice. 

To prospect the 6ft. seam found in the old calyx 
hole, which in my opinion is by far the most import­
ant, I have chosen two new sites which with the old 
ralyx bore will form a more or less equilateral tri­
angle. If the seam is struck in the two holes sug­
gested, we will have all the information we require 
about this seam. There is in my opinion quite a 
reasonable chance of workable coal being located in 
this locality. 

If Mr. Campbell's dip is accurate, I would expect 
the southern hole (No. 4) to strike the coll:l horizon 
at approximately the same depth as in the river bore 
i.e., 140-150 feet, for it will be on the strike, and 
allowance has been made for the bore site being on 
the higher river bank. 

No. 3 Bore would be required to go down at least 
?00 feet before there would be any chance of reach­
iiig the coal, and preferably another, say," 500. feet 
of boring should be done in this hole to prospect the 
lower strata for other seams of coal. 

There may be some little difficulty about the site 
thosen for No. 4 Bore, as the ground was under crop 
last year. If there is any strong objection, the site 
could tle moved a little further to the west on to the 
road as indicated. Water supply for both Nos. 3 
and 4 Bores can be obtained without trouble from 
the same supply as is being used at present for No. 
2 calyx bore, the connection being made at the main 
at the railway siding. There will be ample pipes 
available to connect with either bore site. 

The positions of the suggested bore sites are shown 
C•ll the accompanying lithograph (Plate ll.). 

T~e programme mapped out above will entail at 
least 800 feet of boring, and if th~ No. 3 hole is 
rarried down as recommended, 3 totlll of 1,300 feet 
of boring will be required. 



LOG OF BORE CORES RAISED FROM No. 1 CALYX 
BORE AT ERADU, ONE MILE WEST FROM ERADU 
SIDING, ON RAILWAY RESERVE. 

No. of I Depth 
. sample. 

of core. I Description. 

1 
2 
3 
4 

5 
6 
7 

8 

9 
10 

11 

12 

13 
14 

15 

16 

17 
18 

20 
19 

No. 

ft. in. 
30 0 
64 0 
75 0 

130 0 

ft. in. 
64 0 
75 0 
98 0 

140 0 

White gritty sandstone. 
Finer grained yellow sandstone. 
Similar to No. 1 sample. 
Fine-grained argilla.ceous sand-

stone. 
140 
159 
164 
170 
181 
183 
188 
190 
199 
207 
240 

0 157 
0 170 
0 166 
0 180 
6 183 
0 188 
4 190 
3 199 
0 204 
0 240 
0 244 

0 Coarse-grained red sandstone. 
0 Micaceous shale. 
0 A band of darker shale. 
3 Coal. 
0 Coal. 
4 Grey shale. 
3 Coal. 
0 Grey shale. 
0 Coarse sandstone. 
0 Conglomerate. 
0 Shale. Contains organic matter 

-possibly plant remains. 
244 0 

344 0 
408 0 
464 0 
470 0 

544 0 
550 0 
580 0 
587 0 
637 0 
640 0 

663 9 

668 0 

686 0 
695 0 

803 9 
804 1 

344 0 

345 0 
464 0 
470 0 
544 0 

Soft sandstone. Practically no 
core. 

Shale. 
Friable sandstone. 
Soft friable shale. 
Friable sandstone with minor 

bands of shale similar to 

550 
580 
587 
637 
640 
663 

464-470. 
0 Shale. 
0 Similar to 16. 
0 do. 
0 No core. Sandstone. 
0 Dark shale. 
9 Sandstone with shale bands 

(sample of shale). 
668 0 

686 0 

695 0 
803 9 

804 1 
832 0 

Dark shale similar to shale bands 
in 18. 

Soft friable sandstone with minor 
bands of shale. 

Shale similar to 18. 
Sandstones with minor bands of 

shale. 
Band of pyrite. 
Fine grey shale to bottom of hole 

Analuri•. 
3096/26 3097/26 3098/26 

ft. in. ft In. tt. In. ft. in. 
Depth . . • 170 Q-180 3 181 6-183 0 

ft. in. ft. in. 
188 4-190 3 

Proxilll&te analysis­
Moisture ... 
Volatile matter 
Fixed carbon ... 
Asb ... 

Calorillc Value­
B.T.U. 

per cent. 
13·66 
36·41 
24·74 
25·}9 

100·00 

per cent. 
10·67 
31·32 
30·69 
27·32 

100·00 

5493 

per cent. 
7·78 

26·65 
29·00 
36·57 

100·00 
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from a lodc of considcralllc dimensions occurring in 
LOUntty luthe1to unknown to Lie mineral-bearing, the 
writer was wmmi;:;sioned to visit ihe h .. cality and re­
port on the possioilities of the discovery. Availing 
himself of the opportunity of personally seeing at 
least some portions of the Kimberleys, Mr. Clarke, 
Lecturer in Geology at the University, accompanied 
the party. , .:_li •lt. 

W c left Fremantle by the State boat "Koolinda" 
.Ja 28th July, Hl27, arriving at Wyndham on the 
lOth August. Here we were met by Mr. M. P. Dur­
ack, who not only provided us with an excellent 
plant of riding horses and packs, but also acted as 
our guide for the journey as far as Argyle Station. 
At this point we left the horses and journeyed by 
motor transport back to Derby. The expedition. with 
which the journey was made, particularly the section 
between W yndham and Argyle, was mainly due to 
l\lr. Durack's organisation and, bushmaiJIShip, for 
much of the country we passed through was rouglt 
and traekle;,s, in which a stranger might easily meet 
\Yith cons:derable difLculty in, finding, suitable cross­
ings. 

One of our main difficulties was plotting our course 
with any degree of accuracy. In addition to the 
irregular course we were forced to follow, we found 
extremely few land marks fixed by survey, and on 
the other hand we came across many features which 
were not on the maps we carried. However, the 
track followed, as plotted on the accompanying plan 
(Plate Ill.), should be sufficiently accurate to show 
a.pproximately the position of the main points of in­
terest referred to in the following pages. 

l:<~ortunately the season had been a good one, and 
little trouble was experienced in finding water and 
feed for the horses and mules at convenient stages 
for camping. 

Physiographie Features.-No authentic descrip­
tions from actual personal observations has been 
puolished regarding the physiography of the Kim­
Lerley Division. JutBOn (Bull. 61, Geol. Survey of 
W .A.) refers to the 1\ imberley area in general as an 
elevated tableland, probably an uplifted peneplain, 
connected by a narrow fringe to an outer low-lying 
peneplain, which extends far to the south and east. 
He describeo the inland tableland as an area occu­
pied by a labyrinth of hills and ridges with inter· 
vening low-lying plains well 'Yatered by numerou~ 

Colour of Ash Light brown Dirty white Brownish white "-treams. 

8.-GEOLOGICAL OBSERV A'fiONS MADE 
WHILST TRA YELLING IN WEST KIM­
BERLEY UP THE V ALLEYS LYING BE­
TWEEN THE PENTECOST AND KING 
RIVE·RS, THEN EASTWARD ACROSS THE 
DENHAM AND ORD RIVERS AS FAR AS 
AHGYLE STATION ON THE BERN RIVER. 

(Including a Report on the reported discovery of 
Argentiferous Galena on Speewah Station.) 
( T. BLATCHFORD, B. A., Acting· Government 

Geologist.) 
Introductory.-In view of the fact that high grade 

samples of silverlead ore were received from the 
manage.r of Speewah Station, on the Denham River. 
and that these samples were reported to haYe come 

The ~m·faee features of the section we traversed 
r-orrespond very closely to Jutson's description, and 
may be summarised as a succession of narrow flat­
topped ranges, usually of considerable length, with 
occasional disconnected irregular ridges and isolated 
:,ills. The main ranges are separated by narrow 
1 alleys, seldom exceeding from three to four miles in 
width. . 

We found strong evidence that the sedimentary 
beds had been uplifted to at least 1,500 feet above 
sea level, and during the period of uplift they had 
been folded, the major axes of the folds having a 
prevailing north and south strike. Denuding agencie·> 
sullsequently planed the crests of the folds down to 
the base of the sediments, forming valleys which are 
now separated by the remnants of the flanks of the 

t 
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folds, which occurred usually as long narrow range;;. 
These ranges and ridges can therefore be regarded 
as the remnants of the old plateau, and l:ltand out 
in bold relief to the valleys lying between them. 

Owing mainly to their uniform geological struc· 
· ture, which consists of txtensive beds of hard com­
pact sandstones or quartzites overlying softer shale;,, 
l.uffs, etc., the sides of the range5 are usually precip­
itous near the top, with a long talus extending from 
the bottom of the cliffs to the base (Fig. 2). This 
cliff structure is very characteristic, and is evidently 
due to the weathering of the underlying shales or 
tuffs being more rapid than that of the harder over­
lying standstones and quartzites. Undermined, the 
top beds break off in large masses rather than fret 
away gradually. No doubt vertical jointing adds 
largely to the process. 

The valleys lying between the hills are as a ru;e 
covered with volcanic soils which apparently pro­
duce excellent pastures, particularly for cattle and 
horses. In most of the valleys the natural water 
supply is good, for in addition to the main streams, 
permanent springs are fairly plentiful. 

After crossing the Ord the hills and valleys cease, 
and are replaced by extensive black soil plains which 
£'Xtend far away to the eastward. These plains, 
though extremely fertile in ordinary seasons, lack 
permanent water supplies, and on this account do 
not carry the number of stock they should. There 
is much to be achieved in establishing artificial sup­
plies ny boring, sinking wells, or surface catchments. 
Timber, chiefly eucalypti, is fairly plentiful in the 
valleys and particularly near the water-courses, and 
though not of first-class quality is ample for general 
station purposes. 

GEOLOGY. 

Get~M"al Remarks.-Practically no detailed geo­
logical descriptions of the inland plateau of Kimber­
ley are to be found in the published records of past 
observers, though there are certain occasional refer­
ences to the main structural features. This may be 
accounted for by the fact that previous observers 
such as E. T. Hardman, 1885'; H. P. Woodward, 
1891'; Dr. Logan ,Jack, 1906'; Herbert Basedow, 
1!H6-1917'; and Dr. Arthur Wade, 1925," were all 
mgaged on special missions which held them to in­
vestigating more or less definite sections of the fringe 
of the plateau rather than any portion of its interior. 

mbb Maitland in 1901 certainly traversed the sec­
tion lying to the west of the Chamberlain River, 
hut his report refers more to the structural than the 
detailed aspect. • 

The following are short and usually disconnected 
descriptions of points of interest which were ex­
amined when travelling from Wyndham down the 
valley lying between the Pentecost and King Rivers 
and across to the Ord. They were made on a single 

' Re1lort on the Geology of the Kimberley District. Parliamentary 
Paper, "No. 34 of 1885. 

• Report on the Goldfields of the Kimberley District. Parlia­
mentary Paper, No. 18 of 1891. 

• The Prospects of obtaining Artesian Water in the Kimberley 
Dlstrlet. W.A. Geol. Survey, BUll. 25. 1906. 

• Narrative of an expedition of Exploration in North-Western 
Australia: Trans. Roy. Geog. Soc. Aust., S. Ans. Branch, Vol. 
XVIU., 1916-17. 

' Petroleum Prospeets In Kimberley : Pari. Aust., 1924. No. 142. 
• W.A. Geol. Survey, Ann. Prog. Rept., 11101. 

traverse, and must be considered merely as casual 
observations along' the road rather than having any 
pretence to a thorough geological description. When 
possinle specimens of the various rock types were 
collected and petrological descriptions of some of 
these rocks will be added. Photographs of striking 
features were taken where opportunity offered, and 
some of these will also be attached to illustrate the 
f-Jalient features. 

From the observations we made it became obvious, 
however, that many of the geological problems of 
this interesting section of the State will require much 
careful study before they can be satisfactorily solved, 
uud in addition much mapping will also be necessary. 

Wyndham.-The most conspicuous geological fea­
ture in the vicinity of the township of Wyndham is 
an irregular semi-detached series of hills, the highest 
po.nt of which is West Mount Bastian (Fig. 1), 
which rises to an elevation of 1,079 feet above the 
surrounding country. These hills are composed of a 
top bed of sandstones, underlain by extensive li!hale 
l:eds. The prevailing dip of the beds is to the south­
east at an angle of about seven degrees. Boring in 
the towusite has proved that the shale beds extend a 
further 1,197 feet below the surface, and lie on a 
second sandstone horizon proved to a depth of at 
least 1,320, when boring operations were suspended. 
A search was made for organic remains in the shales, 
out was unsuccessful. 

The possibility of obtaining artesi8J! water in the 
l:leriel:l has been dealt with in detail by Dr. R. Logan 
Jack in his report on the possibilities of artesian 
water in Kimberley, published in 1906.' 

At the "Three-Mile," i.e.} three miles from Wynd" 
ham on the Hall's Creek Road, an interesting out­
erop of basalt was noted. There was insufficient evi­
dence to form a definite opinion as to whether this 
occurrence was a basaltic flow or intrusion. The rock 
is a dense basaltic type, showing occasional small 
facets of cleavable felspar. 
.. Under the microscope it is a mass of felspar micro­
lites lying in all azimuths, with numerous grains and 
small prisms of augite. Distinct idiomorphic pheno· 
crysts of plagioclase and augite may in places be 
11oted. Jrregular grains of magnetite are common.' 

ln many respects the rock resembles the basalts 
of the Antrim Plateau and the basalts of the Argyle 
Are:.t. 

Leaving Wyndham and the "Three-Mile" we trav­
elled for 22 miles in a general 'IOuth-easterly to 
southerly direction to the Wyndham :Meatworks 
Pumping Station, on the King River, which lies 
almoot opposite North Mount Cockburn. On the left 
hand we passed broken ridges consisting of sand­
stones, but as these were similar to the beds at Wynd­
ham they were not examined. 

.Yot·th Mount Gockburn and Cockburn Range.­
North Mount Cock'burn is almost a replica of the 
Bastian with a greater development of the overlying 
;andstones, which have a thickness of about 200 feet. 
'l'hese beds show e<igns of ripple marking and cur­
rent bedding ( F:g. 3). They arc underlain with 
shales, partly calcareous near their base, and con-

' The Prospects of obtaining Artesian Water in Kimberley: By 
J,ogan Jack. W.A. Geol. Survey, Bull. 2fi, Perth. 1906. 

' Petrological Description by Dr. C. 0. G. Larcombe. 
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taining concretions of black calcite, which had been 
mistaken for bitumen. The series is undulating, but 
iu the main dips westerly at low angles. To the east 
of the pumping station the dip of the beds is to the 
east. After leaving the pumping station the course 
turned slightly to the southwest and followed up 
Cockburn Creek, in a gorge occupied by it, for a 
distance of som€ eight miles, when the first "jump 
up" was crossed. A "'jump up" is the local name for 
a cross ridge or saddle· in a valley 01: gorge. This 
particular example consists of much broken and dis­
turbed sandstone or quartzite, and probably repre­
sents a sheared zone, which, owing to secondary 
mineralisation or silicification, offers more resistance 
to dehudation than the main fm'rnati()n. ".Jump ups" 
are not uncommon in the ravines and valleys of the 
Kimberley plateaux, and are pa1 ticular;y detrimental 
to wheel traffic, often rendering impassable for 
vehicles what might otherwise be quite a good road­
way. 

At three places in the lbed of Cockburn Creek more 
«teeply dipping rocks occur. First, near the mouth 
of the ravine a quartz vein, four feet wide, outcrops 
in micaceous shales, striking at 165 degTees and dip­
ping we~t at 70 degrees. Two miles further up the 
ravine alternating beds of quartzites and shales strike 
at 210 degrees, and dip west at 30 degrees; and at 
a pool eight miles farther on, indurated thin bedded 
Ehales and quartzites have a strike of 20 degrees, 
and dip east at 70 degrees. 

After descending the "jump up'' ou the south side, 
the track followed Gap Creek to the juction of a 
small tributary of the Pentecost RiYer. Turning 
~":harply to the left we followed up this creek until 
we reached Fish Pool, distant about 20 miles from 
the pumping station. The hills lying to the west 
of the pool dip to the west, and are either sandstones 
or quartzites. 

TraYelling from Fish Pool in a general southerly 
direction we passed over quartzites and shales. About 
two miles past Fish Pool these beds dip to the north: 
at an angle of 30 degrees, these steep dips persisting 
for some distance about this spot. In the bed of a 
small watercourse a breccia of vesicular volcanic rock 
was seen well exposed and cemented in a few spots 
by quartzite. The volcanic rock appears to be con­
temporaneous with the quartzite beds. 

In addition, the series has been invaded by basic 
igneo)ls rocks. One occurrence was observed some 
&even miles south of Fish Pool where red..:banded 
shales, which are very friable, are overlain by a 
dense fine-grained basic igneous rock. As these red 
shales could be seen extending for a considerable 
distance to the northwest, it is more than probable 
that the sill also has a wide extent. Under the 
microscope it is-

'' Made up of small lath-shaped plagioclase and 
angular augite with some black oxide of iron. The 
slide shows a considerable staining by red oxide of 
iron. The rock is a somewhat ferruginous basalt.'" 

A second and much more extensive invasion of 
igneon;; rock occurs about fl to 10 miles south of 
Fish Pool. Here a ma,:s of coars:~lv crystalline 
massive gabbro extends in a we•tsouthwesterly direc-

!· Petrological description by Dr. C. 0. G. Larcombe. 

tion for at least fh e miles, when it turned to the 
east away from our course; bd it could be seen 
extending at least four to five miles further on. 
·where we examined it the mass was at least one 
mile wide, and whereyer sem the sediments dip away 
from it at angles of at least 25 degrees. The mass . 
iJ prqbably a laccolith, as in no instance was It 
observed cutting through the overlying sediments. 
The gabbro itself is, however, invaded by a finer­
grained ·basic rock, in places up to two chains in 
width. 

"Under the microscope the gab bro is found to be a 
holocrystalline aggregate of comparatively fresh 
plagioclase near labadorite and beautiful plates of 
very pale brownish cleaved and well twinned augite 
arranged ophitically with regard to the felspar. .A 
little of the augite is diallagic. Patches of black 
oxide of iron are present, but are not abundant. This 
rock is an ophitic gabbro. "* 

The intrusive dyke under the microscope shows­

'' Lath-shaped plagiodase intim~~ttely intergrown 
with grains and prisms of augite and contains grain~ 
and patches of black oxide of iron. A few bright 
green patches of chlorite were noted. 'rhe rock is a 
dolerite.' '* 

The last three or four miles of the journey before 
1eaching Martin's silver-lead mine were down a val­
ley (l!'ig. 4), bordered on the eastern side by cliffs 
::oo to 500 feet in height. These cliffs consist of an 
uppermost layer at least 50 feet thick of a whitish 
quartzite, which in places shows signs of current 
bedding. Interbedded with this bed near its base 
i3 a 4-foot seam cf tuft. Beneath this tuff bed and 
perfe<'tly conformable to it are 40 feet of coarse tuff. 
Beneath this again is a series which probably forms 
the remainder of the cliff but is largely obscured by 
1alus of fine-grained tuffaceous rock which breaks up 
into small and large fragments. In one of these 
was noted a small half-inch seam of quartz lying 
parallel to the bedding planes. · · A few more or less 
'ertical faults, probably with a maximum throw of 
40 feet, traverse the series. 

Martin's Silver-Lead Show.-Martin's silver-lead 
fJww occurs on the extreme eastern slope of a low 
ridge, similar in form to a river terrace, which iH 
~eparated from the cliff, by an alluvial flat about one 
mile wide. The lead deposit, which consists mainly 
of quartz mixed with a minor quantity of lode 
ltlaterial, strikes north and south along this slope and 
;;ips at a very low angle to the east, the dip corres­
ponding almost to the slope of the ridge. There is 
l'ractically no overburden to the lode. The footwall 
i~ a coarse-grained granitic rock which can be fol­
lowed in a low range of broken hills extending for 
several miles to the southwest. This footwall rock 
is probably a second laccolith from wh'.ch the 
roof of sediments has been. completely denudell 
with the exception of a thin scale of baked sandstone 
and shale or tuff, fragments of which are fairly 
plentiful on the surface of the ridge. The laccolith 
shows a vertical range, in eharacter from coarse, 
through finer-grained, up to fine-grained. A' sample 
of the rock, taken from the footwall of the rock, 
~bowed the following characteristics when examined 
under the microscope. • 

• Petrological descriptions by Dr. C. 0. G. Larcombe. 
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''A crystalline mass of clouded felspar, some of 
which is certainly plagioclase graphically intergrown 
wi.th the quartz in many places. Apatite rods are 
common in the quartz. All the ferromagnesian min­
eral has gone. It is now represented by bright green 
chlorite. A feature of this rock is the large plates 
of partially leucoxenised ilmenite. The rock is a basic 
chloritised granoph,yric type of granite." 

A second sample broken on one of the hills to the 
southwest showed sufficient pyroxene to warrant the 
rock being classified as a granophyric pyroxene 
granite. There is no evidence of foliation in this 
rock mass, neither were any later intrusions of basic 
dykes noted. 

The lead deposit was first exploited· by cutting 
several shallow costeans, which were not sunk deep 

No. of 
sample. 

1 
2 
3 
4 

Description. 

Centre costean, bottom section over 2ft. 
Centre costean, top section over 1ft. 6in. 
North costean over 2ft. ... ... ... 
South costean over 1ft. 6in. ... ... 

From Martin's camp we journeyed up the valley 
in a general southerly direction for about nine miles, 
and then turned a short distance off our course to 
the east to inspect some deposits of fluorite. The 
country rock passed over for this distance was mostly 
a coarse-grained greenstone, probably a continuation 
of the laccolith forming the footwall of the silver­
lead lode. The only other rock noted was a very 
fine-grained dyke, about nine inches thick, striking 
east and west. The fluorite occurs in parallel veins 
with a north and south strike and a vertical dip. 
They apparently occur in a brecciated zone of a 
finer-grained basic rock. 

''Under the mieroSICope it consists of beautifu1 
plagioelase showing earlsbad, albite and perieline 
twinning, the latter being very noticeable. Some of 
the· felspars are cracked and contain dusty patches 
of alteration. The augite is pale brown, partially 
schillerised, and strongly twinned. It occurs in large 
irregular-shaped patches with a strong prismatic ten­
dency, and in places has undergone slight chloritisa­
tion. There are some patches of black oxide of iron. 
A little quartz is present, some of it in the form of 
micropegmatite. This rock is a micropegrnatitic quartz 
gabbro. "* 

Striking parallel with the vein is a narrow very 
fine-grained basic dyke evidently intrusive and prob­
ably intimately connected with the brecciation. The 
widths of the fluorite veins vary from 10 to 24 inches 
and the colour from semi-transparent and glassy to 
opaque white and light blue. Patches of galena fre­
quently occur in some of the veins. Otherwise much 
of the fluorite is free from contamination, and would 
be of commercial value if morE) accessible. 

Three more fluorite veins occur about seven miles 
southsouthwest of the first deposits and 2% mile., 
northwest of Speewah homestead. These veins like­
wise strike along north and south lines in a brecciate.I 
:zone, similarly to the first deposits. 

Though persistent in length, the veins are narrow 
and contain appreciable quantities of galena as an 
impurity. On the other hand some of the fluorspar is 
of high-grade quality and free from galena. Owing 
to the distance from the market the deposit is of no 
commercial value at present. 

enough to reach the footwall, and as these workings 
showed considerable widths of lode material, as they 
naturally would, it was not unreasonable for the 
prospector to form an optimistic opinion of his dis­
covery. However, when, the costeans were deepened 
and the footwall was exposed there seemed little 
doubt that the deposit was merely the remnant of a 
flatti-lh mineral segregation lying on the top of the 
lacrolith. The greatest thickness in any of the 
c-osteans is three feet six inches. Galena, cerussite, 
malachite and azurite occur in scattered patches in 
the quartz, and native silver associated with the cop­
per minerals was also noted in some quantities. 

l<'our samples, broken from the lode where exposed 
in the costeans, yielded the following results:-

Lead. Silver. Copper. Gold. 

per cent. ozs. dwt. grs. per cent. dwt. grs. ... 3·87 23 4 6 3·03 0 5 
... 0·09 3 4 19 0·72 0 21 
... 4·61 5 3 9 Trace 1 15 
... 2·53 18 3 15 1·94 1 15 

From Martin's silver-lead mine the country traversed 
was similar in topographical features to the previou~ 
stage. The rocks were for the most part coarse­
grained greenstones. 

Travelling from Speewah Homestead to Hea1·ten'~ 
Homestead.-The first part of the route after leaving 
Speewah homestead was over basic igneous rocks, but 
near the 8outh end of the laccolith a very good section 
was passed showing thin bedded tuffs. These tuffs 
are held up by long vertical lines of silicification 
(with crustification) and resemble those lying on top 
of lhe laccolith at Martin's silver-lead show. They 
dip south at the south end and east at the southeast 
end of the laccolith. After passing over these, a 
distance of about four miles, the route lay over 
quarthites which have a generally westerly dip and 
continue past the Denham River to within five miles 
of Hearten's homestead, where basic igneous flows of 
the same character as the breccias seen near Fish 
Pool come in and occupy the valley almost as far as 
the Conglomerate Range. Lying about three miles 
south of the Denham River crossing, Mount Yate~ 
(Fig. 10) makes a conspicuous landmark. The mount 
is really a text-book example of a volcanic "plug," 
rising through the quartzite 400 feet above the level 
of the river. The rock is fine-grained and of reddish 
colour, but unfortunately was too far weathered for 
accurate petrological determination. 

''A fine-grained soft greenstone with a brownish 
streak. It is traversed by veinlets of glassy quartz. 
Under the microscope it is a mass of black and red 
oxide of iron with some greenish alteration material. 
Quartz veinlets are distinct. This is a ferruginous 
chloritic greenstone. It is almost surely of igneoua 
origin, but it is so rotten that there is no positive 
evidence.''* 

The eastern side of the "plug'' has been denuded by 
the river. On the western side the quartzite can be 
seen lying up against the wall of the neck where thei1• 
gentle dip is unmistakably reversed. They have 
quite a different appearance from the ordinary 
quartzites although no distinct contact alteratio~ 
minerals were noted. 

• Petrology by Dr. 0. 0. G. Laroombe. 



ll2$ 

The next rock, tne marginal rock of the plug 
proper, with inclusions of quartzite, is . intensely 
silicified. Quartz veins, some vug·gy w1th well­
developed pyramids of quartz, form a regular net­
work. Nearer the centre of the plug, which is at. 
least 300 yards in diameter, the rock is less seamed 
with quartz veins and resembles the fine-grained 
igneous rocks previously referred to. 

Between Hearten's homestead and Conglomerate 
Range the country rock is basalt, which near 
Hearten's weathers into a black friable soil quit<~ 
different from the red soil of the more crystalline 
igneous rocks. 

Conglomerate or Ragged Range (Figs. 5 and 7} 
owes its striking outline to the fact that its weste1.'!l 

side is composed of alternating bands of oonglomerat2 
and red sandstone. The sandstone is usually quite 
soft and pulverulent except where locally slight! y 
more cemented patches occur and break away in 
great slabs. The conglomerate itself is composed 
essentially of pebbles, ranging from the sir.e o£ 
marbles up to boulders a foot in diameter, pertectly 
rounded and apparently all quartzite. In this respect 
they resemble the Nullagine conglomerates. Two 
bands of conglomerate, 50 feet thick, are seen on the 
west side of the range, but proceeding eastward the 
conglomerate rapidly thickens till, in Conglomerate 
Bluff (Fig. 6), it attains a thickness of about 601) 
feet. ScattereC. through the conglomerate there ard 
small lenses of sandstone. Further to the east of 
Conglomerate Bluff the conglomerate apparently 
thins out again and is replaced by sandstones very 
similar in appearance to the Upper Carbonifcrom; 
sandstone series of the Fitzroy area. To decide 
whether these conglomerates should be classified e 3 

Nullagine beds or whether they are replicas of the 
conglomerates found embedded in the Carboniferous 
series will require much further study. Though far· 
more massive in structure they certainly resemble 
very closely some of the conglomerate beds found iH 
the vicinity of Mount Wynne and other localities in 
the Fitzroy area. 

Shortly after rassing Conglomerate Hill, medium­
grained to coarsely-porphyritic granite is crossed. 
This granite is intrusive into the phyllites which are 
highly dipping, now east, now west, and strike 
east of north. These phyllites extend as far east a~ 
Prospect Creek (Fig. 8), whieh we followed down 
through the Carr-Boyd Range practically to the Onl 
River. The base of these ranges, in my opinion, con­
sists of phyllites representing the metamorphie series 
as described by E. T. Hardman and others occurring 
in various localities on the outer fringe of the plateau, 
notably Hall's Creek, where the overlying sediment3 
hav~ been denuded down to their base. 

After crossing the phyllites and on the eastern 
flanks of the Carr-Boyd Range, we find a strip of 
granite about half a mile wide. This granite appear;; 
to be sheared along its western edge, but this is a 
fluxion structure, for further in it becomes massive. 
In certain sections it is coarsely porphyritie, in other~ 
medium, even-grained with xenoliths of phyllites, 
proving- that it has intruded the latter. On the 
eastern edge of the granite is n zone of a few hundrerl 

feet of intensely brecctated fine-grained :flinty rock 
which may be a sediment or may be a highly altered 
greens tone. 

After passing over this zone the same rock is fowul 
in a more massive condition, then an area of perhaps 
three-quarters of a mile of intensely sheared green­
stone. The shearing planes in this greenstone strik(! 
in a general northeasterly direction and, like the 
phyllites, dip now east, now west. They are traversed 
by a few quartz reefs which have a generally parallel 
strike with the shear planes, but a discordant, gener-· 
ally steeper dip. East of the greenstone belt there 
are three miles of granite country, when the Oni 
River is reached. After crosging the river a few hills 
of &ilky phyllite were noted and a <·uriously coloured 
sedimentary rock outcropping in a low ridge about 
three miles southwest of Argyle homestead. The 
general strike of this outcrop is north and south, with 
an almost vertical dip. 

No fossil remains could be found in the immediate 
vicinity of the ridge, but Iimest6ne beds containing 
abundant remains of Salterella outcrop a short dis­
tance to the east. It is probable that the beds in 
question are the tilted edges along a fault of a bed 
underlying the limestones. The colouring of one band 
of rock is either red or grey, or both, distributed some­
times in a most regular banding, at others as a grey 
background on which are red oval spots partially or 
completely detached (Fig. 11). At times both the 
banding and the spacing of the red spots are almost 
perfect, though such is not always the case. 

Under the microscope the rock shows an almo<:.t 
uniform composition of fine angular quartz grain!'l 
cemented with aluminous material, the red colouring 
being due to a small percentage of iron oxide. In 
some specimens the rock i!'l almost wholly grey with 
just a few remaining portions of the red spots; in 
others the rock is almost entirely red with the grey 
bands just appearing. w·hat the true reason is for 
the extraordinary regular colouring is obscure, but 
I agree with Clarke that it is probably due to the 
leaching out of the iron oxide; but why in such 
regularity is not evident. 

Similar rock has been picked up by tbe writer in 
the vicinity of Braeside Station on the Oakover River, 
but it has not been found occurring 1:n situ in that 
locality. 

Black soil plains (Fig. 9), probably underlain hy 
the basalt flows which are exposed at the surfac" 
further to the east, extend to Argyle Station and 
spread out far away to the north and east. 

Conclusions.-From a mineral point of view th'" 
country traversed does not give the impression of 
being favourable for the occurrence of either gold, 
mineral, or hase metal deposits,. The sandstones, 
shales, and interbedded tuffs, although of Pre­
Cambrian age, show no signs of mineralisation. Small 
veins of fluorspar containing galena were certainly 
found in the underlying basic rocks in the Speewah 
valley, but only where a slight shearing of the rock.; 
had taken place due to a local intrusion. On the 
whole the basic rocks are massive nnd are therpforc: 
not likely to be metalliferous. 
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As explained in the previous pages of this repo•·t, 
the silver-lead deposit at Speewah was more than 
probably a local enrichment at the contact with th 
basic rocks and the sediments. 

In Prospect Gorge the basic rocks are more favour­
able than elsewhere, as they are intenRely ~heared and 
foliated, but the scope for prospecting would be mo "e 
or less limited to where these rocks were exposed in 
the gorges. They were seldom seen at the surface 
elsewhere. 

The country down the Pentecost and as far east n;; 
the Ord River, particularly the numerous valley~, 

appears eminently suitable for raising and fattening 
stock, especially horses and cattle, and with an im­
proved water supply should carry far more than n~ 

present. The lack of water supply is still more pro­
nounced en the black soil plains east of the Ord, and 
the same applies not only to the Or<l River basin, bu! 
also to the great portion of the Fitzroy valley, and 
I am confident that in many place~ artesian or suh­
artesian water could be found by comparatively 
shallow boring in many portions of' these areas. 

9.-BORING FOR MINERAL LODES AT 
MEEKATHARRA, MURCHISOJ-.r GOLDFIELD. 

(T. BLATCHFORD, B.A., Acting Government Geolo~st.) 

In accordance with Ministerial instructions I visited 
Meekatharra and chose three boring sites which I 
consider to be the most suitable for exploiting at 
depth one of the most important ore channels. 

In the month of June, 1925, a deputation frolll tl1e 
Meekatharra Roads Board waited on thl' Hon. t1re 
Minister for Mines and suggested the following bor­
ing programme:-

1. To bore the north and south ends of Paddy's 
]'lat. 

2. Assist a deep bore in the Fenian Mine on the 
£ for £ basis. 

I interviewed Mr. Roberts, the general manager of 
the Ingliston Consols Extended and Fenian Mine.,, 
who was one of the deputation, and he assured me 
his company do not wish to bore in the Fenian Mine. 
The boring suggested in the north end of Paddy',; 
Flat was really intended to test the Ingliston Con­
sols Extended lode at a depth of 1,500 feet. Since 
the request was made the main shaft on this mine has 
been sunk and a lode opened out at the 1,100-feei 
level. Mr. Roberts is of opinion that deep boring ia 
the north end is not necessary now as the continuation 
of the lode at depth has been proved. 

The original programme has thus been reduced to 
boring on the south end of Paddy'R Flat. 

As my instructio-ns did not limit me to choosin!?· 
sites on Paddy's Flat only, inqmries were made 
locally as to whether there were more suitable sites. 
I found, with two exceptions, that all the old largl' 
gold-producing mhies had ceased operations and ar.• 
now flooded and, more or less, abandoned, and· that 
mini~g at Meekatharra was at a '\ery low ebh, thr~ 
Ingliston Consols and Fenian being the only . two of 
the important mines of the early days which showe ~­
any real activity. 

Fortunately a very complete survey of the district 
and mines of Meekatharra had been made by Mr. E. 
de C. Clarke in 1916, and with a. few exceptions little 
development had since taken place, so that his report 
stands good for the present. I have discussed th•! 
present idea of boring with him and he agrees wit':! 
the members of the Roads Board that the south· enc1 
of Paddy's Flat would be the most likely locality to 
yield satisfactory results, particularly on the Inglis­
ton Consols-.Fenian-Marmont line of lode and pa1'­
ticularly in that section lying between the Marmont 
and Gwalia Extended. 

The geology and description of the "Consols'' 
group is set out in detail in Clarke's Bulletin 6q 
(pages 155-159) and are briefly as follows:-

.' 'Geology.-The rocks consist of two groups derived 
either from dolerites or peridotites and two intrusive~ 
of quartz porphyry and basaltic dolerite. High-grade 
mines have been found in both groups, but onl,y in 
the vicinity of the quartz porphyry, with which they 
apparently have a close connee.tion. The richest of 
the mines are found in the first group, and comprise 
the Fenian, Ingliston Extended, and Marmont•. With 
regard to their position in respeet to the quartz por­
phyry, we find the lodes lie either to the east or west 
of the dykes and in one particular case, the Ingliston 
Consols group, the dyke is found crossing from the 
hanging to the footwall of the lode. The broken 
nature of the lode in this mine may probably account 
for greater circulation of gold-bearing solutions and 
corresponding higher gold contents in this section.'' 

South of the Marmont only limitetl prospecting has 
been carred out. On the Gwalia Extended the lode 
was located and worked to a depth of 200 feet, some 
9,600 ozs. being recovered from 4,300 tons of ore 
crushed. Most of the gold, I am informed, was in 
the rich gold leaders which cut through the lode 
material in all directions. The same lode has ap­
parently been located in the Micky Doolan and Mar­
mont Extended leases and, though there is some doubt 
as to whether it is a continuation of the Fenian 
Consols line, it will probably be found to be a con­
tinuation. 

Generally speaking the richer portions of the lodes 
in the Consols area appear to occur in "shoots" which 
dip to the north. A notable instance of this may be 
seen in the Fenian mine_, where practically all th!! 
payable ore has pitched into the Inglist{)n Consol; 
below the 1,100-feet level. 

Having this in mind I have endeavoured to plaN' 
the bore holes a little to the north of where gold ha~ 
been found near the surface. With regard to tl!·j 
depth at which the lodes would best be cut in the 
bores, it is recognised that in the upper levels of th·· 
adjoining mines the regular ore body was not found 
until a depth of from 150 to 200 feet vertical wa ; 
reached. 

I suggest, therefore, and have acted accordingly, 
tha: the bores be placed and declined so as to strike 
the ore body at about 350 feet, alkwing for the dip 
of the lode to the east to be normal, viz., 30 feet in 
each 100 feet vertical. 

The three sites chosen are on C:!'own lands and I 
would suggest that these areas be reserved until such 
time as the boring is eompleted. 
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lO.---lN'rERIM REPORT ON THE GEOLOGY 
_\ND ORE DEPOSITS OF KALGOORLlE. 

(F. R. FELDTMAN:l<, Field Geologist.) 

INTRODUCTION. 

The detailed underground survey of the Golden 
I\Ele was commenced at the beginning of February. 
Early in the same month I was joined by Mr. Finu­
ram~, Assistant Geologist, who assisted in carrying 
out the survey during the remainder of the year. 

Owing to the disadvantages and difficulties of pre­
paration of a surface map of the area it was decided 
to r.dopt a plan on a horizontal plane 1,100 feet 
above sea level, this plane taking in all the mines. 
The preparation of such a plan has one disadvan­
tage, namely, that where the plane adopted does not 
correspond with the levels of the mine workings, the 
various geological features have to be projected. 

The programme adopted also included the prepar­
ation of a series of cross sections, and also of longi­
tudinal sections of the principal lodes, the latter 
showing, where possible, the distribution of the rich 
shoots and payable and unpayable ore. 

The determination of the positions of rock boun­
daries, lodes and other geological features involves 
the examination not only of accessible mine work­
ing;;, but also of such additional data as are available 
in bore cores and mine plans and records. During 
the }ear, in addition to the survey of underground 
workings, 2,720 fe-et of bore cores were examined. 
The preparation of helios of mine plans and sections 
and the examination of assay records also occupied a 
portion of Mr. Finucane's time. 

The number of original rocks and the intense alter­
ation that they have undergone over wide areas, and 
t·he < omplexity of the structural features, have neces­
sitated a great deal of careful preliminary investiga­
tion into the relationships of the rocks, the degrees 
and types of alteration and their bearing on ore 
cleposition, and the number and relative ages of 
stru<·tural features such as faulting and shearing and 
their effects on the lodes. Much careful examination 
was necessary to enable one to distinguish between 
the altered forms of even sue,h originally widely dif­
feTent rocks as the quartz dolerite and albite por­
phyrite. 

During the year the survey was mainly confined to 
the western portion of the belt, particularly the !van­
hoe and Golden Horsehoe Mines, but the general sur­
Yey was interrupted by a detailed examination of 
th~ lowrr levels of the South Kalgurli mine, com;le­
c,ucmt on a request from the manager. This minr 
forms the Rubjert of a separate report. 

In addition to the examination of the upper level~ 
of the I vanhoe and Golden Horseshoe mines it was 
ronsidered advisable to examine the lowest accessibl" 
levels of the lYanhoe mine, and, in view of the un" 
eertainty regarding the Golden Horseshoe, to take 
advantage of such times as it was possible to descend 
that mine to e:x~amine those accessible levels that it 
was thought would afford most information. 

Thanks are due to the managers and staffs of the 
mines visited for the courtesy shown in facilitating 
the work in every way. and particularly for the 
valuable information supplied. 

GENERAL GEOLOGY. 

The rocks of the Kalgoorlie auriferous area, in 
particular those of the North End, were described 
in detail in Geological Survey Bulletin 69, and it 
is unnecessary to give more than a brief description 
except as regards those features that occur only, or 
to a far greater extent, in the Golden Mile. As, 
however, no entirely satisfactory brief description 
has been published of the geology and geological 
history of the auriferous area, a brief account of the 
sequence of events is included in this report. 

The rocks of the auriferous area are separable, in 
order of age, into three main divisions-the Older 
Greens tones, the Younger Greenstones, and the A!.bite 
Porphyrite Dykes. A broad belt of hornblende por­
phyrite, from which the albite porphyrite dykes are 
probably apophyses, occupies a large part of the 
valley west of the towns of Kalgoorlie and Boulder, 
but as, so far as known, this rock does not occur 
within the mining area, it is not described here. For 
the same reason the sediments forming a wide belt 
some distance east of the mining area are not de 
scribed in this report. 

The Older Greenstones are as a rule much finer 
in grain than the Younger Greenstones, though 
medium-grained facies occur, and were most prob­
ably originally basaltic dolerites extruded as lava 
flows. Possibly beds of volcanic ashes alternated 
with the flows in places, but this has not been de­
finitely established. 

The Younger Greenstones intruded the older series 
as large dykes, of which the most important, econ­
omically, occupies the greater part of the main ridge 
east of Kalgoorlie and Boulder, along which the main 
portion of the mining area is situated. The nor­
thern and southern limits of this dyke have not been 
determined. At the North End its maximum width 
is rather more than a mile, but its average width in 
that portion of the field is a little under three­
quarters of a mile. South of Mount Gleddon it 
narrows considerably, but widens out again north 
of the Golden Mile. On the Golden Mile its maximum 
width is likewise rather more than a mile. 

Like the older series, the Younger Greenstones 
vary in texture, but are usually of medium coarse 
grain. They have a much wider range in composition 
than the older series, ranging from sub-basic to ultra­
Pa.sic. The original rocks consisted of quartz doler­
ites and quartz gabbros, dolerites, hornblende doler­
ites, pyroxenites, and peridotites. The greatest vari­
ation is at the North End, where representatives of 
all these facies, with the exception of the horn'blende 
dolerites, occur. Peridotite derivatives occupy a fairly 
wide area west of Hannans Lake. On the Golden 
Mile the original rocks were more constant in com­
position, and consisted almost wholly of quartz doler­
ite. There was, however, some variation in the rela-
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tive proportions of the felspars and pyroxenes of 
the original rocks. 

Prior to the introduction of the gold-bearing solu­
tions and possibly prior to the intrusion of the rocks 
by the albite porphyrites, both Older and Younger 
Greenstones were uralitised by pressure, i.'e., the 
pyroxenes of the original rocks were altered to horn­
blende, the dolerites being converted into epidiorites 
and amphibolites and the proxenites into hornblend­
ites. A varying degree of schistosity was poesibly 
also developed at this period, the planes of schistosity 
dipping at a slightly :flatter angle than those formed 
by subsequent shearing. 

The albite porphyrites intruded both Older and 
Younger Greenstones as dykes, prior to gold deposi­
tion. These roC'ks were composed mainly of albite 
felspar with a little quartz. Phenocrystal and non­
phenocrystal varieties occur. In a few dykes, mainly 
at the North End, phenocrysts of hornblende occur 
in addition to felspar, linking these rocks with the 
hornblende-quartz porphyrite of the valley west of 
Kalgoorlie and Boulder. The dykes have a wide 
range in size. Among the most important are one, 
a mile and a half in length and nearly 600 feet in 
maximum width, which runs through the middle of 
the Younger Greenstone dyke in the northern por­
tion of the North End, ending a little north of Wil­
liamstown; one running through the Hainault, Southi 
Kalgurli, and Associated mines; and a third, running 
through the Great Boulder, and passing into the. 
Ivanhoe mine at depth. This last dyke has a maxi­
mum width of about 300 feet. It probably runs 
south to join a large mass of porphyrite south of the 
Golden Mile. The strike of these dykes ranges 
from northwest to northnorthwest, and the dip is 
usually southwest at f"teep angles. The general effect 
of these dykes on the lodes is to cause impoverish­
ment where the lodes are within the dykes, though 
rich patches have occurred at the junctions of the 
dykes and the greenstones. 

Subsequently to the intrusion of the albite porph.' 
rites pressure from a southwesterly direction resultec1 
in the formation of a series of overthrust faults. 
striking approximately northwest and dipping south­
west at flat but varying angles. These faults appear 
to be few in number and to be confined to the east­
ern margin of the main quartz dolerite dyke. They 
affected the margin of the dyke at its junction with 
the older rocks now represented by calc schists, and 
also the adjacent albite porphyrite dykes. 

The faulting of the eastern margin of the main 
quartz dolerite dyke was followed by intense ani! 
widespread shearing, due to pressure from a south­
southeasterly direction, which probably extended over 
a long period with intervals of relaxation. The pres­
sure resulted in the formation of a number of main 
shear zones, mostly striking northnorthwest, but in 
places northwest, and dipping southwesterly at steep 
but varying angles. The movement appears to have 
been nearly horizontal, the rock on the hanging-wall 
side of the shear zones being thrust in a north­
westerly direction relatively to that on the footwall 
side. In places there was a slight upward compon­
ent of the movement, 

Although the shearing mainly preceded the intro­
duction of the mineralising solutions, it overlapped 
mineralisation and the pressure found relief along 
different lines at different times, the shear zones and 
planes formed at one period not necessarily coin­
ciding with those of another, though lying in the 
same general zones of weakness. 

At one period not long preceding that of ore de­
position a series of steeply dipping fissures at right 
angles to the main shear zones was formed, mainly in 
the western hal£ of the Younger Greenstone dyke •at 
the North End. At another period, less deep-seated 
pressurr from the north alternated with that from 
the south and resulted in the formation, at the North 
End of a series of shallow-dipping overthrust faults ' . striking nearly due east. The fissures of both senes 
were subsequently filled with auriferous vein quartz. 

Widespread vein-alteration of the rocks by mineral­
ising solutions succeeded the shearing, although, as 
stated, the two apparently overlapped. The mineral­
ising solutions ml)st probably arose from the magma 
from which the porphyrites were previously derived. 
The most widespread effect was carbonation over ex­
tensive area;s, but the degree of alteration varied, be­
coming progres.1!vely less as the distance from the 
lines of weakc ~!'(8 along which the solutions travelled 
increased. 

The carbonation affected the greater part of the 
Younger Greenstone dyke in the vicinity of the 
Golden Mile, a comparatively narrow strip on the 
western side remaining unaltered, as well as a few 
small areas near the middle of the dyke. One such 
area of unaltered amphibolite, about 160 feet in 
width, is exposed in the main west crosscut at the 
1,800ft. level of the South Kalgmli mine, between 
the Lake View East and Lake View lodes. The cen­
tral portion of the dyke, between . the Golden Mile . 
and the North End was altered though not over as 
great a width or to as great a degree as the Golden 
Mile. The Older Greenstones east of the main quartz 
dolerite dyke were also highly altered, the alteration 
being widest and most complete east and immediately 
north of the Golden Mile. 

The widespread alteration, by carbonating solu­
tions, of the epidorites and amphibolites of 'both 
series gave rise to ehlorite-carbonate rocks (green­
stones) oomewhat similar in appearance to the orig­
inal rocks, but usually with the composing minerals 
less distinguishable in the hand specimen. At the 
North End, the ultrabasic hornblendites and serpen­
tines were altered to talc-chlorite-ankerite and talc­
mesitite rocks. Where the alteration was most in­
tense, bleached white, reddish, or gray rocks were 
formed, composed mainly of carbonates, with some 
quartz and varying quantities of sericite, and, in the 
'founger Greenstones, usually containing leucoxenr 
derived from the original ilmenite, but with either 
magnetite or pyrite formed at the expense of' the 
original ferro-magnesians. 

The determination and delineation of the limits of 
the vein-altered rocks, particularly those of the 
Younger Greenstones, is of the highest importance, 
as it may be laid down as a general rule that the 



payable lodes are confined to the vein-altered rocks 
and do not occur in the epidiorites and amphibolites. 
On the Golden Mile, the western limit of the quartz 
dolerite greenstone is a short distance west of th( 
western boundaries of the main Ivanhoe and Golden 
Horseshoe leases at the surface, and has a slight 
westerly dip. 

Among the Older Greenstones the most highly 
altered forms are the rocks to which MacLaren has 
applied the term 11calc-schist," although in places the 
structure is sheeted and jointed rather than schistose. 
These rocks are characterised by their very fine grain 
and even texture, palish-gray colour, and fairly 
smooth fracture, and, where less sheared, by a blocky 
structure, due to jointing. In some of the rocks in­
eluded for convenience under the general field term 
of calc-schist, chlorite is present in small quantities, 
linking the rocks with the fine-grained greenstoneH. 

The bleached rocks resulting from the intense 
alteration of the quartz dolerite epidiorites and am­
phibolites are more varied in appearance. As with 
the calc-shists, some of the rocks contain small quan­
tities of chlorite and may be termed semi-bleached 
greenstones. Two varieties of semi-bleached green­
stone were noted, one ran almost white rock with 
pale green flecks of chlorite, visible to the naked eye. 
the other a pale grayish, more or less massive, slightly 
pyntic rock in which white lath-shaped forms re­
presenting former felspars are visible to the nakrd 
eye. Rock of the second type occurs at the 1,700ft. 
level of the South Kalgurli mine, near the junction 
of crosscut 94 feet south and south drive 20ft. west. 

Another variety of bleached quartz dolerite green­
s-tone is the gray bleached type. These are some­
what bluish gray, fine-grained, usually sheeted or 
slightly schistose rocks, composed of sericite, cnrbon­
ates and some quartz, and containin:g grains of 
magnetite, in places distinctly noticeable to the naked 
eye, giving the rock the appearance of a knotted 
schist. 

The typically bleached rocks are almost white 
or pale reddish in colour, and contain varying quan­
tities of pyrite or magnetite crystals, or both, and in 
places arsenopyrite, visible to the naked eye. The 
grain is usually fairly coarse, though fine-grained 
facies occur, and a schistose structure is present in 
many places. A fairly wide area of the· magnetite­
bearing variety was observed in the main west cross­
cut at the 1,300ft. level of the Golden ·Horseshoe 
mine, but the pyritic variety is more common. Th:· 
roarser varieties of these rocks have, except fot 
the pyrite usually present, some resemblance in the 
h~nd specimen to granite for which they were mi;· 
taken bv some of the earlier observers. The coarser­
grained· reddish variety is commonly known a~ 
11corned beef rock" among the miners. 

The distribution of the bleached rocks is irregular. 
Small areas of these rocks occur along some of the 
minor lode channels, but the larger areas appear to 
be mainly confined to the vicinity of the main lode 
channels. Even here their distribution is very irre­
gular and as a general rule bleaching appears to be 
mo'lt noticeable in the vicinity of the albite porphy-
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1ite dykes. In some instances the apparent great 
width of th~ bleached zones exposed in the cross­
cuts is misleading. In the main west crosscuts at 
the 1,300ft. level of the Golden Horseshoe and the 
2,720ft. level of the Ivanhoe~ cross vein systems of 
quartz were noticed associated with the bleached or 
partly bleached rock, and the apparent width of the 
hleached zones is really more nearly their length, 
their width being probably only a few feet on either 
side of the cross veins. In the western portion of 
the North End, bleaching is almost entirely confined 
to a few inches on either side of cross quartz veins. 

The carbonation and sericitisation are not confined 
to the greenstones. The albite porphyrite dykes have 
also been carbonated and sericitised in places at 
their junctions with the greenstones arid in the vicin­
ity of the lodes. The resulting rock is difficult to 
distinguish, in some places indistinguishable, fron1 
the bleached or aphanitic greenstones. In some of 
the dykes, however, the presence o.f small angula: 
green flakes of chloritic and, in places, probably 
fuchsitic material serves to distinguish them from the 
altered greenstones. The origin of the green flakes 
is somewhat doubtful. Three alternatives exist, 
namely, either that they are xenoliths, representing 
fragments of greenstone caught up in the dykes 
during their intrusion; secondly, that they represent 
fragments of greenstone torn into the dykes by 
5hearing; and thirdly, that they represent former 
phenocrysts of hornblende in the dykes themselves. 
Against the first and second alternatives are the 
facts that they occur in so many of the dykes, botl• 
at the North End and the Golden Mile; that they are 
found in some of the larger dykes at some distance 
from the greenstones; that their range in size is no: 
great; and that their maximum length is probably 
less than an inch and the average considerably less 
than half an inch. Against the third alternative i · 
the faet that no hornblende has as yet been detected 
in the less altered dykes of the Golden Mile, althoug·'• 
it occurs as phenocrysts in some dykes at the North 
End. The balance of evidence appears to favour tllc' 
thiril. alternative."' 

There is reason for supposing that carbonation 
extended over a period of time considerably great("' 
than the relatively short period of ore deposition. 
The absence of bleaching from some of the highly 
~heared portions of the lodes, and its presence in 
places where no defined lodes exist indicates ib.at 
the channels available for the passage of the bleach­
ing solutions did not coincide with those availalJlc 
for the gold-bearing solutions. In places where 
both bleaching and lode veins occur together, the 
lode veins appear to be distinctly younger. It i · 
probable, therefore, th:tt much of the bleaching took 
place prior to gold-deposition. On the other haw'! 
some of the cross quartz veins with which bleaching 
is also associated appear to be slightly younger thar, 
the lodes, suggesting that bleaching took place both 
before and after gold deposition. 

A table showing the original rocks of the Kal­
goorlie district and their altered forms is given be­
low. The sediments, the relative chronological posi­
tion of which is doubtful, are omitted from this 
table. 

• Evidence obtained since the above was written Indicates that the green flakes are of two distinct types. Some of the flakes 
recently observed are much larger than those hitherto discovered and undoubtedly represent former fragments of greenetone. On the 
other hand, the comparatively even distribution and size, and In some cases the sha:pe, of most of the smaU flakes indicate their 
origin from former hornblende phenocrysts.-F.R.F. 



lSS 

TABLE SHOWING THE ORIGINAL ROCKS OF THE KALGOORLIE DISTRICT AND 
THEIR ALTERED FORMS. 

on:ginal meTes. Altered forma of rocks. 

Lavas (OlderGreen· Basaltic dolerites Fine·grained epidiorites and Fine.grained green· Calc·schists 
stones) amphibo!ites stones 

Older intrusives- Quartz dolerites and Coarse-grained epidiorites Quartz dolerite green· Bleached greenstones. 
sub-basic to ultra- quartz gabbros and amphibolites, includ- stones 
basic (Younger 
Greenstones) 

ing some actinolite-zoisite 
amphibolites 

Dolerites Actinolite-zoisite amphibol- Dolerite greenstones Bleached dolerite green-
ites 

Hornblende dolerites Lustre-mottled 
ites 

Pyroxenites Hornblendites 

Peridotites Serpentines 

Younger intrusives- Hornblende-quart.z 
intermediate to porphyrites 
acid 

AI bite porphyrites 
or quartz kerato-
phyres 

A geological feature common not only at Kalgoorl;e 
but at other centres of the goldfields should be men­
tioned here, namely, the jaspers and graphitic schist;. 
Theee rocks occur as bands up to 50 feet in widrh 
and, though usually comparatively short in the Ka!­
goorlie area, may extend for o:everal miles in lengt'1. 
They occur both in the Older and Younger Green­
stones and in the albite porphyrites. They consist at 
the surface of highly siliceous rock with a laminated 
ribbon-like structure and may be pale yellowish-gr.·:~,v 

in colour or consist of alternating bands of gray O>:' 

yellow and dark-brown colour, the latter due to the 
presence of iron ore. The iron staining is usually 
most marked near the surface. Some of these rocks 
become less siliceous a fe.w feet below the surfaer>, 
appearing as sheeted zones of clayey material. 

Below the oxidised zone the more typical of the'le 
rocks occur as laminated siliceous bands of dark gray 
or black colour, due to the presence of graphite, or, 
in the albite porphyrites, as bands of black graphiti.e 
schist. Iron sulphides are commonly present, usually 
as grains of pyrite, but in places as nodules, of 
elliptical shape and about the size of small marbles, 
of marcasite coated by pyrite. Small granular masseFt 
of pyrrhotite also occur in the graphitic schists in the 
albite porphyrites. Bands of graphitic schist up to 
50 feet in width occur in the Golden Mile but some 
are only from a mere film to a few inches in width 
though of considerable length as compared with their 
width. 

A sedimentary origin has been assigned to these 
rocks by some of the earlier observers, but from the'r 
common occurrence at KaJgoorlie ay{d other centres 
in igneous rocks of various types at a very consider­
able distance from any known sediments, and their 
common association at Kalgoorlie with albite por­
phyrite dykes, there is little doubt that they represent 
highly sheared and sheeted zones in which graphite 

stones and possibly some 
fuchsite-carbonate-
quartz rocks 

amphibol-

Talc-chlorite-ankerite Some fuchsite-carbonate-
rocks quartz rocks 

Talc-mesitite rocks Some fuchsite-carbonate 
quartz rocks and car-
bonated serpentine of 
Hannan's Lake 

Carbonated sericitised albite porphyrites 

and, in places, cryptocrystalline quartz were subse­
quently deposited. The manner in which the graphite 
was deposited is still in doubt. It undoubtedly aros ~ 
from an igneous magma, most probably that frorr. 
which the porphyrites were derived, and probably in 
the form of a hydrocarbon, but whether in solutior. 
or as a gaseous emanation has not yet been deter­
mined, nor whether it and the associated silica were 
deposited at the same time. 

The age of the graphite relative to bleaching and 
ore deposition has likewise not been determined, but 
I am inclined to regard it as older than either. The 
introduction of gold and tellurium was probably a 
short and special phase towards the end of the period 
of vein-alteration, and it is probable that the forma­
tion of tellurides was restricted to a particular por­
tion of the period of ore deposition, as although much 
of the gold is associated with p~yrite some of the 
richest telluride ore occurs in portions of the lode 
where relatively little pyrite is p1 esent. Moreove~, 

the fact that although in places the rich ore consiscs 
of highly siliceous lode matter, in othe-rs it is appa-r­
entl) no more silieeous than the enclosing rook, and 
also that in some of the most siliceous lode matter 
the gold content is exceeding low, suggests that the 
gold and much of the silica were deposited independ­
ently, although small quartz veins were undoubtedly 
formed during the deposition of gold and tellurides. 

Ore deposition was followed by a reeurrence of 
pressure during which further faulting took place at 
two periods, the first in which press11re from an east­
northeasterly direction predominated, resulting in the 
formation of one main and possibly several mino,. 
faults dipping in that direction at about 45 degrees. 
The main fault is exposed at the ll200-feet level of 
the I vanhoe mine. 

During the second period pressure from a south­
westerly direction predominated and found relief in 



the formation of a much greater number of faults 
dipping southwest at angles ranging mostly between 
30° and 50°. These faults appear to be confined to 
the western portion of the belt, namely, to the 
Ivanhoe, Horseshoe, and Great Boulder mines, where 
they have affected the lodes to a considerable extent. 

Mention should also be ma:'l.e of a series of faults, 
striking eastnortheast, which affect the Golden Zone 
lode at the North End. These appear to be of purely 
local occurrence and to be due to a thrust movement 
arising at a shallow depth, as the faults appear to 
die out at a depth of 500 feet, although the horizontal 
displacement at the surface may be as much as 120 
feet. Beyond the fact that they are later than gold 
deposition, the relative age of these faults is un­
known. 

Probably one of the last earth movements of im­
portance was that which resulted in the formation of 
a number of shear zones and planes striking roughly 
parallel to the lodes but with a steeper, almost 
vertical dip, some of the planes having a slight but 
distinct easterly dip. This shearing caused a re­
opening of the lodes in places and is of some im­
portance as affecting the stoping of the ore bodies. 
The post-gold shear zones of the Hannans Reward­
Mt. Charlotte leases at the North End probably 
belong to this series. 

The probable sequence of events in the geological 
history of the Kalgoorlie area is shown in the fol­
lowing table :-

TABLE SHOWING PROBABLE SEQUENCE OF EVENTS IN THE GEOLOGICAL HISTORY OF 
KALGOORLIE. 

Introduction of rncks and mineralising solution. 

Extrusion of basic lavas (Older Greenstones) 

Intrusion of lavas by Younger Greenstone dykes 

Intrusion of greenstones by large dyke of hornblende porphy-
rite and smaller dykes of albite porphyrite 

Introduction of hydrocarbons with formation of graphitic 
schists along main shear zones 

Introduction of carbonating solutions containing sulphur and 
potash, extending over lengthy period and resulting in 

·formation of calc-schists, greenst.ones and bleached green-
stones followed by solutions containing gold, accompanied 
by sulphur and potash and later by tellurium 

--

THE FAULTS. 

The pre-gold faults.-Economically, the most im­
portant of the pre-gold faults affecting the eastern 
margin of the quartz dolerite dyke at its junction 

-with the calc-schists, and the adjacent albite por-
phyrite dykes is the large fault whirh formed the 
hanging wall of the Brownhill-Oroya shoot. This 
shoot has not yet been examined in detail. 

Anothel' fault of this series has affected- the calc­
schist boundary and the albite porphrite dyke im­
mediately west of the boundary, at the 1,800-feeb 
level of the South Kalgurli mine, and is responsible 

_ for the flat dip of the East lode between the 1,800-
feet and 1,920-feet levels. This fault consists of 
several planes forming a fault zone, instead of a 
E~ingle well-defined plane. Its dip varies consider­
ably, but probably averages a little more than 40 
degrees. It may be identical with the fault below 
'which the calc-schist boundary dips sharply westward 

Earth mot1ements. 

---· 
Pressure converting most of greenstones into epidiorites and 

imposing a. schistose structure in places 

Relatively shallow pressure from southwest, causing over-
thrust faulting in places along margin of main Younger 
Greenstone dyke 

Deep-seated pressure from southsoutheast with shearing 
over fairly wide areas and formation of shear zones 

Recurrence of pressure with further shearing and formation 
of steep cross fissures at North End, followed by over-
thrust faulting from north affecting North End 

Less deep seated pressure accompanied by overthntst 
faulting, predominating at first from eastnortheast, 
followed by more intense pressure from southwest with 
formation of Boulder-Ivanhoe-Horseshoe series of faults 

Hecurrence of deep-seated pressure probably mainly from 
south with formation of later shear zones and reopening 
of fissures along lodes 

between the 1,944ft. and 2,095ft. levels of the Asso­
ciated mine. Another less defined fault or series o£ 
fault planes, some distance west of the last, appears to 
have been responsible for bringing the east and west 
branches of the Australia lode together near the 
1,700-feet level of the South Kalgurli mine, with the 
consequent formation of the rich shoot above that 
level. The Lake View E~st lode has been deflected 
along a similar fault still farther west, at the 1,800-

_feet level of the same mine. The dip of these faults 
is very variable and probably ranges from about 25 
to 55 degrees. 

The pre-gold faults have been responsible for the 
formation of ore shoots in different ways. In the 
first case, as shown by MacLaren, by overthrust 
faulting a relatively impermeable roof was opposed 
to the upward passage of the ore-bearing solutions, 
causing congestion and consequent deposition of gold 
and tellurides in mass. Of this the Brownhill-Oroya 
shoot is the most notable example. 



The shoot formed at the junction of the two 
branches of the Australia lode above the 1,800-feet 
level of the South Kalgurli mine is an example of the 
second case. Here the solutions which travelled up 
the western branch of the lode shear were deflected 
along the fault planes to join those of the eastern 
branch, and gold and tellurides were deposited in 
mass in the sheared and shattered rock above the 
fault. 

The adverse effect of the pre-gold faults from a 
mining point of view, i.e., as viewed from the surface 
downwards, is that by overthrust faulting the 
economically less favourable calc-schist extends more 
sharply westward below the faults and the area of 
probable productive rock in a mine is thereby lessened 
at the lower levels. 

1'he post-gold faults.-As stated, there are at least 
two series of these faults, of which the older is of 
much less importance, being represented, so far as 
is known, by only one important fault, namely, the 
easterly-dipping fault exposed at the 1,200-feet level 
of the I vanhoe mine, and possibly by several minor 
faults. The second series is represented by a number 
of faults in the Ivanhoe, Golden Horseshoe, and 
Great Boulder mines. These faults usually strike 
between northwest and northnorthwest and dip south­
west at flat angles, but both strike and dip are 
variable, neither being constant in the one fault. 
The extreme range in dip is probably from 20 to 
55 degrees, the average being probably about 40 de­
grees. Although in the very early days of the field 
these faults were probably not thoroughly understood, 
at a comparatively early .date excellent work was done 
in the attempt to map these faults both in plan and 
section. Many of the faults, however, have only been 
exposed in a few places, and some of those places 
where the faults had been met were inaccessible when 
their mapping was attempted and great difficulty was 
experienced in correlating them in plan and section. 

Approximately fifteen of these faults are shown on 
the Main Shaft section of the I vanhoe mine and more 
than twenty on that of the Golden Horseshoe. 

The detailed examination of the 106-feet and 189-
feet levels of the Ivanhoe mine has shown that the 
faults are by no means as simple as was at first sup­
posed and indicates that some, at least, occur as 
systems consisting in places of two or more main 
faults, which may in turn consist in places of 
several planes joined by diagonal planes. 

Owing to their complexity and the fact that the 
strike and dip are not constant great difficulty was 
experienced in tracing the faults from place to place. 
Moreover a fault which in one crosscut is well defined 
and consists of a single plane marked by several 
inches of crush clay ( fl ucan), in the next may consist 
of a number of planes a few feet apart, which, owing 
to the general shearing the rocks have undergone, are 
not easily detected except where exposed by driving 
or stoping. The displacement of the lodes along the 
different faults varies considerably. Along most it 
appears to be small, but on the No. 1 slide {fault) 
in the Golden Horseshoe the displacement of the 
Nu. 3 lode along the fault plane, according to Mr. 
V. H. R. Murray, underground manager to the corn-

pany, is nearly 90 feet. In the Ivanhoe mme the New 
lode has been thrust nearly 40 feet along the plane 
of N ~. 1 slide in Section S, and in a rise from the 
face of the south drive on the New lode in Section 4 
the displacement of the lode along the fault plane is 
32% feet. This last is a beautiful example of a 
clean-cut fault, particularly as the lode is narrow and 
well defined and is vertical where cut by the fault. 
The distance mentioned was measured along the plane 
between the vertical portions of the west wall of the 
lode above and below the fault, but the lode below the 
fault has been dragged along the plane for a distance 
of 9 feet 8 inches. 

Where a strong fault consists of a single well­
defined plane the displacement is usually clearly de­
fined, but where it consists of a number of planes 
with movement along each the faulting may not he 
so clear, especially where the lode has been dragged 
along the planes, and the lode may only appear to be 
somewhat broken and to have an unusually flat dip. 

The main faults occurring at the 106-feet and 189-
feet levels of the I vanhoe mine-as named on that 
mine--from west to east are: "A" slide, a branch 
of No. 1 slide (in the northern portion of the mine), 
No. 1 slide, No. 2 slide, and No. 3 slide. In addition, 
a small fault, not shown on the mine plans, throws 
the W1est lode three or four feet at the 106-feet level, 
at a point about 250 feet southwest of "A" slide. 

The "A" slide-No. 1 slide groups of faults appear 
to be branches of one. system, the so-called "Branch 
o£ No. 1 slide" lying between the two and apparently 
splitting, going south, in Section 5 at the 106-feet 
level and Section 6 at the 189-feet level, into two 
bralH'hes running towards "A" slide and No. 1 slide 
respectively. The more westerly branch is appar­
ently joined by a branch of "A" slide running south­
east towards No. 1 slide and eontinues to the south 
as a group of planes, roughly parallel to and from 
about 30 to 50 feet west of the main plane of No. 1 
slide, but eventually joining it about coordinate 1,400 
feet south. The main plane of No. 1 slide continues 
south in the Golden Horseshoe mine under the same 
name, passing a few feet west of the Main and No. 2 
shafts at the lOO-feet level, but an easterly branch of 
No. 1 slide, appareutly diverging from the main fault 
in Section 121 of the Ivanhoe mine, continues south in 
the Horseshoe as No. 2 slide, which lies approximately 
60 feet east of the main shaft and 110 feet east of 
No. 2 shaft at the lOO-feet level. 

The western branch of "A" slide has not been de­
tected in the Horseshoe mine hut may be representell 
at the 200-feet level by a diagonal plane noticed near 
the face of the main west crosscut. From the strike 
and shallow dip of this plane, however, it more likely 
represents the westernmost fault of the Ivanhoe mine 
and it is more probable that the western branch of 
"A" slide joins No. 1 slide north of the crosscut. 

Both "A" slide and No. 1 slide are well defined in 
the main east crosscut at the 106-feet level of the 
Ivanhoe mine, where they are situated respectively 
about 80 feet and 240 feet east of the drive from th ' 
plat, No. 1 slide being immediately west of Wigg 
shaft. In this crosscut each consists of a main well­
defined plane marked by more than a foot of crushed 
material, but though No. 1 slide is well defined in the 



New lode drive east of Drysdale shaft, neither fault 
is so well defined south of the main east crosscut, and 
unfortunately portions of the workings at the 106-
feet level that might have thrown further light on 
the positions and behaviour of these faults at several 
points were inaccessible. 

"A" slide apparently displaces the Middle lode be­
tween 30 and 40 feet below the 106-feet level in Sec­
tion 8. 

No. 2 slide and No. 3 slide are probably branches 
of another system. At the 106-feet level of the 
Ivanhoe mine No. 2 slide can be definitely located 
only in the east crosscut off Drysdale shaft, abo11t 
SO feet west of the East lode, and for a short distance 
in the drive on that lode from about 110 feet south 
of the crosscut. A fault observed in east crosscut 
1,400 feet south, on the Great Boulder boundary, is 
probably the southern continuation of this fault. 

At the 189-feet level No. 2 slide has been cut in the 
east crosscut from Drysdale shaft at about 185 feet 
from the shaft, and also in the drive on tile East lode 
from about 90 to 140 feet north of the main east 
crosscut. What appears to be its southerly continua­
tion is situated about 15 feet west of the drive on the 
Boulder lode in the east crosscut in Rection 14. This 
fault continues south in the Golden Horseshoe as No. 
3 slide, which lies a short distance west of No. 4 lode 
in the northern portion of the mine at the lOO-feet 
level. • 

The positions of the Ivanhoe No. 3 slide shown on 
the plans of the 106-feet and 1'89-feet levels do not 
agree. The position given on the northern portion of 
the plan of the 189-feet level is approximately correct, 
but at the 106-fee,t level the fault is probably entirely 
in the Great Boulder mine. In the main east crosscut 
at the 18>9-feet level it appears to lie a few feet east 
of No. 2 slide, which, however, could not be definitely 
identified, and it may join No. 2 slide to the south, 
but more probably diverges again to enter the Great 
Boulder mine. It is probably identical with the 
Horseshoe No. 4 slide, which is situated a few feet 
west of No. 4 lode north of the main east crosscut at 
the 200-feet level. 

THE JASPERS AND GRAPHITIC SCHISTS. 

As already indicated, the deep-seated pressure 
which extended over a long period found relief at 
different points in the various zones of weakness at 
different times, the shear lines forming the most 
accessible paths for mineralising solutions at one 
period not necessarily coinciding with those of an­
other period. The formation of the graphitic schists, 
bleached zones, and lodes took place along such lines 
as offered the easiest paths at the particular period. 

The best defined and longest line of jasper in the 
Kalgoorlie area occurs in the Younger Greenstones at 
the North End. The southern end of this line is a 
short distance south of the Bulong Hoad, whence it 
runs northnorthwest, gradually converging towards 
the eastern margiu of the Younger Greenstone dyke, 
which it joins near the Broad Arrow Hoad immedi­
ately north of the old Sir John G.M.L. 44.68E. It 
continues northward well beyond the limits of the 
area mapped. At depth this band is highly siliceous 
and though graphitic is less so than some to the south. 

Between the Bulong Hoad and Williamstown are 
several lenses of Jasper, passing into graphitic bands 
at depth, but these are relatively short and are very 
erratic in strike, ranging from northnorthwest to 
northeast. 

The jaspers and graphitic schists of the Golden 
Mile are mostly comparatively short, but have a great 
range in width. With the exception of those 
occurring along some of the older fault planes, their 
association with albite porphyrite dykes, in particular 
the Great Boulder dyke, is more marked than at the 
North End. The most important zone of jaspers and 
graphitic schists in the Golden Mile is associated with 
the Great Boulder dyke, most of the lenses occurring 
within the dvke. Individual lenses range in width 
from a mere fllm to at least 50 feet, a lens apparently 
60 feet wide having been cut in a borehole put in east 
from the main north drive at the 2,720-feet level of 
the Ivanhoe mine into the Great Boulder. The maxi­
mum length of the larger lenses has not been deter­
mined, but many of the thinner lenses are several 
hundred feet in length. The lenses of graphitic 
schists occurring within the albite poryphrite dyke 
are not confined to the margins of the dyke but arc 
distributed throughout the dyke. In a bore depressed 
at an angle of 69 degrees, from the south drive on the 
Ivanhoe East lode in Section 14 of that mine, 1:3 
different lenses of graphitic schist were cut within 
and on the margins of the dyke, ranging from a few 
inches to about nine feet (calculated width) in width. 

The effect of the graphitic schists on gold deposi­
tion where they are associated with the lodes has not 
definitely been determined. They have been stated to 
cause impoverishment, but this may have been due 
to other causes. At the North End rich patches have 
occurred at their junctions with cross quartz veins, 
and a small rich shoot on the North Collier mine was 

-associated with a graphitic seam. 

THE POST-GOLD SHEAR ZONES. 
The shear zones formed subsequently to ore deposi­

tion are usually noticeable as a number of planes a 
short distance apart, nearly vertical but as a rule 
with a slight easterly dip. Their average strike prob­
ably approaches very nearly that of the lodes, but in 
places they cross the lodes at a very acute angle, as 
in the south drive on the East lode at the 106-feet 
level of the I vanhoe mine, in Section 13. At winze 
1,185 feet south, in this drive, the east wall of the 
stope above the level is on one of these planes, which 
may have been mistaken for the wall of the lode. 
Being usually more marked than the planes of the 
lode shears and cutting them at acute angles, both 
vertically and horizontally, these planes are apt to 
interfere with stoping operations. 

A feature ascribable to this later shearing is the 
narrow fissures or shear planes that in many places 
mark the middle of the lode channels. Usually after 
occupying a position near the middle of the lode for 
some distance they run to one or other of the walls, 
but in some cases they follow the middle of the lode 
for a considerable distance and have been found use­
ful as a guide in driving where the lode is otherwise 
ill-defined. 
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THE LODES. 
Distribution.-The lodes of the Golden Mile may 

be separated into two main groups, an eastern and 
a western. Of these the eastern group is distributed 
over a wider area. In the upper levels of the mines 
the two groups are separated by the Great Boulder 
albite porphyrite dyke. 

The eastern group includes the lodes of the Kal­
gurli, South Kalgurli, Associated, Great Boulder 
Perseverance, and Lake View Consols mines; the 
western those of the Great Boulder, Ivanhoe, Golden 
Horseshoe, Chaffers and Hannans Star mines. 

With the exception of the lower levels of the South 
Kalgurli mine, the detailed survey has so far been 
confined to the western group of mines. 

In the South Kalgurli mine the principal lodes 
from east to west are the Australia lode, the Lake 
View lode, and the Perseverance lode. Of less im­
portance are a lode about 85 feet east of the Aus­
tralia lode at the 1,800-feet level; a lode in the Kal­
gurli mine about 180 feet east of the last and entirely 
in calc-schist at the lower levels; the Lake View East 
lode between the Australia and Lake View lodes; 
and the El Oro lode between the Lake View and Per­
severance lodes. 

Mention should also be made of several cross lodes 
striking roughly between west and westnorthwest. 
These include the Cross lode of the South Kalgurli 
mine and Tetley's lode and Tetley's No. 2 Cross lode 
of the Associated mine. 

The principal lodes of the western group are the 
Boulder lode, ineluding the Horseshoe No. 4 lode, 
and the Ivanhoe East lode (Horseshoe No. 3 lode). 
Of less importance are the I vanhoe New lode, I vanhoe 
Middle lode (Horseshoe No. 2 lode), Patterson lode, 
and the Ivanhoe West lode (Horseshoe No. 1 lode). 
'l'hese less important lodes are all situated west of 
the two principal lodes. 

So far as examined, the lodes of the eastern group, 
certainly the eastern members of that group, appear 
to be more irregular and lenticular in habit than the 
two main lodes of the western group, and to have a 
lower gold content, though very rich shoots have 
occurred in them. 

It is noticeable that whereas, as a general rule, the 
more important and longest lines of lode strike ap­
proximately northnorthwest, the less important lodes 
strike more nearly northwest or even, in the case of 
the cross lodes, '}'estnorthwest, and converge towards 
and usually join the main lodes, going south. Ex­
ceptions to this are the Horseshoe No. 2 and No. 3 
lodes, the former striking approximately northnorth­
west, the latter bending in a southeasterly direction 
towards the No. 4 lode in the northern porlion of the 
mine. 

The eastern members of both groups of lodes are 
adversely affected at depth, but through different 
causes. 

In the eastern area, the calc-schist, in which the 
lodes become less defined and generally much poorer, 
dips at a flatter angle than the lodes, the dip being· 
further flattened where the margin is affected by the 
pre-gold flrut faults, and the probable productive area 
of the mines is gradually lessened. Owing to the 

slightly more northwesterly strike of the calc-schist 
the southern portions of the mines are affected at a 
greater depth than the northern. Although at the 
surface the calc-schist boundary is less than half way 
across the Oroya North block and just outside the 
Australia East lease, the Kalgurli mine is entirely .in 
calc-schist at the 1,800-feet level, and the Australia 
North lease of the Associated mine is similarly 
affected a little above the 2,095-feet level. The calc­
schist enters the South Kalgurli mine, opposite the 
Main shaft, about the 1,700-feet level and enters the 
Main shaft at a depth of about 1,950 feet. The 
area of favourable rock in this mine is further less­
ened by the presence of a large albite porphyrite dyke 
on the hanging-wall of the calc-schist. As, however, 
no flat faults were detected east of the calc-schist 
boundary in the crosscut connecting with the Kalgurli 
mine at the 1,800-feet level, the calc-schist and albite 
porphyrite dyke may not affect the Australia lode in 
the South Kalgurli min,e for a conSiiderable depth 
below the present workings. 

In the western group the adverse influence is the 
great albite porphyrite dyke of the Boulder mine. 
Possibly in part owing to the greater resistance of 
these rocks to shearing rendering the lode shears in 
them narrower and less defined, in part owing to the 
lack of iron-bearing minerals to act as precipitants, 
the lodes in the alhite porphyrite dykes are generally 
unpayable. 

The Boulder dyke is of very considerable though 
variable width. In Section 8 of the Ivanhoe mine it 
is 250 feet wide in some places, in others probably 
as much as 300 feet. It narrows, however, to the 
south and in Section 14 is only about 140 feet wide 
at a depth of 3,400 feet. 

Although dipping at a steep angle, probably 
averaging about 75 degrees, though in places as 
high as 85 degrees, the Boulder dyke is flatter 
than the practically vertical Boulder lode and 
nearly vertical I vanhoe East lode, which enter it at 
depth. 'As with the calc-schist in the eastern group 
of mines, the albite porphyrite dyke has a more north­
westerly strike than the main lodes of the western 
group, and in consequence the northern portions of 
the lodes enter the dyke before the southern. In 
Section 8 of the I vanhoe mine the dyke enters the 
mine at a depth of approximately 2,200 feet and 
meets the East lode at about 2,300 feet. This, how­
ever, is probably the tongue mentioned below. At 
the 3,620-feet level the dyke is apparently about 90 
feet east of the Main shaft, but this level was under 
water when the mine was examined. .Judging by its 
position in the bores put in from the 3,620-feet level 
the dyke meets the projected line of the Main shaft 
at 3,880 foot. The dip appears to be flattening at 
depth, although this may be only local. 

'!'he dyke has previously been regarded as simple 
in form but the detailed examination of the lower 
levels of the Ivanhoe mine shows that the dyke in the 
southern pontion of the mine does not occupy the full 
width assigned to it on the mine plans, and that part 
of the supposed main body is a short tongue about 
300 feet in length which runs south from the western 
side of the dyke and is separated from the main body 
by a wedge of bleached greenstone. The tongue 
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appears to leave the main dyke about 670 feet south 
of the north boundary of the lease, at the 2, 720-feet 
level, the line of junction pitching south. The Ea;;t 
lode passes through the gap between the tongue and 
the main dyke at the 2, 720, 2,870 and 3,020-feet levels, 
though the great part of the lode is in the porphyrite 
for about 200 feet south of the junction. From a 
point about 120 feet south of the main east crosscut 
at the 2,720-feet level, the East lode is entirely in 
quartz dolerite greenstone, bleached or partly bleached 
for some distance south of the junction. 

Instead of continuing on its normal dip and pass­
ing through the albite porphyrite dyke at depth as 
had been hoped, the I vanhoe East lode in the Main 
shaft section, as shown by the bores from the bottom 
levels, is still mainly within the hanging-wall half of 
the dyke at the greatest depth penetrated-approxi­
mately 4,080 feet-and is unpayable, though an 
occasional fairly high assay was recorded. It ap­
pears, moreover, to have split going down. 

The probability is that the lode does eventually 
pass through the dyke, though at a much greater 
depth than its dip above the dyke indicated. 

Owing to the inaccessibility of the lower levels I 
was unable to examine the few places in the north­
east corner of the main lease where the dyke has been 
exposed in the Golden Horseshoe. It certainly does 
not cross the projected line of the Main shaft until 
at a much greater depth than in the Ivanhoe mine. 

Mineral Composition and Structure.-The lodes 
vary widely in appearance, structure, and mineral 
composition, and the one lode may vary considerably 
from place to place. A lode may consist of highly 
siliceous and. highly pyritic rock of 11 pa!ish grey 
colour; of highly siliceous rock with but little pyrite; 
of highly sericitic and usually pyritic silvery-grey 
schist; of rock of the grey hleached type: of, in 
some parts of the subsidiary lodes, bleached green­
stone of the white or reddish type; or of sheared and 
slightly schistose greenstone differing in no way from 
that of the more sheared portions of the country rock, 
but in places carrying veinlets of carbonate. Another 
variety of highly altered greenstone associated with 
the lodes is that to which Larcombe has applied the 
term "aphanite." The typical aphanite is a fine­
grained, even-textured, usually more or less schistosc~ 

rock of a grey colour mottled with paler yellowi6h 
areas. It consists mainly of carbonates and sericite 
with some quartz. Microscopically, its most charac­
teristic feature is its lack of structure. In places it 
forms the rock enclosing the lodes, in place~, wherf' 
the lodes are poor, actually occupies the lode channel. 
It is much commoner in the western group than in 
the eastern. 

As a rule the main lodes of both groups are com­
posed of more highly altered rock than the less im­
portant lodes such as the Lake View East and El Oro 
lodes in the eastern group ani! the Ivanhoe Midi!le 
and West lodes in the western group. 

Where the lodes are highly siliceous, indicating 
more complete alteration and replacement of the 
original rocks, the silica appears to have travelled 
along the previously existing shear planes from which 

it spread outwards until all the rock within the zone 
of most intense shearing was silicified, the · silicifica­
tion more or less obliterating the original shear planes. 
In places, as at the face of the south drive on the 
East lode at the 3,020-feet level of the Ivanhoe mine, 
the lode consists of a band of highly siliceous rock, 
of which a portion, seldom more than a few inches 
in width, may have a brecciated structure, enclosed 
by a varying width of less siliceous, highly schistose 
sericitic, carbonated, and more or less pyritic rock, 
with, in places, a few veinlets of quartz. Uusually, 
where the lodes are wide and highly altered, short 
veins of quartz, either at right angles or diagonal to 
the strike of the lode, traverse the lode from wall to 
wall and are useful as indicationg the width of the 
lode channel. The wider and more altered portions 
of the lodes are also marked in places by fiat heads 
or "floors," which may be very numerous ani! only 
a few inches apart. 

Although a payable gold content occurs in place~ 
where the lodes consist of highly altered siliceous rock, 
this is by no means an invariable rule and in many 
places the highly siliceous portions of the lodes are 
unpayable. As already mentioned, it would appear 
that silification and gold deposition were to a large 
extent independent of each other and a high degree 
of silification occurs in places where the lodes are in 
the generally unproductive albite porphyrite. 

The richer ore appears to be usually associated 
with the highly schistose sericitic and pyritic type of 
lode. In places the greenish-coloured vanadium mica 
roscoelite is associated with rich ore. 

In places in the eastern group, for example, the 
rich shoot in the Australia lode at the 1,600-feet level 
of the South Kalgurli mine, the rich ore appears to 
consist largely of rock of the grey bleached type con­
taining a relatively small proportion of pyrite, but 
with irregular lenses and patches of tellurides and 
lesser quantities of free gold and occasional small 
veins of quartz and carbonate carrying thread-like 
veinlets of telluride and small irregular pieces of free 
gold. 

Usually but little gold is present where the lode 
consists of little altered greenstone. 

As is known to most miners, the pyrites associated 
with payable ore is finely granular and of a warm 
colour. Lode matter carrying coarse grains or 
crystals of pyrite is seldom, if ever, payable, nor 
does the whiter variety appear to be associated with 
a payable gold content. 

Ore shoots.-The part played by the pre-gold 
faults in the formation of the Brownhill-Oroya shoot 
and the probability of a similar fault or faults being 
responsible for the rich shoot above the 1,700-feet 
level in the South Kalgurlie mine have already been 
mentioned. Although only a small proportion of thL' 
shoots of the Golden Mile have been investigated in 
detail, it would appear from the available evidence 
that structural features have been the governing fac· 
tors in the formation of the shoot~>. In addition to 
the examples already mentioned shoots have occured 
at the junctions of cross lodes and main lodes; of 
subsidiary lodes and main lodes ; aud of two branches 
of the one lode. The formation of ore shoots at sucb 
junctions is most probably due to the concentration of 
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greater quantites of the auriferous solutions in those 
places where a relatively wide area of highly sheared 
and shattered rock afforded an easy passage, and, in 
a few cases, a further concentration where relatively 
unsheared rock prevented the ful'lher passage of the 
solutions. The shear zones available for the passage 
of the gold-bearing solutions were doubtless irregular 
in their width and in the degree of shearing the rocks 
had undergone, and the occurrence of wider areas of 
sheared and shattered rock probably accounts for the 
formation of shoots of payable and even rich ore at 
those places where no junction exists. 

11.-THE SOUTH K.ALGURLI GOLD MINE, 
BOULDER, EAST COOLGARDIE GOLD­
FIELD. 

(1<'. R. FELDTMANN, Field Geologist.) 

INT'RODUCT!ON. 
Following a request from the manager of the South 

Kalgurlie Gold Mine, I was instructed to make an 
examination of this mine. The objects of the ex­
amination were:-

(a) To determine the downward continuation, if 
any, of the rich. shoot worked above the 
1,700-feet level. 

(b) To determine so far a::; possible the positiom; 
of the rock boundaries, in particular those 
of the calc-schist and adjoining albite por­
phyrite dyke. 

(c) To review generally the possibilities of the 
mine at depth with reference to the possible 
occurrence of other payable shoots. 

As my examination only !'oncerned the lower levels 
of the mine, the rletailed surv<'y was restricted to the 
1,800-feet and 1,920-feet levels and parts of the 1,600-
feet and 1, 700-feet levels. Parts <>f the intervening 
stopes and several other levels were, however, briefly 
visited. As it was impossible to survey the stopes in 
detail, the lodes as shown in the accompanying sec­
tions are necessarily somewhat diagrammatic between 
the levels. 

In connection with the examination, Nos. 18 and 
19 levels of the Associated Gold Mine were also 
visited. 

LOCATION. 

The main lease of the South Kalgurli Consolidated 
Limited is G.M.L. 1208E, comprising 13 acres and 
situated east of the Kalgoorlie-Boulder Block road, 
immediately north of "The Block." It is bounded on 
the northwest by the Hainault mine, on the northeast 
by the Kalgurli, on the east by the Associated, on the 
southeast by the Great Boulder Perseverance, and on 
the southwest by the Enterprise, formerly the Great 
Boulder No. 1. 

The mine is worked from two vertical shafts--the 
Main shaft, 1,970 feet in depth, and :Morty shaft, 
nearly 1,100 feet in depth. The collar of :Morty shaft 
is 31 feet below that of the Main shaft. 

The mine coordinates are measured from the centre 
of the Main shaft, the assumed north being on a bear­
ing of N.38°4l'W. 

GEOLOGY. 
The rocks occurring in G.M.L. 1208E include Older 

Greenstones-most probably derivatives of basaltic 
dolerite-Younger Greenstones or derivatives of 
quartz dolerite, and albite porphyrite in the form of 
dykes intruding the greenstones. 

The Older Greenstones.-The Older Greenstones 
consist of the highly carbonated fine-grained grey 
rock to which MacLaren has applied the term "calc­
schist," and of a slightly darker less altered chloritic 
rock, intermediate between typical calc-schist and the 
chloritic rock, to which the term "fine-grained green­
stone" was applied in Geological Survey Bulletin No. 
69. The chloritic facies occurs in the main east cros~­
cut at the 1,800-feet level where it forms the western 
margin of the Older Greenstones, immediately east of 
an albite porphyrite dyke. It passes insensibly into 
the more normal type. Both rocks may be roughly 
included in the term "calc-schist." 

The calc-schist probably enters the lease from the 
Kalgurli mine at or a few feet below the 1,700-feet 
level. It appears to strike approximately parallel to 
the northeast boundary of the lease, but no definite 
data on this point are available. It is greatly to he 
regretted that no records, similar to those now kept, 
were kept of the changes of rock in a number of 
bores put out, in the earlier days of the mine, north­
east from north drives 38 feet east, 16 feet west, and 
123 feet west, at the 1,800-feet level, as these woultl 
have afforded valuable information on this point. In 
the main east crosscut at the 1,800-feet level the calc­
schist boundary is 66 feet from the centre of the Main 
shaft. Here it dips southwest at about 50 degrees, 
owing to the presence of a fault, but must steepen a 
short distance below the level. Owing to an un­
fortunate set of circumstances I was unable to ex­
amine the shaft for more than a few feet below the 
1,920-feet level, but according to Mr. Mundle, sur­
veyor to the company, the calc-schist enters the shaft 
about 30 feet below that level. This would give a 
dip of about 68 degrees, which is probably about it~ 
uormal dip where unaffected by faults. 

The Younger Greenstones.-The Younger Green­
stones include quartz dolerite amphibolite, quartz 
dolerite greenstone, bleached greenstone, and aphanite, 
as well as the lodes representing extreme forms of 
vein-alteration. Quartz dolerite amphibolite-the least 
altered quartz dolerite derivative found in the Kal.­
goorlie mining area-is uncommon on the Golden 
Mile, but an area about 160 feet in width was ob­
served in the main west crosscut at the 1,800-feet 
level, between the Lake View East lode and the albite 
porphyrite dyke which forms the footwall of the 
Lake View lode. It represents an area that ha;; 
escaped the effects of the wide-spread chloritisation 
and carbonation that accompanied or preceded gold­
deposition and by which the quartz dolerite green­
stone was formed. -

Quartz dolerite greenstone forms the bulk of the 
country rock of the mine. It is either dark greenish 
in colour or speckled dark green and white and may 
be either massive or schistose. 



The bleached rocks mark a further degree of altera­
tion in which the chlorite and leucoxene of the green­
stones have been wholly or partly replaced by either 
magnetite or pyrite. ln places the replacement is 
only partial, giving a whitish rock with faint green 
specks. This may be termed ''semi-bleached green­
stone," of which typical examples occur in the main 
west crosscut at the 1,800-feet level. 

The typical bleached greenstones are white, pale­
grey, or pale reddish or brownish rocks with speck,; 
of pyrite or magnetite. In this mine the pyritic 
variety predominates. 

Close examination is sometimes needed to dis­
tinguish these rocks in the field from the albite por­
phyrite, particularly when the latter is sheared and 
carbonated and sericitised. 

Another variety of bleached quartz dolerite green­
stone found on this mine, usual1y in close association 
with the ore borl.ies, is the grey bleached type, and 
probably much of the rock that has on the mine been 
termed "aphanite" belongs to this group. These are 
grey rocks, usually sheeted or slightly schistose aiHl 
showing small black specks of magnetite in the hand 
specimen. They contain gold in places. Typical 
specimem; were seen in the underhand stope below 
the main south drive at the 1,600-feet level, between 
coordinates 250 and 280 feet south. 

The rocks termed "aphanite" by Larcombe repre­
sent more crushed and highly altered areas, usually 
in the immediate vicinity of the lodes. They arc 
usually of a palish-grey colour, mottled with paler 
yellowish areas and are of even, fine-grained texture 
in the hand specimen. Microscopically their most im­
portant feature is 1heir absence of structure. Thi.,; 
type is not common on this mine, the only place where 
it was observed being the more southwesterly portion 
of crosscut 230 feet south at the 1,920-feet level. 

1'he Albite Porphyt·ite Dykes.-'rhese dykes are 
well known and need little description. Typically 
they consist of pale, almost white, rock, but some are 
pale yellowish or even strongly pinkish in colonr. 
The unaltered rocks consist of a groundmass com­
posed mainly of felspar with a little quartz, in which 
are small felspar phenocrysts, usually visible to the 
naked eye, but in many places these rocks are highly 
sheared and schist.ose and contain sericite and car­
bonate, -together with some pyrite, in place of the 
original felspars. They are then difficult to distin­
guish from the bleached gTeenstones. The common 
occurrence in these dykes, however, of small angular 
flakes of a pale green mineral often serves to distin­
guish them from the bleached greenstones. 

At lea,;t three of these dykes occur at the lower 
levels of the mine, one lying between the PerseYerance 
and El Oro lodes at the 1,500-feet level; one, about 
20 feet wide, forming a fairly constant footwall to 
the Lake View lode; and one, previously mentioned, 
from about 60 ~o 85 feet east of the East branch of 
the Australia lode, at the 1,800-feet level, and adjoin­
ing the hanging-wall of the calc-schist. This dyke is 
21 feet wide in the main east cros,;cut at the 1,800-
feet level, but probably reaches a width of 50 feet 
farther north. At the 1,920-feet level it is probably 
80 feet in width near the Main shaft, but its eastern 
boundary has not been cut at this level. 
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THE FAULTS. 

The faults occurring on the Kalgoorlie Field belong 
to at least two different series, namely, those formed 
prior to ore deposition and those formed subsequently 
to ore deposition. The faults of both series dip west 
or southwest at angles ranging from about 35 to 55 
degrees, but usually between 40 and 45 degrees. One 
or two examples of a third, easterly-dipping, series 
are known. A number of the faults younger than the 
lodes occur on the western side of the "Belt," but 
none, so far as I know, have been definitely noted on 
the eastern side. On the other hand several faults 
have affected the calc-schist boundary prior to ore 
deposition and I have little doubt that a narrow zone 
of flat planes seen in the main east crosscut at the 
1,800-feet level, immediately west of the calc-schist 
IJoundary, and also in north drive 38 feet east, at 
the same level, represents a fault of this series, The 
narrow width of the albite porphyrite dyke at thi::; 
level and the flat dip of the calc-sehist boundary are 
most probably due to overthrust faulting along these 
planes, as is also the position of the lode followed in 
north and south drives 38 feet east at the 1,800-feet 
level. This fault passes through the albite porphyrite 
dyke between the 1,800-feet and 1,920-feet levels, and 
at the 1,920-feet level is from about 13 to 21 feet west 
of the dyke and from about 77 feet to 85 feet west 
of the Main shaft. The effect of these faults is to 
bring the calc-schist boundary more sharply to the 
west below the fault. 

Other flat planes, doubtless belonging to the pre­
gold period of faulting, were seen in the main west 
crosscut at the 1,800-feet level, and, as shown in the 
main cross section, the Lake View East lode has fol­
lowed a fault of this series at this level. Moreover, 
the greater distance apart of the two branches of 
the Australia lode in the southern portion of the 
mine at the 1,800-feet level, or, more correctly, the 
junction of the two branches above that level, appear;,; 
to be due to the West branch having followed one or 
more planes of this series between the 1,800-feet and 
1,700-feet levels. One of these planes can be seen 
in the stope on the West branch at the 1,700-feet level 
a short distance south of crosscut 94 feet south. 
Several flat planes seen in the main west crosscut at 
the 1,800-feet level, between coordinates 210 and 220 
feet west, may be the downward continuation of this 
fault, which, farther north, may join the fault affect­
ing the Lake View East lode. 

THE LODES. 

In general the lodes of this side of the "Belt'' 
appear to be more irregular and lenticular in habit 
than those of the western side and are more difficult 
to follow over any distance. In places the lodes are 
highly siliceous, indicating more complete alteration 
and replacement of the original minerals. In other 
places the lode-rock is more or less bleached and 
sericitic and highly sheared. In yet others the rock, 
though usually highly sheared, appears to be less 
altered and is little different in the hand specimen 
from a somewhat crushed greenstone, though the 
microscope may reveal a considerable degree of 
alteration. It was noticed that as a rule in this mine 
the highly siliceous portions of the lodes seldom carry 
gold in payable quantities, also that some of the 
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richest portions of the shoots, carrying stringers and 
patches of tellurides and, to a less extent, free gold, 
did not otherwise appear in the hand specimen to be 
greatly altered, and contained but a small amount 
of pyrite. 

The most important lodes of the South Kalgurli 
mine, from east to west, are: the Australia lode, tha 
Lake View East lode, the Lake View lode, the El Oro 
lode, and the Perseverance lode. In addition there 
are the Cross lode near coordinate 200 feet north, 
and a lode about SO or 90 feet east of the Australia 
lode at the 1,SOO~feet level. For convenience this last 
lode is referred to in this report as the East lode, and 
must not be confused with the Australia lode which 
has sometimes been styled the East lode on the mine 
plans. 

Various smaller or less defined lodes or lenses of 
lode matter occur which it is difficult to correlate from 
level to level. Several of these occur between the 
Australia and Lake View East lodes at the 1,SOO-feet 
and 1,920-feet levels. 

The Perseveranc-e Lode.--This lode has not been 
stoped below the 1,200-feet level. n probably passes 
out of the mine above the 1,500-feet level as it does 
not appear to have been cut in the long west crosscut 
at that level. 

The El Oro Lode.-This lode likewise has not been 
stoped below the 1,200-feet level, except for a very 
short distance at the 1,500-feet level, where it has 
been driven on for nearly 500 feet. Here its gold 
content was exceedingly low. .Judging by the amount 
of stoping, this lode is much lower in average value 
than the Perseverance lode and only a relatively small 
proportion has proved payable. 

Above the 1,000-feet level the El Oro lode has a 
fairly marked westerly dip, but below that level it 
straightens up slightly. 

The main west crosscut at the 1 ,SOO-feet level does 
not quite reach this lode, which, however, should be 
only a few feet west of the face. 

The Lake View and Lake View East Lodes.--A 
considerable amount of stoping has been done on the 
Lake View and Lake View East lodes at the upper 
levels of the mine, but below the 1,000-feet level work 
has mainly been confined to the more easterly of the 
two lodes. But little stoping has, however, been done 
below the 1,350-feet level. 

At the 1,700-feet level the Lake View ~ast lode has 
been driven on for about 170 feet north of crosscut 
94 feet south, and Routh of that crosscut it has been 
followed to the Per~everance boundary. It has been 
stoped for a short distance above the level, but the 
gold content was low. 

At the 1,SOO-feet level, the Lake View lode was cut 
about 500 feet west of the Main shaft and was driven 
on south for a few feet, but the gold content was 
low. The lode has also been cut in borehole 249 feet 
south, put in west from the south drive on the Lake 
View East lode at this level. In this borehole the 
gold content was somewhat higher, two assays of 
Slf2 dwts. being recorded. 

The Lake View East lode has been driven on for a 
considerable distance north and south of the main west 
crosscut at the 1,800-feet level. At this level, and 
for a short distance above and below, it has followed 

a fiat fault. In the north drive it consists only of a 
single flat seam. This drive leaves the lode about J.20 
feet north of the crosscut and bends to the northeast 
(or nearly true north), cutting near the face a strong 
body of highly siliceous lode material assaying up to 
7 dwts.-probably the junction of two lodes cut in 
the main west crosscut at 160 feet and 240 feet west 
of the shaft. Further work on these lodes might 
reveal a payable ore body, though probably of small 
dimensions. No lodes corresponding to these two 
were seen at the 1,700-feet level. 

1'he south drive on the Lake View East lode at the 
1,SOO-feet level does not follow the lode very closely. 
It is mainly on the footwall portion. Near the Per­
severance boundary the lode consists of a number of 
stringers of varying width but mostly of low grade. 
Assays of 10 dwts. were, however, recorded between 
65 and SO feet south of the main west crosscut. 

In the main west crosscut at the 1,920-feet level; 
the lode consists of three comparatively narrow seams, 
between coordinates 346 feet west and 370 feet west. 

The .Australia Lode.-The Australia lode is, at the 
lower levels, the most important lode in the mine. It 
consists of two main branches-the East branch and 
the West branch-joining both to the north and south. 
Of these, the East branch, which has proved the more 
productive, is regarded as the main branch. It ap­
pears to correspond to the No. 3 lens of the Associated 
mine. Near the southern boundary of the South 
Kalgurli the lode appears at some ~f the levels to 
branch again, going south. 

At the 1,600 and 1,700-feet levels the two main 
branches are in the shape of a bow, the West branch 
forming the body of the bow and the East branch, 
though usually the wider, the string. At the 1,800-
feet level both branches curve outwards. 'l'he maxi­
mum width apart of the two branches at the lower 
levels of the mine ranges from about 45 feet at the 
1,600-feet level to about 100 feet at the 1,800-feet 
level. The East branch is the more regular in strike 
and width. The West branch varies considerably in 
width and in the southern portion of the 1,600-feet 
level consists merely of a few shear planes in little 
altered country. At the 1,700-feet level it is much 
stronger, but consists of a number of lenses and 
stringers rather than one continuous body. 

The northern junction of the two branches is ap­
parently only a few feet north of the main west cross­
cut at the 1,600-feet level. A very small rich patch 
is stated to have occurred in the West branch a short 
distance above the level, immediately south of the 
main west crosscut. At the 1,700-feet level the junc­
tion is much farther, probably 130 feet, north. At 
the 1,SOO-feet level the junction is about 200 feet 
north of the main west crosscut. At the 1,920-feet 
level the position of the junction has not been deter­
mined, but may not be so far north as at the 1,800-
feet level. 

At the 1,700-feet level the West branch is the better 
defined north of the shaft and has been stoped up 
to about 20 feet above the floor of the level for some 
distance. 

In general, neither branch has proved very pro­
ductive north of the shaft, and at the 1,SOO-feet level 
both appear to be represented by mere seams from 
about SO feet north of the main crosscut. 
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The southern junction of the East and West 
branches of the Australia lode is by far the more 
important, as along it one of the richest shoots of 
the mine has been fo:med. It varies considerably in 
pitch at the levels examined. At the 1,6DO-feet level 
it is 240 feet south of the Main shaft, along the strike 
of the East branch ( 235 feet by the mine co­
ordinates). Here the West branch is represented 
merely by a shear plane along which subsequent 
movement has taken place. 

At the 1.700--feet leYel the junction i8 nearly 270 
feet south of the shaft. The West branch is fairly 
wide at and near this point. 

At the 1,800-feet level the two branches are much 
farther apart in the southern portion of the mine, 
the West branch having a much flatter dip betweer~ 
the 1,700-feet and 1,800-feet levels. This appears to 
be due to the presence of one or more old fault planPs 
with a fiat westerly dip along which the ore-bearing 
solutions have been deflected, and at this level, if, a8 
seems without doubt, the lode cut in the west bore­
holes at 194 feet south and 331 feet south is the West 
branch of the Australia lode, the junction must be :t 

considerable distance south of the southern boundary 
of the lease and there is no hope of finding a dowll­
ward continuation of the rieh shoot in the mine at this 
level. 

At the 1,920-feet level little is yet known as to the 
relative positions of the two branches. It is possible 
that they are not so far apart as at the 1,800-feel 
level, but there appears to be no chance of their 
junctioning in the southern portion of the mine. 

Another shoot of good ore occurred along the East 
branch from between about 20 and 60 feet south of 
the shaft, along the strike of the lode, to about 110 
feet south of the shaft. It extended f~om a depth of 
about 1,400 feet io about 30 feet above the 1,700-feet 
level, where the lode became very n:urow. Below the 
1,700-feet level a much shorter body of good ore ex­
tended down to about 1,740 feet immediately north 
of winze 97 feet south. A leading stope has been 
taken off, to a height of 20 feet above the 1,800-feet 
level from about 100 feet to 140 feet south of the 
main west crosscut, in the hopes of getting the down­
ward continuation of this body, but the gold content 
was disappointing. 

The East Lode.-This lode has not been worked 
above the 1,800-feet level. At this level it has been 
followed for about 350 feet north and 260 feet south 
of the main east crosscut, where it is about 35 to 40 
feet east of the east side of the shaft and on the 
hanging-wall of the albite porphyrite dyke. It 
L·.~llche.J immediately north of the crosscut, the East 
branch running more towards the eastern side of the 
dyke, the ,V.est branch, which has been followed in 
the more northerly workings, clinging fairly closely 
to the hanging-wall of the dyke, but straighter and 
mainly a few feet inside the dyke. In the drives 
north of the main cro~scut the lode has largely fol­
lowed the fiat fault previously mentioned as affecting 
the albite porphyrite dyke and the western boundary 
of the calc-schist. The gold content of the lode north 
of the main crosseut was very low. 

South of the main east crosscut the lode is lenticular 
in habit and difficult to follow. Assays up to 8dwts. 

were obtained from west crosscut 92 feet south, where 
the lode is fairly wide. At the southern end of south 
drive 3S feet east the lode is only represented by a 
shear zone in little altered greenstone. South of the 
main east crosscut the lode diverges from the dyke 
and the fault, which have not been cut south of the 
crosscut, and its <lip is more normal. 

Above the 1,800-feet level what appears to be tne 
same lode was cut in borehole 12 feet north, at the 
1,600-feet level, from about 113 feet to 118 feet east 
of the shaft. Here, according to the mine records, it 
is represented by a band of bleached greenstone 
assaying up to 4dwts. The albite porphyrite dyke 
was not cut in this bore, but is probably not far east. 

Below the 1,800-feet level this lode was cut in the 
Main shaft at about 1,850 feet, on the hanging-wall 
of the dyke. _ 

Without doubt the drives off the main west cross­
cut at the 1,920-feet level, at 67 feet west, are on this 
lode, which at this level hugs the hanging-wall of the 
dyke very closely. Near crosscut 198 feet south, how­
ever the lode splits, the eastern branch entering the ' . . dyke, which bends more westerly south of th1s pomt, 
the western and narrower braneh following the 
hanging-wall of the dyke. Throughout the drives at 
this level the gold content of the lode was very low, 
but one assay of 7dwts. was obtained from the eastern 
branch of the lode in east crosscut 198 feet south, 
and this branch was being followed south when I last 
visited this level. 

CONCLUSIONS AND RECOMMENDATIONS. 

The Calc-Schist.-'l'he rock cut in the main east 
crosscut at the 1,800-feet level, at 66 feet from the 
Main shaft and immediately east of the albite por­
phyrite dyke, is undoubtedly the calc-schist, which, 
with few exceptions, has proved to be unfavourablr~ 
to the occurrence of payable ore bodies. The crosscut 
us well as the incline winze from the Kalgurli bound­
ary to the Kalgurli 1,850-feet level were closely ex­
amined, and proved to be entirely in calc-schist east 
of the point mentioned. 

As stated, the calc-schist probably enters the mine 
a little below the 1,700-feet level. Owing to an over­
thrust fault, or series of faults, its dip is flat to a 
little below the 1,800-feet level, but must straighten 
up near the level as, according to the mine officials, 
it does not enter the Main shaft till about 30 feet 
below the 1,920-feet level. 

The 8trike of the calc-schist boundary could not be 
determined with certainty. North of the main east 
crosscut at the 1,800-feet level it most probably ad­
joins the eastern boundary of the albite porphyrite 
dyke and is probably roughly parallel to the western 
boundary of the dyke, as shown on the plan of the 
1,800"feet level. South of the main east crosscui, 
judging by its position in the Associated mine, it 
probably bends in a more easterly direction, diverging 
slightly frllm the dyke, and is probably not far from 
the easternmost eorner of the lease. 

As the albite porphyrite dyke hugs the western 
margin of the calc-schist so closely, and their effect on 
the lodes is generally the same, namely, impoverish­
ment, they may be regarded together. Normally their 
strike and dip in this mipe approach those of the 
lodes fairly closely, the dip being if anything a trifle 
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flatter. Therefore, unless other faults occur below the 
1,920-feet level they are not likely to affect the lodes 
for a considerable depth below the present working~. 
No traces of other faults were noticed east of the 
calc-schist boundary at the 1,800-feet level, but unless 
seen at their junction with a change of rock these 
faults, owing to the general shearing the rocks have 
undergone, are usually very difficult to detect. 

1'he Australia Lode.-The main factor in the form­
ation of the rich shoot in the Australia lode above 
the 1,700-feet level was a structural one, namely, the 
junction of the East and West branches. Other addi­
tional factors have been suggested, namely, the junc­
tion of the Associated No. 4 lens with the East bran<Jl1 
at or close to the East and West branch junction, and 
also the pre!!ence of a "calcite floor" which influencetl 
the distribution of t.he gold above and below it. 

The Associated No. 4 lens, situated west of No. ~ 
lens which, as stated, apparently corresponds to the 
Australia Lode East branch, occurs in the san1a 
general channel of shearing, similarly to the W eiit 
branch, of which, indeed, in spite of its difference in 
strike, it may broadly be regarded as the southerly 
continuation. It has not been regarded as of any 
great importance on the Associated mine. Its prob­
able occurrence in the South Kalgurli mine and 
junction with the East branch is merely to be regarded 
as part of the same factor as the \V est branch junc­
tion. 

Regarding the occurrence of "calcite floors" and 
their possible influence on gold distribution, these are 
thin veins of quartz and carbonate, nearly flat, but 
usually with a slight westerly or northwesterly dip, 
and must not be confused with the flat "floors" com­
monly occurring within the lodes. Their age relative 
to that of the lodes has not yet been definitely deter· 
mined, but they are undoubtedly younger than the 
albite porphyrite dykes which they fault in places. 
If younger than the lodes they cannot have affecteu 
gold distribution, though they may have faulted the 
lodl1S slightly. If older, it is possible that they in­
fluenced the distribution of gold in their vicinity to 
a slight extent. One of these "floors" is stated to 
occur at the No. 16 (1,695 feet) level of the Associ­
ated mine, but does not seem to have had any markea 
immediate effect on the gold content of the lode. 

A similar "floor" was seen at the No. 18 level 
(1,944 feet) of the same mine, wh1cre it was observed 
to fault an albite porphyrite dyke, apparently the 
same dyke as that occurring at the 1,800-feet and 
1,920-feet levels of the South Kalgmli. 

A "floor" of this type was obHen•erl in the South 
Kalgurlie mine in the stope between the 1,600-feet 
:_,nd \700-feet level~, below winze 328 feet south and 
about 28 feet below the 1 ,600-feet level. As good ore 
extended practically to the 1,700-feet level, the pre­
sence of this "floor" does no seem to have had any 
marked immediate effect on the gold distribution. It 
was noted, however, that the stope below the "floor" 
and north of the winze extended for some feet west 
of that above the "floor." 

On the evidence at present available I am inclined 
to regard these "floors" as younger than the lodes and 
to have had no effect on gold distribution other than 
that of slight faulting of the 1ode8 themselves, Fur-

ther evidence is, however, necessary to determine this 
point. 

The outstanding facts, therefore, are that the rich 
shoot of the Australia lode occurs at the southern 
junction of the East and West branches, and that with 
the diverging of these branches below the 1,700-feet 
level this shoot ceases to exist so far as the South 
K algurli mine is concerned, though it is possible that 
other bodies of payable ore may exist along either of 
the two branches. The junction of the two branche-; 
at and above the 1,700-feet level and their divergence 
below that level is, I have little doubt, due to the 
solutions which formed the West branch, having been 
deflected along a previously-existing fault line most 
probably consisting of several planes. 

Regarding the po3ition of the East branch at the 
1,920-feet level, there is little doubt that the lode 
driven on at that level is the downward extension of 
that followed in drives 38 feet east at the 1,800-feet 
level, and termed the "East lode" in this report, and 
although it is possible that the East branch has junc­
tioned with this lode a short distance above the 1,920-
feet level, it is more likely that the lode matter cut in 
the main west crosscut from about SO to 87 feet and 
from 103 to 118 feet, west of the shaft, represents 
the East branch of the Australia lode and also the 
seams at about 58 feet and 73 feet southwest of the 
south drive, in crosscut 230 feet south, the West 
branch being represented at this level by two branches 
at about 134 feet and 150 feet west of the shaft. As 
the East braneh of the Australia lode appears to have 
normally a slightly steeper dip than the East lode, 
the two may eventually junction, though not for some 
considerable distance below the present workings. 
The two branches of the Australia lode might be fur­
ther tested at the 1,920-feet level, preferably by two 
boreholes from the south drive. These could be put 
in fl'Om west crosscuts 113 feet south and 198 feet 
south on bearings of S.37°W. and S.30°W. respec­
tively. Each might have to be put in for a distance 
of 120 feet or 130 feet before the West branch chan­
nel was completely penetrated. 

The East Loale.-This lode, as stated, has not been 
worked above the 1,800-feet level, but what is ap· 
parently the same lode has been eut in east borehole 
12 feet north at the 1,600-feet level. In this bore it 
is entirely in the quartz dolerite derivatives. Although 
the gold eontent of this lode has not so far proved 
to be payable-the highest assay recorded being 
s:!1dwts.-it might be tested by boring at the 1,700-
feet leYel. A convenient place might he east crosscut 
163 feet south oif south drive 47 fed east. The lode 
should be about GO feet east of the face of this eross­
cut. A bore put in east from the south drive off the 
plat at the 1,700-feet level, a few feet south of the 
ore bin, should cut this lode at about 00 feet. 

Other Lodes.-The Lake View lode has been gener­
ally regarded as of low grade on this mine, and but 
little work has been done on it at the lower levels. 
The assays of Sdwts. recorded from west borehole 
248 feet south, at the 1,800-feet level, suggest the 
possibility of the occurrence of a payable shoot, but 
the lode is so far west at the lower levels that, except 
by driving from the main west crosscut at the 1,800-
feet level1 much dead work would have to be done 
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before the lode is cut. To reach this lode by con­
tinuing west crosscut 94 feet south at the 1,700-feet 
level would probahly mean about 160 or more feet of 
crosscutting, with the probability of the lode proving 
unpayable when reached. 

The Lake View East lode has, in general, given 
better returns though this lode alRo has mostly been 
of too low grade to be payable. Assays, however, 
from two places in the south drive on this lode at the 
1,800-feet level, namely, between 65 and 80 feet ancl 
between 195 and 225 feet south of the main west 
crosscut, suggested the advisability of further testing 
the lode at these points by taking off a leading stope, 
and this work was being taken in hand when I last 
visited the mine. Although low assays were recorded 
from the hanging-wall portion of the lode in borehole 
249 feet south, this portion might also be further 
tested. 

Lodes or lenses of lode material were previously 
mentioned as occurring between the Australia Lode 
West branch and the Lake View East Lode at the 
1,800-feet and 1,920-feet levels. Two of these were 
cut in the main west crosscut at the 1,800-feet level 
at about 160 feet and 240 feet west of the Main shaft. 
What is probably the junction of these two lodes was 
cut near the face of north drive .298 feet west, at the 
same level, between coordinates 185 feet and 207 feet 
north, and assays up to 7dwts. were recorded, sug­
gesting the .advisability of further testing these lodes, 
A convenient method would have been to continue 
west crosscut 150 feet north, off north drive 123 feet 
west, to cut these lodes and then drive north to cut 
north drive 298 feet west near the face. West cros~­
cut 150 feet north is, however, now mullocked up. 

In conclusion, there appears to be little hope of 
finding another shoot comparable to that worked on 
the Australia lode above the 1,700-feet level and the 
main hope of the mine, apart from the ore bodies 
developed above the workings examined, appears to 
lie in the discovery of ore bodies of lower but still 
payable grade along the main lines of lode. 

N °· o£1 l Distance Depth in Ft>et. Dyke. through. 

ft. in. ft. in. 
38 7- 45 6 
66 6-- 72 9 

ft. in. 
611 
6 3 
3 0 

Rork. 

Dense brown felsite 
Do. do. 

Dense pale grey felsite 
Dense grey felsite ... 

Do. do. 

PETROLOGICAL WORK. 

(C. 0. G. LARCOMBE, D.Sc.) 

Two hundred and twenty-six (226} sections have 
been examined and described, made up as follows :-

Geological survey of Kalgoorlie 83 
State boring operations 68 
Wiluna 14 
Various departments, etc. 61 

226 

In addition to the above, about 150 sections haw 
been made for Dr. Stillwell by my assistant. These 
were not examined by me but handed to Dr. Stillwell 
direct. 

The most important matters dealt with during the 
year have been-

1. Petrological examinations of cores from the 
bores at Coolgardie. 

2. Petrological examinations of cores from the 
bores at Sandstone. 

3. Petrological examinations of cores from the 
bores at Ajana. 

4. Examination of specimens collected by the fielil 
staff working on the geological survey of 
Kalgoorlie. 

5. Petrology of Wiluna ores. 

6. Petrological determinations for the departmeut 
and for the general public. 

1.-BORING AT COOLGARDIE. 

Report on 1Vo. 1 Bore, Cool,qardie.-'fhis bore was 
put down in a westerly direction at an angle of 60 
degrees (see Plates X. and XI.). It reached a depth 
of 623 feet along its direction of inclination. The 
vertical depth was 540 feet and the horizonal distance 
311 feet. The bore passed through eight dykes aml 
the assay value of the core taken from these dykes is 
indicated in the following table:-

Gold nil. 
do. 
do. 
do. 
do. 

Assay Results. 

1 
2 
3 
4 
1\ 
6 

180 0--183 0 
391 0--411 0 
415 6--422 0 
549 0-564 0 

20 0 
6 6 

l.'i 0 "''bite aplite impregnated with 
pyrrhot.ite and traversed hy 
sm~tll glassy veinlets of 
qu~trtz cont~tining pyrrhotite 

549ft.--552ft. : Gold, 12dwt. 4grs. per ton. 
552ft.-555ft. : Gold, 6dwt. 23grs. p r ton. 
fi55ft.----55Sft. : Gold, 4dwt. 3gr•. per ton. 
5fiSft.-l'i6lft.: Gold, 2dwt. 17grs. per ton. 
56lft.-l'i64ft. : Gold, 3dwt. 4grs. per ton. 
Avera.ge (5 ass~tys): Gold, 5dwt. 20grs. per ton. 

7 570 0--577 () 7 () 

8 597 6-623 () 25 6 

90 2 

D~trk gray felsite with a little 
pyrrhotitic 1t plite 

White aplite impregnated with 
pyrrhotite and traversed by 
small glassy veinlets of 
quartz containing pyrrho­
tite. A little felsite from 
613ft. 6in. to 617ft. 

570ft.--573ft. : Gold, Odwt. 2lgrs. per ton. 
573ft.--li7Mt. : Gold, Odwt. 10grs. per ton. 
575ft.-577ft. : Gold, 2dwt. 9grs. per ton. 

597ft. 6in.-600ft. 2in. : Gold, 2dwt. 14grs. per ton. 
600ft. 2in.-603ft .. : Gold, 5dwt. 19grs. per ton. 
603ft.-606ft. : Gold, 6dwt. 3grs. per ton. 
606ft.-609ft. : Gold, 4dwt. 22grs. per ton. 
609ft.--612ft. : Gold, 6dwt. 16grs. per ton. 
612ft.--613ft. 6in. : Oold, 1dwt. 15grs. per ton. 
613ft. 6in.--6l7ft.: Golrl, Odwt. Sgrs. per ton. 
617ft.-619ft.: Gold, 2dwt. 18ws. per ton. 
619ft.-62lft. : Gold, 2dwt. 18grs. per ton. 
62lft.-.623ft. : Gold, 6dwt. llgrs. per ton. 

Avernge (10 as,ny~): Gold, 4dwt. Ogr. per ton. 
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The above table indicates two significant features: 
(1) that two auriferous dykes were cut, viz., No. 6 
between 549 and 564 feet, and No. 8 between 597ft. 
6in. and 623ft.; ( 2) that the fclsite rock is value­
less, the values being confined to the pyrrhotitic 
aplite. 

The average of five assays of core from No. 6 dyke 
was 5dwt. 20 grains of gold per ton over 15 feet. 
The average of 10 assays from the No. 8 dyke was 
4dwt. of gold per ton over 25ft. 6in. 

Nature and origin of the Lodestuff.-The rock 
(lodestufl') containing the values is a species of fine­
grained granite known as aplite. Jt is a white rock 
of medium grain made up mainly of felspar and 
quartz, throughout which numerous irregular-shaped 
patches and grains of pyrrhotite-magnetic pyrites 

(FenSn+l)--are scattered. In addition, this rock 
contains small glassy veinlets of quartz with pyrrho­
tite, and where these veinlets occur the values are 
generally highest. 

Under the microscope the lodestuff (auriferous or 
gold-bearing pyrrhotitic aplite) is seen to consist of 
a medium-grained aggregate of quartz and felspar 
with irregular shaped ragged patches and grains of 
pyrrhotite scattered throughout the mass. Plates of 
slightly clouded orthoclase and finely striated plagio­
clase (near albite), showing both carlsbad and albit~ 
twinning are common. The quartz is shapeless, 
crackPd, and sometimes in mosaic form. Irregular 
shaped patches of calcite may be sPen. There is a 
noticeable amount of actinolitic hornblende in shredll, 
patches and nests. Flakes of bright brown biotite 
are intimately associated with the hornblende, and 
both these minerals appear to be of primary origin. 
Apatite rods occur. Glassy quart?; veinlets traverse 
the aplite, and pyrrhotite forms a constituent of 
these veinlets. 

Origin of the Aplite and its economic Significance. 
-The aplite is an acid rock of igneous origin. It 
occurs in the form of dykes. The mineralogical con­
stitution of these dykes, viz., quartz, orthoclase, 
plagioclase, actinolite, biotite, apatite, calcite, pyrrho­
tite and occasionally gold, suggests that they are 
special differentiation products from some acidic 
(granitic) magma. The interesting feature is that 
the pyrrhotite-with which the gold is evidently asso­
ciated-may be regarded as an accessory constituent 
of the aplite, i.e., a part of the original magma. 

The glassy quartz veinlets no doubt are contained 
in minute contraction fissures formed in the rock dur­
ing its gradual cooling, and filled by the residual acid 
siliceous solutions containing pyrrhotite, and in places 
possibly gold. 

Petrology: 

(a) The Greenstones.-These, as shown by micro­
scopic examination of the core rock, have been 
tremendously changed and altered, both physically 
and mineralogically, as the result of dynamic forces 
and chemical change. The phases of alteration are 
numerous, but for practical purposes the greenstones 
may be divided into (1) the reconstructed amphibo­
lites, and (2) the hornblende-biotite-quartz schists. 

(1) The reconstructed amphibolite is the common 
country, and this rock, together with its modifications, 
was the main formation from the surface to 518 feet. 
It is a dense green rock made up of a more or less 
confused aggregate of hornblende prisms and plateb, 
often broken down into actinolitic fibres. In the less 
altered rock the plates lie in all azimuths. The 
hornblende plates may be seen undergoing dis1 
tinct carbonation and chloritisation. Calcite is not 
infrequently segregated between the plates. Grains 
and mosaics of quartz, with specks of black oxide of 
iron and a little iron pyrites, make up the rest of the 
rock. At 497 feet the amphibolite is more schisted, 
chloritised and carbonated, while talc makes its ap­
pearance. 

(2) Hornblende-biotite-quartz schist.-This rock 
occupies a powerful zone of schisting from 518 ~o 
597 feet 6 inches. This zone contains the two large 
auriferous dykes, Nos. 6 and 8. In hand specimen 
the rock is beautifully 'banded, the alternating Lands 
being made up of mosaics of quartz and calcite, horn­
blende and biotite, the latter bands being subordinate. 

(b) The Acidic Rocks.-These are represented by 
dykes, some of which are auriferous and represent 
the so-cal!ed lodes. The dykes arc> of three type~, 
viz.:-

1. Felsite; 
2. Aplite containing pyrrhotite; and 
3. Biotite aplite. 

1. Felsite.-Of the eight dykes recorded five were 
felsite. It is a dense brownish to grey felsitic rock, 
consisting mainly of a cryptocrystalline aggregate of 
quartz and felspar, very often with numerous pale 
greenish actinolite needles scattered throughout it. 
The felsite is of no significance, berause so far as this 
examination has gone the felsites do not contain any 
gold and must be neglected. 

2. Aplite containing pyrrhotite.-This rock is of 
great importance because it is gold-bearing. Aplite 
is simply a fine-grained form of granite without dark 
constituents visible to the naked eye. The pyrrhotite, 
which possibly contains the gold-or in any case is 
associated with it-is a sulphide of iron that is 
attracted by the magnet. Pyrrhotite is brown, while 
iron pyrites is brass-yellow. The pyrrhotite-bearin!l' 
aplite has already been described when discussing t.he 
nature and origin of the lodestuff. It is a meilium­
grained white to grey rock made up mainly of quart;: 
and two kinds of felspar--orthoclase and plagioclase. 
Ragged grains and patches of pyrrhotite are scattered 
throughout this rock, in which it plays the part of 
an accessory constituent; that is to say, the pyrrho­
tite formed a part of the original magma from which 
the aplite crystallised. Glassy quartz veinlets, some­
times containing pyrrhotite, traverse the tplite, and 
wherever they occur values are likely to be good. 

3. The Biotite Aplite.-A curious rock forms the 
hanging~wall of the No. 6 and No. 8 auriferous dykes, 
for a foot in the No. 6 dyke and 8ft. 6in. in the No. S 
dyke. At 548 feet it is an intensely altered rock with 
the appearance of a biotite gTanulite, consisting of a 
mass of scales and plates of brown biotite set in a 
fine-grained mosaic of quartz and possibly felspar 
with some calcite. At 596 feet the rock is somewhat 
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coarser in grain and is made up of calcite, biotite 
and hornblende in a quartz-felspar mosaic. At fi.r'3t 
it was thought that this rock may have been a meta­
morphic zone on the edge of the aplite dykes, but it 
has finally been interpreted as a differentiation pro­
duct from the aplite and of increased basicity br:­
cause: (a) it is not in both walls of the dyke; (b) 
it has the ground mass appearance in 548; (c) at 
622 feet is decided dyke with biotite; (d) the .ferro­
magnesian in the aplite is the same; and (e) its 
physical appearance suggests dyh;e rock. 

REPORT OF No. 2 BORE, COOLGARDIE. 

This bore was commenced 250 feet due north from 
No. 1 bore. The direction of boring was due west an<l 
the angle of depression 60 degrees. lt was commenced 
on 24th March and completed on 15th November, 
1927. It reached a depth of 1,052.25 feet, i.e., a 
vertical depth of 911.27 feet and a horizonal distance 
of 526 feet. 

The object of this bore was to test at depth the 
auriferous acid dykes that had been worked to about 
30D feet in vertical depth in Tindal's mirie. The bore 
passed through 2'2 dykes and the assay value of the 
core taken from these dykes is indicated in the fo] .. 
lowing table:-

Plate XI. is a cross section through the No. 1 bore, 
showing the position of the rock formations and 
auriferous dykes passed through. 

No. of I De th in feet. !Distance I 
Dyke. 1 P 1 through. 

1 
2 

3 

4-

5 
6 

7 

8 

9 

10 

11 
12 

13 
14 
lli 

16 

17 

18 

19 
20 
21 

£t. in. ft. in. 
173 0-177 0 
467- 9-482 0 

522 0-533 0 

537 6-547 9 

563 6-565 3 
570 0-571 0 

575 0-576 9 

580 4-587 0 

589 0-609 6 

611 6-615 0 

657 0-658 0 
664 0-670 0 

690 0-693 0 
694 0-695 0 
713 0-748 0 

751 3-758 0 

760 0-764 0 

766 0-771 0 

793 0-799 0 
806 8-808 0 
810 0-818 6 

ft. in. 
4 0 

14 3 

11 0 

10 3 

1 9 
1 0 

1 9 

6 8 

20 6 

3 6 

1 0 
6 0 

3 0 
1 0 

35 0 

6 9 

4 0 

5 0 

6 0 
1 4 
8 6 

I 

Rock. 

Felsite ... ... ... ... 
Very fine grained to felsitic rock 

with specks of sulphide 
Pale aplite--medium to fine­

grained and felsitic on foot 
wall. Impregnated with pyrr­
hotite and containing glassy 
quartz veinlets 

White aplite strongly impreg­
nated with coarse pyrrhotite 
and a little fine-grained pyrites. 
Sulphidic veinlets present. 

Dark felsite . .. .. . .. . 
Strongly felsitic dark dyke with 

specks of pyrrhotite and 
glassy quartz veins 

Dark felsitic a plite with a little 
pyrrhotite 

Pale aplite impregnated with 
pyrrhotite--some in coarse 
patches 

589ft.-595ft.: Darkaplitewith 
numerous specks of sulphide 

595ft.-600ft. : Centre of dyke. 
Pale fine-grained aplite with a 
considerable amount of fine­
grained pyrrhotite and at 
597ft. a distinct glassy quartz 
vein with pyrrhotite 

606ft.-609ft. 6in. : Dark felsitic 
dyke with specks of sulphide 

Dark felsite without any sul­
phide 

Gray felsite .. . . .. .. . 
Gray somewhat felsitic aplite 

with a little pyrrhotite 
Dark felsite .. . .. . .. . 
Gray felsite . .. ... .. . 
Mostly a fine-gmined to felsitic 

dark gray aplite with specks 
of pyrrhotite. Rock dark from 
739ft. to 748ft. and containing 
garnets. No sulphide from 
7 40ft.-7 48ft. 

Dark fine-grained garnetiferous 
dyke with no sulphides 

Fine-grained gray aplite with no 
' sulphides 

Pale fine-grained aplite with a 
little pyrrhotite 

Gray felsite with no sulphides 
Dark felsite .. . .. . .. . 
Dark gray felsitic aplite with a 

little disseminated pyrrhotite 

Gold, Nil. 
do. 

Assay results. 

522ft.-525ft. : Gold, trace. 
525ft.-528ft. : Gold, nil. 
528ft.-53Ift. : Gold, 3grs. per ton. 
53lft.-533ft. : Gold, nil. 

537ft. 6in.-539ft. : Gold, 6oz. 9dwt. 13grs. per ton. 
539ft.-54lft. : Gold, Ooz. 6dwt. 8grs. per ton: 
54lft.-543ft. : Gold, Ooz. Odwt. 5grs. per ton. 
543ft.-545ft. : Gold, Ooz. Odwt. 3grs. per ton. 
545ft.-54 7ft. 9in. : Gold, 1oz. 16dwt. 1gr. per ton. 
Gold, nil. 
Gold, nil. 

Gold, nil. 

580ft. 4in.-58lft. lOin. : Gold, 1dwt. 5 grs. per ton. 
581ft. 10in.-583ft. : Gold, 5grs. per ton. 
583ft.-584ft. : Gold, 3grs. per ton. 
584ft.-585ft. : Gold, 3dwt. 4grs. per ton. 
585ft.-586ft. : Gold, 10grs, per ton. 
586ft.-587ft. : Gold, lOgrs. per ton. 
589ft.-59lft. : Gold, 3grs. per ton. 
59lft.-593ft. : Gold, trace. 
593ft.-596ft. 9in. : Gold, nil. 
596ft. 9in.-597ft. 6in.: Gold, 7dwt. 20grs. per ton. 
597ft. 6in.-606ft. 6in. : Gold, nil. 
606ft. 6in.-608ft. 6in. : Gold, 5grs. per ton. 
608ft. 6in.-609ft. 6in. : Gold, 1dwt. 15grs. per ton. 

Gold, nil. 

Gold, nil 
Gold, nil. 

Gold, nil. 
Gold, nil. 
71 3ft.-730ft. : Gold, nil. 
730ft.--733ft. : Gold, 14grs. per ton. 
733ft.-736ft. : Gold, 5grs. per ton. 
736ft.-748ft. : Gold, nil. 

751ft. 3in.-754ft. : Gold, nil. 
754ft--756ft. : Gold, traces. 
756ft.-758ft. : Gold, 14grs. per ton. 
Gold, nil. 

Gold, nil. 

Gold, nil. 
Gold, niL 
810ft.-813ft. : Gold, nil. 
813ft.--816ft. : Gold, trace, 
816ft.--818ft. 6in. : Gold, nil. 
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~k~ Depth in feet. IR::o~~~ I Rook. Assay results. 

22 
ft. in. ft. in. 

824 0-886 0 
ft. in. 
62 0 From 824ft. to 856ft. nice looking 

aplite with disseminated pyr­
rhotite and occasional glassy 
quartz veins 

824ft.-830ft. : Gold, a trace. 
830ft.-84lft. : Gold, nil. 
84lft.-843ft. : Gold, 5dwt. 2lgrs. per ton. 
843ft.-845ft. : Gold, lOgrs. per ton. 
845ft.-85lft. : Gold, nil. 856ft. to 886ft. dark mottled 

gra.nodiorite 85lft.-853ft. : Gold, a trace. 
853ft.-855ft. : Gold, nil. 

Nature and Orri,gi1~ of the Lodestuff. 
Similar remarks apply to the lodestuff in both 

bores. The general description of the lodestuff given 
under No. 1 bore applies to No. 2 bore. 

Out of the 22 dykes met with in the No. 2 bore 
only two, viz., Nos. 4 and 8 dykes, showed evidence 
of payable values. No. 9 dyke is only separated from 
No. 8 by two feet of actinolitic schist, so Nos. 8 and 9 
may perhaps be best regarded as one dyke. 

The No. 4 dyke is possibly the equivalent of No. 6 
dyke in No. 1 bore, and Nos. 8 and 9 are possibly the 
equivalent of No. 8 in No. 1 bore. 

The No. 4 Dyke.-This extended from 537ft. 6in. 
to 547ft. 9in., i.e.1 lOft. 3in. along the direction of the 
bore. Its vertical depth was from 466 to 475 feet 
and its horizontal distance from the starting point nf 
the bore in a westerly direction would be 268 to :&73.5 
feet. 

The values in this dyke, as shown in the above table, 
ranged from 3 grains to 6oz. 9dwts. 13 grs. per ton. 
An assay from 545 to 547ft. 9in. gave loz. 15dwts. lgr. 
of gold to the ton. The gold is probably contained in 
the sulphide, but I am strongly inclined to believe 
that free gold was also present. Mr. B. H. Moore, 
M.E., showed that concentration of the sulphide 
greatly increased the value and he showed that free 
gold was present. Simple panning gave 2.1 grains 
of concentrate from 50 grammes of ore. 

In hand specimens the ore from the No. 4 dyke is 
a white granitic-looking rock impregnated with sul­
phides of iron and containing small glassy quartz 
veinlets and veinlets of sulphide. It is a coarse­
grained aplite approaching a fine-grained granite. 
The chief sulphide is pyrrhotite, but there is cer~ 

tainly oome ordinary iron pyrites in this ore. 

Under the microscope it consists of a mediumly 
coarse holocrystalline aggregate of quartz and fel­
spar, the latter predominating and containing a lot 
of plagioclase. Calcite interstitially arranged is not 
uncommon and there are numerous rods of colourless 
apatite. Nests and fragments of greenish chloritised 
hornblende are scattered throughout the slide. Shape­
less patches and grains of pyrrhotite impregnated 
the rock and a little crystallised iron pyrites may be 
seen. Quartz veinlets traverse the aplite. 

The No. 8 dyke, from 580ft. 4in. to 587ft., all con­
tained values, but the grade was very low, the highest 
assay being 3dwts. 4gr. of gold per ton. The rock 
troliJ. this dyke was, howevert a :pale pyrrhotitic 

855ft.-858ft. : Gold, a trace. 
858ft.-88lft. : Gold, nil. 
88lft.-884ft. : Gold, a trace. 
884ft.-886ft. : Gold, nil. 

aplite. Section 4961, from 582 feet, was a very 
felspathic variety rich in plagioclase and containing 
shapeless and rag·ged pieces of pyrrhotite dissemin­
ated throughout it. Some calcite was intergrown with 
the felspar, and scattered plates of chloritised horn­
blende were noted. 

The No. 9 dyke, from 589ft. to 609ft. 6in., gave 
still poorer results than No. 8-as shown in the table. 
A small piece between 596ft. 9in. and 597ft. 6in., near 
the middle of the dyke, consisted of pale pyrrhotitic 
aplite with glassy quartz veinlets containing pyrrho­
tite, and assayed 7dwts. 20gr. of gold per ton. This 
result is no doubt due to special differentiation at thi:; 
point. The next highest assay was ldwt. 15gr. of 
gold per ton from 608ft. 6in. to 609ft. 6in. The 
remaining nine assays were negligible. The No. tl 
dyke was a good example of textural and miner­
alogical changes, as follows:-

589ft.-596ft. 9in.: Dark felsitic non-sulphidic 
type. 

596ft. 9in.-60lft. 6in. : Pale aplite with pyrrho­
tite. 

601ft. 6in.-606ft. 6in.: Dark felsitic non-sul­
phidic form again. 

606ft. 6in.-609ft. 6in.: Pale aplite with pyrrho­
tite. 

If the Nos. 8 and 9 dykes in the No. 2 bore corres­
pond to the No. 8 dyke in the No. 1 bore, it is clear 
that 250 feet south from the Nos. 8 and 9 dykes there 
is a considerable improvement in uniformity and 
grade of values-as shown by assay results of No. H 
dyke in No. 1 bore. It is quite evident that the 
felsitic types are valueless and the economic develop­
ment of these dykes depends upon the relative pro­
portions of pale or white aplite rich in pyrrhotite or 
quartz veinlets to dense dark non-sulphidic or felsitic 
types. 

Petrology. 

The rock formations are naturally similar to those 
met with in the No. 1 bore. But the incrPased depth 
of the No. 2 bore to 1,052ft. 3in. has revealed im­
portant features, viz., (1) a considerable increase in 
the width of the schisted zone into which the dykes 
had intruded; (2) the presence of another dyke (No. 
22) to the westward of the two auriferous dykes; 
(3) the passing of the aplite by imperceptible grada­
tions into a rock rich in the ferromagnesian mineral~ 
-hornblende and biotite, viz., granodiorite; ( 4) the 
fact that the schist zone is riddled with acid dykes, 
22 having been encountered in 1,052 feet of borin~r. 
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The rock formations are as follow :-
1. Greenstones: Hornblende schists and recon­

structed amphibolite, etc. 
2. Acid Rocks: Felsite, aplite and granodiorite. 

1. The Greenstones.-The whole zone into which 
the dykes have been intruded consists mainly of a 
reconstructed amphibolite and its modifications, viz., 
hornblende and actinolite schists with, in places 
where greater chemical and mineralogical changes 
have taken place, hornblende-biotite-quartz schists. 
A pretty uniform and consistent hornblende­
actinolite schist and a confused aggregate of horn­
blende, actinolite and tremolite occurs from 615 to 
750 feet. The rich No. 4 dyke is in actinolite schist. 

2. The Acidic Roclcs.-These are represented by 
dykes, some of which are auriferous and form the 
lodes. The dykes include-

(a) the felsites; 
(b) the pyrrhotite-bearing aplites; and 
(c) the granodiorite. 

(a) The felsites.-These are valueless and call for 
little comment. Ten distinct felsite dykes were cut, 
but the felsite occurs also on the edge of the aplite 
dykes or even in them, the latter occasionally con­
taining specks of pyrrhotite. They are cryptocry­
stalline aggregates of quartz and felspar, often with 
disseminated actinolitic rods, which account for their 
dark colour. 

(b) The pyrrhotite-bearing aplites, which form 
the lodestuff, have been described under Bore 1. An 
important feature revealed by Bore 2 is that theJ 
pyrrhotitic aplites do not all contain gold. 

(c) The granodiorite forms about half of No. 22 
dyke on its footwall side. It is clearly a more basic 
differentiation product from the aplite dykes. It 
contains quite a lot of bright green hornblende and 
brown biotite. 

Summary of Conclusions. 
The results of the petrogrophic examination of 

core from the No. 1 and No. 2 bores have revealed 
facts of considerable interest regarding the geological 
occurrence, nature and origin of the ore deposits. 
Amongst the interesting conclusions that have been 

arrived at from these facts may be mentioned the 
following:..:._ 

1. The geological OCOilrrence is in the form . of a 
series of dykes intruding a powerfully altered and 
more or less schisted zone of reconstructed amphibo­
lite. 

2. The number of dykes met with was consider­
able, viz., 8 in No. 1 bore and 22 in No. 2 bore. 

3. The dykes are made up of three kinds of rock, 
viz.: (a) felsite; (b) a dark dioritic type-grano­
diorite; and (c) a pale to white aplitic type impreg­
nated with pyrrhotite. 

4. The gold "values" are confined to the aplitic 
type, the felsitio and dioritic types being absolutely 
devoid of values. 

5. Out of all the dykes encountered only four, 
two in each bore, gave evidence of promise so far as 
their gold contents were ·concerned. The dykes re­
ferred to are No. 6 and No. 8 in Bore 1, and 4 and 8 
in Bore 2. For practical purposes No. 9 dyke in 
Bore 2 may be considered with No. 8, from which it 
is separated by only two feet of actinolite schist at 
the place where the bore passed through it. 

6. The Nos. 6 and 8 dykes in Bore 1 are large low­
grade formations made up of pale pyrrhotitic aplite 
with glassy quartz veinlets at intervals. These two 
dykes contain very consistent values over 40 feet 
where cut by the bore. 

7. The No. 4 dyke in Bore 2 was lOft. 3in. through 
where cut by the bore. Assays showed values ranging 
from 3 grains to over1 6oz. of gold per ton. The Nos. 
8 and 9 dykes were, on the whole, very low grade, 
but assays increased to 7dwts. 20'gr. of gold per ton 
where patches of pyrrhotitic aplite occurred. The 
large proportion of felsite and non-sulphidic a:plite 
were responsible for the poorness of dyke 9. 

8. The following table would seem to indicate that 
No. 6 dyke, Bore 1, and No. 4 dyke, Bore 2, are one 
and the same; while No. 8 dyke, Bore 1, and Nos. 8 
and 9 dykes considered together in Bore 2 are the 
same. The horizontal distances are quite in accord­
ance with what is known of the line of strike on these 
dykes:-

I 
Depth along inolina-1 Distance I 

tion of bore. through. 
Vertical 
depth. 

Horizontal 
distance. 

ft. in. ft. in. 
Bore 1-Dyke 6 ... ... . .. ... 549 0-564 0 

Bore 2-Dyke 4 ... ... ... . .. 537 6-547 9 

Bore 1-Dyke 8 •.• ... ... .. . 597 6-623 0 

Bore 2-Dykes 8 and 9 (as one) ... 580 4-609 6 

9. The most important rock is the pyrrhotitic 
aplite, which forms the lodestu:ff and carried the gold. 

10. The most important mineral is pyrrhotite, 
because it either carried the gold or is intimately 
associated with it. Pyrrhotite is an interesting form 
<>f magnetic sul:vhide of iro11-. 

ft. in. ft. in. ft. in. ft. in. ft. in. 
15 0 476 0-488 0 248 6-282 0 

10 3 466 0-475 0 268 0-273 6 

25 6 518 0-539 6 298 0-311 5 

29 2 502 0-528 0 290 0-304 7 

2.-BORING AT SANDSTONE. 
1. In June, 1926, six sites were chosen at Sand­

stone, and boring was commenced on 13th October 
of that year. Three of these bores (Nos. 1, 2 and 3) 
were put down vertically to test at depth the Black 
Range reef, which has been followed in the workings 
of the Ble.ck Range mine, The <>ther three bore11 



(Nos. 4, 5 and 6) are to be put down to test at depth 
the Sandstone reef. which has been followed in the 
workings of the Oroya Black Range mine. Five of 
these bores have now been completed, and the sixth 
bore is about to be commenced. 

2. Boring at the Black Range Mine.-Boring at 
this mine was commenced on 13th October, 1926. 
Since this date three vertical bores have been com­
pleted, as follows:-

No. 1 Bore, depth 852 feet. 
No. 2 Bore, depth 762ft. 2in. 
No. 3 Bore, depth 774 feet. 

In each of these three bores a powerful ore channel 
was met with, but the values disclosed were quite un­
payable. The depths of these channels are as fol­
low:-

No. 1 Bore: lode channel 611ft. 6in. to 640ft., 
i.e., 28ft. 6in. 

No. 2 Bore: lode channel 589ft. 6in. to 616ft. 
6in., i.e., 27ft. 

No. 3 Bore: lode channel 567ft. to 585ft., i.e., 
18ft. 

The highest values were from the No. 3 bore, wher~ 
the quartz from 573ft. 11in. to 576ft. 2in. assayed 
5dwts. llgr. of gold per ton. The next hlghest assay 
was from 5,76ft. 2in. to 577ft. 3in. in the same bore, 
wher~ the quartz assayed 3dwts. lgr. of gold per ton. 

It should be remarked that the channels revealed 
in these three bores were very powerfully schisted, 
and bore evidence of the action and crus~hing by 
tremendous earth forces. The enclosing quartz 
dolerite had been broken down to calcite-chlorite­
leucoxene schist. The schist, however, contained 
practically no gold, the only gold of any note being 
recorded from the No. 3 bore, as already indicated. 

Details of No. 1 Bore: 
General.-This bore was put down vertically and 

reached a depth of 852 feet. Between 611ft. 6in. an1l 
640ft. it passed through a well-defined channel, where 
powerful schisting had taken place and the country 
roCJr-:-<IUartz dolerite--had been broken down and 
mineralogically reconstructed into a calcite-leucoxene­
chlorite schist. This channel is evidently the down­
ward extension of the Black Range reef. The whole 
of the core from this schist channel was assayed, but 
the results were negative. Nine assays were made. in 
three-feet sections. Of these, eight samples contained 
no gold at all, and one sample between 627 and 630 
feet assayed three grains of gold to the ton. 

There was only 3ft. 6in. of core from the surface 
to 60ft. This was divided into four samples and each 
was assayed separately, but no gold was found in 
them. 

Geology.-The order of succession of rocks passed 
through was as follows:-

Depth. Nature of Rock. 
ft. in. ft. in. 

0 0-100 0 Rotten soft yellow and brownish fer. 
ruginous rock (zone of oxidation). 

lOO 0-611 6 Fresh quartz dolerite with marked leu­
coxene. 

611 · 6-640 0 Lode channel made of calcite-chlorite­
leucoxene schist. 

640 Q-.-852 0 Fresh quartz dolerite with m!l>rked leu­
coxene. 
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Petrology.-The quartz dolerite is quite fresh. Tt 
is dense, somewhat moltled, and medium to fine in 
grain, showing white felspar and dark augite, with 
prominent white leucoxene on wetted surfaces. 
Occasionally glassy grains of quartz may be seen. 

In section it is holocrystalline, and consists of pale 
brownish augite, altered felspar, quartz, leucoxene, 
and apatite. The felspar is ophitic, and micropeg­
matite is strongly developed. 

Right up against the sheared channel at 640 feet 
the quartz dolerite is still massive, but it has been 
broken down into a quartz-calcite-chlorite rock. The 
quartz is all that is left of the original minerals, the 
felspar and augite being represented by calcite and 
chlorite. 

Calcite-chlorite-leucoxene schist: This rock occurs 
between 611ft. 6in. and 640 feet, where the quart;~ 
dolerite has been so thoroughly schisted and affected 
by pressure and chemical changes as to produce a 
calcite-chlorite-leucoxene schist. The foliation planes 
are powerful; in fact the leucoxene has been drawn 
out into long streaks with their longer axes in one 
direction. Traces of the original quartz of the dolerite 
may be seen in the schist. 

Details of No. 2 Bore.-The object of this bore was 
the same as No. 1, viz., to test at depth the Black 
Range reef. It reached a vertical depth of 774 feet. 
Like the No. 1 bore, it was throughout in quartz 
dolerite and its modifications. At 589ft. 6in. the lode· 
channel was entered and continued to 616ft. 6in. The 
whole of the lodestuff was assayed, mostly in three­
feet sections, and with disappointing results, as shown 
in the following table :-

From 589ft. 6in. to 600ft. • .. No gold. 
1 600ft. to 603ft. .. . • .. Gold, 5 grs. per ton. 
603ft. to 612ft. lin. • .. No gold. 
612ft. lin. to 615ft. 6in .... Gold, 14grs. per ton. 
615ft. 6in. to 616ft. 6in .... No gold. 

The following is a brief description of the rock 
formations passed through:-

Depth. Nature of Rock. 
ft. in. ft. in. 

0 ~ 97 0 Rotten rock from zone of oxidation. 
97 ~589 6 Mottled quartz dolerit~ with leucoxPnE'. 

589 6-616 6 Lode channel consisting of schi~t~d and 
highly alterE'd quartz rlolerite with 
quartz from 604ft. to 606ft. 6in. 

616 6-774 0 Quart.z dolerite. 

Detdrils of No. 3 Bore.-This bore. in f'on.inndir.n 
with No. 2 and No. 3 bores, was pnt rlown vprti,.,~11·· 

to test at depth the downward p:<:fPnsion of the Blaek 
Range reef. It was stopped at 77 4 feet. 

Values.-In the course of this bore four 
altered and crushed zones were met with. 
depth and values are as follow:-

highly 
Their 

Shear Zone. Depth. 

No. I .. . 
2 .. . 
3 .. . 
4 .. . 

ft. in. ft. in. 
207 1~211 6 
497 9-501 3 
537 0-537 10 
567 0-585 0 
567 0-569 0 
569 0-570 7 
570 7-573 11 
573 11-576 2 
576 2-577 3 
577 3--585 0 

Assay result. 

Gold, nil. 
Gold, nil. 
Gold, nil. 

Gold, nil. 
Golrl, lOgrs. per ton. 
Gold, nil. 
Gold, 5dwt.llgrs. per ton 
Gold, 3dwt. lgr. per ton, 
Gold, nil. 
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The No. 4 shear zone is evidently the main channel. 
It consists of slightly pyritic carbonated and broken 
up quartz dolerite, but not so noticeably schisted as 
the rock from the main channels in the Nos. 1 and 2 
bores. 

The gold seems to have been confined to the siliceous 
(quartz) portion of the channel from 573ft. llin. to 
577ft. 3in., but here the values were less than 6dwt. 
of gold to the ton. 

The zone of oxidation ended at 86 feet. Apart 
from the four schisted and altered channels referred 
to above, the whole of this bore was in mottled quartz 
dolerite similar to that met with in the Nos. 1 and 2: 
bores. At depth there is a tendency for the quartz 
dolerite to pass over in to epidiorite, e.g., S. 4867 
and S. 4868, from 600ft. and 633ft. 2in., respectively. 

3. Boring at Oroya Black Ran,qe Mine.-Three 
vertical bores-Nos. 4, 5 and 6-are to be put down 
at this mine to test at depth the Sandstone reef. The 
Nos. 4 and 5 bores have been completed, and the No. G 
bore was commenced towards the end of December, 
1927. 

The No. 4 bore was stopped at 700ft. 4in. and the 
No. 5 bore at 753ft. 2in. Although in both bores 
well-defined shear zones were met with the gold con­
tent was negligible, as will be noted under the de­
tailed description of each bore. 

Details of No. 4 Bore.-The object of this bore was 
to test the downward extension of the Sandstone reef 
which had been worked in the Oroya Black Range 
mine. It was carried down vertically to a depth of 
700ft. 4in. 

Two rock formations were passed through, viz. : 
(1) a dense aphanitic pale greenish rock which 
formed the general country rock, and (2) a dense 
black dolerite dyke. 

The country rock is a dense pale greenish fibrous 
zoisite amphiboliiR. R. 1/4423, S. 4911 from 700ft. 
4in. consists largely of fibrous hornblende distributed 
amongst relict and possibly albitised felspathic ma­
terial with some clear zoisite. Small shapeless indi­
viduals of quartz are scattered throughout this mass, 
together with grains of what appear to 1Je reJIWants 
of leucoxene. This rock evidently forms a key to the 
origin of the fibrous amphibolites which were pos­
sibly basic rocks of basaltic to doleritic texture con­
taining quartz. The country rock of the Nos. 4 and 
5 bores is so considerably different lithologically from 
that met with in the Nos. 1, 2, and 3 bores, that it 
may be of a different age-possibly belonging to the 
older greenstonee. 

The details are as follow:-
Depth. Nature of rook formation. 

ft. in. ft. in. 
0 0--115 0 

115 0--295 0 
295 0--296 0 
296 0-308 0 

At 308ft. 
308 0-350 0 
350 0-352 0 
352 0-359 0 
359 0-361 0 
361 0-484 6 
484 6--496 5 
496 5-505 5 
505 5-508 5 

508 5-573 0 
573 0--580 0 
580 0--700 4 

Creamy-coloured oxidiBed rook. 
Dense fibrous amphibolite. 
White quartz. 
Dense fibrous amphibolite • 
An inch shear zone. 
Dense fibrous a.mphibolite. 
Channel 1, brecciated amphibolite. 
Dense fibrous amphibolite. 
Channel 2, brecciated amphibolite. 
Dense fibrous amphibolite. 
Fresh ophitic dolerite. 
Dense fibrous amphibolite. 
Channel 3, quartz with some iron pyrites 

and mispickel. 
Dense fibrous amphibolite. 
Channel 4, mainly quartz. 
Deuse fibrous a.mphibolite. 

Sheared, brecciated and other channels.-This bore 
proved that considerable disturbance had taken place 
at different depths. Schisting and brecciation were 
distinct and open spaces filled with quartz were noted. 
All the rock from these disturbed zones was assayed. 
The following are brief descriptions of the structural 
and other changes met with:-

Channel 1, 350ft.-352ft.: Crushed rock with a 
cement of zoisite, epidote, and calcite, all re­
crystallised. 

Channel 2, 395ft.-361ft. : Breccia of country 
rock, epidotised and cemented by carbonates. 

Channel 3, 505ft. 5in.-508ft. 5in. : Quartz with 
some iron pyrites and mispickel in lath-shaped 
crystals. Only 1 foot of core obtained over 
these 3 feet. 

Channel 4, 573ft-577ft.: Mainly white quartz. 
Only 1ft. 7in. of core received. 

Channel 5, 577ft.-580ft. : Ma.inly quartz, some­
what cellular and iron-stained. Only 16 inches 
of core received. 

From these remarks it would appear as if the main 
reef extended between depths of 573 and 580 feet. 

Assays.-Any rock material showing distinct struc­
tural or mineralogical changes, or any evidence what­
ever of the presence of values, was assayed. The 
details are as follow :-

Depth. Result. 
ft. in. ft. in. 

Channel 1 .. . 350 0--352 0 Gold, nil. 
2 . .. 359 0--361 0 Gold, nil. 
3 . .. 505 5-508 5 Gold, 21grs. per ton. 
4 .. • 573 0--577 0 Gold, nil. 
5 .. . 577 0--580 0 Gold, nil. 

These assays show that the gold is in the quartz 
and not in the breccia. 

Details of No. 5 Bore.-The object in putting this 
bore down was the same as for No. 4 bore, viz., to 
test the Sandstone reef at depth. It reached a total 
depth of 753ft. 2in. 

This bore, like No. 4, passed through two similar 
rock formations, viz.: (1) a dense aphanitic pale 
green fibrous amphibolite, and (2) a black -dolerite 
dyke. 

The details of the rock material met with are as 
follow:-

Depth. Nature of rook formation. 
ft. in. ft. in. 
0 0--226 0 Decomposed oxidised greenstones. 

226 0--450 0 Massive fibro:us z.oisite amphibolite. 
450 0--455 0 No. 1 shear zone of oalcite-chlorite schist. 
455 0--508 0 Dense zoisite amphibolite. 
508 0--514 0 No. 2 shear zone--sinillar to No. 1. 
514 0--523 0 Dense zoisite a.mP,hibolite. 
523 0--531 0 Dense black ophitio dolerite. 
531 0--603 6 Dense zoisite a.mphibolite. 
603 6-610 0 No. 3 shear zone with quartz. 
610 0--753 2 Dense zoisite a.mphibolite. 

Shear Zones.-This bol'e passed through three 
distinct shear or nush ehannels at the following 
depths:-

No. 1 shear channel, 450 to 4fi5 fpet. 
No. 2 shear ehannel, 50R to 514 feet. 
No. 3 shear channel, 603ft. 6in. to 610 feet. 

The rock in these ch!mnels was crushed down in 
large part into a calcite-chlorite schist associated with 
some quartz. The auriferous solutions have evidently 
missed these channels, 
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Assays.-The assay samples were taken from the 
shear zones referred to, but the results were negative. 
The details are as follow:-

Depth. Assay results. 
No. 1 shear zone ... 450ft to 455ft. Two assays : gold a 

trace. 
No. 2 shear zone ... 508ft. to 514ft. ... Two nil; one a tra.oe 
No. 3 shear zone ... 603ft. 6in. to 610ft. No gold. 

No. 6 Bore.-This bore is also to test the Sandstone 
reef. At the present time it is down 273 feet, but 
the material has not yet been examined (5th January, 
1928). 

3.-BORING AT AJANA. 

A deep bore was commenced at Ajana in October, 
the object being to test at a depth of about 700 feet 
the lead lodes in the Surprise mine. This bore was 
started on the western side of the lode at a depressed 
angle of 55 degrees and a horizontal bearing of 86 
degrees. 

Boring began in decomposed weathered granite, 
which continued to 22 feet, when hard granite came in. 
The granite extended to 415 feet, where a basic rock 
was encountered. The bore at the present time (25th 
January, 1928) is down 730 feet, and the material 1s 
under examination. 

4.-GEOuOGICAL SURVEY OF KALGOORLIE. 

Eighty-three rock sections were examined under the 
microscope, and it is fortunate that, notwithstanding 
their tremendous alteration, it was possible satisfac­
torily to determine nearly all of them. 

5.-PETROLOGY OF WILUNA ORES. 

Petrological investigations were carried out nt 
intervals during the year on material from the Wiluna 
Company's mine, submitted by t-he State Mining­
Engineer and the Government Analyst. 

The investigations for the State Mining Engineer 
were made with the specific object of determining the 
genesis and mutations of the ore. A lengthy report 
has already been presented by the writer (Annual 
Report, Department of Mines, 1925). It will there­
fore be sufficient to add the following extract from 
recent reports:-

"A remarkable feature is that there is no great 
evidence of schisting and shearing. The maceration, 
alteration, and reconstruction of the original rock are 

so great and thorough that your (State Mining En­
gineer's) conception of a shatter zone is very sug­
gestive. The general microscopic evidence is in favour 
of mashing rather than shearing. 

''It would appear that, concomitant with or slightly 
subsequent to the mashing process in the shattered 
zone, the rock mass was invaded by silireous car­
bonated, alkaline, sulphidic, and auriferous solutions 
at high temperatures and pressures, with resultant 
metasomatism and reconstruction of the quartz dol­
erite greenstone into its present form of lode stuff. 
T'he granular sulphide of iron and prismatic fornts of 
mispickel are without doubt of primary origin." 

Amongst the material submitted by the State Min­
ing Engineer was a black rock with which the writer 
was unacquainted at the time his original report was 
prepared. The rock in question came from a dyke 
which penetrates the west lode at the 200-feet level, 
north of the Central shaft. lt is dense, black, and 
aphanitic, with a somewhat blocky tendency. In 
places it was peppered with minute specks of what 
proved microscopically to be leucoxene. Many small 
cleavage facets of felspar were scattered throughout 
the specimen. 

Under the microscope it is seen to be made up of 
a mass of small and more or less clear plagioclase 
felspars lying in all azimuths. The ferro-magnesian 
constituents have disappeared; they have been re­
placed by patches of carbonates and pale green 
chlorite, both minerals being distributed interstitially 
between the felspars. 

The slide is peppered with small grains and patches 
of leucoxenised ilmenite. The rock may be termed 11 

carbonated chloritised dolerite. 

6.-PETROLOGICAL DETERMINATIONS FOR 
THE DEPARTMENT AND FOR THE 
PUBLIC GENERALLY. 

This forms part of the routine work, but there was 
nothing of very special nature to report from the 
material examined. 

The Government Analyst submitted a number of 
rooks, amongst which the most interesting were those 
from the Tabba Tabba Tinfield, where remarkable 
garnetiferous zoisite-uralite schists were apparently 
derived from epidiorites along lines of shearing and 
crushing. 

Other ~amples examined came from the York dis­
trict, Mullewa, Lake Grace area, Beverley, Glenelg 
Hills, Geraldton, and other places, 

- J • 
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DIVISION V. 

SCHOOL OF MINES OF WESTERN AUSTRALIA. 

School of Mines, 
Kalgoorlie, January 20th, 1928. 

The Undet~ Secretary for Mines. 

I beg to forward for the information of the Hon. 
the Minister my Report for the year 1927. 

The continued depression in the lViining Industry 
and the shutting down of. the Oroya Links had an in­
fluence on the School by reducing, to a small extent, 
the number of individuals in attendance. Those now 
taking classwork are younger, on the average, than 
the students of pTevious years. While there is little 
in the present outlook to induce youths to take up a 
systematic course of training, which, in their opinion, 
does not offer them much prospect of immediate pro­
fitable employment, there is need for the School to 
maintain efficient courses of instruction in its various 
departments, so that those who do attend may be suit­
ably trained ready to take up responsible positions 
whenever a revival occurs in mining. Throughout 
Australia to-day the number of men being trained or 
ready to take up important positions in mining is 
much smaller than formerly. It may also be said that 
mining is in a trausition stage, and that future min­
ing and metallurgical work will call for officers with 
better technical training than in the past. A technical 
officer should have a sound knowledge of mining, 
metallurgy or engineering (mechanical or electrical), 
ga-ined by the study of allied subjects and by experi­
ence. In any sudden demand for such officers, the 
schools which have kept up an efficient staff will have 
the best chance of supplying the requirements of the 
mdustry. 

At the end of 1926, Mr. F. F. Allsop, B.Sc., Assist­
ant in Chemistry, was transferred to the Analyst's 
Department in Perth, and at the beginning of 1927, 
Mr. C. Cecil, Assistant in Physics, was transferred to 
the Technical School. Both of these officers had ren­
dered good service. It was found possible to carry 
on the work of the School during 1927 without filling 
either of these vacancies. By the resignation of the 
Research Metallurgist, Mr. A. S. Winter, at the be­
ginning of the year, to take up the duties of Principal 
of the Zeehan School of Mines, the Kalgoorlie School 
lost a keen and capable officer. Through delay in the 
appointment of a successor and by the early retirement 
of the officer appointed in September, the amount of 
work conducted in the Experimental Plant was less 
than would have been accomplished had a Research 
Metallurgist been employed for the whole. year, but 
the Lecturer in Metallurgy, Mr. Moore, with the as­
sistance of his cadet, carried out a number of valuable 
investigations. In addition to the hours of duty made 
available by rearrangement of his classwork, Mr. 
Moore devoted a large amount of his own time to 
carrying out the tests in the plant and he deserves 
credit for the results obtained. 

The classwork in Mathematics, and in Gas Engine 
and Indicator work proceeded along the lines of pre­
.v:ious ·years, and good work was accompliShed by the 
Lecturers and their students. No class was held in 
Engine Driving. 

Satisfactory classes were conducted in first and sec­
ond year Fitting and T~rning, A ~umber of ·lecilll'es 
were delivered throughout the year, and 1r Iarge 
amount of p:ractieal work was- accomplished including 
vzrious repairs in the ExpetiinentaT Pla.rit. .Students 
greatly appreciated th~ visits with their instr.uctor 
to the Printing Office and to the plants on the mines. 

The Engineering and Drawing classes maintain.ed 
a good average enrolment. Students werl:l .regular in 
attendance and made satisfac~pry progr~l'l with their 
studies. Steps are being taken to secure new· models 
for use in connection with these classes, but there is 
need ·of a testing machine to facilitate the work of the 
more advanced students. 

Fair class~s were conducted.in Preparatory and first 
year Physics and in Electrical Engineering. Three 
theses in second year Electrical Engineering. were 
handed in by students completing their Associateship 
Courses. The Lecturer advocates the installation of 
a Diesel oil engine in order that students and others 
in the district may obtain instruction in the use of a 
prime. mover which, he considers, will play an impor­
tant part in the future development ·of mining. 

Although the classes in Mining and Surveying were 
not large the attendance was satisfactory and stud­
ents worked steadily. In the past these classes have 
helped many students to secure lucrative positions. 
One student entered for the University Annual Ex­
aminations in Surveying, and was successful. 

The attendance at the classes in Geology, Miner­
alogy, and Petrology was above the average of recent 
years, and! good work was accomplished, more par­
ticularly by the senior students. The geological ex­
cursions were confined to the Kalgoorlie district. 
Traverses and surveys were made along the line ex­
tPnding fvom the Eclipse to the Croesus Proprietary. 
The north end of the field was examined in detail, and 
a new geological section was made from near the Kal­
goorlie racecourse for some miles across the north end 
to Parkeston. The Lecturer in Geology spent a con­
siderable amount of time in research and underground 
work, the results of which he hopes will be of benefit 
to the Industry. At the suggestion of the State Min­
ing Engineer, the Lecturers in Geology and in Physics 
have been enquiring into the tests to locate ore bodies, 
which are being conducted locally by geopti.ysical 
methods. 
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The junior classes in Chemistry were well attended 
but, due probably to . the uncertainty existing, under 
the present conditions of the industry, as to the 
chances of securing employment in positions which 
require technical knowledge, the senior classes had a 
poor enrolment. The Lecturer in Chemistry carried 
out the following investigations in the Experimental 
Plant:-

Beneficiation of ferruginous sands from the 
Great Victoria Gold Mine. 

Flotation of ore from the Golden Horseshoe. 
Concentration of hematitic ilmenite. 
Concentration of silver-lead ore from Durack's 

lode. 
Investigation of the Murdoch Copper Leaching 

Process. 
Flotation of sulphide ore from Wiluna Gold 

Mines Limited, (3 investigations.) 
Treatment of Riverina Proprietary ore. 
Bromocyanidation of Kalgoorlie ores. 

The last-named is not yet complete. Other investi­
gations which are pending are, the method of treat­
ment of ore from lode material cut in the Coolgardie 
bores, the treatment of ferruginous bauxite, and fur­
ther tests on the concentration of hematitic ilmenite 
and on bromocyanidation. 

This experimental research calls for continuous 
study of the current literature of concentration, flota­
tion and other metallurgical processes, and necessitates 
a large amount of chemical and assay work. During 
the year the following estimations were made in con­
nection with research in the Plant:-

Gold 
Silver 
Copper 
Lead 
Iron 
Titanium 
Other determill.ations 

989 
164 
222 
146 
455 

80 
487 

2543 

Reports on the investigations conducted during 1927 
have been sent forward for publication as Bulletin 
No. 3 of the School of Mines. Previous reports and 
bulletins have received considerable notice outside 
Australia, and many requests for copies have been 
received. This indicates that the Department's effort 
to assist the industry, by affording facilities for the 
investigation of treatment problems, is appreciated. 

Two candidates competed for the Junior and one 
for the Entrance Scholarship. There were no entries 
for the Senior Scholarship. A Junior Scholarship 
was awarded but the candidate for the Entrance Schol­
arship did not gain sufficient marks to qualify. 

The following secured Dip!.omas for the Associate­
ship Courses, and Certificates for Short Courses com­
pleted during the year:- . 

J. H. Terrell-Associateship in Mining. 
C. R. Ehlers-Associateship m Mechanical and 

Electrical Engineering. 
E. N. Johns-Associateship m Mechanical and 

Electrical Engineering. 
C. C. Meredyth-Associateship in Mechanical and 

Electrical Engineering. 

J. E. Manners---..Associateship in Mining: Mine 
Surveyor's Certificate, and Geologist's 

Certificate. 

Thanks are due to the following gentlemen for val­
uable donations made to the School in 1927 :-

1. The General Manager, 
Messrs. Bewick, Moreing and Co. 

A number of pieces of experimental apparat.11s 
formerly used in the firm's assay office. 
The bottle agitator for cyanide testing will 
be fitted up' in the School experimental 
plant and used in place of the present 
Abbe Pebble Mill. 

2. Mr. R. Hamilton: 
44 volumes of "The Transactions of the Ameri­

can Institute of Mining and Metallurgical 
Engineers." 

3. Mr. William Walker: 
82 copies of Bulletins and Reports of the 

Geological Survey Department of W.A., 
and 32 other technical publications. 

4. The General Manager, 
Perseverance Gold Mine Limited: 

2 melting pots. 
5. The Secretary, Government Hospital, 

Kalgoorlie. 
4 used X-Ray tubes. 

Dr. Stilwell has been accommodated with a room at 
the School in which to carry on the work incidental 
to the survey he is making of the district. 

Dr. Larcombe, besides carrying out his duties as 
Lecturer in Geology, throughout the year performed 
the duties of Acting Petrologist of the Geological 
Survey Department. 

During my absence on leave for 3 months during 
the first half of 1927, Mr. 1'. Butement and Mr. B. H. 
Moore carried on the administrative work of the 
School in a satisfactory manner. 

By furnishing reports as to assay values, and by 
indicating means of utilising and disposing of base 
metal ores, every effort has been made to give pro~­
pectors information likely to be of assistance to them. 
During 1927, 238 free assays and mineral determin­
ations were made for prospectors, of material from 
Crown Lands not held under lease for mining pur­
poses, as follows:-

Assays for Gold 177 
Assays for Silver 13 
Assays for Copper 6 
Assays for Lead 3 
Sundry Assay<> 8 
Mineral determinations . ' ;:n 

238 

The visit of the Hon, the Minister, S. W. Munsie 
Esqr., on the occasion of the Annual Dinner arranged 
by the Students' Association, and his comments on the 
work of the School, were greatly appreciated by the 
students and the staff. -

For the benefit of youths who intend to take up 
farming pursuits, a tentative syllabus for a course 1n 
Agricultural Chemistry has been drawn up, and if 



sufficient inducement o~ers, classwork will be com­
menced during the coming year. The proposed 
course, which includes elementary chemistry, instruc­
tion in the use of tools, repair work, the elements of 
blacksmithing and internal combustion engines, will 
give to young men. who are turning their attention to 

SCHOOL OF M[NE.3 OF WESTERN AUSTRALIA. 
EXAMINERS. 

The following Examiners conducted the Examinations In November, 
1927:-

Subject. 

Preparatory Mathematics 

Preparatory Chemistry ... 
Preparatory Physics and Elec-

tricity 
Preparatory Geology 

Preparatory Mechanical Drawing 
Mathematics I. 

Mechanics-Theoretical 

Physics I. . .. 

Chemistry I. 

Engineering Chemistry, I. and II. 

Assaying 
Assaying II. ... 
Metallurgy I. and n. 
Petrology 
Mineralogy ... 
Geology ... 
Mining Geology 

Praetical Mathematics 
Mechanical Drawing, I. and n .... 
Applied Mechanics ... J 
BUilding Construction .. . 
Mechanical Engineering I. and n. 
Machine Design .. . .. . 
Surveying I. and n. . .. 
Mining I. and 11. .. • .. • 
Electrical Engineering I. and I. 
Fitting and Turning I. and II .... 
Gas Engine .. . ... . .. } 
Indicator ... ... ... 

Examiners. 

F. B. Alien, M.A., B.Sc.; R. Davis, 
B.Sc., and E. Illldge, B.Sc. 

B. H. Moore, B.E., F.S.A.S.M. 
D. McDougall, A.I.E.E. 

C. 0. G. Larcombe, D.So., F.S.T.C., 
F.G.S. 

C. C. Meredyth, A.W.A.S.M. 
E. H. Illidge, B.Sc., and R. Davis, 

B.Sc. 
R. Davis, B.Sc., and E. H. Illidge, 

B.Sc. 
R. Davis, B.Sc., and D. McDougall, 

A.I.E.E. 
B. H. Moore, B.E., F.S.A.S.M., 

and R. R. Baxter, B.Sc. 
L. W. Phllllps, B.Sc., and B. H. 

Moore, B.E., F.S.A.S.M. 
B. H. Moore, B.E., F.S.A.S.M., and 

G. S. Compton, B.Sc. 
C. 0. G. Larcombe, D.Sc., F.S.T.C., 

F.G.S., and G. S. Compton, 
B.Sc. 

C. 0. G. Larcombe, D.Sc., F.S.T.C., 
F.G.S. 

E. H. Illldge, B. Se. 
J. H. Tate. 
B. H. Moore, B. E., F .S.A.S.M ., and 

J. H. Tate. 
J. H. Tate and T. Butement, 

A.O.U.S.M. 
T. Butement, A.O.U.S.M. 
D. McDougall, A.I.E.E. 
c. D. Blee. 
A. R. E. Bosustow. 

JUNIOR SCHOLARSHIP. 

Subject. I Examiners. 

Physical Geography 

Mathematics 
Englis:.::h:..,_ ______ _ 

...1 C. 0. G. Larcombe, D.Bc., F.B.T.C ., 
F.G.S. 

} F. B. Alien, M.A., B.Sc. 

ATTENDANCES, 1927. 

Subjects. 

Elementary Mathematics ... 
Preparatory Mathematics 
Preparatory Chemistry 
Preparatory Physics ... 
Preparatory Mechanical Drawing 
Preparatory Geology .. . ... 
Mathematics-First Course 
Theoretical Mechanics 
Physics-First Course 
Chemistry-First Course . .. .. . 
Engineering Chemistry-Second Course ... 
Assaying-First Course .. . .. . .. • 
Assaying-Second Course 
Geology-First Course ... 
Mining and Economic Geology 
Mineralogy ... 

Effective Enrolment. 

1st 2nd 3rd 
Term. Term. Term. 

13 12 12 
33 24 22 
31 28 27 
22 15 14 
39 32 27 
8 9 7 

15 14 12 
6 7 7 
7 7 6 
6 6 8 
1 1 1 

2 2 
1 1 1 
4 4 4 
8 3 3 
2 2 2 
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farming, a valuable training in Scientific principles 
and aid them in becoming successful farmers. 

The statistics dealing with the enrolment of students 
and the examination results are forwarded herewith. 

F. B. ALLEN, 
Director, School of Mines. 

ATTENDANOES-oontinved. 

Subject. 

Petrology ... ... ... ... ... 
Mining-First Course .. . .. . .. . 
Mining-Second Course (Mine Sampling) 
Mining-Second Course (Ore Dressing) ... 
Mining-Second Course (Accounts and 

Admtnlstration) 

Elfeotiv~ Enrolment. 

1st \ 2nd I Srd 
Term. Term. Term. 

3 3 3 
1 2 2 
4 ... ... 
3 2 2 ... 2 2 

Surveying-First Course . .. .. • .. . 5 6 6 
Surveying-Second Course .. . .. . 2 3 3 
Mechanical Drawing-First Course ... 16 15 15 
Mechanical Drawing-Second Course ... 9 8 8 
Applied Mechanics .. . .. . ... 7 5 5 
Mechanical Engineering-First Course ... 11 10 10 
Mechanical Engineering-Second Course 2 2 2 
Building Construction .. . .. . .. . 1 1 1 
Electrical Engineering-First Course .. . 5 4 4 
Electrical Engineering-Second Course 2 2 2 
Fitting and Turning-First Course ... 28 20 17 
Fitting and Turning-Second Course .. . 8 6 6 
Maohlne Design .. • .. . .. • .. • 2 2 2 
Praetical Mathematics .. • .. . .. • 8 3 S 
Gas Engine and Indicator ... ... 13 9 8 ... I- 316-271~-

... 117 101 91 

Total Enrolments 

Individual Students ... 

Total Enrol­
menta 

Individual 
Students 

1926. 

1st I 2nd 
Term. Term. 

365 

140 

274 

108 

I 
3rd 

Term. 

247 

98 

316 

117 

1027. 

271 

101 

250 

91 

EXAMINATION RESULTS. 
The following table shows the passes obtained by students of the West­

ern Australian School of Mines, Kalgoorlle at the Annual Examlnaticlns 
held in November, 1927, including the Supplementary Examinations 
held in February, 1927 :-

Clas8 of Paes. 

Subject. 
Credit., I Totals. Pass. 

Elementary Mathematics .. • .. . .. . ... 6 6 
Preparatory Mathematics ... · ... ... 1 1 
Preparatory Mathematics (Arithmetic) ... 1 5 6 
Preparatory Mathematics (Algebra) ... ... 3 3 
Preparatory Mathematics (Geometry) ... ... 2 2 
Preparatory Chemistry ... ... ... .. . 8 8 
Preparatory Physics ... ... .. . ... 5 5 
Preparatory Drawing ... ... .. . 4 15 19 
Preparatory Geology ... ... ... .. . 1 1 
Mathematics-First Course ... ... ... ... ... 
Mathematics-First Course (Alf,ebra) ... ... ... .. . 
Mathematics-First Course ( eometry) ... ... .. . 
Mathematics-First Course (Trigonometry) ... ... .. . 
Theoretical Mechanics ... ... .. . 1 4 5 
Physics ... ... ... ... .. . ... 5 6 
Chemistry-First Course .. • .. • .. • ... 1 1 
Engineering Chemistry-Second Course ... 1 1 
Assaying-First Course ... ... ... 1 1 2 
Geology ... ... ... ... .. . .. . 3 8 



EXAMINATION RESULTS-eoflfin!.Utl. 

Olass of Pass. 

Subject. 
Credit. [ 

Mineralogy ••• . .• ••• • •• ... . .. 
Petrolo!!Je • • • •• • • . • ' .. ... . .. 
Mining ology-Burv~rs· Course ... . .. 
Mining and Economic ology . •• . .• ... 
Mining-First Course . . • . • • . .• ... 
Mining-Second Course {Ore Dressing) ..• ... 
Mining-Second Course (Mine Sampling} ... 
Mining-Second Course (Mine Accounts ... 

and Administration) 
Surveying-First Course . .• . .• . .. 3 
Surveying-Second Course ..• ... 1 
Mechanical Drawing-First Course ••• 6 
Mechanical Drawing-Second Course ... 5 
Applied Mechanics ..• ..• . .. 2 
Mecbanlcal Engineering-First Course ..• 2 
Mecbanlcal Engineering-First Course 3 

(Gas Engine) 
Mechanical Engineering-First Course ... 

{Indicator) 
Bnlldlng Construction . . • . .. ... ... 
Electrical Engineering-First Course ... 2 
Electrical Engineerin~Second Course 1 
Fitting and Turning- irst Course ••• ... 
Fitting and Turning-Second Course ... 3 
Mechanical Engineering-Second Course 2 
Machine Desliftn • . • . . . . . . . .. 4 
Practical Mat ematlcs ..• . . • . .• 1 

---
Totals ... ... . .. 42 

ASSAYER'S CERTIFICATES. 
The following have gained Certificates:-

Adams, H. 
Adams, P. 
Beech, S • .r. 
Brown, T. 
Brooking, .r. . .. 
Hutchlnson, D. M. 
Banks, R. 
Gabel, .r. 
Pike, R. W. 
Woolf, M. 
Baxter, R. R. 
Bradley, W. S. 
Burrows, M. F ••.• 
Compton, G. S. 
Cook, H • .r. 
Klem, L. G. 
Fraser, W. . .. 
Rowledge, H. P. 
Benjamln, L. R. 
.Tackson, L. T. C. 
Leevers, .r. C. . .• 
Lapsley, R. G ...• 
Knrth, E. E .... 
Grace, .r. N. A. 
Noall, .r. c. . .. 
Cecll, Clyde 
Terrell, .T. H. 
Nairn, T. W. 
Roberts, T • .T. 
Chapman, F. E. 
Lethlean, H. V. 
Carrlgg, C. G. . .• 
Greer, .r. H. 
Mnndle, E. B. 
Esdalle, A. N •.•• 
Paterson, A. V. 
i!lmons, H. H • .r. 
Brown, C. W. 
Lynch, T. 

P.T.S. 
P.T.S. 
K.S.M. 
P.T.S. 
P.T.S. 
K.S.M. 
K.S.M. 
K.S.M. 
P.T.S. 
K.S.M. 
P.T.S. 
K.S.M. 
P.T.S. 
P.T.S. 
P.T.S. 
P.T.S. 
K.S.M. 
P.T.S. 
P.T.S. 
P.T.S. 
K.S.M. 
P.T.S. 
K.S.M. 
P.T.S. 
K.S.M. 
K.S.M. 
K.S.M. 
K.S.M. 
K.S.M. 
P.T.S. 
K.S.M. 
K.S.M. 
K.S.M. 
K.S.M. 
K.S.M. 
K.S.M. 
P.T.S. 
K.S.M. 
K.S.M. 

Pass. I TotaJs. 

1 1 
2 2 
1 1 
2 2 
2 2 
2 2 
2 2 
2 2 

2 5 
2 3 
7 13 
3 8 
2 4 
8 10 
2 5 

5 5 

1 1 
2 4 
4 5 

10 10 
3 6 ... 2 

... 4 ... 1 ------
130 172 

March, 1904. 
February, 1905. 
November, 1906. 
November, 1906. 
November, 1906. 
November, 1906. 
November, 1908. 
November, 1908. 
November, 1908. 
November, 1908. 
November, 1909. 
November, 1909. 
November, 1909. 
November, 1909. 
November, 1909. 
November, 1909. 
November, 1910. 
November, 1910. 
November, 1911. 
November, 1911. 
November, 1911. 
November, 1912. 
November, 1913. 
November, 1916. 
November, 1917. 
November, 1918. 
November, 1918. 
November, 1918. 
November, 1919. 
November, 1920. 
November, 1921. 
November, 1922. 
November, 1922. 
November, 1922. 
November, 1923. 
November, 1923. 
November, 1924. 
November, 1926, 
November, 1926. 

INDUSTRIAL CHEMIST'S CERTIFICATES. 
The following have gained Certificates :-

Cecll, C. K.S.M. 
Chapman, F. P.T.S. 
Carrlgg, C. G. . . . K.S.M. 
Esdalle, A. N. ... K.S.M. 
Paterson, A. V. K.S.M. 

November, 1921. 
November, 1922. 
November, 1922. 
November, 1922. 
November, 1924. 

MINE SURVEYOR'S CERTIFICATES. 
The following have gained Certificates :-

Peat, .T. ... ... ... K.S.M. . .. 
Adams, H. K.S.M. 
Banks, R. K.S.M. 
Gabel, .T. K.S.M. 
Pike, R. W. ... K.S.M. 
Godden, F. R. W. K.S.M. 
Mnndle, E. B. ... K.S.M. 
Leevers, .r. C. ... K.S.M. 
Crutchett, I. A. K.S.M. 
Powell, T. K.S.M. 
Agnew, R . .T. .. . K.S.M. 
Crutchett, E. G. K.S.M. 
Davies, I. K.S.M. 
Eddy, .T. T. ... K.S.M. 
Rosenberg, .r. M. K.S.M. 
Gibbons, L. P. J. K.S.M. 
Terrell, J. H. ... K.S.M. 
Manners, J. E. K.S.M. 
Goldlng, H. D. K.S.M. 
.Tensen, H. K.S.M. 

November, 1909. 
November, 1910. 
November, 1911. 
November, 1911. 
November, 1912. 
November, 1915. 
November, 1915. 
November, 1916. 
November, 1920. 
November, 1921. 
November, 1922. 
November, 1922. 
November, 1922. 
November, 1922. 
November, 1923. 
November, 1924. 
November, 1924.._ 
November, 1926. 
November, 1927. 
November, 1927. 

'~DRAUGHTSMAN'S CERTMCATES. 
The following have gained Certificates:-

Gait, W. • .. 
Butement, .r. c. 
Edmondson, F. C. 
Lang, .r. H. ... 
Davles, W. 
Weselman, c .... 
Thompsou, E. P. 
Gill, L • .T. ... 
Macbeth, R. A. 
Rosenberg, .r. M. 
Spaldlng, .r. ... 
Taylor, H. • .. 
Slnclalr, R • .r .... 
Thrupp, T. W. 
Ehlers, C. R. • .. 
.Tohns, E. N .... 
Meredyth, c. c. 

K.S.M. 
K.S.M. 
K.S.M. 
K.S.M, 
K.S.M. 
K.S.M. 
K.S.M. 
K.S.M. 
K.S.M. 
K.S.M. 
K.S.M. 
K.S.M. 
K.S~. 
K.S.M. 
K.S.:r.t. 
K.S.M. 
K.S.M. 

ELECTRICIAN'S CERTIFICMTES. 

The following have gained Certlficales :-
Gait, w. . .. 
Butement, .T. C • 
Edmondson, C. F. 
Lang, .r. H. . .. 
Davles, w. . .. 
Weselman, C. . .. 
Thompson, E. P • 
Gill, L • .T. ... 
Macbeth, R. A • 
Rosenberg, .r. M • 
Spaldlng, .r. . .. 
Taylor, Harry ... 
Meredyth, c. C. 
Slnclair, R. ;r, ... 
Thrupp, T. W. 
.Tohns, E. N •... 
Ehlers, C. R. . .. 

Gabel, J. 
Leevers, .r. C. 
Mundle, E. B. 
Agnew, R. J. 
Terrell, .r. H. 
Manners, J. E. 

K.S.M. 
K.S.M. 
K.S.M. 
K.S.M. 
K.S.M. 
K.S.M. 
K.S.M. 
K.S.M. 
K.S.M. 
K.S.M. 
K.S.M. 
K.S.M. 
K.S.M. 
K.S.M. 
K.S.M. 
K.S.M. 
K.S.M. 

GEOLOGIST'S CERTIFICATES. 

K.S.M. 
K.S.M:. 
K.S.M. 
K.S.M. 
K.S.M. 
K.S.M. 

DIPJ,OMA.S. 

November, 1915. 
November, 1915. 
November, 1915. 
November, 1915. 
November, 1917. 
November, 1917. 
November, 1920. 
November, 1921 • 
November, 1921. 
November, 1921. 
November, 1922 • 
Novem~, 1922 • 
November, 1925 • 
November, 1926 . 
Npvember, 1927 • 
November4 1927; 
November, 1927. 

November, 1915. 
November, 1915. 
November, 1915. 
November, 1915. 
November, 1917. 
November, 1917. 
November, 1920. 
November, 1921. 
November, 1921. 
November, 1921. 
November, 1923. 
November, 1923. 
November, 1925. 
November, 1925. 
November, 1926 • 
November, 1927. 
November, 1927. 

November, 1911. 
N.ovember, 1916. 
November, 1920. 
November, 1923. 
November, 1927. 
November, 1927. 

Tire following students have gained Diplomas :-
Beech, S. J. (K.S.M.}, Diploma In Metallurgy, November, 1906. 
Adams, P. (P. and K.), Diploma in Metallurgy, November 1907. 
Adams, H. (P. and K.), Diploma in Metallurgy, November: 1908. 
Banks, R. (C. and K.), Diploma in Metallurgy, November 1910. 
Burrows, M. F. (P. and K.), Diploma in Metallurgy, 1910.' 
Compton, G. S. (P.T.S.), Diploma In Metallurgy, November, 1910. 
Cook, H. J. (P.T.S.), Diploma in Metallurgy, November, 1910. 
Gabel, J. (K.S.M.), Diploma in Metallurgy, November, 1910. 
Gabel, J. (K.S.M.) Diploma In Mining, November, 1911. 
Pike, R. W. (P. and K.), Diploma in Metallurgy, November, 1911. 
Gait, W. (K.B.M.}, Diploma in Mechanical and Electrical Engineer-

Ing, November, 1915. 
Butement,~ J. C. (K.S.M.), Diploma in Mechanical and Electrical En­

gineering, November, 1915. 
Edmondson, F. C. (K.S.M.), Diploma in Mechanical and Electrical 

Engineering, November, 1915. 
Lang, J. H. (K.S.M.), Diploma in Mechanical and Electrical En· 

glneering, November, 1915. 
Grace, J. N. A. (P.T.S.), Diploma in Metallurgy, November, 1915. 
Bradley, W. S. (K.B.M.), Diploma in Metallurgy, November, 1915. 
Knrth, E. E. (K.S.M.), Diploma in Metallurgy, November, 1916. 
Getty, A. (K.S.M.), Diploma In Metallurgy, November, 1916. 
LeMesurier, C. R. (K.S.M.), Diploma In Metallurgy, November, 1916. 
Leevers, J. C. (K.S.M.), Diploma In Mining, November, 1916. 
Davles, Watcyn (K.S.M.), Diploma in Mechanical and Electrical 

Engineering, November, 1917. 
Weselman, Car! (K.S.M.), Diploma In Mechanical and Electrical 

Engineering, November, 1917. ~ 
Nairn, T. W. (K.S.M.), Diploma in Metallurgy, November, 1919. 
Mundle, E. B. (K.S.M.), Diploma in Mining, November, 1920. 
Thompson, E. P. (K.S.M.), Diploma In Mechanical and Electrical 

Engineering, November, 1920. , 
Gill, L. J. (K.S.M.), Diploma In Mecbanlcal and Electrical Engineer• 

lng, November, 1921. 
Macbeth, R. A. (K.S.M.), Diploma In Mechanical and Electrical 

Engineering, November, 1921. 
Rosenberg, J. M. (K.S.M.), Diploma tn Mechanical and Electrical 

Engineerinl!, November 1921. 
Rowledge, H. P. (P. and K.), Diploma In Metallurgy, November, 

1922. 
Taylor, Harry (K.S.M.), Diploma In Mechanical and Electrical En· 

glneering, November, 1923. 
Spalding, J. (K.S.M.), Diploma in Mecbanical and Electrical En­

gineering, November, 1924. 
Sinclair, R. J. (K.S.M.), Diploma in Mechanical and Electrical En­

gineering, November, 1925. 
Cecil, Clyde (K.S.M.), Diploma in Metallurgy, November, 1926. 
Thrupp, Thos. W. (K.S.M.), Diploma in Mechanical and Electrical 

Engineering, November, 1926. 
Ehlers, C. R. (K.S.M.), Diploma in Mechanical and Electrical En· 

gineerlng, November, 1927. 
Johns, E. N. (K.S.M.), Diploma in Mechanical and Electrical En· 

glneering, November, 1927. 
Meredyth, C. C. (K.S.M.), Diploma in Mechanical and Electrical 

Engineering, November, 1927. 
Manners, J. E. (K.S.M.), Diploma in Mining, November, 1927, 
Terrell, J. H. (K.S.M.), Diploma In Mining, November, 1927 • 
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BNGINE-DRIVBR'S OERTII!'ICATES. 
The following Students of the School of Mines have passed the ex­

aminations held by the Chief Inspector of Machinery during 1927 for 
various Engine-driver's Certificates:-

Name. 
Baker, c. E. 
Cralb, W. . .. 
Beames, H. M. 
Coombs, G. F. .. . 
Ferguson, S. M. J ... . 
Wllloughby, A. E. 
Sinolair, R. J. 
Wadeisha, J. 
Wllloughby, A. E. 

Certificate. 
Third Class Competency. 

do. do. 
Winding Competency. 
Boiler Attendant's Competency. 

do. do. do. 
do. do. do. 

Internal Combustion Competency. 
Second Class Competency. 
Third Class Competency. 

SCHOLARSHIP EXAMINATIONS, 1927. 
JUNIOR SCHOLARSHIP. 

Candidate. District. 
Smith. Allan . . . Kalgoorlie. 
Godenzi, W. .. . ... ... ... ... Kalgoorlie. 

Allan Smith gains the Junior Scholarship. 
ENTRANCE SoHoLARSHIP. 

Candidate. District. 
Pinkns, C. A. Kalgoorlie. 

Scholarship not awarded. 

THE CRITOHLEY PARKER PRIZES. 
The following have been recommended for the prizes offered by 

Crltchley Parker, Esq., Melbourne :-
R. L. Nevlle-The Industrial Australian and Mining Standard 
A. R. Glendlnning-Mining Standard Publication. · 

MEOHANIOS' INSTITUTE (KALGooRLIE) FREE MEMBERSHIP PRIZES. 
The following have been recommended:-

Crocos, A. J.; Pinkns, C. A.; Stubbs, F. H.; and Taggart, J. H. 

INSTITUTE OF MINE SURVEYORS oF W.A. I:sc. PRIZES. (Books). 
For these the following have been recommended :-

Metallurgical side, T. Lynch; Mining side, H. Jensen · En-
gineering side, A. J. Crocos. ' 

YEAR'S 
Subject. 

FEE SCHOLARSHIPS. 

Preparatory Mechanical Drawing 
Theoretical Mechaillcs .. . .. . 
Assaying I. 
Mine Sampling 
Surveying I. .. . 
Surveying n. .. . 
Mechanical Drawing I. .. . 
Mechanical Drawing n ... . 
Applled Mechanics .. . 
Mechanical Engineering I. 
Mechanical Engineering n. 
Machine Design ... 
Gas Engine ... 
Engineering I. .. . .. . 
Fitting and Turning II. 
Practical Mathematics ... 

Holder. 
Stevens, D. A. 
W arman, C. H. 
lllldge, E. E. 
Flnueane, K. J. 
Arnatt, R F. 
Flnueane, K. J. 
MeNelll, J. B. 
Parker, P. J. 
Manners,_J. E. 
Parker, ¥. J. 
Baker, S. 
Glendenning, E. R. 
Taggart, J. H. C, 
Warman, C. H. 
Warman, C. H. 
Warman, C. H. 

LIST OF TEXT BOOE:S FOB. 11128. 

ELBMliiNTARY Alm l'RBPAJU.!rOBY lUTJDDU.TJOB. 
Arithmetic .. • .. • .. • Pendlebury 
Algebra.t Part I. ... ... ... Bater & Boume 
School ueometry, Parts 1 to 6... ... Hall & Stevene 
Elementary Mensuration ... ... F. H. Stevene 

l'B.EPAJ!.ATOJI.Y PIIY8JCS. 
Manual of Mechanics and Heat ... Gregory & Ha.dley 
Class Book of Physics, Parts 6, 7, 8 .. . Gregory & Had!~~¥ 

PREPARATORY CBlmDsTRY. 
Elementary Study of Chemistry ... MoPhlli:IIOil & Hmuleraon 
Chemical Calculations .. • .. • .. • Whitely 

PREPARATORY GBOLOGY. 
OutUnes of Physiography ... Herberteon 
Geology for beginners .. . Watts 

PREP Al!.ATORY MBOIIAIIlO.U. Dli.A WDIG. 
Machine Drawing, Book I. ... .Tonee 
Practical Plane and Solid Geometry ... Morris & Husband 

M.i.TIDIJIATIOB-FDIS!f Co'IIIISB. 
Elementary Algebra ... ... Baker & Boume 
New Trigonometry for Schools ••• Borehardt & ~ 
School Geometry, Parts 1 to 6 ... Hall & Stevene 
Chambers' Mathematical Tables 

THBOUTIOAL MIIOH.ullOB. 
The Elements of Statics .. • •• • LoBey 
The Elements of DynamiC$ ... ... Loney 
The Elements of Hydrostatics • • • Loney 

PRAOTIOAL MATIDIIIATIOL 
No prescribed Text Book. 

CHEMISTRY-FDIST CoURSB. 
Elementary Study of Chemistry .. • MoPherson & Head81'801l 
Chemical Calculations... ... ... Whitely 

ENGINEERING CHEMISTRY-FDIST CoURSB. 
No prescribed Text Book. 

ENGINEERING CHIIli!IS'fRY-SEOOND COURSE. 
No prescribed Text Book. 

ABSAYING-F!RS:r CoURSE. 
Manual of Fine Assaying ... Fulton, C. H. 

AssAYING-SEOOliD CoURSII. 
Teelmieal Methods of Ore Analysis ... Low, A. H. 

METALLURGY-FDIST CoURSE. 
Stamp Milling and Cyanidlng ... Tbompson 
Text Book of Ore Dressing .. . .. . Riehards 

MBTALLURGY-SEOOND COURSE. 
No prescribed Text Book. 

GEoLOGY. 
An Introduction to Geology • .. ••• Scott 

l!INIIBALOGY • 
Elements .. of Mineralogy, Cryatallo- MOSilll & ParsOl)B 

grapby 
Blow-Pipe Analysis 

PETROLOGY. 
Minerals In Rock Sections ... Laquer 
Petrology for Students ••• Harker 

l\IINING AND EOONOIDO GBOLOGY. 
A Text Book of Mining Geology ••• Park 

SCHOOL OF MINES OF WESTERN AUSTRALIA. 

PREPARATORY CHEMI'lTRY. 
Pass-

Terrell, Waiter 
Pinkus, Clifford A. 
MeGowan, Frederick J 
MoNell, James B. 
Taggart, Joseph H. c. 
Seott, John s. 
Stubbs, Frank H. R. 
Smith, John W. 

PREPARATORY MECHANICAL 
DRAWING. 

OrediJ;-
Stevens, Davld A. 
Plnkus, Cllfford A. 
Mc:M:ahon, Edward J. (T.) 
Terrell, Waiter 

PasB-
Graham, Kennet.h J. 
Rlnaldl, Gerard J. 
Btubbs, Frank H. 
Crisp, Charles J. 
Reynolds, Willlam C. 
Main, Erie W. 
Marshall, Melville (T) 
Ditchburn, Raymond (T) 
Grafton, Arthur L. 
Blackmore, Stanley J. 
Black, Charles H. } 
Wllson, Thomas H. 
Leahy, John Equal. 
Green, Daniel J. 
Oldfield, Robert H. 

KALGOORLIII. 

ANNUAL EXAMINATIONS, 1927. 

(T) Denotes Terminal Paas only. 

PREPARATORY PHYSICS. ELEMENTARY MATHE-
Pass- MA TICS. 

Terrell, Waiter Pass-
Pinkus, Clifford A. Taggart, Joseph H. C. 
Stubbs, Frank H. R. Grafton, Arthur A. L. 
Graham, Kenneth J. Marshall, Melvllle (T) 
Wllson, Thomas H. Reynolds, Wllllam C. (T) 

PREPARATORY GEOLOGY. Wllson, Thomas H. 
Pass-

Stubbs, Frank H. R. THEORETICAL MECHANICS. 
PREPARATORY MATHE- Oredit-

MA TICS. Warman, Charles H. 
(All Sections). 

Pass- Pass-
McMahon, Bdward J. (T) Crocos, August J. 

PREPARATORY MATHE· Newman, Henry B. 
MA TICS. 

Arithmetic Section. PHYSICS. 
OrsdiJ;- FIRST CoURSE. 

Browne, George T. PaBB-
Pa•s- Bhaw, Edward R. 

Riualdi, Gerard J. IJl Gardner Denis 
MeMa.hon, Edward . (T) Oakley, Phlllp R. } 
Evans, Basil P. Colgan, Richard lt. Equal 
Horton, Charles W. 
Graham, Kenneth J. CHEMISTRY. 

Algebra Section. FIRST COURSE. 
Pus- Pass-

McMahon, Edward J. Butler, James W. 
Lehman, Kenneth (T) 
Browne, George T. 

ENGINEERING CHEMISTRY. Geometry Section. SEcoND couRsE. Pa&s- PaBB-
McMaho~dward J. (T) Lynch, Thomas 
Horton, rlee W. 

ASSAYING. 
FIRST COURSE. 

OredU-
Illldge, Ernest H. 

PaBII-
Arnatt, Robert F, 

GEOLOGY. 
FIRST COURSE. 

PaBB-
J ens en, Harold 
Arnatt, Robert F. 
Bell, Wllllam R. 

MINERALOGY. 
PaBB-

Goldlng, Hollls D. 

PETROLOGY. 
PaBB-

Goldlng, Hollls D. 
Lynch, Thomas 

MINING AND ECONOM:IO 
GEOLOGY. 

Pus-
Weatherall, Martin V. 
Jensen, Harold 

MINING GEOLOGY. 
SURVEYOR'S CoURSJI, 

Pa.B-
Goldlng, Hollls D. 



MINING, 
FffiST COURSE. 

Pass-
Arnatt, Robert F. 
Bell, William It. 

MINING. 
SECOND COURSE. 

Cl'edit-- (Mine Sampling.) 

Finucane,_ Kevin J. 
J ens en, J:l arold 

Pass-
Golding, Hollls D. 
Jensen, Harold 

MINE ACCOUNTS AND ADMINIS-
TRATIO~. 

Pass---
J ensen, Harold 
Golding, Hollis D. 

Credit-

SURVEYING. 
FIRST COURSE. 

Arnatt, Robert F. 
Warman, Charles H. }Equal. 
Weatherall, Martin V. 

Pass-
Glendennlng, Angus It. }'Equal. 
Bell, Wllllam R. 

SURVEYING. 
SECOND COURSE. 

(Provisional pending plan.) 
Cl'edit- . 

Finucane, Kevin J. 
Pass-· 

Nevile, Jtoy L. 

Pass-

SURVEYING. 
SECOND COURSE. 

J ensen, Harold 
(Written examination 1926, Plan 

now accepted). 

llS9 

ANNUAL EXAMINATIONs-continl.lld. 

(T) Denotes T~al Pass only. 

MECHANICAL DRAWING. 
FIRST CoURSE. 

Credit-
McNeiii, James B. 
Allan, Archlbald T. 
Browne, George T. 
Schellenberger, Otto 
Horton, Charles W. 
Smith, John W. 

Pass-
Bingley, Horace F. 
Jullan, Jack H. 
Koetsveld, Willlam A. 
Hudson, James R. 
B!ngley, Wllliam L, 
Mathews. Frank R. 
Barber, Harry M. 

MECHANICAL DRAWING. 
SECOND CoRUSE. 

Credit-
Parker, Peter J. 
Wynne, Waiter E. 
Sbaw, Edward R. 
Oakley, Philip R. 
Warman, Charles H. 

Pass-
Mcf'rawan, Frederick J. 
Crocos, August J, 
Manners, Joseph E. 

APPLIED MECHANICS. 
Credit-

Manners, Joseph E. 
N evUe, Roy L. 

Pass-
Sargent, Rlchd. A. S. 
Parke-, Pete J. 

MECHANICAL ENGINEERING. 
Fmsr COURSE. 

Oredit-
Pa..ker, Peter J. 
Warman, Charles H. 

Pass-
Newman, Henry B. 
BeameR, Hurtle M. 
McGowan, Frederlck J, 
Crocos, August J. 
.Matthews, Clifford W. 
Manners, Joseph E. 
Lebman, Kenneth 
Nicholson, Arthur W. 

MECHANICAL ENGINEERING. 
SECOND COURSE. 

Credit-
Baker, Stanley 
Nevllle, Roy L. 

MECHANICAL ENGINEERING. 

Oredit-

FffiST CoURSE. 
(Gas Engine.) 

Taggart, Joseph H. 
Nevlle, Roy L. 
Glendenn!ng, Angus R. 

PIJIIB--
IIlig, Herbert M. 
Nlcholson, Arthur W. 

INDICATOR. 
PIUIB--

Glendenning, Angus } 
R. Equal 

Nevile, Roy L. 
Taggart, Joseph H.J 
Nicholson, ArthurW. Equal 
Illig, Herbert M. 

MACHINE DESIGN. 
Credit-

Glendennlng, Angus R. 
Nevile, Roy L. 

BUILDING CONSTRUCTION. 
Pass-

Nevile, Roy L. 

ELECTRICAL fiJNGINEERIN'G. 
FffiST COURSE. 

Credit-
Warman, Charles H. 
Manners, J oseph E. 

PfJ/18-
Crocos, August J. 
Sargent, Richard A. S. 

ELECTRICAL ENGINEERING. 
SEOOND COURSE. 

(Provisional pending thesis.) 
Ptu!B-

Glendenning, Angus R. 
Nevlle, Roy L. 

ELECTRICAL ENGINEERING. 
SECOND COURSE. 

Cl'edit-
Johns, Edward N. 

Paas-
IJoyd, Robert F. 
Ehlers, Charles R. 

(Written examinations completed. 
Theses now accepted.) 

FITTING AND TURNING. 
FmST CoURSE, 

PasB--
Richard, Gilbert 
Main, Edward W. 
Graham, Kenneth J. 
Pinkus, Clifford A. 
stubbs, Frank H. R. 
Browne, George T. (T) 
Jullan, Jack H. 
Crisp, Charles J, 
Groves, Albert 
Hogan, George S. (T) 

FITTING AND TURNING, 
SECOND COURSE. 

Credit-
Warman, Charles H. 
McGowan, Frederick J. 
Crocos, August J. 

Pus-
Barber, Harry M. 
Irviug, George F. 
Horton, Charles W . 

MACHINE DESIGN. 
Oredit-

Newman, :(!:enry B. 
.Meredyth, Cyrll C. 

(Written examination completed . 
Theses now accepted .) 

PRACTICAL MATHEMATICS. 
Credit-

Warman, Charles H. 

SUPPLEMENTARY EXAMIN­
AT IONS. 

(Held In February,1927 ,) 

ELEMENTARY MATHEMATICS • 
PasB--

Biack, Charles H. 

MATHEMATICS. 
FmST CoURSE. 

(Algebra Section.) 
Pass-

Goldlng, Hollis D. 

PIJ/IIl-

PHYSICS. 
FmsT CoURSE, 

Crooos, August J. 

THEORETICAL MECHANICS • 
Ptulll--

Johns, Edward N. 
Manners, Joseph E. 
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REPORT on Investigation into the Beneficiation of Ferruginous 
Sands from the Great Victoria Gold Mine. 

The material submitted by Hon. H. . Seddon, 
M.L.C., for investigation consisted of cyanided 
ferruginous sand residues from the treatment of the 
ore from the Great Victoria Gold Mine, Burbidge. 

The purpose of this investigation was to determine 
whether by any method of concentration this material 
could be made to possess a marketable value on 
account of its iron and gold content, or could be 
converted into a product of sufficiently high grade 
in iron to be suitable for blast furnace smelting. In 
the investigation three main determinations have 
been considered advisable, viz.-

1. The possibility of concentrating the iron value 
in a rich concentrate of smaller weight. 

2. A determination of the course followed by the 
gold, i.e., whether it tended to concentrate 
in one or other of the products of the 
concentration, or distribute itself uni­
formly between the products. 

3. The possibility of concentrating the alumina 
in one or other of the products so as to 
produce a suitably high-grade bauxite for 
aluminium production purposes. 

The following analysis shows the composition of 
the sands as received:-

H 10, 001, etc. (loss on ig­
nition 

Per 
cent. 
2·8 

Fe ... 

Si09 
Al10 8 
CaO 
MgO 
t\u 

46·0 (equivalent to 65·7 
per cent. Fe20 3• 

24·5 
4·2 

... trace 
1·4 
0·4 dwt. per ton 

(2,240 lbs.) 

As the material is already comparatively high 
grade so far as concerns the iron content, and i~ 
very low in both gold and alumina, it was decided 
that the best method of attacking the problem con­
sisted in investigating methods whereby a definite 
system of concentration of the iron could be adopted, 
and the procedure to be adopted to give the best 
-results in this direction, and then determining the 
course followed by the gold and the alumina during 
this process of concentration. 

Preliminary experiments, both on the sands a>~ 
received and after regrinding, carried out at the end 
of 1926, showed conclusively that neither gravity nor 
magnetic concentration could be depended on to 
bring- about any marked improvement in the g-rade 
of the ore. Since magnetic concentration appeared 
to be out of the question because of the very low 
difference in the magnetic properties of the iron 
minerals and the other constituents in the raw sands 
as received, it was decided to convert the ferric oxide 
to magnetic oxide, Fe .. O,. by reduction with charcoal. 
This reduction was ea.sily c·arried out by heating the 
sands, without or with further grinding, with a slight 
excess (3 per cent.) of powdered ch:p·coal to a tem­
perature between 500° and 600° C. 

3Fe20, + C = 2Fe,O, +CO. 

The product was found to be strongly magnetic and 
readily amenable to magnetic concentration. The 
result of a preliminary test on reduced material is 
shown in the preliminary report of 3rd Deeember, 
1926, by Mr. Winter and myself, and shows that 
there is a possibility of producing a high-grade con­
centrate in this way. 

In furtherance of this investigation more detailed 
experimental testing has now been carried out on 
this material, converted as above described, both in 
its original comparatively ,coarse state, and after 
much finer grinding. As a result of these tests, it 
has become possible to formulate definite conditions 
of operation of the magnetic concentrator, which will 
enable a high recovery of iron to be made in the 
form of a high-grade concentrate from the sands 
without secondary crushing. A summary of these 
results will be found on pages 6, 7, 8. 

In carrying out the tests to determine the most 
suitable operating conditions, variations have been 
made in the principal factors affecting the magnetic 
concentration, viz., fineness of grinding of ore, rate 
of feed, current used to produce the magnetic field 
height of magnets from itravelling belt, and re~ 
treatment of the products, with combinations of 
variations of the above conditions. 

It has been found that satisfactory concentration 
of the iron content could be obtained under several 
different sets of conditions, but that the best results, 
both as regards the percentage recovery and the grade 
of the concentrate, were obtained from the treatment 
of the product obtained by the reduction of the coarse 
sands as received, and that uniform and consistently 
high recoveries and high-grade concentrates could be 
ob.tained u:r~~er a comparatively simple set of oper­
atmg cond1hons, details of which are set out on 
page 6. 

In carrying out each test made to determine the 
effect of variation of conditions; the appearance of 
the products was used as a guide in deciding whether 
re-treatment of any or all of the products under the 
same or slightly altered conditions was necessary to 
produce clean concentrates and tails. Therefore, in 
some cases several re-treatments of all the products 
were necessary. 

In the most suitable conditions for concentration 
as finally determined, two methods of treatment pre­
sent themselves as being capable of yielding similar 
results, although in practice the simpler method 
would receive the preference. These methods are as 
follows:-

1. Production of a high-grade concentrate with­
out paying special attention to the produc­
tion of low-g-J·ai!e tails and either a high or 
low-grade middle product, followed by a re­
treatment of the combined tails and mid­
i!lin\ls from the first concentration under 
slightly different conditions as regards the 
Retting of the magnets. This method pro­
duces a low-grade tail and a high-grade first 
and second concentrate together with a 
middling of only slightly lower grade than 
the first and second concentrates, which is 
therefore included in the final concentrate~. 
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2. Production of high-grade concentrate and 
middle product together with low-grade tails 
by a single treatment with the first magnet 
set as far as possible from the feed belt and 
the second magnet set very close to the belt. 
This is the simpler procedure, and as the 
results are similar to those obtained by the 
first method, this mode of treatment is to be 
preferred. 

The results of comparative tests under similar 
conditions on reduced sands after re-grinding show 
that no advantage is gained by further comminution 
of the material, and therefore no expense need be 
incurred for fine grinding. In faet, it appears 
possible to obtain better results on the coarse material 
than on the re-ground sands. 

The results of Tests 17 to 23 show that it is ap­
parently possible, by the· method above described, to 
produce a concentrate of very high grade, up to 
nearly 67 per cent. iron, and at the same time to 
obtain a recovery in these concentrates of over 90 
per cent. of the total iron, the weight of concentrate 
varying up to 84 per cent. of the original sands 
This result must be considered highly satisfactory as 
the material is originally of comparatively high 
grade in iron, and a concentration of this metal into 
a high-grade product without serious loss of iron in 
the tails becomes increasingly difficult as the per-

centage of iron in the original ore increases. .A 
total loss of 10 per cent., or less, of the iron content 
cannot be considered excessive, although by further 
treatment this loss might be appreciably reduced, but 
at the same time the cost of such treatment would 
probably exceed the value of the iron recovered. 

Until the method of procedure adopted in Tests 19 
to 23 was arrived at, the different conditions of 
operation were varied by setting the magnets at 
different distances from the travelling belt and by 
varying the current used for producing the magnetic 
field. 

The procedure finally adopted as being the most 
simple and as giving the best results is as follows: 
In the first treatment No. 1 magnet is set as far as 
possible from the belt, while No. 2 is set slightly 
lower. The concentrate from this treatment is set 
aside as a finished product, while the rniddlings and 
tails are re-treated together after lowering both 
magnets an equal amount. The concentrate anf! 
middle product from this second treatment are very 
high grade and constitute, with the first concentrate, 
the final concentrate of high grade, while the residue 
from the re-treatment is of sufficiently low grade to 
be discarded. In both the first treatment and the re­
treatment the current used to produce the magnetic 
field is 1 ampere at 220 volts, so that the power for 
this purpose is comparatively small. 

GRADING ANALYSIS OF ORIGINAL SANDS, ASSAY VALUE--46·0 per cent., Fe. 

Weight, Fe Distribution, 
I.M.M. Screen. per cent. per cent. per cent. 

+ 40 17·5 37·0 14·5 
t" 60 30·9 44·8 31·0 

+ 80 25·6 47·0 26·9 
+100 4·1 47·2 4·3 
+ 150 .14·6 47·6 15·6 
- 150 7·2 47·0 7·6 

MAGNETIC CONCENTRATION TESTS. 

Tails. Middlings. Concentrate. 

Test No. 
Weight i Iron, i Per cent. of 

per cent. I per cent. l total iron. 
-;:~ght,~-~ ~ron~ -·~· Per cent. of 
per cent. per cent. total iron. 

Weight, ·I Iron, 1 Per cent. of 
per cent. per cent. total iron. 

---------~-·~·----'"~~-----------------'-----------"-----

Reduced Sands--Assay Value, 53·76 per cent. Fe. 
25·0 I 1388 I ""l 56·8 28·90 46·09 

8·4 0·83 25·19 56·8 26·85 69·55 
---------

28·13 I ... ... I 
2-.-.. -- -~--5-·-26-

-------------
Reduced Bands Re-ground--Assay Value, 53· 76 per cent. Fe. 

27·6 

I 
9·10 

21·41 ·l 57·8 23·25 67·64 

28·1 10·11 16·99 59·6 18·77 63·59 

3 ... 117·56 

~----"-' __ 1_9_·4_1--i------

Reduced Re-ground Sands--Assay Value, 53· 3 per cent. Fe. 

f) ••• ... 37·56 

6 ... 000 41·09 

7 ... ... I 8·33 

40·6 

41·6 

15·2 

I.M.M. 
S<'reen. 

+ 40 
+ 60 
+ 80 
+ 100 
+ 150 
- 150 

28·76 

31·99 

2·37 
~ 

GRADING ANALYSIS. 

Weight, per Fe, per 
cent. cent. 
0·9 54·94 
2·4 52·52 

15·3 50·70 
7·2 55·76 

31·3 55·96 
42·9 53·54 

2·34 55·0 

5·48 58·8 
~ 

42·91 50·8 

Distribution, 
per cent. 

0·91 
2·33 

14·36 
7·43 

32·43 
42·52 

2·43 60·09 

6·03 53·42 

40·83 48·75 

!3 
57·22 

55·4 72·31 

j~5~0-l 61·03 

60·3 71·10 

60·7 68·80 

62·0 61·98 
-~ -
6~ 56·73 



Test 
No. 

8 

9 

10 

11 

12 

13 

14 

--
15 

16 

17 

18 

19 

20 

RE-GROUND SAN"DS REDUCED-ASSAY VALUE, 53·3 PER CENT. FE. 

First Treatment. Re-treatment of Middlings. 

Weight, I Total 
Iron, 

Product. 
per cent. 

I 
Weight, 

pe~ cent., 
Wt., per Fe, per Per cent. Fe, Per cent. per cent. 

Avera.ge 
cent. cent. of total 

Of I Of Orig. I 
percent. of total Fe. Value. 

Fe. 
Middlings. Ore. I 

Tails ... 12·1 28·2 6·35 40·5 

I 
16·5 46·0 7·6 28·6 38·46· 

Middlings ... 40·7 52·2 39·47 ... ... ... .. . ... .. . 
Concentrate ... 47·2 61·8 54·18 59·5 

! 
24·2 57·2 13·8 71·4 60·24 

I Tails ... ... 5·7 14·2 1·5 21·1 
I 

10·4 30·2 10·5 16·1 7·44 
Middlings ... 49·2 50·6 47·2 51·3 

I 
25·2 53·4 25·5 25·2 45·40 

Concentrate ... 44·4 61·6 51·3 27·6 13·6 59·8 12·7 58·0 61·23 

Tails ... ... 7·3 15·8 2·2 6·6 I 3·9 20·0 1·5 11·2 17·20 
Middlings ... 59·7 54·7 61·9 21·0 I 12·6 47·8 11·4 12·6 47·80 
Concentra.te ... 33·0 57·4 35·9 72·4 I 43·2 59·8 49·0 76·2 58·70 -- I 

Tails ... ... 4·5 14·4 1·2 18·28 I 7·6 23·6 3·4 12·1 20·2 
Middlings ... 41·7 42·6 36·9 51·6 21·5 50·6 20·5 21·5 50·6 
Concentrate ... 53·8 61·0 61·9 30·1 I 12·6 54·6 12·9 66·4 59·8 

I Tails ... ... 9·6 15·6 2·9 8·5 I 3·5 32·6 2·2 13·1 20·1 
Middlings ... 39·2 50·9 38·1 51·0 

I 
21·1 50·6 20·2 21·1 50·6 

, Concentrate ... 51·0 60·6 59·0 40·5 14·6 56·4 15·7 65·6 59·7 
~ 

Tails ... 6·8 13·1 1·7 10·2 I 4·1 23·0 1·7 10·9 16·2 ... 
Middlings ... 40·2 48·9 37·1 60·1 I 24·2 50·5 22·6 24·2 50·5 
Concentrate ... 53·0 62·4 61·2 29·7 i 11·9 57·8 12·7 64·9 61·6 

' I 
Tails ... ... 8·5 18·4 2·9 

I 

11·3 I 5·8 27·1 2·9 14·3 21·9 
Middlings 51·2 52·4 49·8 46·1 I 23·6 53·1 23·3 23·6 

I 
53·1 

Concentrate ... 40·3 63·2 47·3 42·6 I 21·8 58·4 23·6 62·2 61·4 I 
' I 

REDUCED SANDS RE-GROUND T0-100 MESH I.M.M.-ASSAY VALUE, 58•73 PER CENT. Fe. 

Tails ... "'I Middlings ... 
Concentra.te ... 

... I Tails ... 
Middlings ... 
Concentrate .. . I 

I 

Tails ... ... 
Middlings ... 
Concentrate ... 

Tails ... ... 
Middlings ... 
Concentrate ... 

Tails ... } 
Middlings 
Concentrate ... 

Tails ... ... 
Middlings ... 
Concentrate ... 

Tails ... ... 
Middlings ... 
Concentrate ... 

5·2 

I 

26·7 2·6 23·2 11·2 33·3 

I 
6·8 16·4 

48·3 49·3 43·7 38·0 18·4 49·3 16·7 18·4 
46·5 62·6 53·4 38·7 1&-7 59·6 20·5 65·2 

I 

29·5 I 36·9 18·4 11·4 2·9 43·8 
I 

2·2 32·4 
25·9 

I 
58·3 34·1 38·2 9·9 57·0 18·2 9·9 

44·6 62·8 47·4 50·4 13·0 I 62·6 
I 

13·7 57·6 
I 

RE-GROUND SANDS REDUCED-ASSAY VALUE, 54·34 PER CENT, FE. 

6·9 
41·5 
51·5 

0·8 
56·6 
42·5 

... 
56·5 
43·5 

... ... 

... 

... 
86·9 
13·1 

l.M.M. 
Screen. 
+ 40 
+ 60 
+ 80 
+ 100 
+ 150 
-150 

21·8 
1 

2·8 
49·8 38·4 
61·4 58·8 

12·9 0·2 
49·2 51·4 
61·6 48·3 

... ... 
48·6 50·7 
61·4 49·3 

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

... ... 

.. . ... 
50·7 51·6 
66·9 16·6 

I 
I 
I 

Grading .A 'lllllysis. 
Weight, Iron, 

per cent. per cent. 
0·75 58·17 
2·70 54·13 

12·60 52·92 
4·90 54·13 

26·05 54·94 
53·10 54·33 

16·1 6·7 
16·1 6·7 
67·7 28·1 

10·8 6·2 
19·0 10·7 
70·1 39·7 

8·6 4·5 
29·9 20·3 
61·0 31·7 

10·2 2·1 
41·9 8·5 
47·9 9·7 ..___ 
32·0 27·8 
32·2 28·0 
35·8 31·1 

29·1 
34·3 

Distribution, 
per cent. 

0·81 
2·69 

12·29 
4·69 

26·40 
53·10 

3·6 
4·3 

58·4 I 30·5 
I 

25·4 

I 
2·9 

29·9 5·9 
58·2 42·6 

23·2 
I 

1·9 
40·7 15·2 
57·2 33·4 

19·4 0·7 
31·3 4·9 
53·7 9·6 

18·8 9·9 
63·2 3·2 
66·7 39·5 

13·6 
6·7 

79·6 

7·0 
10·7 
82·2 

4·5 
20·3 
75·2 

6·6 
8·5 

84·9 

27·8 
28·0 
48·2 

31·2 
49·3 
61·7 

37·5 
57·0 
62·7 

25·2 
34·3 
60·3 

24·0 
29·9 
59·9 

23·2 
40·7 
59·6 

21·9 
31·3 
58·9 

18·8 

I 
63·2 
66·7 

l 

Recovery, 
per cent. 
of total 

Fe. 

20·4 .. . 
79·6 

7·0 
23·1 
69·9 

3·7 
11·4 
84·9 

4·6 
20·5 
74·9 

5·0 
20·2 
74·8 

3·3 
22·6 
74·1 

5·8 
23·2 
70·9 

9·4 
16·7 
73·9 

20·6 
18·2 
61·1 

I 

6·4 
4·3 

89·3 

I 

3·1 
5·9 

90·9 

I 

1·9• 
15·ll* 
82·7* 

I 2·6 
I 4·9 
I 92·3 

I 9·9 

I 
33·7 
56·2 
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REDUCED SANDS-ASSAY VALUE, 54·74 PER CENT. FE. 

I.M.M. 
Screen. 
+ 40 
+ 60 + 80 
+lOO 
+ 150 
- 150 

First Treatment. 

Grading Analysis. 
Weight, Iron, 
per cent. per cent. 

16·4 43·4 
28·3 52·7 
25·6 58·2 
5·5 60·2 

15·7 60·0 
8·5 63·4 

Distribution, 
per cent. 

12·9 
27·1 
27·1 
6·0 

17·1 
9·8 

Retreatment of Middlings. 

Test 
No. Product. 

Wt., per 
cent. I 

Weight, per cent. 
Per cent. 

Fe., per of total. -------:----I Fe, Per cent. 

Total 
Weight, 

per cent. 

Iron, 
per cent., 
Average 
Value. 

Recovery, 
per cent. 
of total Fe. 

cent. I Fe. Of I Of per cent. of total Fe. 
Middlings. Orig. Ore. 

Middlings .. , 1 

Concentrate .. . 1 

39·3 
45·3 
15·4 I I 

I 
37 ·6 27 ·6 5·9 2·7 
63·3 53·6 28·9 13·1 
65·4 18·8 65·2 29·5 

21·0 1·1 
64·8 15·9 
66·5 36·6 

42·0 
13·1 
44·9 

36·5 
64·8 
66·1 

28·7 
15·9 
55·4 

21 I Tails ... ... I 

----~·~------------·:1------1------·i'·------l------------------l--------l--------l--------l·------·-~--~--
Tails... } ... ... ... 27·4 22·6 16·3 6·8 22·6 16·3 6·8 
Middlings 82·5 51·0 78·5 40·1 33·1 62·2 38·4 33·1 62·2 38·4 
Concentrate... 17·5 66·0 21·5 32·5 26·8 [ 66·_5_

1 
___ 3_3_·2--1--44-·3--1--6-6-·3-+-54-·_7_ 

Tails ... } I ... ... ... 33·0 28·7 25·9 13·9 28·7 25·9 13·9 

1 
Middlings !I 87·2 51·6 84·2 45·8 33·9 62·6 39·6 33·9 62·6 39·6 
Concentrate... 12·8 66·3 15·8 28·1 24·5 66·9 30·6 37·3 66·7 46·4 

:------:------1·-----~·-------r-------: 

22 

23 

24 Tails ... ... 25·9 19·4 9·6 ... ... ... ... 25·9 19·4 9·6 
Middlings ... 62·5 64·0 

1 
76·0 ... ... ... ... 62·5 64·0 76·0 

Concentrate... 11·6 65·4 

1

. 14·4 ... ... ... ... 11·6 65·4 14·4 

Tails... ...I 26·4 23·2 11·4 ... ... ... ... 26·4 23·2 11·4 
Middlings ... 62·0 64·4 74·3 ... ... ... ... 62·0 64·4 74·3 
Concentrate ... I 11·6 66·4 1 14·3 ... ... j ... ... 11·6 66·4 14·3 

25 

26 Tails... ... 25·8 26·5 12·6 ... ... ... ... 25·8 26·5 12·6 
Middlings ... 22·9 60·6 25·6 ... ... ... ... 22·9 60·6 25·6 
Concentrate... 51·3 65·4 61·8 ... ... ... ... 51·3 65·4 61·8 

I 

27 Tails ... ... 'I 26·6 25·2 12·5 ... ... ... ... 26·6 25·2 12·5 
Middlings ... 22·0 60·6 24·9 ... ... ... ... 22·0 60·6 24·9 

! Concentrate... 51·4 65·2 62·6 ... ... ... ... 51·4 65·2 62·6 
----·:----------------l------r------r-------l·-------:·-----l-----~·-------+-----l·------

28 Tails ... ...I 28·5 23·4 

1 

12·8 ... ... 

1

! ... ... 28·5 23·4 1,12·8 
Middlings ... 60·5 63·0 73·4 ... ... ... ... 60·5 63·0 1;. 73·4 

__ 2_9_ .. ,

1 

~::e~~rate ::: ~--~-:-:~-~--:-:-:-:-l·-13_1 :-:-~l---::-: --I---::-:-~--:-::-- ::: 1::~ I :::: ; 1::: 

Middlings ... 68·2 54·6 68·1 ... ... ... ... 68·2 54·6 68·1 
Concentrate... 27·1 60·8 30·2 ... ... ... ... 27·1 60·8 30·2 

Remarks on Tests. 
Tests 1, 2.-The first concentrate and middlings 

were re-concentrated. The final middlings were not 
of sufficiently high grade .to be included in the con­
centrate, and therefore the recovery of iron was low. 

Tests 3, 4, 5, 6, 7.-These tests were carried out 
on re-ground reduced sands, and the recovery was 
low for the same reasons as in Tests 1 and 2. 

Tests R-14.-These tests involved re-treatment of 
middlings from the first concentration for the pur­
pose of producing low-grade tails and final middlings, 
and final high-grade concentrate. The recovery in 
the concentrates was satisfactory but the loss in the 
midJ!ings was too high, and the grade of the same 
not Pufficiently low to warrant them being discarded. 

Te£ts 15, 16.-Similar tests on reduced re-ground 
sanrls passing lOO-mesh I.M.M. screen to ascertain if 
fine grinding improved the recovery. 

T<.~sts 17-19.-The grade of the middlings and tails 
was very much reduced and the recovery in the con­
centrate increased, but the continued re-treatment of 
the products necessary to obtain this result involved 
too many operations for this method to be practicable. 

Test 20.-This involves one re-treatment of com­
bined tails and middlings. The concentrates and 
final middlings are of sufficiently high grade to con­
stitute a finished product and the total recovery is 
high. 

Test 21.-This test was carried out to show the 
necessity of re-treating the tails as well as the 
middlings from the first concentration, as the total 
recovery fell off, although the grade of the final con­
centrates and middlings was very high. 

Test 22.-This is a duplicate of Test 20, which 
gave similar results. 

Test 23.-This is a duplicate of Tests 20 and 21, 
except that the current used for production of the 
magnetic field was 0.9 ampere instead of 1 ampere. 
The grade of the concentrate was satisfactory, but 
the recovery was lower than in Tests 21 and 22. 

Tests 24, 25, 28.-These were carried out to ascer­
tain the possibility of securing similar results to those 
of Tests 20 and . 21 with one concentration only; in 
this case, No. 1 magnet was set as far from the 
travelling belt as possible, while No. 2 magnet was 
set at the same distance as in the re-treatment in 



Tests 20, 21. The results are practically equal to 
those in Tests 20 and 21; operating conditions are 
greatly simplified and less plant is necessary. 

Tests 26, 27.-These were carried out on the same 
lines as Tests 24, 25, 28, but with No. 1 magnet 
lowered to the same level as No. 2 magnet, both being 
at the same level as No. 2 magnet in Tests 24, 25, 28, 
The results show much the same total recovery, but 
the grade of the total concentrate is slightly less than 
in Tests 24, 25, 28. This is only a variation o:i' 
operating conditions and would not simplify the 
method of treatment as compared with that of Tests 
24, 25, 28. 

Test 29.-This was carried out on reduced re­
ground sands used in Tests 17-20 u?der the samr· 
conditions as in Tests 24, 25, 28. Th1s test confirms 
the cqnclusion previously arrived at that fine grindin~ 
is unhecessary and, in fact, leads to low recoverie!:' 
and low-grade concentrates. 

In view of the high recovery in the form of a high­
grade concentrate obtained in the tests in which the 
combined middlings and tails from the first concen­
tration were re-treated with the magnets lowered, it 

. was co]lsidered that the same result might be achieved 
in one operation by setting No. 1 magnet low, as in 
the re-treatment of the combined middlings and tails 
from the first treatment. If this could be done suc­
cessfully, the treatment would be simplified, since 
only one machine and one treatment would be neces-­
sary. A preliminary test, No. 24, on the reduced 
sands on these lines, gave a total recovery in the 
middlings and concentrate of 90.4 per cent., while 
the average value of this combined concentrate wa:;, 
64.2 per cent. Fe. This result was so encouraging 
that further tests were carried out to duplicate this 
result, if possible, and to ascertain whether variation 
in the position of the magnets would give improved 
results. Tests 25 and 28 confirmed the result of 
Test 24, but Tests 26 and 27, in which the first mag­
net was lowered, gave similar recoveries but lower 
grade concentrate. To determine whether this method 
of tr(latment would be suitable for finely ground 
material, Test 29 was carried out under similar con­
ditions to those of Tests 24, 25 and 28, but, as had 
been found previously, fine grinding tended to give 
unsatisfactory results. Hencee fine grinding of this 
material is a disadvantage. 

The results of this investigation into the magnetic 
concentration of the iron values in the sands have 
enabled the following conclusions to be arrived at, 
viz.:-

]. Magnetic or gravity concentration of the raw 
sands is impracticable. 

2. Magnetic concentration is simple after the 
Fe20, in the sands has been reduced t-J 
Fe,O, by heating in a non-oxidising atmo­
sphere to 500°-600° C. with 3 per cent. of 
powdered charcoal. 

3. Finer grinding of the sands is a decided dis­
advantage, as better results from every point 
of view can be obtained by treatment of th::: 
coarse sands. 

4. One treatment only is necessary to secure a 
recovery in the concentrate of 90 per cent. 
of the total iron in the ore in a high-grad·~ 
concentrate assaying 65 per cent., and over, 
of iron. 

5. For best results with single treatment th,~ 
first magnet must be set high and th~ 
second low so that the first magnet shall 
extract th: most magnetic portion, while 
the second magnet completes the concentra­
tion. 

6. Provided No. 2 magnet is kept low, the posi­
tion of No. 1 magnet may be varied withou~ 
seriously affecting the precentage recovery 
of iron, but the grade of the concentratt­
diminshes if No. 1 magnet is lowered. 

7. The current necessary to produce a magnetie 
field of sufficient intensity to bring about 
the desired separation is 1 ampere at 220 
volts. 

S. '!'he highest recovery of iron, together wit_h 
production of a high-grade concentrate, IS 

obtained by setting the machine so that the 
first concentrate ccntains the most magnetic 
material, followed by re-treatment of the 
combined middlings and tails with both 
magnets lowered so as to produce as clea11 
a tail as possible. These conditions neces­
sitate a duplication of plant, and it is 
doubtful whether the slightly increased re­
covery by this method over the single treat­
ment method would compensate for the in­
creased cost for provision and operation of 
the second concentrator. 

Gold Distribution. 
In order to determine the course followed by the 

gold during the magnetic concentration, two samples, 
of 500 grams each (Tests 30, 31) of reduced coarse 
sands, were concentrated on the magnetic concen­
trator under the conditions of single treatment foun<: 
suitable for concentration of the iron (Test 24). The 
results of these concentrations, so far as the iron 
content of the sands is concerned, were similar to 
those of the smaller tests and are shown along with 
the calculated distribution of the gold in the accom­
panying tabulation. This result shows that a certafu 
amount of concentration of the gold takes place in 
the magnetic concentrates, which contain 88.2 anr"l 
89.9 per cent. respectively, of the gold in the _original 
sands. The original sands are, however, of such lo-, 
grade that the grade of the concentrate is not much 
higher than that of the original sands. 

If some of the original ore, before treatment, 
could be obtained, it would be interesting to test it 
in the same way to ascertain whether a magnetic 
concentrate could be produced, of reasonably high 
grade. In the tests made on the sands, the gold 
contenlt of the magnetic concentrates is only 25 to 
50 per cent. greater than that of the original sands, 
and it is probable that a similar concentration would 
take place in the case o"1 the raw ore, so that the 
ratio of concentration would be very low. 

Alumina Distribution. 
In order to obtain some information as to th~l 

course followed during magnetic concentration by 
the alumina, the products of Test 24 were assayed 
for alumina, the results and the distribution of the 
alumina being shown in the accompanying tabula­
tion. Those results show that a certain amount of 
enrichment has taken place in the concentrate and 
middlings which contain 80 per cent. of the tota1 
aluminjl. but the origW.&l sands are so low in alumina 



tha: jJr:JLL~tio:J of u ll!g:.J-grade alumina concentratE 
is not possible, although the test shows that in this 
particular ore the alumina, for the most part, follow•, 
the iron during the concentration. Whether this would 

be so in the L4<>" ul ferruginous bauxites require~ 
investigation in view of the possibility of utilisin!.: 
some of the Western Australian impure bauxite·.; 
for the production of aluminium. 

GOLD AND ALUMINA DISTRIBUTION. 

I 

Product. 

i i I Distribution, per cent. 
Iron, per I Gold, 1 Al•:mina, ~------------,-----
per cent. 1 dwt. per I per cent. I I' 

---_c__-------------'-'----~------7~--t_o_n_. _c,.l__ Iron. Gold. Alumina. 

! Wei:~ht, 
1 per c!mt. 
I 

Test No. 

···: Tails ... ... ... ... 25·0 23·8 I 0·2 ... ! 11·1 
Middlings . . . . . . .· .· ·. } ll 
Conce1trate ... ... 75·0 63·8 0·5 ... 88·9 1, 

... 

1

1-T_a_il_s --.. -. --.. -. --.. -. --... -~--25_·_2_, __ 27_·_2_1! o-2 ... ~--~2---9-,--~o---1--~ 

30 ll·S 

88·2 

31 
Middlings .. . .. . ·. ·. ·. } 1' 

Concentrate ... ... 74·8 61·6 0·6 ... 87·1 I 89·9 

... I Tails ... 
Middlings 
Concentrate 

I 

i:lohool of Mine.g, Kalgoorlie, 
18th i\l.~rch, 1927. 

25·9 
62·5 
11·6 

19·4 
64·0 
65·4 

' 4·7 
6·8 
5·5 

9·6 
76·0 
14·4 

B. H. MOORE, 
Lecturer in Metallurgy. 

19·9 
69·6 
10·4 

Flotation Tests on Golden Horseshoe Estates Ore. 

Four ~amples of dry-crushed, graded ore were 
supplied by 1\ir. J. \V. :::lutherland, General l\~ anager, 
Golden Hor:;eshoe Estates, with the request that ex­
periments be made to detennine whether a satisfac­
tory recoYery o£ the gold values could be obtaim·i 
from ore more eoar:;ely crushed than i:; usually con­
sidered advisable for liotation concentration. 

These sample.; had all been crushed and graded i11 
the dry state, which has commonly been found b 
render the liotation of the pyrite and its associated 
gold value~ mmh more dillirult and less complete 
than when wet grinding is practised. 

Therefore it was expected that high percentage 
recoveries of the gold would not be obtained b ,· 
flotation, and that dilliculty would Le experienced w 
secur:ng il1r necessary conditions for effective oiling 
of the pulp before flotation, particularly as Mr. 
Sutherland desired that no further crushing of th<J 
samples should be carried out. This expectation was 
realised during the flotation, although comparatively 
high recoveries were obtained in the concentrates, 
even under these most unfavourable conditions. The 
results of these tests point to the possibility that 
after comparatively coarse wet grinding in contact 
with the necessary flotation reagents a high per­
centage rec:overy of the gold may be obtained by 
flotation. The results also indicate the advisability 
of determining the limiting coarseness of crushin_2,· 
under correct conditions f01· flotation concentration, 
consistent with an economic recovery of the gold 
1 alnes, in order to ascertain the point at which the 
cost of the additional fine grinding will exceed th? 
value of the additional gold recovered by so doing. 

The samples received were marked as follows: 
No. 1,-20 mesh: ~~o. 2,-100 mesh; No. :1,-100 f--150 

mesh; No. 4, - 150 mesh. The quantity of No. ;; 
sm:~ple was too small for testing purposes, and there 
fore no work was done on this grade. 

'i-lw flotation conditions adopted were as follows:---

Ore 
Salt water (2% soln.) 
Potassium Xanthate ... 

Euco-tar (1 6) 

Kerosene 

600 gram. 
3,000 c.c. 
0·05 gram. = 0·187lb. per 

ton. 
0·24 gram = 0·9 11.>. per 

ton. 
0·3 gram = 1·05 11.>. per 

ton. 

The ore and reagents were agitated with a smali 
quantity of salt water in the pebble jars for H hour;; 
without grinding, and after addition of the further 
quantity of salt IHltcr, i:otabm \\'Uci tanied uut in tiJ-' 
Ruth machine. During the pro_.::ess of enth tioat i; 
was evident, from the escape in the froth of globule; 
of oil and tar, that oiling had been inefficient. In 
addition, the weight o£ the concentrates obtaine;l 
shows that the floats were contaminated with a largr~ 
proportion of gang-ue, a result always obtained unde•· 
these conditions. 

The following are the detailed results of the 
tests:--

TEST 1.-20-mesh sample. 

Feed 
Concentrate 
Residue ... 

Weight. 

100·0 
18·7 
81·3 

Au, dwt. 
per ton. 

Distribution 
of gold, per 

cent. 

28·4 100·0 
91·0 60·0 
13·7 39·2 
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TEST 2. -100-mesh sample. 

-- Weight. 

Feed ... . .. 100·0 
Concentrate ... 25·8 
Residue ... ... 74·2 

•rES'l' 3. -150-mesh sample. 

--

Feed ... 
oncentrate c 

R esidue ... 
.. 

Weight. 

. .. 100·0 ... 28·4 

. .. 71·6 

Au, dwt. 
per ton. 

33·6 
111·0 

5·4 

Au, dwt. 
per ton. 

31·8 
99·0 
4·8 

Distribution 
of gold, per 

cent. 

100·0 
85·3 
9·7 

Distribution 
of gold, per 

cent. 

100·0 
'88·4 
10·8 

The high percentage weight of float and the low 
grade of the concentrates, compared with the grade 
of the feed, are due to the conditions of crushing anu 
oiling. The low percentage weight float obtained in 
Test 1 is due to the impossibility of floating the 
coarser portion of the pyrite. 

It is advisable, if further testing in this direction 
is desired, that the different grades on which flota­
tion is to be carried out should be produced by wet 
grinding and that the necessary oiling should be per­
formed during the grinding operation. This can 
readily be done in the .Metallurgical Laboratory at 
the School of .Mines, and it is desirable that it shoula 
be so done in order that flotation of the different 
grades may be carried out as soon as possible after 
the grinding and oiling operations. 

B. H. MOORE, 
Lecturer in Metallurgy . 

.Metallurgical Laboratory, 
School of Mines, Kalgoorlie, 

8th April, 1927 . 

Concentration of Hematitic Ilmenite. 

During 1926 a sample of hematitic ilmenite from 
the Darling Ranges was submitted by the State 
.Mining Engineer for magnetic concentration. A 
brief report by Mr. Winter and myself, dated 13th 
May, 19Z·6, indicated that it was not possible to con­
centrate the titanic oxide either in the magnetics o1· 
the non-magnetics, by magnetic concentration, the 
grade of both products being practically the same 
as that of the feed. 

The possibility of concentrating the titanic oxide 
into a high-grade commercial product has again been 
under consideration, and an investigation has now 
been carried out with that object in view. 

The sample of ilmenite submitted showed on 
analysis-

Ohemical Analysis: 
Ti02 
Fe ..• 

Mineral Analysis: 
Ti02 
FeO 
Fe10 1 

24·19 per cent. 
50·4 

" 
24·19 per cent. 
21·77 
47·81 " 

" 
By reason of the high percentage of oxides of iron 

in the ore it was thought that if the oxides of iron 
could, by reduction, be converted to magnetic oxide 
of iron, Fe,O., or to sponge iron, magnetic concen­
tration of the reduced material would possibly enable 
concentration of the titanic oxide to be made, either 
in the magnetics or the non-magnetics. As it wa,, 
considered possible that the titanic oxide would, aftel' 
reduction of the oxides of iron, concentrate in the 
magnetic portion because of its close association 
mineralogically with the oxide of iron, it was decided 
to reduc<• the oxides of iron, as far as possible, to 
sponge iron, since by so doing a subsequent chemical 
leaching process could be used to remove the metallic 

iron and so produce a high-grade titanic oxide pro­
duclt, while at the same time the iron extracted 
from the ore might be recovered by electrolysis of the 
resulting solution. 

Reduction to sponge iron was found to be com­
paratively easy. The finely crushed ore was mixed 
with 34 per cent. of fine charcoal and the mixture 
heated in covered crucibles for seven hours at 900° 
to 1000° C. The product was found to contain-

Ti01 24·6 per cent. 
Fe, metallic 50· 43 , 
Fe, tota.l .. • 55· 2 
c 11·1 " This product was then subjected to magnetic con­

centration under varying conditions as regards both 
the position of the rotatipg magnets relative to the 
feed belt of the concentrator and also the current 
used to produce the magnetic field. Although it wa,J 
found that a high percentage of the titanic oxide 
was obtained in the form of a rich iron concentrate, 
the grade of this concentrate was not sufficiently high 
for commercial purposes, the highest grade concen­
h·ate obtained containing 33.2 per cent. Ti02 and 
giving a recovery in the concentrate of 97.7 per cent. 
of the total TiO,. In order to produce a marketable 
product from this magnetic concentrate further treat­
ment, either by magnetic concentration or by some 
chemical process would be necessary, thus increasing 
the cost of production of a high-grade product. Fur­
ther testing along these lines was therefore not pro­
ceeded with as it was considered that a straight-out 
leaching process having for its object the removal of 
the metallic iron from the metallised ore in one 
operation would be likely to yield better results at a 

· much lower cost. The results of magnetic concentra­
ltion rf the metallised product are shown in Table 
"A." 



Test 
No. 

Sponge. 

Fe, 
metal. 

% 

TiO,. 

% 

wt. 

% 
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TAilLE A.-MAGNETIC CONCENTRA'J'ION OF METALLISED ORE. 

Magnetics. Non·Magnetics. Distribution. Loss In Concentration. 
1 

--~---J-~~~~---~-----~~ ~--- ~-~~---------1------,---,---

TIOI ,. I Fe. M/ eta!. Wt. TIO,. Fe, 
metal. 

% 

TiO,. 

% 

Wt. 

% 

Fe, 
metal. 

% 

TIO,. 

Magnet· Non- Magnet- Non- % % 
% ics. magnet-~ ics. magnet-

lea. lcs. 

Fe, 
metal. 

% 

Operating Conditions. 

1 50·43 
1

1 24·6 72·4 53·75 33·2 6·3 I 8·65 8·81_

1

, 97·7 l[ 2·2 77·1 1

1 

1·081 21·3[ 0·1 121·821 Current, 1 ampere; No. 1 
magnet high, No. 2 
magnet low. 

2 ""5i):4324-6"" 74.QSS:S29-81o--:sj,i27-"5 """1z.OIB!Hl1l~86.3"~5.89 """15-21"""5.117.78· _C_u_r-re_n_t_, -1-am-pe_r_e_;_b_o-th 
magnets at upper limit. 

3 ""5i):4324-6""78-5"""(i0:""3""""28.91J.il[l8.516.61---;;-2.2i16-7\ia:9j,~-----u:6"~--;;- Current, 0·85 ampere; 
both magu~ts at upper 

i i I limit. 

4 ""5i):43 24-6"" ------m:4 """57.8 3(Ni7!Hjj_25."6 ""19-"9188.6:
1

--;.98Q.7il6.19 ~ 1.513."11

1 

_C_u_r-re_n_t_, _1_·_3_a_m_p_e_r_e ; 
slow feed ; both magnets 
at upper limit. 

Considerable loss of weight by dusting took place 
during the magnetic concentration, partly m the 
form of fine ore, and partly in the form of fiw' 
charcoal. 

Leaching of these magnetic concentrates for re 
moval of the metallic iron should theoretically yield 
a product containing· over GO per cent. TiO, wherca~ 
direct leaching of the metallised ore would theoreti­
eally yield a product containing 48 per cent. TiO,., 
and it therefore becomes a question as to whether the 

increase in grade by the introduction of magnetic 
concentration warrants the use of that process as aE 
intermediate step. 

Leaching tests with ferric {~hloride solution have 
been carried out on the magnetic concentrates from 
Tests 1 and 3 to ascertain whether the final produc~ 
so obtained would approximate in TiO" content b 
that theoretically possible. The results of thes<, 
tests are shown in Table "B." 

TABLE B.-LEACHING OF MAGNETIC CONCENTRATES. 

Ferric Chloride Leaching Temperature, Leached Or Solution. Leaching. Time •c. 
Leaehed Ore Jlletallic Fe 

ignited. I dissolved. e. 

' 

I Magnetic Concentrates. I Solution after 

Conct. ·---,- ·-~---
Fe" i Fe"· 

of 
I , I from I Fe" 

Test TiO,. j Fe, Wt., Vol., gram. gram. I gram. 
No. I % 

1 

metal, gram. c.c. per per per 
I % litre. litre. I litre. 
I 

Fe" Leach-
Initial. I gram. ing, Exo-

per hours. I th~rmic litre. rise. 

Maxi- Wt., TiO,. 
mum. gram. % 

Fe, 
metal. 

% 

Wt., TiO,. wt .. , I Wt. 
gra.m. 9~ ; gram. I % 

I I 
-~--- ------------- -- ----··---- ---- ---- ---------

- 1 33·2 53·75 10·0 1150 ~I Nil 20·2 i 90·0 2 22·5 20·0 52·0 5·71 148·5 ~3; ~·25 52-·7 . 4·53 j84·3 

--s- ""28.9 """(i0:""31ii7t!f1oo
1 

80 ·o [Nil" 22.6j~ --2- ----z2-519.5 517 5.64f52-5" 4· 58 5-16 57-3
1

4.86
1 

80.6 

Test 
No. 

Since the magnetic concentration tests did not 
produce a material of sufficiently high grade, direct 
leaching of the metallised product with ferric chloridt' 
~olution has been appliPd. The readion between 
ferric chloride and sponge iron is as follows:-

2FeCI8 + Fe = 3FeCI8 + 54,300 calories. 

Therefore 2 parts, by weight, of ferric iron are re­
quired to dissolve 1 part, by weight, of metallic iron, 
and the reaction is also strongly exothermic. Since 
the metallised ore contains 50.4 per cent. metallie 

iron, the ferric iron required for solution of the iron 
is 1.008 gram per gram of ore. 

The results of these leaching tests (Table "C") 
show that the sponge iron readily dissolves in ferri~ 
chloride solution and that the grade of the resid ll'~ 
in TiO, is consefjeuntly correspondingly incrpase1l. 
'l'his residue still contains the excess carbon left 
after the reduction, which is readily removed by 
ignition, thus still further increasing the grade of 
the final residue. The results also show that the 
heat of the chemiral reaction is sufficient to complete 
the solution of the iron and that no external heat 
need be applied. 

TAilLE C.-LEACHING OP METALLISED HEMATITIC ILMENITE WITH FERRIC CHLORIDE SOLUTION. 

Raw ore. Metaliised Ore. FeCI, Solution. Filtrate. Leaching Temperature Leached Ore. ! Leached Ore Jlletallic Fe •c. I Ignited. dissolved. 
·------ ----------- Time I ---- ~-----1 .. , ... I .. , of 

Wt., I TIO, I l<'e, j Wt., 
I Fe- .. Fe" Fe"' Fe" Leach-

TIO,. Wt., Vol. gram. gram. gram. gram. ing, Initial. Exo- Maxi- TiO,.I Wt., Per 
% total.l % metal. gram. c.c. I per per per per hours./ thermic f11Um. gram. i % metal. gram. % gram. rent. 

% % litre. litre. litre. litre. rise. i % I 
I 

1 24·19 50·4[24·61 50·4110·0 104 I 79·8 Nil '· 0·84 1120·96 2 I- 2~-5 I 27·51 50·0 I 6·304 44·951 3·261 4 98 i 56·9 ; 3·88 I 76·9 
----~----------~---~---------------

--2- 24·19 50·4 24·6 50·4 10·0 200 I 79·8 Nil I 37·56166·04 2 23·5 i 14·51 60·0 I 5·653 46·20 2·1414·47 I 58·5 i 4·7tlfil~4-
------~------·-----------~---
__ s_ 24·19 ~/24·.6 ~~~~~~~ 24·0 /~-:l__ 22-G ~~~~~~ 5·752 41·75'~1_::~~__~~,~~100·1~ 

4 24·19 50·4 24·6 50·4 to·o 1so l 80-o .
1 

Nit 1 22·os 86·12 1 25-o : 19-o 44-o 1 s-76R 4\l·47i 1·32f4·7616o·o : 4·23183-n 
--v- ·-· ~ - --~~--- -·- -- --- ---··· ·--------~ -- ------------ - -
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R!'dnction of the oxid<'s G! tron to sponge iron, 
followed by leaching of the product with ferric 
chloride solution, has given the best results, and, as 
this method involves no preliminary concentration, 
it is to be preferred to direct magnetic concentration 
or to leaching after magnetic concentration of tho 
metallised ore. Ignition of the leached ore, for the 
purpose of removing the excess carbon, still further 
increases the grade of the final product. The quan·· 
tity of carbon used for reduction appears to hav~ 
heen excessive, as a high percentage remains in the 
metallised product, the removal of which is necessary 
before final treatment of the leached ore for the 
reco\·ery of pme titanic oxide. Complete reduction 
of the oxide:; of iron to ;;ponge iron ronld probabb 
be effecter! by the use of less ea' bon, although an 
excess oYer the theoretical amount is ne?essarv in 
order to prevent oxidation of the spouge iron ... Th; 
necessary carbon can be calculated from the pe1·. 
centag-e composition of the ore, and the quantity re· 
quired in excess of this amount could probably be 
determined experimentally. 

The American market price for ilmenite, 52 pe~· 
cent. Ti 0, (practically pure ilmenite), during 1926 
was 1.5 cents per pound. The final product from 
the above metallisation and leaching process is, how·· 
ever, of higher grade owing to decomposition of some 
of the ilmenite during the reduction to sponge iron, 
and therefore should command a ready market. The 
production of commercial titanic oxide for the manu· 
facture of titanium pigr•Jents involves conversion of 
the iron and titanium oxides to sulphates by heating 
with sulphuric acid, leaching out of the sulphates of 
iron nnr1 titnninm, redudion of the ferric salts and 

precipitation of titanic oxide by boiling the reduced 
solution. The last traces of sulphuric acid arc re­
moved bv the addition of barium carbonate so that 
the final· precipitate contains barium sulphate, while · 
the last traces of iron are rendered innocuous by the 
addition of calcium pho~phate after the barium car­
bonate for the purpose of forming colourless phos­
phate of iron (0.02 per cent. iron is sufficient to dis­
colour the product). The washed and neutralised 
titanic oxide is then calcined and ground to such 
llneness that 99.95 per. cent. will pass a screen of 
5,000 meshes per square centimetre. Titanium wh~te 
(titanic oxide paint), the name g·iven ·to the abovr: 
product, is said to possess the following advantage~ 
over zinc white and white lead: greater covering 
power; non-poisonous; ehemically inert· and there­
fore not discoloured by gases such as hydrogen 
sulphide; no saponifying action on linseed oil. 

In conclusion, it has Leen shown that the titanic 
oxide in this ore can be eoncentrated in a high-grade 
product of considerable commercial value, for which 
there is an increasing demand, and as a concentrate 
of the grade produced in the leaching tests shown in 
Table "C" has a value of approximatelyl£7 per ton, 
a further and more detailed investigation into thr 
possibility of utilising this ore is desirable if the ore 
deposit is of sufficient magnitude to warrant it~ 
exploitation. 

Metallurgical Laboratory, 

B. H. MOORE, 
Lecturer in Metallurgy. 

School of Mines, Kalgoorlie, 
12th April, 1927. 

Preliminary Report on the Murdoch Copper Leaching Process. 

In order to test this process, as suggested by the 
State Mining Engineer in his letter of 19th March, 
some experimental work has been carried out, and is 
being continued, to determine the applicability of 
the proress to the treatment of Whim Creek oxidised 
ore. 

The process, which is protected under Australian 
Patent 16878j24, claims to recover the copper from 
oxidised copper ores by leaching with a solution of 
calcium chloride, sodium chloride and sulphurous 
acid, by which means the copper is converted to 
cuprous chloride which dissolves in the sodium 
chloride solution an<l is precipitated therefrom a~ 
cuprous oxide by the addition of milk of lime. Th;' 
reactions of dissolution and precipitation are, re­
spectively-

2Cu0 + Ca.Cl1 + 801 = ea.so, + Cu2Cl1 
CuuC~ + CaO = CaCl1 + Cu10 

the calcium chloride necessary for the dissolutioP. 
being thus regenerated by the precipitation reaction. 

The inventor claims that for oxidised ores crush­
ing to one-sixth to one-twelftp inch is usually suffi­
cient, that leaching is carried out by percolation, and 
that the l~acbing solution should contain as nearly 

as possible the exact amounts of calcium chloride 
and sulphur dioxide necessary to dissolve the copper 
and sufficient sodium chloride to keep the cuprou;; 
.chloride in solution. 

A statement of probable cost of treatment is given, 
but, unfortunately, no data appear on the subject 
of the results obtained by the application of the 
process, either experimentally or on the larger com· 
mercial seale. 

In order to test the solvent action of the solution, 
qualitative experiments were first carried out on C.P. 
eopper oxide, CuO, and on malachite and chrysocolla, 
~1 : the behavionr of these compounds in contact with 
the l'.olntion would serve as a guide to the action of 
the solution on the minerals commonly occurring in 
oxidised copper ores. These three compounds were 
readily attacked by the solvent at ordinary tempera­
ture, and complete solution of the copper took place 
after a comparatively short time in each case. These 
compounds were, however, all in a fine state of divi­
sion and the results therefore indicated that this 
solvent would readily dissolve the copper from oxi­
dised copper minerals, provided the ore }Vei'e suffi .. 
eiently finely ground to enable the solvent to come 
into contact with all particles of the copper minerals, 
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In consequence of the qualitative results, quanti­
btiw• tt'sting- was eommeneed on a sample of Whim 
c.eek oxidised ore. 'i'his ore, which assayed 5.05 
per cent. copper and 12.51 per cent. iron, contained 
the greater portion of its copper content in the form 
of malachite and azurite; together with some chryso­
colla and also quartz and malachite in such intimate 
association as to be practically a solid solution of the 
two minerals. The presence of this mixture of 
quartz and malachite in considerable quantity in this 
ore indicates the 11ecessity of finer crushing than is 
recommended by the inventor of the process if a hig\1 
recovery of the copper is to be obtained. Thi~ mixture 
is probably, in part, responsible ·for the low per­
centage extraction obtained in short periods of time, 
and the considerably increast'd extraction obtained bv 
prolonging the time of leaching or by fine grindin·~ 
of the ore in contact with the solution. 

The sample of Whim Creek ore used for testing 
was crushed to pass an 8-mesh I.M.M. screeen. The 
grading analysis of the minus 8-mesh ore is set out 
hereunder. 

GRADING ANALYSIS. 

J.M.M. Screen., Weight, Cu, j Per cent. of 
per cent. per cent. Total Copper. 

--------+-----~------~- -· --- ---

- 8, + 16 28·90 5·05 30·31 
- 16, + 20 9·32 4·66 9·01 
-20, + 40 21·70 4·60 20·73 
-40, + 60 8·42 5·05 8·83 
- 60, + 80 7·12 5·11 7·55 
-80, + 100 1·18 5·05 1·23 
-100 23·36 4·60 22·32 

This analysis shows a remarkable uniformity of cop-­
per content of the different grades, although a very 
large proportion of the total copper is contained in 
the coarser grades. 

In making up the leaching solutions, the sulphu•: 
dioxide and calcium chloride contents have been 
calculated from the equation given for the dissolution 
of the copper, but this makes no allowance for the 
action of sui phurous acid on ferric and other 
oxides likely to occur in the ore. In one test, after 
a six-hour period of leaching, the iron content of 
the ore was reduced from 12.51 per cent. to 11.88 
per cent., this reduction being equivalent to the con­
sumption in this way of 0.72 grams of sulphur dioxide 
per hundred grams of ore, or practically 30 per cent. 
of the amount of sulphur dioxide calculated as neces­
sary for the dissolution of the copper. This action 
will probably increase with the time of leaching and 
the fineness of grinding of the ore, and therefore it 
is impossible to calculate with any degree of ac7 
ruracy the exact amount of sulphur dioxide require<! 
for leaching a given quantity of ore, while the dis­
solved iron will, in addition, be precipitated by milk 
of lime as ferrous hydroxide along with cuprous oxide 
in the precipitation process, increasing the bulk of 
the precipitate and lowering its degree of purity. 
Similar action will, no doubt, take place in the case 
of other metallic oxides which, however, do not usu­
ally occur in such relatively large quantities as does 
ferric oxide. This action must therefore be allowed 
for in calculating the make-up of the leaching solu­
tion, and as it is impossible to estimate the extent 
of the solvent action of the solution on these oxides, 

it is difficult to make the necessary allowance so that. 
sufficient sulphur dioxide shall be present to dissolve 
all the copper. Experimental leaching under similar 
conditions to those adopted on the large scale may, 
however, possibly give an approximate indication as 
to the amount of sulphur dioxide that will be prob­
ably consumed in doing this useless work. 

In carrying out the tests, the conditions as laid 
down by the inventor have been adhered to as closely 
as possible, i.e., the quantities of sulphur dioxide and 
calcium chloride have been those necessary to react 
with the whole of the copper in the ore, while the 
sodium chloride has varied from 3.6 per cent. to 16.9 
per cent. In the treatment of minus 8-mesh ore the 
time of 'treatment has varied from 6 to 71.25 hours, 
the highest extractions being obtained from 30 to 48 
hour periods. The highest extraction obtained on 
this minus 8-mesh ore has been 62.1 per cent., this 
result being secured after 33, 36 and 48 hour periods 
of leaching, no improvement being shown by in­
creasing the time above 33 hours. These results 
point to the conclusion that on this sample the maxi­
mum extraction possible under the conditions set out 
is 6~ per cent., possibly owing to the fact that a con­
siderable proportion of the copper is present in the 
form of the solid solution of quartz and malachite 
previously mentioned and that this mixture in· a 
coarse state does not readily give up the copper to 
the leaching solution. That this is probably the case 
is shown by the results of Tests 13-16, in which the 
coarse ore was ground in the pebble mill in the 
leaching solution for one hour and the leaching 
prriods varied from one to four hours. These test; 
gave slightly higher recoveries in very short periods 
of time, indicating that finer grinding than to minus 
8-mesh is likely to give higher extractions in much 
shorter periods than when treating the coarse ore. 
The pebble mill product all passed 150-mesh I.M.M. 
screen. The results of these four tests also show 
that nothing is apparently gained by increasing the 
time of treatment beyond one hour, the period during 
which the grinding of the ore took place in the 
solvent in the pebble mill. 

It is possible that on account of the solvent action 
of the solution on ferric oxide and other metallic 
oxides besides copper oxide the calculated amount of 
sulphur dioxide used is insufficient (as shown pre­
viously) to attack all the oxidised copper minerals, and 
ithis deficiency in the amount of sulphur dioxide used 
may probably account for the comparatively low ex­
traction. This point will be followed up in subse. 
quent tests by increasing the amounts of sulphur 
dioxide and calcium chloride to determine whether a 
higher extraction can be obtained by making all 
allowance for the sulphur dioxide used up in thi~ 
way. 

The testing so far carried out on this ore has not 
been of sufficient extent to give the process a fah 
trial on this particular ore, although it is evident 
that finer grinding than that recommended is neces­
sary in this case. 

No attention has yet been paid to the precipitation 
of the copper from the solution, as the first consid· 
eration is the determination of the suitability of the 
dissolution process to the treatment of this ore. 
Further testing will 'be carried out to ascertain the 
best leaching conditions, after which an investigation 
of the precipitation process will be made. 
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The results of all tests are shown in the following tabulation :-
LEACHING OF WHIM CREEK OXIDISED ORE-ASSAY VALUE: Cu, 5·05 per cent.; Fe, 12·51 rer cent. 

Solution. 

Test Ore, Time of Residue Extract-

No. Wt., 

I r 

Leaching, Cu. tion. Remarks. 
Vol. CaCJ.,z, gram. 

I 
NaCl, SO:J, hour. % % 

c.c. gram. gram. gram. 
I I 

1 lOO 435 3·78 I 21·6 1·46 6 4·77 I 5·5 Percolation Test. 
---'-· I 

2 lOO 435 3·78 21·6 1·46 21·33 4·20 
I 

16·8 do. do. 

3 lOO 600 3·78 21·6 2·30 I 71·25 4·20 I 16·8 do. do. 
------ ---· 

4 lOO 675 12·60 114·0 0·90 18·0 
---· 

5 lOO 675 4·41 67·2 2·56 18·0 

6 100 675 4·41 67·2 2·56 24·0 

7 50 400 2·52 40·0 1·54 27·0 
---· 

8 lOO 530 5·04 70·8 2·56 30·0 

9 lOO 530 5·04 70·8 2·56 I 33·0 

10 lOO 530 5·04 70·8 2·56 36·0 

11 lOO 530 5·04 70·8 2·56 24·0 
---· 

12 lOO 530 5·04 70·8 2·56 48·0 

13 200 660 10·0 70·0 5·12 1·0 

14 200 512 10·0 70·0 5·12 2·0 

-
15 200 512 10·0 70·0 5·12 3·0 

16 200 512 10·0 70·0 5·12 4·0 

-
17 lOO 256 5·0 35·0 2·56 48·0 -

~ 18 lOO 256 5·0 35·0 48•0 

19 lOO 256 5·0 35·0 40·0 6 

jQ lOO 256 5·0 35·0 I 2·56 I 38·0 

Tests 11, 19, and 20 were carried out under similar 
conditions, except as regards time of leaching, the 
solution being run slowly and continuously through 
the ore charge. This method of leaching apparently 
does not give results comparable to those obtained in 
Tests 8, 9, 10 and 12, in which the solution conditions 
were similar, but in which the whole of the solution 
was kept in contact with the ore for the whole period 
of leaching. Apparently, therefore, the only method 
by which leaching of the coarse ore is likely to yield 
satisfactory results is that adopted in Tests 8, 9, 10 
and 12, viz., contact of the ore charge with sufficient 

4·49 11·12 do. do. 

3·65 27·7 do. do. 

4·26 15·6 do. do. 

3·08 37·9 do. do. 

2·02 60·0 do. do. 

1·91 62·1 do. do. 

1·91 62·1 do. do. 

2·75 45·5 do. do. 

1·91 62·1 do. do. 

1·79 64·5 Ground in pebble mill for one 
hour in solution. 

1·85 63·3 Ground in pebble mill for one 
hour in solution ; contact, one 
hour. 

1·85 63·3 Ground in pebble mill for one 
hour in solution ; contact, 
two hours. 

1·85 63·3 Ground in pebble mill for one 
hour in solution ; contact, 
three hours. 

3·37 33·2 Percolation Test. 

3·42 32·2 do. do. 

2·97 41·2 do. do. 

2·97 41·2 do. do. 

of the solvent liquor containing the requisite quan· 
tities of solvents to more than cover the charge. This 
method of treatment, with increased quantities of 
calcium chloride and sulphur dioxide will be adopted 
in subsequent tests on the minus 8-mesh ore in the 
endeavour to determine the maximum extraction 
possible. 

B. H. MOORE, 
Lecturer in Metallurgy. 

Metallurgical Laboratory, 
School of Mines of W.A., 

Kalgoorlie, 11th May, 1927. 
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Supplementary Report on .Murdoch Copper Leaching Process. 

As indicated in my Report of 11th May, 1927, on 
this process, the method of leaching which promised 
to give satisfactory results on Whim Creek oxidised 
ore crushed to pass an 8-mesh I.M.M. screen ne~e-;­
sitated contact of the solution with the ore for con­
siderable periods. In order to determine whether 
high percentage extractions could be obtained by 
long contact of the ore with the solvell!t liquor, a 
series of tests has been carried out in which the 
ore was kept in contact, in closed glass container;; 
for different periods of time, with solvent liquors 
of different concentrations of sulphur dioxide, cal­
cium chloride and sodium chloride. In Tests 21 to 
25 the ore was kept in contact with solutions of 
varying concentrations of sulphur dioxide anil 
sodium chloride for a period of eighteen days, at 
the end of which time each charge was filtered, 
thoroughly washed and assayed. In all cases the 
filtrate still contained free sulphur dioxide. The re­
sults showed that the percentage extraction increased 
with increasing sulphur dioxide content of solution 
to a maximum of 90.69 per cent. in the period 
stated. According to the equation given by the in­
ventor of the process for the solvent action of the 
solution, viz., 

2CU:O + CaCl, + SO, = CaSO. + Cu,Cl, 

the quantities of sulphur dioxide and calcium 
chloride theoretically required for leaching purposes 
on this ore are: sulphur dioxide 2.54 parts and cal­
cium chloride 2.2 parts per 100 parts of ore. In 
order to ensure that these conditions should be ful­
filled, and that there should be a slight excess of 
these reagents, rather more than these proportion; 
of sulphur dioxide and calcium chloride were used 
in the subsequent series of tests (Tests 26 to 31), in 
which the solution conditions were kept constant and 
leaching was carried out for increasing periods of 
time. The percentage of sodium chloride in the 

leaching solution was kept high to obviate the possi­
bility of any cuprous chloride being precipitated in 
the ore after its formation by the action of the sul­
phur dioxide and calcium chloride on the copper 
minerals. These tests, which were concluded at in· 
tervals of five days to ascertain the minimum leach­
ing time in which the maximum extraction could be 
oMained, show that beyond a 15-day leaching period 
the rate of increase in the percentage recovery is very 
small and the results are the same at 25 and 30 days. 
It appears, therefore, that on this ore, crushed to the 
fineness stated in my previous report, the maximum 
extraction possible with solvent liquor of concentra­
tion slightly higher than the theoretical is 91.68 per 
cent., obtained after 25 days' contact, but that for 
practical purposes the economic maximum is 90 per 
cent., obtained after 15 days' leaching. 

]'iner grinding of the ore would, no doubt, re­
sult in increased extraction, as shown in Tests 13-16 
in my report of 11th May, but it is doubtful whether 
the extra cost of the fine grinding operation would 
be compensated for by the slightly increased extrac­
tion. In addition, if the ore were ground in solution, 
precipitation of copper from the solution would take 
place by the action of the iron of the grinding 
machines on the dissolved copper salt, with conse­
quent loss of copper and increased wear of the 
machines. 

Hence minus &-mesh ore is capable of yielding at 
least 90 per cent. extraction by contact leaching with 
solutions of the requisite concentration of sulphur 
dioxide, calcium chloride, and sodium chloride after 
fifteen days, but the concentration of the leaching 
solution must be maintained at or above that theo­
retically necessary to dissolve all the copper in the 
ore. This would necessitate very careful chemical 
control of the concentration of the leaching solution. 

The following tabulation shows the conditions and 
the results of these series of leaching tests:-

CONTACT LEACHING TESTS. 

Test No. Wt., 
gram. 

Cu, Volume S02 , wt., CaCI2 NaCI days. ! per cent. 
per cent. c.c. gram. per cent. per cent. I 

Extraction, 
per cent. 

Ore]. I Solutlion. I [ ~=:in~, I Residue, Cu 

___ 2_1 ___ 
1 
____ oo ___ l:.---5-·o_5 ___ 

1 
___ 2_1_2·_5 __ l, ___ 1_·2_7_5_

1 
___ 1_·_1_8 __ 

1 
____ 8_·2_3_

1 
____ ~_~_8_-_-_-+l~~-2-·2_-_-__ -+'----~6_o-_--o-~---

22 50 5·05 265·5 1 1·594 1·18 13·18 18 0·85 83·16 
-----l------l------l------!------1------l------l------l------l-------

23 50 5·05 318·5 1 1·912 1·18 u-oo 18 0·69 86·33 
-----l------l------l------:------l------l·-----l------+------:-------

2l oo 5.05 372.0 1 2.231 1.18 9.40 18 1.01 8o.oo 

25 50 5.05 425.0 2.550 1.18 8.23 18 0.47 90.69 
-------l--------l------l--------1--------l------------·--l---------l--------l---------

26 00 5.05 210.0 1.600 2.38 16.66 5 1.31 74.06 

27 00 5.05 210.0 1.600 2.38 !6.66 10 0.67 86.73 

28 50 5.05 210.0 1.600 2.38 16.66 15 0.!9 90.29 

29 50 5.05 210.0 I 1.600 I 2.:~8 J6.6(i 20 0.45 I 91.09 
-----l-------l-------l----·--'------1----l---~l-----l-------l--------

30 50 5.05 210.0 1 1.600 2.38 16.66 25 0.42 91.68 

50 5.05 , 210.0 1 1.600 2.38 16.66 30 0.42 
I 

?.1 91.68 
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I~or the pqrp0se of testing the preeipitation of the 
copper with milk of lime the filtrates from a numbe; 
of leaching tests were combined. Precipitation wa:; 
found to be rapid and complete, but the precipitate 
did not settle rapidly. The precipitate which filtered 
rapidly was light yellow in colour and rapidly 
turned blue after filtration owing to rapid carbona­
tion taking place by the action of atmospheric car­
bon dioxide. In no case did the filtrate show a trace 
of copper in solution. The precipitate, however, was 
of low grade owing to contained CaO and CaCO; 
from the milk of lime. The low grade of the pre­
cipitate, 23.26 per cent copper, is largely due to the 
method of precipitation adopted in these experi­
ments, viz., addition of milk of lime to the pregnant 
copper solution until no further precipitate is pro­
duced, by which method excess of the precipitant is 
used. ln practice the method that suggests itself 
as the most suitable would be to add to a charge of 
pregnant solution the theoretical quantity of milk of 
lime required for precipitation of the whole of the 
copper and to keep the mixture agitated until the 
liquor no longer showed a trace of copper in solu­
tion. This would result in a high-grade precipitate 
and minimise the consumption of lime, although the 
precipitate would always contain precipitated ferric 
hydroxide on account of the solvent action of the 
leaching ·solution on the oxide of iron in the ore. 
Careful control of the sulphur dioxide content of th.:: 
leaching solution would prevent excessive dissolution 
of oxide of iron, as sulphurous acid solution will 
attack oxides and carbonates of copper in preference 
to oxide of iron. 

This investigation has shown that on comparatively 
coarsely crushed oxidised ore the leaching solution 
used is capable of extracting a high percentage o.i' 
the copper, but that the solvent liquor must be kept 
in contact with the ore for at least fifteen days. It 
is necessary that at least the theoretical quantities ol' 
calcium chloride and sulphur dioxide must be present 
in the leaching solution and that sufficient sodium 
ehloride must also be present to keep in solution the 
cuprous chloride formed by the action of the solution 
on the oxidised copper minerals. In practice, when 
the regenerated calcium chloride solution containin~ 
calcium sulphate is used repeatedly there. will be ::1. 

tcndenry for the concentration of this salt in th -~ 
solution to increase until the saturation point i~ 
reached, when any excess aboYe this quantity wir1 
either be precipitated in the ore or will be kept in solu-

tion by sulphur dioxide, which latter case would 
necessitate a hill:her percPntage of sulphur i!ioxiil•.' 
in the leaching :;oh1tiun lhan ·that theu.etica1ly nc~e:;­
sary for the dissolution of the copper minerals. 

One advantage of the process is the regeneration 
of calcium chloride by the precipitation reaction so 
that after the solution has once been brought up to 
the requisite concentration there should oe no neces­
sity to add further quantities of this salt except as 
may be necessary to compensate for losses by leakage 
and inclusion in the residues and precipitate. This 
regeneration of calcium chloride takes place at the 
expense of the lime used for precipitation, ·which 
therefore fulfils a dual purpose. 

The principal items of expense in the process a~ 
regards the chem~cals used will be the cost of lime 
and of sulphur dioxide, the latter being practically 
half the copper present in the ore, so that if the 
sulphur dioxide is produced from sulphur the quan­
tity of the latter necessary will be at least 25 per 
cent. of the quantity of copper present in the ore. 
This expense would be considerable if the sulphur 
dioxide were produced in this way, but if sulphide 
ores were being- roasted and the calcines treated bv 
the process th-e roaster gases could be used fC::,· 
charging the leaching solution with sulphur dioxide. 

Precipitation by means of lime is rapid and com­
plete and the precipitate filters readily. In order to 
secure complete precipitation, only the theoretical 
amount of lime is necessary and any excess of cal­
cium hydroxide in the solution would consume sul­
phur dioxide in the re-activation of the solution, 
while excess of lime in suspension during the pre­
cipitation rPaction would reduce the grade of the 
precipitate. The grade of the precipitate will de­
pend entirely on the careful adjustment of the quan­
tity of milk of lime used, and, on account of the small 
solubility of calcium oxide or hydroxide, sufficient 
time must be allowed for precipitation to take placa 
by the action o£ calcium hydroxide in solution which 

. will take place progressively, as calcium oxide con-
tinuously dissolves owing to the consumption of that 
alrearly in golution by the reaction of precipitation. 

B. H. MOORE, 
Lecturer in Metallurgy. 

Metallurgical Laboratory, 
Sehool of Mines, Kalgoorlie, 

25th July, 1927. 
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Preliminary Report on the Flotation of Sulphide Ore from the West Lode, 
Wiluna Gold Mines, Limited. 

Ore Sample. 

A sample of ore from the West Lode, Wiluna 
Gold Mines, Limited, was received from the State 
Mining Engineer on 12th May. This sample con­
sisted of the rejected portion of a numller of assay 
sample~, roughly rrushed at the mine. The State 
Mining Engineer in his letter of advice regarding· 
this sample requested that testing should be carried 
out on this sample of ore at the School of Mines to 
ascertain, if possible, the reasons for the difficulty 
in secnring a satisfactory recovery of the gold­
henring minerals by flotation, and to determine 
means by which this difliculty could be overcome. 
Figures suRplied to the State Mining Engineer by 
the Mine l\fetallurgist indirated that the ore contains 

about 2 per cent. of arsenopyrite and 5.7 per cent. 
of pyrite. Mine water of specific gravity 1.14 and 
containing 18.45 per cent. of solids was being used 
in the flotation plant on the mine. 

Grinding of Ore. 

:B'or testing by flotation in the Metallurgical 
Laboratory of the School of Mines the ore was first 
crushed dry to pass a 16-mesh I.M.M. screen, and 
the final grinding for the flotrution was carried out 
wet in the pebble mills for different periods of time 
for the purpose of determining the degree of com­
minution necessary. The grading analyses of the 
1·arious products are as follows:-

GRADING ANALYSES. 

1.5 hours' grinding 2 hours' grinding \\ ith 2 hours' grinding with 3 hours' grinding with 
heavy pebble load (nor--Hi mesh P•·oduet with light pebble load light pebble load (nor- heavy pebble load (nor-
mal load x 2). Tests (Dry Crushed). (normal load). Tests mal load). Tests 10 mal load x 2). 'l'ests 

4-9. -32. 39-43. 33-38. 

I.M.M. s~reen.) Per I.M.M. Screen. j 
Per -I.M.M. Screen.) Per 

T.M.M. Screen.) 
Per 

[ I.M.M. Screen., 
Per 

cent. cent. cent. cent. cent. 

+20 31.6 ... ... ... 
-20+40 29.0 ... ... ... 
-40+60 9.1 ... . .. ... 
-60+80 5.8 ... ... ... 
-SO+ lOO 0.8 - 80 +lOO 7.55 -80 +lOO 

-lOO 23.7 -100 +150 15.00 -lOO +150 
... . .. -150 77.45 -150 

These results indicate that this ore is harder ant! 
tougher than the grneral run of auriferous sulphide 
ores prerio;Js]_y te~ted, for \vhirh one hour's grinding 
in the pehble milb under normal eonditions was 
usually sufficient to yield a product showing ove:· 
9:) per cent. -150 mesh. 

. 'l'he results of the flotntim1 tests indicated that, 
other conditions being equal, no advantage, so far 
as recovery of gold is concerned, was gained by 
grinding to a greater degree 1Jf fineness than 90 per 
cent. - 150 mesh. 

Use of Salt Water. 
As mine water was not available for use during test­
ing, solutions of sodium chloride (salt) of varying 
concentration up to 20 per cent. NaCl were used, as 
well as fresh water. The8e tests showed that the 
results when using salt water were invariably better 
Jhan .when using fresh wate1', not only as regards the 
percentage reconry of gold but also as regards the 
rapirlity of flotation of the sulphide minerals, and 
that increasing concentrations of NaCI in the flota­
tion pnlp up to ~0 per rent. ransed no difficulties. 
Hence it is extremely improbable that the density of 
tll(> mine "'ater is a contributory cause of the un­
satisfactory recovery unless the mine water contain;; 
some rlissolved solids which inhibit flotation of th<:> 
sulphides. An analysis of the mine water is not 
nvailable, so that an opin:on cnnnot he expressed 
regarding- the effect of the dissoh·ed solids other that: 
NaCJ. The dens:ty of the_ mine water Ehould assi:;~ 

... ... I . .. ... .. . 

... . .. 
. I 

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

0.46' -80 +lOO 
I 

0.00 -80 +lOO 0.00 
9.751 -100 +150 

I 

7.70 -100 +150 1.10 
89.79 I -150 92.30 -150 98.90 

flotation of the sulphides, an effect which was made 
use of in some of the early flotation processes. 

In all the tests in which fresh water was used the 
flotation of the sulphide minerals was very slow and 
the froth 'was dirty, whereas in salt water flotation 
was more rapid, the froth was of better character, 
ancl the concentrates were cleaner. 

Pu.lp Consistency. 
In a previous series of test~ on ore from the East 

Lode carried out by Mr. Winter in 1925 the con­
sistency of the flotation pulp was 5 parts of water 
to one part of solids, by weight. In the present 
series of tests the consistency has been varied from 
a G to 1 ratio to a 3 to 1 ratio, and it has been found 
that although an inc1·ease in the density of the pulp 
i!id not appear to have a favourable effect on th,l 
p2rcentage recovery by Rotation, yet at the same 
time it improved the character of the froth produced. 
No definite condusions ran he arrived at regarding 
the effect of Yariation of pulp density on the per­
('entagc- recovery or on the percentage weight of 
float produced, or on the grade of the concentrates. 

Even with the use of salt water the percentage 
weight of concentrates produced has been inordin­
ntely high, partly on account of the presence in the 
ore of considerable quantities of carbonates and 
partly on account of the slow rate of flotation of the 
sui ph ides, which necessitated n long flotation perio::l 
in the endeavour to produce a low-g-rade residue. 
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Reagents. 
The principal reagents used during flotation, be­

sides NaCl, have been potassium xanthate, thiocar­
banilide, sodium sulphide, and sulphuric acid. 
Potassium xanthate and thiocarbanilide both act as 
conditioning agents and tend to render partially oxi­
dised sulphide particles amenable to fl6tation by 
producing on their surfaces a film to which the oil 
will adhere. It was found that without the use of 
potassium xanthate flotation was extremely slow, and 
that it was impossible to produce a well-loaded 
froth. When potassium xanthate was not used the 
residues were high grade and the concentrates of 
very low grade. 

The best results when potassium xanthate was used 
were obtained when this reagent was added during 
the grinding in tthe pebble mill, although after the 
first concentrate had been taken off it was possiblJ 
to produce subsequent crops of concentrate by con­
tinued additions of xanthate in the flotation cell. 
The flotation of the sulphides was always slow when 
xanthate was not added until tht> actual flotation, and 
more rapid when it was added during the grinding 
operation. 

Thiocarbanilide behaved similarly to xanthate, but 
it was not used sufficiently to enable a comparison 
to be made with xanthate. 

Sodium sulphide was used for the purpose of re­
sulphidising any sulphides which had become filmed 
with oxide, but it was found that in a neutral pulp 
its action was slight and that the pulp required to 
be made acid before any great improvement was 
effected. This necessitated the use of so much acid 
to decompose the carbonates in the ore that the use 
of sodium sulphide in an acid pulp is out of th.J 
question. Time of contact i~ also an important 
factor in the action of sodium sulphide as well as 
xanthate and thiocarbanilide. 

The behaviour of the pulp with and without the 
use of these sulphidising agents points very strongly 
to the conclusion that a considerable proportion of 
the sulphides in this sample of ore has been partially 
oxidised and that it is this condition which inhibit,; 
flotation of the auriferous sulphides. Hence it is 
evident, if this conclusion be correct, that some means 
must be adopted to re-condition the .ore and so 
render the sulphides amenable to flotation. Sodium 
sulphide appears to offer possibilities in this direc­
tion, especially if the use of sulphuric acid can be 
avoided, and the result of Test 43 in which ferrou~; 
sulphate was added indicates that this reagent may 
assist in the flotation when used in conjunction with 
sodium sulphide. 

Ferric chloride was used in one test as a possible 
means of removing the oxide film from the partially 
oxidised minerals, but its effect was not very marked. 

Oils. 
The following oils and combinations thereof were 

used, viz., eucalyptus oil, kerosene, coal tar, creosote 
oil, and fumol. The last named appeared to im­
prove the condition of the froth and a comparativel,v 
low grade residue was obtained when it was used 
with creosote oil, but as it is probably not procura'ole 
in quantity in Australia its use was discontinued. 
'rhe eucalyptus-tar mixture did not appear to hP 
satisfactory, as residues wen• high and there seemed 
to be a tendency for this mixture to produce a con­
centrate containing a large percentage of gangm•, 
Creosote oil (Australian Gas L1ght Co.'s Middle Oil) 

was apparently a satisfactory collector, as by its 
use comparatively good recoveries were obtainerl, 
although, as in the case of' coal tar, the percentage 
weight of concentrate was high. Eucalyptus and 
kerosene gave more satisfactory floats than eucalyp­
tus alone. 

Other conditions than variation of oils required so 
rnuch modification that it is impossible to form '' 
uefinite conclusion as to the most suitable oil or 
combination of oils. In all probability any of the 
combinations of oils used would give satisfactory 
results if the ore were in a suitable condition for 
flotation. 

Percentage Weight of Concentrate. 
This was in all cases high owing to the slow rat"! 

of flotation, which necessitated removal of froth over 
a long period, so that considerable quantities of 
gangue were removed with the concentrates. With 
the speeding up of flotation by suitable methods of 
re-conditioning the ore, no dot:bt this difficulty wi:i 
disappear. 

Conclusion. 
Apart from the determinatic.n of the cause of tlw 

unsatisfactory recovery obtainable by flotation of 
this ore, two main objects hnYe been held in view 
in carrying out these prelimmary tests: (a) pro­
duction of a low-grade residur., and (b) production 
of a clean, high-grade concentrate. Neither of thes,! 
objects has so far been attained although the result3 
of the preliminary tests have opened up avenues for 
investigation, by following which, means may be 
deviserl to overcome the d;ffkulties which present 
themselves in the case of thi~ ore sample. These> 
Preliminary tests and the iuconclusiveness of the 
results serve to show the ncressity for the conduct 
of a large number of small-scale experiments to ex­
amine, qualitatively at first, the behaviour of thoJ 
ore under as many variations of conditions as mnJ 
be po;;sible. This necesi.tatt>s the prodsion of ap­
paratuo for carrying out test~; on small charges of, 
say, 50 gram, to ascertain the behaviour of ore5 
under various modifications of conditions before ap· 
plying the results of such tests to the treatment or 
larger qnantities of 500 gram and upwards, for th:> 
latter of which the present flotation machines ar~ 
rlesignPd. Such experiments when carried out in the 
present flotation machines rapidly deplete the avail­
able supply of ore before definite conclusions hav•: 
been reached. 

The following conclusions have been arrived at as 
a result of this series of tests:-

1. The use of salt water is essential. 
2. Salt water containing up to 20 per cent. NaCJ 

introduces no difficulties in flotation. 
3. The sample of ore supplied has been suo­

jected to partial oxidation which prevent,; 
complete flotation of the auriferous sul­
phides. 

4. The use of conditioning agents, such ~~~ 
potassium xanthate, is necessary in order to 
re-.~ulphidise the partially oxidised mineral10. 

5. Re-ronditioningo of the (ll'e involves the ust> of 
larger quantities than nsual of potassium 
xanthate and the time of contact between 
the ore and the sulphidising agent must b~ 
prolonged. Hence it is advantageous to Ad,f 
the xanthate or other conditioning agent to 
the pulp during the fine grinding process. 
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6. A comparatively thick l1otatiou pulp (:.! purL 
water : 1 part solids) is likely to give bettc:· 
results than a thin one. 

7. ·Fine grinding is essential but no advantage is 
apparently gained by grinding finer than 
92 per cent. minus 150 mesh. 

8. Eucalyptus oil and kerosene are suitable for 
flotation, although cr~osote oil is also satis· 
factory. 

!l. '!'he high perc-entage weight of concentrate 
produced throughout this series of tests is 
rlue to the presence in the ore of large quan­
tities of calcium Cl)rbonate which, as is well 
]mown, shows a very marl,ed tendency to 
flont with the snlphicles. 

I 0. The high penentagc of carbonates in the ore 
prohibits the use of an acirl pulp in con­
junction with ~odium sulphide, since exces 
si,·e amounts of acid are necessary to de­
compose the carbonates hf'fore the sulphid­
ising- action of sodium snlphirle can takr! 

place on this ore as sodium sulphide doe' 
not appreciably sulphidise the minerals in 
neutral or alkaline solution. 

11. Except where an acid pulp was used, the con­
cr;ntrates contained a high percentage of 
carbonates. 

Further testing of this ore is desirable in order 
that the information gained in this series of tests 
may be utilised in evolving a method of overcoming 
the difficulties of flotation due to the mineralogical 
nature and the condition of this ore. It is therefore 
advisable that a larger sample of similar ore should 
be obtuined. 

A rletailed statement of the results of the series of 
tests is given in the attached tabulation. 

B. H. MOORE, 
Lecturer in Metallurgy. 

Srhool of Mines, Kalgoorlie, 
~:lrd June, 1927. 

FLOTATIQN TESTS ON SULPHIDE ORE FROM WEST J,ODE, WILUNA GOLD MINES LIMITED. 

Ore. 

Au,dwt. 
Wt., per ton 

gram. (2,000lb.). 

Pulp 
con­

sistency, 
water: 
solids 
ratio. 

Oil. Reagents. Concentrate. Resi· 
due 

Wt., lb. I Wt I t:i. t:t. 
Wt., lb. per ., per per 

Description. i wt., I ton Description, wt., ton Wt., I per ton ton 
gram. (2,000 gram. (2.000 gram. cent. ! (2,000 (2,000 

lb.). i lb.). i lb.). lb.). 

Extrac­
tion, 
per 

cent. 
Remarks. 

1 600 10·0 : 5 : 1{[ Euco ... 0·32 1·07 N.aCI ... 5% I soln. / ... ... I ... : ... ... 
' . Kero. ... 0·25 0·83 Pot. Xanth. o·05 0·166 ~26·0 21·0 30·0 I 3·2 68·0 

--2- -60o -w.o-,-5--:1-{1 Euco-ta;---:-_-:- "().321.07 'N~-~---:.-:- -5o/:-f~~--.. -.- --.-.. -~--.. -.---.. -.- --.. -. -----------
' Kero. ... 0·25 0·83 Pot. Xanth. 0·05 , 0·166 113·0 18·8 33·0 J 3·1 69·1 

-3- -wo --1i).'o- --6--:1- "'E;;;:~:~:;r--.. -. Q.321-07{ NaCI ---:.-:- -;;;~~-soln. --;;g:-()-25 ·8 [29.5'1-----;.2[-43· 5 ------------
1 Pot. Xanth. o·O.'\ 0·2 I 60·0 ... 18·5 ' ... ... 

-4- -60o -1Q.'u;-~-5-:-;:-{ I'F.~-;:---.-.. -~0. 32 1. 07- I>-;;t. xant.h." o-:o51o-:uJ6 --.-.. - --.-.. -

1

--.. -. -~--.. -. -~----.. - ------------

___ --------1-----~~'.'.'.: __ _::.:_~~~--"-' __ ._ .. __ :.:_:_1 _ _:_:_:_ 118·9 ~~-~-61·5 -----------
5 601) I 10·12 1 5 : 1{i Euco. ...,' 0·32 1·07 NaCI ... 2% i soln. ... ... I ... ... I ... · I I Kero. ... 0·30 1·00 Pot. Xanth. 0·05 r 0·166 110·5 18·4 32·0 I 8·2 I 67·4 

-o- -60o -1Q.'u;-

1

-5-:1-{ 'F:~-;:--.. -. 
1 

o· 32 -1~7- ~--:-.-:- -~:--,1---:,ci~:- ---:.~- ---:-:-~----.. -~1--.-.. -,---::-:----------

Kero. ... 
1 

0·30 1·00 Pot. Xanth. 0·05 , 0·166 108·5 18·1 34·0 3·5 1 65·4 
-7-

1

--000 -1i).'!2 -5--:1-{ Euc-;:----:.-:-,o-:321-:Q7 NaCI -.-::-1o% ~~oln:- ---:-:---.-.. - --.-.. -~·--.. -. -~----.. -~-----------
Kero. ... ! 0·30 1·00 Pot. Xanth. 0·05 0·166 124·2 20·7 26·0 2·9 71·3 --- -------·---------------------------------------j---'---------------

8 I 000 10·12 5 : 1{ Euco. ... I 0·32 1·07 NaCI ... 15% I soln. ... ... ... 
1 

... I ... 
: Kero. ... 0·30 1·00 1 Pot. Kanth. 0·05 0·166 125·0 20·8 30·0 3·6 I 64·4 J 

=~=~=:~=~~:]=~= 1 { 1}1f=:::~:g~_J:8b_(J~{1xa~~J~~ ]?~~~ ~18:~=;:7 =26·:5- 3·:7 =~·:6 ========--= 

10 j 600 10·12 5 · 1 'Enco. 0·38 1·27{1 NaCI ... 10% soln. 29·5 4·9 16·0 ... {Xanthate added In cell 
Pot. Xanth. 0·05 O·i66 115·0 19·2 29·0 3·4 66·4 after removal of first 

1 float. Flotn. Yery slow. 
--- --------------------1--------1--------------------------------

--~_l_:__:~--~-'_1_~11co. --~ 1 '
27

{ ~~f.1 xanth·.J~!_j'?f~6 -~~~-40·0 -~-72:3 i~~~~a~~~g~~!:;~ 
12 5 : 1{ Euco. 

Kero. 
600 10·12 0·38 1·27 NaCI ... 10% soln. 67·0 11·2 36·0 

0·125 0·42 Pot. Xanth. 0·05 0·166 52·7 8·8 20·0 
... ... }As for Test 10. 
3·5 65·4 --- --·-----------------·------·- -----------------------------

13 600 10·12 5 : 1{ Euco. ... 0·38 1·27 NaCI ... 10% soln. ... ... ... ... ... {Rapid, dark, heavy 

I 
Kero. ... 0·125 0·42 I Pot. Xanth. 0·05 0·166 98·8 16·5 38·0 2·9 71·3 froth. Xanthate added 

to mill. 

~-~-;;;;i) ---io-12- 5--:1- -~eo-tar (1 : 6) "'Q.381. 27{ N--;CI---:-.-:-10%- ~oln. 23.0 -3-:-sr 31· 6 --.-.. ----:-:- -}A.{;-'T;tl.O. ___ _ 
Pot. Xanth. 1 0·05 0·166 74·3 12·4 1 29·6 2·81 72·3 

u ~-60o·--1Q:'i2 -5-;-17 BtlCo-tar ... o·38-[1.27-'Nacl---:.~-~1~:-~-.oln. -27·o-4.5132-0--.-.. ----::-:-/-}A.ror T;tiO. ___ _ 
\. Kero. 0·125 0·42 Pot Xanth. 0·05 0·166 79·2 13·2 25·0 3·9 61·5 

--JG-~-;;o()· -] 0 ·12- -:;--:1- Euco-t;;---:.-:- 0.38-J:. 27 .f N-;Cl--~.-:-1()%-, ~oln. ---:.~- --:-_-:-~---:.~-- ---::-:--~--.-.. -~}G~~da~~~;idfi;t.' 

-i7-~-ooo-1o:12- -5--:1-{ ~o-ta;---:.-:- o~ 1·59 L ;:~1 xan~?- ~~~ ~~~:
6 

,_::::~ 
1

::: ~-:::: -- ~.:
0 

I 
7

~:
3 

{xanthate added In cell; 
i K. ero. ... 0·2 0·67 Pot. Xanth. O·O.j 0·166 89·2 14·9 21·4 3·7

1

63·6 slow float be'ore ad-
1 dition of xanthate. 

_i!i_l_50o-]Q.'i2- -50{~~~-g:--:::- 8:¥~5 ~:~~ 1~\:~:~1.~-~?I~il ~o2:-;;-0-~~~~- 2:85 12:6 -------------

. , . - ·-noo -li).'J2- -5--:1/ E-;;-e-;;:---:.-:- Q.38 -l~ NaCI --.. -:-15%- -:eo In:---.-.. ----:~---.. -.---.. -.-~--.-.. - -}Good, fust flo-;;,----

----- _____________ --.::_~~:'~..::.:_~·125_~,.!~.:..._~-~~..:_~~~~~~~~_:::.:.:__20·2 _32·0 2·8172·3 
20 6011, 10·12 5: 1{ Ruco. ... 0·~8 1·27 NaCI ... 20% I so•n. ... . .. I ... ... ... }Good, fast float 

1

, 1\ero. ... 0·125 0·42 Pot. Xanth. O·Oi\ 0·166 116·3 19·4 30·0 3·1 69·41 

-.2!-,-wo ·--]().!,;- 1-6~1( Euco-W-.. -. o~s-1-:-5211 Nacl--:-.-:-1()%-,-soln. --.. -.---.. -. -

1

,--.. -.---.. -. -,--.. -.- }Good, fast float. 
i \ K•ro. ... 0·125 0·50 Pot. Xanth. 0·05 0·2 78·7 13·1 33·0 3·5 65·4 
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FLOTATION TESTS ON SULPlHDE OR.E FRO;£ WEST LODE, WILUNA GOLD l\liNES t.tlii:ITED. 

Ore. on. Reagents. Concentrate. Resl· 
Pulp 

----~-·--------
due 

con· An, Extrac-
Test slstency, I Au, tlon, I wt., lb. dwt. dwt. 
No. Wt., Au,dwt. water: Wt., lb. per Wt., per per Remarks. 

gram. per ton solids Description. Wt., 1 ton Description. Wt., ton Wt., per . ~~ ton per 
(2,000lb.). ratio. gram. (2,000 gram. I (2,000 gram. cent. 

1 (2,000 
(2,000 cent. 

lb.). lb.). lb.). lb.). 

22 600 10·12 5 : 1 Euco. ... 0·38 ~~~.Xan~ 0·05 0·166 143·5 ~~-~~~~~ ----
23 600 10·12 5 : 1{ Euco. ... 0·38 1·27 Pot. Xanth. 0·05 0·166 134·5 22·41 30·4 3·1 I 69·4 

Kero. ... 0·125 0·42 ... .. . 
-- -------

2~:51 2;:2 ~:351-6~:91 1{ 
Euco-tar ... 0·19 0·63 Pot. Xanth. 0·05 0·166 

24 600 10·12 5 : Euco. ... 0·38 1·27 ... . .. Tests 22-27 carried out 
Kero ... 0·125 0·42 ... . .. 140·8 in fre!!h water. Slow -- ----- -----

19·8 1 24·8 
-~--- steady flotation, but 

25 600 10·12 5 : 1 Euco. ... 0·38 1·27 ... ... 118·7 4·6 I 54·5 dlrtJ: froth. Depth of -- --· 
. 5:51 45:6 

loa ed froth very 
26 600 10·12 5 : 1{ Euco. ... 0•38 1·27 ... .. . ... ... . .. shallow 

Kero. ... 0·125 0·42 ... ... .. . 86·2 14·4 23·6 
-- ------

1{ 
Euco-tar ... 0·19 0·63 ... .. . ... ... . .. 

27 600 10·12 5 : Euco. ... 0·38 1·27 ... ... ... 
137:2 22:9 24:8 ¥:6 I 5¥:5 Kero. ... 0·125 0·42 ... ... .. . -- --- --- ---
153:5 26:61 26:o 

--
28 600 9·2 5 : 1{ Euco. ... 0·38 1·27 NaCl 10% soln. 

I Kero. ... 0·125 0·42 Pot. Xanth: 0·1 0·33 2·0 78·2 
------9.2-1 ---

29 600 5 : 1{ Euco. ... 0·57 1·90 I NaCl ... 10% soin. 
163·0 I 20:0 Kero. ... 0·25 0·84 Pot. Xanth. 0·1 0·33 27·2 2•2 76·1 -- __ .. --- ---------------

1{ 

Euco. ... 0·38 1·27 NaCl 10% soln. ... ... ... .. . .. . 
}Good float. 

30 600 9·2 5 : Kero. ... 0·125 0•42 Pot. Xantb.: 0·1 0·33 ... ... . .. .. . ... 
Thiocarb-) 

0·05 0·166 161·5 26·9 27·5 2·1 77·2 anilide 
--- --- ----------------------------------------

31 750 9·2 4 : 1{ Euco. ... 0·48 1·28 NaCI 10% soin. 
19s:o 

... ... ... 
72:8 

} Good, fairly fast float 
Kero. ... 0·15 0·40 Pot. Xanth. 0·05 0·13 26·4 29·0 2·5 

--- ---- ------------
32 1,000 9·2 3 : 1{ Creosote oil 0·50 1·00 NaCl 10% soin. 191·5 19·1 31·5 {Good, firm froth ; con-

Fumol ... 0·15 0·30 Pot. Xanth: 0·1 0·2 80·0 8·0 12·8 2·25 75·5 centrate B taken off 
after adding xanthate. 

-- --· -------- ---------------
33 600 9·2 5 : 1{ Euco. ... 0·38 1·27 NaCl 10% so in. 

Kero ... 0·125 0·42 Pot. Xanth. 0·1 0·33 161·0 26·8 26·0 2·55 72·3 -- ----- --------------------------
34 750 9·2 4 : 1{ Euco. ... 0·38 1·01 NaCl 10% soin. 

22:7 32:o 
... 

72:3 Kero. ... 0·125 0·33 Pot. Xanth. 0·1 0·27 170·0 2·55 
---- ----- ------------------------

35 1,000 9·2 3 : 1{ Euco. ... 0·38 0·76 NaCl 10% so in. ... ... 
Kero. ... 0·125 0·25 Pot. Xanth: 0·1 0·2 213·8 21·4 32·0 2·5 72·8 

-- ·--- ------------
36 600 9·2 5 : 1{ Creosote oil 0·375 1·25 NaCl 10% soin. 

Kero. ... 0·125 0·42 Pot. Xantii: 0·1 0·33 121·5 20·2 31·0 2·4 73·9 -------------------- ·------------------------------
37 750 9·2 4 : 1{ Creosote oil 0·375 1·0 NaCI 10% soin. 

18ii:2 
... 

36:o Kero. ... 0·125 0·33 Pot. Xanth: 0·1 0·27 24·8 2·6 71·7 
-- --------------------------------

38 1,000 9·2 3 : 1{ Creosote oil 0·375 0·75 NaCI 10% soin. 
Kero. ... 0·125 0·25 Pot. Xanth. 0·1 0·2 239·2 23·9 23·5 2·7 70·6 

--- ------ -------------------------

1{ 

Euco. ... 0·38 1·27 NaCl ... 10% so in. 
39 _:I __ ~~- 5 : Kero. ... 0·125 0·42 Pot. Xanth. j 0·05 0·166 ... ... ... ... .. . 

... ... ... .. . ... Na,S ... 1·5 5·0 
u4:4 3a:o ... ... ... ... ... H,SO, ... till acid 19·1 2·8 75·0 

-------------------------------------
40 600 9·2 5 : 1{ Euco. ... 0·38 1·27 NaCl 10% so in. 

10l:2 3S:o 
} Added Na~S and H,SO, 

Kero. ... 0·125 0·42 Pot. Xanth. 0·05 0·166 16·9 2·5 72·8 till flotat on of pyrite 
ceased. 

-- ------------------------------------------
1{ 

Euco. ... 0·38 1·27 NaCl 10% soln. ... . .. ... . .. .. . }similar to Test 40. 41 600 9·2 5 : Kero. ... 0·125 0·42 Pot. Xanth. 0·05 0·166 ... 
2s:o 2:7 70:6 ... ... ... .. . ... FeCI, . .. 2·0 6·6 129·1 21·5 

---------------------------------------· ------
1{ 

Euco. ... 0·38 1·27 NaCl 10% soin. . .. ... ... .. . .. . } Added Na,S after grind-
42 600 9·2 6 : Kero. ... 0·125 0·42 Pot. Xauth. 0·05 0·166 ... .. . ... ing ; twenty minutes ... ... ... . .. ... FeS0,.7H,O 2·0 6·66 103·6 17·3 36·8 3·0 67·4 contact . 

-- I ------------------------------

]{ Euco ... 0·38 1·01 NaCl ... 10% soin. ... ... . .. ... .. . 
43 750 9·2 4 : Kero. ... 0·125 0·83 Pot. Xanth. 0·05 0·13 ... ... ... ... .. . }N~S and FeS0,.7H,O ... ... ... .. . ... FeS0,.7H,O 2·0 5·33 

12i·:s 
... 

3S:o 
... a ded during grinding. ... ... ... .. . ... Na,B ... 2·0 5·33 20·3 2·35 74·4 

I 

School of Mines, Kalgoorlie 
23.rd June, 1927. 

B. H. MOORE, 
Lecturer in Metallurgy. 

Supplementary Report on the Flotation of Sulphide Ore from the West Lode, 
Wiluna Gold Mines, Limited, Wiluna. 

At the request of the State Mining Engineer, thl.) 
General Manager of \Viluna Gold Mines, Ltd., Mr. 
H. E. V ail, supplied a second sample of ore from the 
West Lode for experimental investigation. This 
sample of ore had been crushed at the mine to ap · 
proximrttely half-inch size and contained a consider­
able proportion of fines. For the purpose of this 
investigation samples of ore haYe been cut out fron; 
this parcel and crushed dry to pass an 8-mesh I.M.M. 
screen and the final grinding for flotation purpose, 
has been carried out wet in the pebble mills, the 
grinding period being three hours in each case, as 

it had been found in the preliminary investigation 
that for flotation it was essential that the feed to 
the flotation machine should b.~ at least 90 per cen~. 
minu8 150-mesh I.M.l\I. screen. This fine grinding is 
rcn::lcrt~ll imperatiYe on a;eonnt of tiw extreme fine· 
ness of the sulphide minerals in the o:e, since suc­
cessful flotation ran not be achieved unless the sul­
phide,, are eompletely separated from the enclosin!l. 
gangue. In Tests 1-6 the peuble mill product wa3 
82 per cent. minus 150-mesh, while in the remainder 
of the tests the whole of the ore passed 150-mes}J. 
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Use of Salt Water. 
There was received with the ore a small quantity 

of vViluna salt water, some of which has been useu 
in the testing without any difficulty being experi­
enced in obtaining results similar to those ootained 
with a 5 per cent. solution of sodium chloride. Re­
use of the salt water filtered from the residues and 
concentrates produced in these tests introduced no 
difficulties in treatment, so that it can safely be con­
cluded that if other flotation conditions are correct 
the use of this salt water, deuse though it be, will 
introduce no detrimental factors in the flotation of 
this ore. The density of the Wiluna salt water is 
1.12 and its mineral content i8 as follows :~ 

Calcium sulphate, Ca.S04 ... 
Magnesium sulphate, MgS04 
Magnesium chloride, MgCl2 
Sodium chloride, NaCl ... 

Total solids 

Acid reaction, PH- 3·0. 

Grains per 
gallon. Per cent. 

1,412·7 2·02 
1,162·3 1·66 

28·3 0·04 
10,011·4 14·30 

12,614·7 18·02 

In the previous investigation (vide the Report of 
23rd .June, 1927) it was shown that better results 
were obtained by using salt water than when fresh 
water was used, even when the water used for flota­
tion contained up to 20 per cent. N a Cl. Hence, in 
the present investigation the use of salt water has 
been adhered to. 

Flotation Oils. 
Since, in previous investigations, eucalyptus oil, 

creosote oil and kerosene have been found to be suit­
able and efficient oiling and collecting agents for the 
auriferous sulphides, these oils have been used in 
varying proportions in the present series of tests. 
Coal tar rhas not been used on account of the un­
satisfactory nature of the re&ults obtained in the 
previous series of tests. Creosote oil, Australian 
Gaslight Co.'s Middle Oil, Sp. Gr. 0.96, has been 
found to give excellent results when used in con­
junction with eucalyptus oil and kerosene, lower 
grade residues being produced when this mixture of 
oils was used than when eucalyptus oil and kerosene 
alone were used. 

Conditioning Agents. 
The use of potassium xanthate has been found to 

improve the nature of the floats, dirty floats and 
high-grade residues being produced when this re­
agent was absent and other flotation conditions were 
kept constant. When used, this reagent has been 
added to the pebble mill charge. 

In the previous investigation on ore from this lode, 
which the results of tests showed to be partially 
oxidise-1, the use of sodium sulphide was found to 
be necessary to film the partially oxidised sulphides 
and render them amenable to flotation. In the pre­
sent series of tests the use of this reagent has been 
found necessary, and therefore in the majority of 
'tests this reagent has been used. The time 
of contact of this reagent with the ore is an 
important factor, and to determine the result of 
variation of time of contact a o;eries of tests has been 
carried out in which all other conditions have been 
kept constant while the time of contact has been 
varied. In all tests where sodium sulphide has been 
used this reagent has been added to the pebble mill 
charge so that it might be enabled to act on the sui-

phides as soon as they were separated from the 
gangue. In this way residues have been reduced to 
1 d wt. and less per ton. 

Pnlp Consistency. 
The consistency of the flotation feed has been 

varied from 1 part solids to 5 parts water up to 
1 part solids to 3 parts water, and the results indi­
cate that the high-density pulp introduces no diffi­
culties, although, as is natural in a thick pulp, there 
is a tendency for the percentage of concentrate to be 
increased by inclusion of gangue in the float. This 
is not necessarily a disadvantage, since the primary 
concentrate can always be re-cleaned to a hig-h-grade 
concentrate at small cost, as i~ invariably the prac­
tice in base metal flotation practice. The use of a 
thick pulp also increases considerably the capacity 
of the flotation plant. Two concentrates have been 
produced in nearly all tests, the second representing 
a middle product which in practice would be re­
turned for re-treatment to ihe flotation machines 
along with the feed. In all te»ts in which the resi­
dues hnve been of low grade, the grade of the second 
concentrate or middle product has been either less or 
but little greater than that of the original feed. In 
practice this middle product would be returned to th,~ 
flotation machine for re-treatment, while the first 
roncentrate is of such high grade and constitutes so 
small a percentage of the feed that its re-treatment 
would be unnecessary. 

Time of Flotation. 
'fhe time of flotation has been kept constant 

throughout, six minutes beim;- allowed for removal 
of the first concentrate and a subsequent eight 
minutes for the second concentrate. The oils and 
reagents necessary for flotation have been added to 
the pebble mill charge, as thi::1 procedure has invari­
ably been found to yield best l'f•sults. In some cases 
additional quantities of oil have been added to the 
flotation machine after removal of the first concen­
trate, but, apparently, no advantage is gained 'by so 
doing, and in the later tests this practice has been 
discontinued. 

Duration of Treatment with Sodium Sulphide. 
Apparently at least eight hours' contact of the 

flotation feed with sodium sulphide is necessary be­
fore flotation, shorter periods of contact resulting in 
the production of high-grade residues; while still 
better results are obtained by increasing the time of 
contact. This appears to be due to the fact that the 
sulphides in this ore are comparatively slow floating 
and that long contact with sodium sulphide very 
greatly increases the flotation speed, so trhat low­
grade residues can be produced in a reasonably short 
flotation period. Maintenance of the pulverised ore 
in contact with sodium sulphide will introduce no 
difficulties in practice, this result being obtainable 
by similar methods to those at present in use in the 
agitation of slime with cyanidf: solution. 

Conclusions. 

As a result of this and the previous investigation 
the following conclusions have been arrived at and 
definite conditions can be laid down for successful 
flotation of the auriferous sulphides in this ore, 
viz.:-

1. The ore must be finely ground, preferably to 
pass 150-mesih I.M.M. screen. 



Teet 
No. 

Ore. 

Au, 
Wt., dwt. 

gram. per 
ton. 
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2. The use of salt water is beneficial, and no 
difficulty is experienced when using sodium 
chloride solutions up to 20 per cent. con­
centration, or when using and re-using mine 
water which contains 14.3 per cent. sodium 
chloride. 

3. In order to obtain a high percentage extrac­
tion and low-grade residues, the use of 
sodium sulphide in quantities up to 4 
pounds per tDn of ore is essential, and best 
results are obtained by adding this reagent 
during the grinding operation and allowing 
the ore to remain in contact with the sul­
phide for eight to sixteen hours subsequent 
to the grinding operation. 

4. The use of potassium xanthate results in the 
production of a cleaner concentrate than 
when it is absent, and tends to make flota­
tion of the sulphides more rapid. 

5. As oiling and collecting agents, eucalyptus 
oil, creosote oil, and kerosene constitute an 
excellent combination, but coal tar in con­
junction with eucalyptus oil and kerosene 
causes flotation of a cnnsiderable proportion 
of gangue, with the consequent production 
of a low-grade concentrate constituting too 
high a percentage of the ore for the proces'3 
to be an economical success. 

G. A thick pulp, 1 part ~;olids to 3 parts water, 
gives better results under the conditions set 
out than a thinner pulp. 

7. In order to produce a high-grade concentrate 
it is necessary to collect the first and more 
rapidly floating concentrate separately from 
the slower floating and lower grade portion 
. of the sulphides, the latter of which will 
be returned to the head of the flotation 
machine for retreatment. 

The following tabulation shows the results of tests 
carried out on this ore:- · 

ALI, ASSAY VALUES ARE STATED IN DWT. PER TON OF 2,000 LB. 

Feed, 
solid 

water 
ratio. 

on. 

Description. Wt., 
gram. 

Wt., 
lb. 
per 
ton. 

Reagents. 

Description. Wt., 
gram. 

Wt., 
lb. 
per 
ton. 

Con et. 

Wt., 
per 

cent. 

Au, 
dwt. 

fo~. 

! Middling. 

Wt., 
per 

cent. 

An, 
dwt. 
per 
ton. 

Distribution of gold, 
Resi- per cent. 
due 
Au, 

~~· Conct. Mtdd. Tails. 
ton. 

Remarks. 

1

: I J I I {Added Euco·tar (1 : 6) 1 600 8·5 1: 5 I Euco ... 0·24 0·8 NaCl ... 5 % 'Soln. 10·65 67·9 5·53 18·4 1·7 76·96 7·89 15·15 0·4 lb/ton; Na1B, 
6·7 lb./ton for mlad· 

Creosote oil 0 · 288 0 · 96 Pot. Xanth. 0 ·1 1 0 · 33 ling llotn. 

-- {\ Euco .... 0·24 0·8 NaCl ... 5% I Soln. -}--~---------I---I---I·---1-{_:.Mtd __ d_ling __ ta_k_en_o_lf_as 
2 600 8·5 1 · 5 Creosote oil 0·288 0·96 Pot. Xanth. 0·1 1 0·33 12·85 55·4 3·53 12·5 1·25 82·19 5·18 12·68 In Test 1. 

________ __:___{\ Enco. ::: 0·~~ 0···~ ::~:. ::: 52 ~: ·~ :~~~ -}--~----·---~--
3 600 8·5 ~' ~~eosote~~~ 0·~.~8 o:.~6 ~oa\Xan~~· ~:J ~:~~ 10·48\62·0 4-83 19·0 1·95 71·62 10·12 

{I Euco .... 0·24 0·8 ;';"aCI--.. -. !i%. Soln. -}--~'------~-------- {Addedeuco-tar(1:6), 

{

No oU or reagents 
18·26 added after taking 

off concentrate. 

4 _:__:_~ ~~e:ote~·i·l _:~.~8 o:.~6 ~~t,l""~~~· ~:6 ~:~~ _::_~~~_::_ 73-47 _:_:__1_9_·_59_, __ ?n_·e_'n_J_!n_·'-~_r_o_r_t11_:;o_tn_~-

{\ 
Euco-tar 0·48 1 6 NaCl ... 5 % Roln. } I {Dirty lloat, No oil or 

5 600 8·5 1: 5 6·57\74·0 4·88 23·0 2·10 61·88 14·50 23·67 reagentsaddeddurlng 

6 -----:-----:- 1 : 5{ i;;;~ta~ g~~: ~;;;\ ~;;~:::;~: 5~~ ~~~~· } 8·531--::- 3-40 --;.;~-::-~ 24-04 A:
0

:~ Test 5. 
... ... ... ... Na,S ... 2·0 6·66 , 

--11---l---1----1-----1---:-----------------'--------------·1---1--------

7 600 8·5 1: 5{ ~:~~te~il g:~~8~ g:~6~ ~gt~1xanth. 5o1 ~o~ni } 8·12172·0 6·80 I 20·5 1·6 68·48 15·94 
... ... ... ... Na,S ... 2·0 6·66 {

Aftsr taking olf conct. 
15·58 added euco-tar, 0·4 

lb./ton for middling. 

--------I·---{-I--E-uc-o-.-.-.. -l 0·24 0·8 I NaCl ... 5 % Soln. -}--~--------------
8 600 8·5 1:5 ~eosote~.i~ 0·~.~8 0·96 1 Pot.Xanth. ~:J 0·33 8·13, 66·0 4·83 26·0 1·75 62·79 14·69 22·52 As for Test 7. 

I { I 
... {1 ::~~ ::: 5% :~:. -} -:--~----

9 600 8·5 1: 5 Euco. ... 0·36 1·2 Pot.Xanth. 0·1 0·33 1 9·23' 60·0 4·88. 21·0 1·5 70·53 13·05 16·42 As for Test 7. 

------- _____ ! Na,S ... 2·0 ~~---~----~----------·I---I--------
{~ 0·30 11·0 NaCI ... 5% Soln. 'I} I I 1

0 _:___:_ 1: 5{~~ :::~ I::-~: I ::~Xan:::· 5~~ :~: :} 9·38 

11

62·5 ~~~~~~ 74·30 9·17 16·53 As for. Test 7. 

11 750 8·5 1:4 'I I 12·27 51·0 9·15' 12·5 1·0 76·44 13·97 9·59 As for Test 7. 
--------·---· Creosoteoil 0·288 0·77 Na,S ... 2·0 ~---------~-----------·l---l--------

12 750 8·5 1: 4{ ~;!,~~~te~ii g:~~g I g:~i ~~~\anih. 5o1 ~~~ni I\ 9·02 \ 70·0 \\ 5 32 I 26·0 11·45 70·65

1

. 15·46 13·88 fA~~~ eu~~t~ J:; 
... ... ... ... Na_S ... 2·0 ~·33 J l 0·096 lb./ton for 

----------- 1----__ --·---------'--'---l---l----l---l--ml-dd_lin_g_ll_ot_n_. __ 

{ 
Enco. ... 0·24 I 0·64 'I !'!aCI ... !i% Soln.\} I I 1 

13 750 I 8·5 1: 4 ~~eosote~.~ 0·~.~ 0:.:7. ~~t;s"""~.~· ~:~ ~:~; ___::___::_ HO ,_::_1 1·2 79·651 7·04 18·31 I As for Test 12. 

-----~ { Euco. ... 0·24 0·641 NaCI ... 5 % Soln. } I \ 
14 -750 8·5' 1: 4 Creosote oil 0·288 0·77 Pot. Xanth. 0·1 0·27 9·85 64·0 3·91 \10·0 1·3 78·59 7·56 13·85 As for Test 12. 

... ... ... ... Na,S ... 2·0 5·33 
--·I---{-I-E-u-co-.--... ---o:M 0·64\ NaCl ... 5% Soln. -}----------------

15 750 8·5 1: 4 Creosote on 0·288 0·77 Pot .. Xanth. 0·1 0·27 10·17 69·0 5·65 9·0 0·9 84·71 6·14 9•15 As for Test 12. 
Kero .... 0·125 0·33 Na,s ... _z_·o __ 5_·3_3 ____ ·--·----+---I----I-----+--------

16 750 8·5 1: 4 Creosote oil 0·288 0·77 Pot. Xanth. 0·1 0·27 8·08 79·5 8·611 16·0 1·0 74·28 16·08 { 
Enco. ... 0·24 0·64 NaCl 5 % Soln. } 

9 · 64 reagents during llotn. {

No addition of oU or 

Kero. ... 0·20 0·53 Na S ... 2·0 5·33 

As for Test 16. 17 -7-50-:--8-·5-l--1-:_4_{+~-u-c-~-~te-o-.il+g-:-~-~8- g:~* · ~~f'xanti;. 5oo/Y \ ~~~i } 9-50 ~~~-::--::-· 76·92 -::-- 9·52 

-------- Kero .... 0·20 ~-Na,S ... 2·0 15·33 ____ ---!---------

{ 
... ... ... NaCI ... 5 % I Soln. } I 

18 750 8·5 1: 4 Creosote oil 0·31 0·83 Pot. Xanth. 0·1 0·27 9·28 72·0 5·65 9·0 1·0 83·23 6·17 10·60 As for Test 16. 
Kero. ... 0·20 0·53 Na,S ... 2·0 5·33 ---- l----l----1---------

19 750 8·5 1 : 4 ... water 9·43 69·0 7·49 14·0 1·3 75·84 12·15 12·51 
Creosote oil 0 · 288 0 · 77 Pot. Xanth. 0 ·1 0 · 27 

As for Test 16. 

1 

Euco. ... 0 · 24 0. 64 Wlluna salt ... ... I 
... ... ... Na,S ... 2·0 5·33 

-------- ---1-----1--- -----------l---l---1·---1---1·--l--------
20 750 8·5 1 : 41 

Euco. 000 0·24 

Creosote oil 0 · 288 
Kero. ... o ·125 

0·64 Wllnnasalt 
water 

0 · 77 Pot. Xanth. 
0·33 [ Na,S ... 

0·1 
2·0 

... s 7·67 65·0 9·92 20·0 1·3 
0·27 
6·83 

61·96 24·67 18·87 As for Test 19. 
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ALL ASSAY VALUES ARE STATED IN DWT. PER TON OF 2,000 LB. 

Ore. 
I Feed, I OIL 

Reagents. Con et. Middling. Distribution of gold, 
per cent. 

--~--I solid I ----,.----1--~--1 ----- Resi­
due 

Test 
No. Wt., 

gram. 

750 

35 1,000 

36 1,000 

An, 
dwt. 
per 
ton. 

8·6 

water I . ratio , Desenptlon. 
. I 

1: a{ Euco. ... 
Creosote oil 
Kero. ... 

37 1,000 8 · 4 1 : 3 Creosote oil { 
Euco. ... 

1 Kero. . .. 

38 1,000 

" 1,000 8·4 

Wt., 
gram. 

Wt., 
lb. 
per 
ton. 

Description. 
Wt., 
lb. 
per 
ton. 

Wt., 
per 

cent. 

Au, 
dwt 
per 

ton. 

Au, 
Wt., dwt. 
per per 

cent. ton. 

An, 

~~· Oonct. Midd. 
ton. 

8·18 

Tails. 
Remarks. 

{

Six hours' oontact 
with Na,S. 

9 · 73 tact with Na,S. {

Sixteen hours' con· 

6·88 with Na,S; less {

Eight hours' contact 

creosote on. 

or Pot. 

11·69 No Na,s. 

9 · 33 Duplicate of Test 33. 

7 · 66 Duplicate of Test 33, 

8·07 Duplicate of TIBt M. 

7 ·58 Duplicate of TIBt U. 

'---1----1---1-------

45 1,000 8·4 1: 3 Creosote oil 0·576 1·15 Pot. Xanth. 0·1 0·2 13·04 { 
Euco. ... 0·48 0·96 NaCl 5 % Soln. } 

55·2 8·82 8·0 0·75 84·78 8·31 6·91 Duplicate of Teat 84. 
Kero. ... 0·25 0·50 Na,s ... 2·0 4·0 

In all tests where sodium sulphide has been used, 
and the time of contact is not stated, that period has 
been the grinding period, viz., three hours. Tests 37, 
38 show clearly the effect of not using potassium 
xanthate and sodium sulphide. Tests 40-46 confirm 
the results of Tllsts 33, 34 and show the possibility 

of reducing the residues below 1 dwt. per ton with a 
consequent recovery of over 90 per cent. of the gold. 

B. H. MOORE, 
Lecturer in Metallurgy. 

Metallurgical Laboratory, 
School of Mines, Kalgoorlie, 

27th August, 1927. 
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Report on the Flotation of Sulphide Ore from the East Lode, Wiluna Gold 
Mines, Limited, Wiluna. 

Ore Sample. 
At the same time as the sample of ore from the 

West Lode, previously reported upon, a sample of 
ore from the East Lode was also received through 
the courtesy of the General Manager of Wiluna Gold 
Mines, Limited, Mr. H. E. V ail. This sample, weigh­
ing 2 cwt., was found to have been cr~shed to ~p­
proximately half-inch size and to contam a consid­
erable proportion of fines, much of which appeared 
to be oxidised ore. Examination of the ore sample 
disclosed the presence of considerable quantities of 
completely oxidised and semi-oxidised ore, the rela­
tive proportions of which it was impossible to deter­
mine. A sample of this oxidised and semi-oxidised 
ore was collected and found to assay the same as the 
general sample, viz., 5.6 dwts. Au per ton (2,000 lb.). 
On acevunt of the partially oxidised character of the 
ore it was considered that the ore was not entirely 
suitable for testing for flotation, but, nevertheless, 
tests have been carried out to determine whether a 
satisfactory recovery of the gold could be obtained 
by flotation. The presence of oxidised ore is con­
firmed by the estimation of t<.tal and sulphate sul­
phur which was carried out on the first bag of ore 
tested and gave the following result:-

Total Bulphur 2.185 per rent., representing Sulphur 
as Sulphide 2.058 per cent. 

Sulphur as Sulphate 0.127 per cent., representing 
(SO,) 0.381 per cent. 

In consequence of the semi-oxidised condition of 
a considerable proportion of the ore it has not been 
found possible to obtain similar results to those ob­
tained on ore from the West Lode, even with the use 
of re-conditioning agents such as potassium xanthate 
and sodium sulphide. In addition, the sample was 
of low grade-5.6 dwts. Au per ton-and therefore in 
order to obtain a high percentage recovery of the 
gold in the form of a flotation concentrate, it is 
necessary that the flotation :i'esidues should be of 
lower grade than 0.5 dwt. Au per ton. This has so 
far not been found possible, although it has been 
found possible by flotation alone to produce residues 
assaying 1 dwt. Au per ton and by cyanidation of 
the flobtion residues to produce final residues of as 
low grade as 0.1 dwt. Au per ton. 

Although the average grade of ore from the mine 
is approximately 10 dwts. Au per ton (2,000 lb.), this 
sample from the East Lode is only of slightly more 
than half that grade, and therefore was either taken 
from a low-grade portion of the lode or contains 
nearly 50 per cent. of non-aur:ferous gangue. 

On account, therefore, of the low grade of this 
sample of ore, and the presence of a considerable 
proportion of oxidised ore, results obtained by flota­
tion rannot be considered to be indicative of the 
probable results from the flotation treatment of true 
sulphide ore of the grade of avnage run-of-mine ore. 
Results on such an ore, unsuitable as it is for flota­
tion treatment, do, however, indicate that very much 
better results should be obtained on ore which has 
not been partially oxidised. 

The results of a series of cyanidation tests on 
flotation residues shown in tabular form under 
"Cyanidation of Flotation Residues" tend to support 

the conclusion that in all probability as much as 80 
per cent. of the gold not recoverable by flotation ~ 
present in the oxidised portion of the ore. and IS 

therefore not possible of recovery by flotatiOn con­
centration. Direct cyanidation tests on the ore also 
support this view. 

Sine~ Wiluna ore contains a small percentage of 
arsenical pyrites and a portion of the gold is asso­
ciated with this mineral, which is considered by flota­
tion authorities to be the most difficult of all sul­
phides to float,* it is necessary, if low-grade residues 
are to be produced, that mean~ must be adopted to 
secure the flotation of this mineral. 

Flotation Conditions. 

In a previous investigation on ore from the West 
Lode flotation conditions were determined which en­
abled residues of lower grade than 1 dwt. Au per 
ton to be produced. These conditions have therefore 
been used as a basis for the investigation of the ore 
from the East Lode, but on account of the different 
nature of the ore under investigation these conditions 
have had to be modified somewhat, as a result of 
which the production of residues of 1 dwt. Au per 
ton has been found comparatively easy. As it will 
be necessary to treat in the same plant ores from the 
different lodes of the mine it is necessary, if flotation 
treatment is to .be adopted, to determine conditions 
which will give equally good results on the different 
classes of ore. 

Salt Water. 

Previous investigations have shown that in order 
to produce an economical percentage of concentrate 
of high grade the use of salt water is essential, no 
difficulty being encountered with solutions containing 
from 5 to 20 per cent. sodium chloride, or with mine 
water containing over 14 per cent. sodium chloride. 
The effect of using fresh water when other condition" 
are suitable is shown in Test 40, where a low-grade 
concentrate, high-grade middle product and a low 
recovery were obtained, in addition to which the 
froth contained much slimed gangue material and 
was not of similar character to that produced when 
salt water was used. Hence, except to show the effect 
of fresh water, all tests have been carried out in salt 
water. 

Pulp Consistency. 

In previous tests it has been found that a pulp 
ratio of one part solids to three parts water gave 
better results than a pulp containing a smaller pro­
portion of solids, in spite of the fact that in a thick 
pulp there is always a tendency for gangue particles 
to be included in the froth to a greater extent than 
in a thin pulp. Other conditions being equal, a thin 
:flotation feed apparently tendfl to the production of 
relatively high-grade residues-vide Tests 23, 24. 
The use of a thick pulp has the added advantage that 
the capacity o:l' the :flotation machine is thereby in­
creased. 

* Selective Flotation as Applied to Canadian Ores, 
bv C. 8. Parsons-Memorandum Series No. 11, Mine~ 
n"~nch, Department of Mines, Canada, 



Oils. 

The same combination of oils has been used as in 
previous tests, viz., eucalyptus oil (crude), creosote 
oil (Australian Gaslight Co.'s Middle Oil, Sp. Gr. 
0.96) and kerosene, and in the main the proportions 
prevwusly found satisfactory have been adhered to, 
no benefit having been derived from an increase in 
the proportion of creosote oil. ln all cases where 
~alt water has been used this c&mbination of oils and 
collecting agents has been found to produce a com­
pact and well-loaded froth. h all cases the whole 
o~ the o.ils has been added to the pebble mill charge, 
smce th1s procedure has alway" been found to yield 
the most satisfactory results. 

Conditioning .Agents. 
On account of its proved beneficial effect on the 

flotation of partially oxidised ore from the West Lode 
sodium sulphide has been largely used as a re-sul~ 
p~idiser of partially or superficially oxidised sulphide 
mmerals. It has been found, however (Test 9) that 
sodium sulphide alone brings about but slightly better 
results than when no sulphide is used (Test 7) other 
conditioning agents being absent. ' 

Potassium xanthate, however, has been found essen­
tial and its effect is yery marked. (Cf. Tests 7, 8, 9.) 
1~ a. recent paper presented at the Salt Lake City 
Meetmg of the American Institute of Mining and 
~etallurgi~al Engineers, in August, 19'27, the author, 
!Il attemptmg to explain the action of alkali xanthates, 
suggests the possibility that insoluble xanthates of the 
heavy metals are formed by reaction of the xanthate 
ion with the base metal atom at the surface of the 
mineral, and that explains why, after treatment with 
xanthate, pyrite is the most floatable of all the sul­
phide minerals.* 

In the present series of tests it has been found 
that when xanthate is used for this purpose no sod­
ium sulphide need be used, and that apparently the 
maximum proportion of xanthate necessary is 0.6 
pound per ton of ore. (Tests 28, 29, 30.) If Gaud­
in's theory, quoted above, as to the action of xan­
thate is correct, it would appear that this effect would 
be enhanced by increasing the time of contact of the 
pulverised ore with the xanthate. Therefore the con­
clusion is reached that it is advisable to add the 
xanthate to the mill circuit as early as possible and 
that consequently the xanthate should be added to 
the tube mills along with the oils so that the action 
may go on between the xanthate and the fresh sur­
faces of the sulphide minerals as soon as the latter 
are produced. A comparison of the results of Tests 
~7 and 38, in the latter of which xanthate was addeil 
to the flotation machine, the two tests being identical 
in all other respects, shows that there is a marked 
increase in the percentage of the gold recovered by 
flotation and a diminution of the grade of the middle 
product when the xanthate is added to the pebble mill. 

Ferrous sulphate has been used in some cases to clean 
the surface of the sulphides before flotation (Tests 
25, 27), and so render more rapid the adherence 
of the oil film, but, except when sodium sulphide was 
used in conjunction with the ferrous sulphate prac­
tically no benefit has been derived from its use. In 
the case where S'Odium sulphide was used with ferrous 
flulphate, probably the :floatability of the pyrite was 
increased by deposition on its surfaee of a thin film 
of preeipitated ferrous sulphide produced by the 
tlCtion of the sodium sulphide on the ferrous sulphate. 

* Flotation Mechanism, by A. M. Gaudin, Director 
of Resooreh, University o:f' Utah. 
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On account of its solvent action on arsenious oxide, 
a film of which may be formed by oxidation on the 
surface of the arsenical pyrites, a small quantity of 
tartaric acid has been used in Tests 37, 38, 39, 41, 
42, 43 for the purpose of removing such possible 
film which would inhibit flotation, and this has re­
sulted in the production of residues of 1 dwt. per ton 
with a recovery of over 75 per cent. of the gold in 
the form of a concentrate, leaving approximately 
15 per cent. of the gold in the residues. Cream of 
tartar and argol gave much less satisfactory results. 
Sodium sulphide, when used in conjunction with tar­
taric acid and potassium xanthate has no appreciable 
effect on the results. 

From the foregoing the following conclusions are 
reached, viz. :-

(a) The use of sodium sulphide on this partially 
oxidised ore is not necessary. 

(b) The use of potassium xanthate is essential, 
and by its use residues of 1 dwt. per ton 
can be obtained, with a recovery of ap­
proximately 75 per cent. of the gold in 
the finished concentrate in one operation, 
a further 10 per cent. being contained in 
the middle product which is re-treated. 

(c) Increasing the proportion of potassium xan­
thate used slightly improves the result, 
apparently the most efficient proportion 
being 0.6 lb. per ton. 

(d) On account of its solvent action on arsenious 
oxide which, owing to partial oxidation, 
may film the arseno-pyrite, tartaric acid 
used in conjunction with xanthate appears 
to yield a low grade residue with a high 
percentage recovery in the concentrate. 

(e) In order to secure the best results from the 
use of xanthate, it is advisable to add the 
reagent to the grinding mill so as to secure 
the longest possible contact between the 
xanthate and the mineral surfaces. 

Fineness of Grinding. 
On account of the fineness of the sulphide minerals 

in the ore, fine grinding is necessary and, as is usual 
for flotation, the final fine grinding, if not the whole 
of the grinding, must be carried out wet, partly on 
account of the oxidation of the sulphide minerals 
that will take place owing to the heat generated 
during a dry-grinding operation and partly on ac­
count of the tendency during dry-crushing for the 
sulphide and gangue particles to be ground into one 
another. Grading analyses of the flotation feed are 
as follows:-

TESTS 1-13. 
I.M.M. Screen 

+lOO 
+ 150 
- 150 

TESTS 14-18. 
I.M.M. Screen. 

+lOO 
+ 150 
-150 

TESTS 19-49. 
T.M.M. Screen. 

+lOO 
+ 150 
- 150 

Per cent. 
1·2 

17·8 
81·0 

Per cent. 
0·0 

10·9 
89·1 

Per cent. 
0·0 
1·2 

98·8 

For all tests the ore has been crnshed dry to pass 
a 16-mesh I.M.M. screen, the final crushing being 
carried out wet in t.he pebble .mill. 



182 

Time of Flotation. 
In the previous investigations on ore from the 

West Lode the duration of flotation which gave best 
results was found to be six minutes for the removal 
of the concentrate, with a further eight minutes for 
removal of the middle product for re-treatment. 
These periods have been adhered to in the present 
investigation with good results, although in some 
tests with the higher proportions of xanthate it has 
been evident that a shorter flotation period would 
probably have yielded equally good results. Even 
with this comparatively long flotation period the per­
centages of concentrate and middling have not been 
high. This period of the duration of flotation IS an 
important factor in the economical flotation of ores 
since in practice it must be controlled by regulation 

of the rate of flow of the pulp through the flotation 
cells ana this, in turn, determines the tonnage cap­
acity of the machine on a particular ore. Hence the 
flotation period must be as short as possible con­
sistent with the production of low grade residues. 
Test 46 shows the effect of reduction of time of 
flotation from 14 to 10 minutes, although further 
confirmation of the effect of this reduction is neces­
sary before a definite conclusion as to the minimum 
time of flotation can be arrived at, and some modi­
fication of other flotation factorR may possibly permit 
of a reduction in the time required to produce a low 
grade residue. 

The following tabulation shows the detailed results 
of all the flotation tests carried out on this sample:-

FLOTATION TESTS ON SULPHIDE ORE FROM EAST LODE, WILUNA GOLD MINES, LTD. 
Sample No. 1, Assay Value---5·6 dwt. Au. per ton (2,000 lbs.) 

Oil. \ Reagents. I Con et. I Mlddllngs. Dlatribntlon of gold, 
Feed, Res- per cent. 

Teot Ore, 
No. Wt., 

Gram. 

Solid 

Water 

... ·----~--~--~ I ' I Wt., Wt., Wt., 
Description. Wt., lb./ Description. Wt., I lb./ per 

Remarks. 
!due, 

Conot.l Mldd.l Tails. I Au, Wt., I Au, Au, 
dwt./ per dwt./ dwt./ 

1 1,000 

Ratio. 

Euco ... 
Creosote oil 
Kero ... 

gram. ton. \ gram. ton. cent. ton. cent. ton. 

I 

0·48 0•96 1 NaCI 
0·576 1•15 Pot. Zanth. 
0·25 0·50 ... ... 

5% 
0·1 

Soln.} o:.: 10·13 88·2 7·17 

ton. 

70·49 9·92 19·59 

----------------------------------------------------------
contact 

2 { 
Euco ... 0·48 0·96 NaCl 5 % Soln } 

1,000 1: 3 Creosote oil 0·576 1·15 Pot. Xanth. 0·1 0·2 · 9·18 
Kero ... 0·25 0·50 Na,s ... 2·0 4·0 

10·46 {
Three hours' 

17·85 with Na"S. 42·6 6·20 9·2 71·69 1·15 

-3-------{ Eu.;;;---:-::-1~ 0·96 Nam-:-.-:-5% Soln. -}------------~-------------{Sixteenho~rs· contacl 
1,000 1:3 Creosoteoil 0·576 1·15 Pot.Xanth. 0·1 0·2 10·26 45:6 6·48 11·0 1·3 72·27 11·01 16·72 with Na,S. 

Kero ... 0·25 0·50 Na,S ... 2·0 4·0 

{

Euco--.. -:-~ 0·96 Na Cl--... - 5% Soln. } ---~---
4 1,000 1: 3 Creosote oil 0·576 1·15 Pot.Xanth. 0·1 0·2 10·88 40·6 5·89 14·0 \1·6 67·19 12·54 

Kero. ... 0·25 0·50 Na,S ... 2·0 4·0 {
Eighteen hours' contact 

20·27 with Na,S 

5 { 

Euco. 0·48 
1,000 1 : 3 Creosote oil 0 · 576 

Kero. ... 0·25 

-------------------------------------------·---
0·96 NaCl ... 5 % 
1·15 Pot. Xanth. 0·1 
0·50 Na,S ... 2·0 

Soln. } 
0·2 6·95 
4·0 

54·8 7·83 16·4 1·5 60·73 18·88 {
Twenty·slx hours' con-

20·39 tact with Na,S. 

{ 
Euco. 0·48 0·961 NaCI ... 5 % Soln. } {Twenty-ell(ht hours· con-

6 1,000 1 : 3 Creosote oil 0·576 1·15 Pot. Xanth. 0·1 0·2 9·00 44·2 5·02 12·0 1·6 66·79 10·11 23·10 tact with Na,S, 
Kero. ... 0·25 0·50 . Na,S ... 2·0 4·0 

--·---·--{Euco.--:-.-:-~o.96I""Nam-.-.. - 5% 8;;1;--} -------------------{Determination of effect 
7 1,000 I 1: 3 Creosote oil 0·576 1·15 ... ... 5·57 35·0 5·97 30·4 2·8 31·23 29·07 39·70 of non-use of pot, 

Kero. ... 0·25 0·50 ... ... xanth. and N~k,S. 
-------------------

{ 
Euco. ... 0·48 0·96 NaCl ... 5 % Soln. } {Determination of effect 

8 1,000 1: 3 Creosote oil I 0·576 1·15 Pot. Xanth. 0·1 0·2 6·77 54·2 6·52 9·8 1·55 64·91 11·30 23·79 of pot. xanth. alone. 
Kero. ... 0·25 0·50 ... ... ... ... 

------{ Euco. -~~·~0-961 Naru-=- 5% -;;;;- _} _________ --------------- {Determlnat~~ffecl 
9 1,000 1: 3 Creosote oil 0·576 1·15 I Na,S ... 1·0 2·0 6·42 36·0 4·63 23·2 2·9 38·74 18·00 43·26 of Na,S alone. 

Kero. ... 0·25 0·50 ... ... , 
-·--1------1,----------------------------- ----1------------

{ 
Euco. ... I 0·48 0·96 NaCl ... 5 % Soln. } I {Twenty·four hotu's' con· 

10 1,000 1; 3 Creosote oil 0·576 1·151 Pot. Xanth. 0·1 , 0·2 7·37 51·0 5·20 16·4 1·75 61·20 13·88 24·92 tact with Na,~. 
. Kero. ... I 0·25 0·50 Na,S ... 1·0 I 2·0 I 

11 1,000 1 : 3{ ~;~~~~te ~ii 1 g: ~~ T~f! ~~E1 ~~th. g~f1·1~1n. } 7-55 -::---::- _1_0_·_o-:l-1_·_5_5_
1
_7_1_·_3_3_

1
_7_·_2_4_1:. -2-1--4-3-I-{-Tta-w-~r-t-~-ik_o_ur_N-~:;fs' con· 

Kero. ... 0·25 0·50 j Na,S ... 1•0 2·0 

--------{Eu.;;;---.~ 0·48-o-:-;;(Jj Wil~;salt -;;;t;;;--:::-~-}------------~------------{Twenty·fonr hours' con· 
12 1,000 1: 3 Creosote oil 0·576

1

1·151 Pot. Xanth.l 0·1 0·2 7·15 51·0 
1

6·55 14·0 ]1·55 61·79 15·54 22·67 tact with Na,S. 
Kero. ... 0·25 0·50 Na,S ... 

1 

1·0 2·0 

------{·E~;:--.. -:-~1 0·06 - NaCJ---.-.. -5-o/; 8;;1;--}------------~
1
-------- {Twenty·one hours' con-

13 1,000 1 : 3 ~=~;.ote ~~~ g:~~6 ~:~g ~~:·l"n~~- g:5 ~:~ 6·87 58·0 6·45 10·8 1-3 68·60 11-98 19-42 tact with Na,s. 

-.:: _":_"_ ~ _1:~:~~ z ~~~J~ ~~"·~IU: J[ll:~ " · · "-_:__I~J_ .. ·~~ .. _,_:_ r~"'~::·.:~~ 
{ 

Euco. ... 0·4~ 0·96 NaC\ ... 5 % Ro\n. '} 
1 I {Twenty··one bOUT'' ron-

15 1,000 1: 3 ff:ro;_ote~~~ g:~~H .ll:~g ~~tlan~~-~ g:~ ~ 0 I 8·05 52·0 5·33 6·8 i 1·35 \ 73·21 6·34 2o-45 tact with Na,R. 

-- ____ ]. ___ ------------"----'-------~- --. -------------------
' { Euco. ... I 0·48 1 0·96 NaCl ... 5 % Soln. } i I {Twenty·four hotm' con· 

16 LOOO 1:3 :. Creosote oil I 0·5?611·15 Poc.'Xanth. 0·2 0·4 ·9·61 46•0 8·70 6·4 l' 1·45 71·29 9·18 19•53 tact with Na,~. 
I Kero. ... 0·2D 0·50 Na,S ... 3·0 6·0 

--------·---------------------------·-----------·--·--· --· -------------
{\ 

Enco. ... 0·48 0·96 NaCl ... 5 % Soln. } . {Twenty-four hours• con-
17 1,000 1:8 Creosote oil 0·576 1·15 Pot.Xanth. 0·2 0·4 10·16 40·0 6·95 5·6 1·6 70·31 6·73 22·96 tact with Na,s. 

_________ i Ker~:.:._~ 0·50 ~~~---:.:._~-~~------------------·---l·---l·------·-·---

{
' Enco ... 0·48 0·96 NaCl ... 5 % Soln.\} 

18 1,000 1: 8 Creosote oil 0·576 1·15 Pot. Xanth. 0·2 0·4 11·31 34·0 8•69 6·0 1·4 70·08 
Kero. ... 0·25 0·50 Na,S ... 5·0 10·0 

------------------------------
{

Twenty·four haUl's' con-
9·50 20·42 tact with Na,s. 

19 1,000 { 

Euco ... 0·48 0·96 NaCl ... 5 % Soln. } · 
1: 8 Creosote oil 0·72 1·44 Pot. Xanth. 0·25 0·50 6•85 68·5 6·92 11·2 1·5 69·40 11·46 

Kero. ... 0·25 0·50 Na,S ... 2·0 4·0 
19·14 tact with Na,s. {

Twenty-two hours' con· 

{ 

Euco. ... 0·48 j 0·96 NaCl--:-.-:- 5% Soln. } ------------------{Twenty-tw~;;;,;:·-;;;; 
20 1,000 1: 3 Creosote oil 0·90 1·80 Pot. Xanth. 0·25 0·50 7·63 62·0 6·02 11·2 1·5 70·60 10·06 19·34 tact with Na,s. 

Kero. ... 0·25 1 0·50 Na,S ... 2·0 4·0 
----------1 ---------------------------

{ 
Enco. ... 0•48 1 0·96 NaCl ... 5 % Soln. } {Twenty-two hotll's' con 

21 1,000 1: 3 Creosoteoil 1·08 2·16 Pot.Xanth. 0·25 0·50 8·66 54·5 5·70 8·0 1·8 75·04 7·25 17·71 tact with Na,S. 

22~~,000 1: 3{ i;te~~ ~;;;6 ~;;; ;:~~Xan: .. ;:~ ;~;. } 7-42 -::--:~~~~ 1-55 66·81 11-15 -::-{1~t~~~~~~r~ 
Kero. ... 0·25 0•50 Na,S ... 2·0 4·0 
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FLOTATION TESTS ON SULPHIDE ORE FROM EAST LODE, WILUNA GOLD MINES, LTD.-continued. 

Sample No. 1, Assay Value-6•6 dwt. Au. per ton (2,000 lbs.) 

Remarks. 

I Feed, on. Reagents. I Conct. I Middlln~ ! Res- Dlstri~~;l:nt~ gold, 

ii~~ oo/f~. 1

j :1::. D~sc~~tio~-~-~~-~--~~i' Description.[ wt., I ~~/ ':!~· Id~~:; j ':!~· [ d~:; I ~~~~ eonct.[ Mtdd.[ Taus. 
Ratio. gram. ton. I gram. ton. cent. ton. cent. 

1 
ton. I ton. 

~--~--~--~--~--~--~--~--~--------------

23 As for Test 22. 600 1: 5{1 ~~~~oteoii g:~~ ~:ig ~~f.1xanth. 8-£'2 ~~~n- } 7·82149-o 5·78 10·611·3 68·72111-01 20·27 
Kero ... 0·15 0·50 Na,S ... 1·2 4·0 1 

2~ - 750 ~~-{!1~'!:eoii 8:~~2 T~f ~~Exanth. 8.{5 ~~~-:--}~~~~:-~:~-~~~~~~~~~~~:~-2--1----4-3-1--A-s--f·o·r--T--e·s·t-2._2 ____ _ 

__ ______ ,_!-ero. __ ... _ ~~_::'_":~---~~_!~-----I---------(-------!-----------------
25 1,000 1 : 3 Creosote oil 0·576 1·15 Pot. Xanth. 0·1 0·2 7·47 44·0 6·40 8·8 1·2 64·99 14·62 20·39 { 

Euco. ... 0·48 0·96 NaCI ... 5 % Soln. } I I ~-

--·----------------------------,-----------------------------------
~ero. ... 0·25 0·1'>0 FeSO, 7H,O 2·0 4·0 I I 

1 
Euco. ... 0·48 0·96 NaCl ... 5 % Soln. I I (Twenty-four hours' con-

26 1,000 1: 3 Creosote oil 0·576 1·15 Pot. Xanth. O·l 0·2 8·45141·0 4·56 10·4 1·5 66·08 9·04 24·88 ~ tact with Na,S and 

-----[---~-er~~~-~-~ 0:.~~};~,7~~ ~:g_ n ______ l ______ l

1 

_____ i _______ l_F~~~~H,O~--

li Euco. ... 0·48 0·96 NaCl ... 5 % Soln. I 1 {Twenty-four hours' con· 
27 1,000 1: 3 I Creoso-e oil 0•576 1·15 J;:ot. Xanth. 0·1 0·2 9·07 44·5 6·87 9·8 , 1·3 69·56 11·60 18·84 tact with Na,S and 

I 

Kero. ... 0·25 0·50 l!eSO, 7H,O 3·0 6·0 FeSO,. 7H,O. 
... ... ... ... Na,S ... 2·0 4·0 ------------------------------------------------------------

{ 
Euco. ... 0·48 0·96 NaCl ... 5 % Soin. } I I [ 

28 1,000 1: 3 Creosote oil 0·576 1·15 Pot. Xanth. 0·2 0·4 7·09 52·0 5·87 14·8 1·1 66·87 15·76 17·37 
I Kero. ... 0·25 0·50 ... ... ... ... . 

Sample No. 2-Assay Value-5 · 33 dwt. An per ton (2,000 lb.) Determination of elfect 

1 
of Increasing quantities 

29 I 1.000 1: 3 Creosote oil '0·576 1·15 Pot. Xanth. 0·3 0·6 8·37 51·5 
1 

4·93 9·4 1·1 75·25 8·09 16·66 { 
Euco. ... 

1 

0·48 0·96 NaCl ... 5 % ' Soln. } 1 ' ' of pot. xantluite. 

-----'---~_<: __ ... _,~ 0·50 ... .. .... _ .. _. ________ 1 _________________ _ 

30 1,000 '1: 3 Creosote oil 0·576 1·15 Pot. Xanth. 0·4 0·8 7·88 52·5 5·43 7·8 1·1 75·02 7·68 17·30 
I Kero. ... 0·25 0·69 ... ... ... ... 

1 { Euco. ···1 o-48 o-96 NaCI ... 5 % soln. } I 

-----'----------------------------------------------------------

1 
{ 

Euco. ...I 0·48 0·96 NaCl ... 5 % Soln. } I I 
31 1,000 1: 3 Creosote oil 0·576 1·15 Pot. Xanth. 0·2 0·4 10·40 41·0 7·28 6·6 1·1 

1

76·45 7·31 16·24 
Kero. ... 0·25 0·50 Na,S ... 1·0 2·0 I 

--~---~--{"E~;:--.. -. 1 o-48 o-96 Nac' ... 5%soln. -}------~------~------------
32, 1,000! 1: 3 Creosote oil I 0·576 1·15 Pot.Xanth. 0·3 0·6 9·84 41·0 1 6·57 8·8. 1·2 1 71·85 10·29 17·86 

1 i Kero. ... 0·25 0·50 Na,S ... 1·0 2·0 1 ' 

Determination of effect 
of increasing quantities 
of pot. xanthate with 
constant quantity of 
Na,S. Twenty-four 
hours' contact with 
Na,S. 

------~--------~-------------------------~----------
1 • { Euco. ... 0·48 0·96 NaCl ... 5 % Soln. } -

33 1,000 11: 3 Creosote o,l 0·576 1·15 Pot. Xanth. 0·4 0·8 9·50 45·0 6·94 7·6 1·2 73·64 9·08 17·28 
Kero. ... 0·25 0·50 Na,s ... 1·0 2·0 

-:~ 1,000 11: a{ ~~::oii I 8:~~~ n~ ~~~~X~:: g_;-~~n-:-}11~~~~~--;:--~~-~:;~0-27 ~5-251-(=-------------
Kero. ... 

1 
0·25 0·50 Na,S ... 2·0 4·0 . 

_:-f
1

1ooo ~~~~-{~~~~teoii'' g:g~6 ~:~~ ~~~1xanth. 8-i" ~~~n} 9-9~~~~~~~-~~~~~:~~o-61 14. 90 !~t~0~w~:t~h~1it!ntft~ 
Kero. ... 0·25 0·50 Na,S ... 2·0 4•0 , of Na,S. 

-------------------------------- ----------___ , ______ ------

1 
, {! Euco. ... 0·48 0·96 NaCJ ... 5 % Soln. } I 

36 1,000 11: 3 I Creosote oil 0·576 1·15 Pot. Xanth 0·4 0·8 11·29 37·0 6·53 9·2 1·0 74·59 10·72 14·69 
! Kero. ... 0·25 0·50 Na,s ... 2·0 4·0 l --r---,--{ Ecuco.--:-.-:- "().48 o-:oo- NaCJ--.. -. 5%- 8;;1~ -} --------------,------ ---~-{~-X-a-nt_h_a __ t_e_a_d_d_e_d_d_url __ n_g 

37 1,000 1: 3 reoso e oil 0·576 ' 1·15 Pot. Xanth. 0·2 0·4 5·85 44·5 6·93 19·2 1·9 46·56 23·79 29·65 flotation. 

__ 1 ______ 1 Ker~_:__~~~~~!::: Tartaric~~-~-----------------1--------------

1 

{ 
Euco. ... 0·48 0·96 NaC! ... 5 % Soln. } I {Tartaric acid and xanth 

38 . 1,000 1: 3 i":r';;'_ote~~ g:~;o ~:~g l~~T!:t~~~ g:i 8:~ 8·60 46·5 5·58 7·6 1·0 75·72 8·03 16·25 added to pebble mill 

------ t" Euco.--:-.-:-o~o-:96 Naa--:-.-:-5%-soln. -I --------------.---------{All reagents added to-. 
391' 1.000 1: 3 Creosote oil 0·576 1·15 Pot. Xanth. 0·2 0·4 11·29 35·0 6·42 7·0 1·0 1 75·64 8·60 15·7JI pebble mill. 24 hours 

Kero. ... 0·25 0·50 Ac. Tartaric 0·1 0·2 contact with Na,S. 
I ... ... ... ... Na,S ... 2·0 4·0 

--~-- --------------------------------=----------
1 

{ 

Euco. ... 0·48 0·96 Pot. Xanth. 0·3 0·6 } {Fresh water used 
40 1,000 1: 3 Creosote oil 0·576 1·15 Na,S ... 1·0 2·0 11·52 31·0 7·48 10·8 1·2 66·74 15·09 18·17 Twenty-fourhours'con 

__ j ______ Ker..:___:_:_:__~ 0·50 ... ... ... ... tact with Na_._s_. __ _ 

41 11,000 1: 3{ ~;:;,~'ateoii 8:g~6 n~ ~~?xanth. g}- ~~~- }12:-~~~:~~~-~~~-~~5-4~---::-~5-18 Duplicate of 38. 
'I Kero. ... 0·25 0·50 Ac. Tartaric 0·1 0·2 

-------{"'jfu;:---:-_-:-"().48 0·96 NaCI ... 5% [ Soln. -}--!---~------------------{r;;;eased quantity o 
42 1,000 1: 3 Creosote oil 0·720 1·44 Pot. Xanth. 0·2 0·4 7·63 53•0 8·20 8·2 1·0 72·76 12·09 15·15 creosote oil. 

__ i _______ Kero. __ .. _· ~ 0·50 Ac.Tartarlc 0·1 0·2 ---~-----------------
1 {[I Euco. ... 0·48 0·96 NaCl ... 5 % Soln. } I ---{Increased quantity o 

431 1,000 1: 3 i":;~_ote~~ 8:~~4 ~:;6 l~~T!rl~c 8:i g:~ 9·77 [ 42·0 7·14 7·6 1·2 72·71 9·61 17·68 creosote oil. 

--'-------------------------------------------'-----------=-------------
1 I {I Euco. ... 0·48 0·96 NaCl ... 5 % Soln. } I I {Effect of potassium bl 

44 • 1,000 1: 3 Creosote oil 0·576 1·15 Pot. Xanth. 0·2 0·4 8·51 1 50·0 6·55 6·8 1·4 . 72·25 7·56 20·19 tartrate instead of tar 

--:---,---{~~~~-~~::: :::: ::~lBitart :·~ :~:. -} --~~---1~--~------1--- {E~:c::::~ollnstead o 
45 i 1,000 1 : 3 , Creosote oil 0·576 1·15 Pot. Xanth 0·2 0·4 7·87 49·0 8·48 1 9·0 1·1 j 69·59 11·97 18·44 tartaric acid. 

1 ' Kero. ... 0·25 I 0•50 Argol ... 0·2 0·4 

--~ ---~--{ E~.-:- "().48 0·96 NaCI ... 5 % Soln. -}---~------------1--- ---~----{Five minutes' flotation 
46 1,000 1: 3 Creosote oil 0·576 1·15 Pot. Xanth. 0·3 0·6 7·88 48·0 6-14 13·2 1·65 62·92 13·48 23·60 each . for conct. and 

I 
I Kero. ... 0·25 0·51 ... ... I j nnddlm~. 

--,---~--{ Euco. -:-.-:- "().48" "'Q.96 NaCl --.-.. - ---;-;;;,;- Soln. -}---~-- ---~------

1

--- ----

1

--- {Similar to Test 45 -but 
47' 1,000 1:3 I' Creosote oil' 0·576 1·15 Pot.Xanth. 0·2 0·4 10·49 34· 01 7·72 9·2 1·6 63·85 12·71 23·44 with increased quantity 

__ 1 ____ 1 __ {1~:::: ~~I:::: I:::~ ~:~~-~:-~I:~:. -}-------~1---------,------!1----{~;;.~;0 T;t45t;~ 
48 1.000 1: 3 Creosote oil 0·576 1·15 Pot. Xanth. 0·3 0·6 10·23 39·0 6·45 9•8 1·4 -~68•92 10·92 20·16 with increased quantity 

1 Kero. ... 0·25 0·50 Argol ... 0·2 0·4 I of pot. xanth. 

------{~- Enco.--... - "'Q.48 "'Q.96 NaOI---:-5% Soln. _} ___ ---~---------,------ ---~{Qnantities of argol anol 
49 1,000 1: 3 Creosote oil 0·576 1·15 Pot. Xanth. 0·3 0·6 8·77 45·0 [7·63 13·2 1·4 164·44 16·44 19·12 pot. xanth., both in· 

Kero. ... 0·26 0•50 Argol .•• 0·5 1·0 creased. 
I 
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Cyanidation of Flotation Residues. 
Since the lowest grade residues produce by flotation 

of this ore have ,been 1.0 dwt. per ton, it was sus­
pected that a large proportion of this non-floatable 
gold was contained in the oxidised ore known to be 
present in the sample, and, therefore, in order to as­
certain whether these residues could be still further 

reduced by cyanidation, a series of tests, tabulated 
below, has been carried out on some of these flotation 
residues. These tests on residues of varying grades, 
show that the flotation residues from the treatment 
of this ore are capable of being readily and economic­
ally cyanided with a reduction in grade to 0.1-0.2 
dwt. gold per ton. 

CYANIDATION TESTS ON FLOTATION RESIDUES. 

Flotation 
Test 

Residue, 
Test No. 

15 ... I 
... \ 16 

17 
I 

15 

16 

17 

29 

32 

35 

39 

---~~-~~------------

Residue. 

., Wt 
gram 

22 

22 

4 

4 

22 4 

22 4 

22 4 

22 4 

22 4 

22 4 

22 4 

22 4 

I 

Au, dwt./ 
ton. 

I 1·35 

I 1·45 
I 

I 1·60 
I 

I 1·35 
I 

I 

1·45 

1·60 
I 

I 
1·10 

1·20 
I 

I 
1·00 

I 1·00 
I 

Cyanide Solution. I 
Volume, l KCN, per I 

c.c. cent. 

500 I 0·107 

500 I 0·107 

500 I 0·107 

500 I O·llO I 
500 

I 
O·llO 

I 
500 

I 

O·llO 

500 0·106 

500 l 
I 

0·106 

500 

l 
0·106 

500 0·106 

Solution Cyanidation CaO, after KCN 
lb./ leaching Consumption Residue, Extraction 

ton. KCN per lb./ton. Au, dwt./ per cent. 

cent. ton. 

... 0·068 1·74 0·2 85·2 

... 0·068 1·74 0·2 86·2 

... 0·065 1·875 0·2 87·5 

1·0 0·087 1·027 0·1 92·6 

1·0 0·080 1·34 0·1 93·1 

1·0 0·088 0·98· 0·1 93·7 

1·0 0·087 0·85 0·1 90·9 

1·0 0·082 1·07 0·1 91·66 

1·0 0·080 1·16 0·1 90·0 

1·0 0·083 1·03 0·1 90·0 

All tests were agitated in pebble mill jars for twenty-four hours. 

Therefore it is a.vparent that when treating by 
flotation a mixture of suphide and oxidised ores, 
the sub,;equent economical treatment of compara .. 
tively high gmde flotation residues presents no. diffi .. 
culties, provided that flotation itself is successful in 
concentrating the whole of the auriferous sulphides. 
lt is also evident, in the case of this sample of ore, 
that the iiotation conditions described in the detailed 
statement of tests are such as to enable practically 
the whole of the auriferous sulphides to be :floated, 
and that the comparatively high grade of the residues 
is due to the presence of non-floatable gold contained 
in the oxidised ore, particularly in view of the fact, 
described later, that direct cyanidation or bromocy­
anidation of the raw ore is incapable of extracting 
more than a comparatively small percentage of the 
total gold. Hence it is reasonable to conclude, on 
account of the ease of its extraction by cyamda:tion, 
that the major portion of the gold in the flotation 
residues is present in such a form as to he incapable 
of recovery by flotation. 

Treatment of Concentrates. 
Two distinct methods of treatment are available 

for recovery of the gold values from the flotation 
concentrates, viz.:-

(1) Direct cyanidation, either with or without 
the addition of bromocyanogen. 

(2) Roasting of the concentrates and cyanidation 
of the resulting oxidised product. 

Tests carried out by Mr. A. S. Winter and myself 
during 1926 on the cyanidation of flotation concen­
trates produced from w:iluna {)J'P. inil.i~ated that the 
maximum extraction obtainable by bromocyanida­
tion was somewhat less than 40 per cent. Therefore 
recourse must be had to roasting and cyanidation 
of the concentrates. 

Since the use of salt water is essential to suceessful 
flotation of this ore, and since the presence of salt 
in the concentrates leads to heavy volatilisation loss 
of gold during roasting of the concentrates, espec­
ially in the presence of arsenopyrite, the concentratei'l 
must be thoroughly washed with fresh water before 
roasting. Since the concentrates settle readily, this 
may be carried out by decantation or the concen­
treates may be filtered, preferably in some form of 
pressure filter, and well washed with fresh water 
in the filter. 

In order to determine possible losses of gold by 
volatilisation during roasting, tests have been carried 
out .on the roasting of concentrates (a) without re­
moval of the salt contained in the filtered concen­
trate, and (b) after complete removal of the salt 
by washing with fresh water. The results of these 
tests are shown in the following table:-

LOSS OF GOLD BY VOLATILISATION DURING 
ROASTING OF CONCENTRATES. 

Assay value of raw conct., dwt. 
per ton (2,000 lb.) 

Weight of raw conct., gram .... 
Weight of roasted conct., gram. 
Loss of weight, gram. 
Loss of weight, per cent. 
Assay value of roasted conct., 

dwt. per ton 
Gold lost by volatilisation, per 

cent. 
Maximum temperature during 

roasting 

In the 
absence of 

salt. 

41·0 

50 
43·9 

6·1 
12·2 
43·0 

7 ·91 

In the 
presence of 

salt. 

41·0 

50 
43·85 

6·15 
12·3 
38·0 

18·71 

600° c. 



To determine the recovery of g-ulu obtainable by 

cyanidation of the roasted concentrates, a composite 
sample has been made up from a number of concen­
trates produced in the laboratory, which had been 
thoroughly w:ashed to remove salt and filtered and 
dried. This composite sample assayed 47.5 dwt. gold 
per ton and contained 17.49 per cent. sulphur and 
4.44 per cent. arsenic. Roasting was carried out in 
a muffle furnace at a maximum temperature of 

185 

600 ° C. with the following- reRuit :-
------,-----------

I 
Raw 

Assay, value, dwt. au per ton/ 
Sulphur as sulphide, per 

cent. 
Sulphur as sulphate, per 

cent. 
Arsenic, per cent. 
Arsenic as arsenate, 
cent. 

per j 

Concentrate. 

47·5 
17·49 

4·44 

Roasted 
Concentrate. 

50·8 
0·44 

1·87 

2·35 
0·91 

Cyanidation tests were then carried out under the conditions and with the results tabulated below 

CYANIDATION TESTS ON ROASTED CONCENTRATES. 

Assay value of roasted concentrates-50·8 dwt. Au per ton. 

KCN. Soln. I I ''oln. after treatment./ KCN Con- Residue, 
Test No. Conct. CaO, lb./ I t' Au, dwt. 

I Extr.,ction 
Wt., gram. t I sump wn, 

I 

per cent. I KCN, per on. f KCN, per I Prot. Alk. lb./ton. jton. Vol. c.c. 
cent. 

I 
I 

! I 200 500 0·5 1·0 ... ... 
i I 

2 ... ... ! 200 500 I 0·5 I 1·25 
I 

I 
I 

3 I 200 500 0·5 
I 1·5 ... ... 

Although the grade of these residues may appear 
to be high, it must be borne in mind that the conce'l­
trates will constitute about 12 per cent., or less, of 
the ore, while the remaining 88 per cent.....:_the flota­
tion residuE:s-may be considered to assay about 1 
dwt. per ton, so that the grade of the total residues 
will not greatly exceed 1 dwt. per ton. 

Direct Cyanidation of Raw Ore. 

In ord~r to determine whether satisfactory extrac­
tions of the gold values could be made by direct 
cyanidation of the ore without roasting, a sample of 
ore was ground in the pebble mill so that 96.5 per 
cent. passed 150-mesh I.M.M. screen, and after filter-

I cent. CaO, % 

I I I 
I 

I 0·1775 nil 16·125 3·8 I 92·5 
'I I 

I 

I 

I 
0·22 nil 14·0 2·7 94·7 

I 

0·2325 I nil 13·375 3·25 'I 93·6 
i 

ing· and drying, a series of tests was carried out 
under the conditions and with the results set out. 
below, These tests show that direct cyanidation, with 
or without the addition or bromocyanogen, is 
incapable of yielding a satisfactory extraction. A 
similar result was obtained in 1926 in a series of test!> 
on the direct cyanidation of flotation concentrates 
produced from the ores of the Wiluna and Kalgoorlie 
mines, when it was found that, although high per­
centage recoveries could be obtained by bromocyani­
dation of Kalgoorlie coneentrates, not more than 40 
per cent. extraction' coultl be obtained from Wiluna 
concentrates by similar means. (Vide Report on 
Treatm,~nt of Flotation Concentrates by ~1. S. Winte1· 
and B. H. Moore, 19th October, 1926.) 

DIRECT CYANIDATION TESTS ON RAW ORE. 
Pebble Mill Product-96·5 per cent. minus 150 mesh I.M.M.-Assay Value, 5·2 dwts. per ton. 

Test 
No. 

1 
2 

3 

4 

5 

Ore, 
Wt., 

gram. 

224 

224 

I KCN Solution. 

Volume I KCN, 
c.c. c~:~. 

500 0·5 

500 0·5 

CaO, 
lb./ 
ton. 

5 

5 

Agitation. 

Air 16 

Air 16 

224 500 0·5 5 ... I Air 20 

224 500 0·5 10 1 Air 20 

Solution 
after 

treatment, 
KCN, 

per cent. 

-2-2-4- --5-oo--o---5---5---.-.. - _A_ir ___ 24--1r-o-·2_5 __ 

Con­
sumption 

KCN, 
lb./ton. 

--- ----------------------1----·~-----
6 224 500 0·5 10 Air 24 0·2925 

Residue, 
Au, 

dwt./ton. 

Extrac­
tion, 

per cent. 

40·38 

Remarks. 

28·84 BrCN added after 22 
hours' agitation ; 6lb. 
CaO per ton one hour 
later. 

---7- --2-24 ___ 50-o--o-.-5---5---.. -. __ B_o_t-tl;-_2_4 ___ 0_·-45-5--I--2.-0--I---3-·6--I---:3-0-:·7-:7-I-----·-------

8 224 500 0·5 10 1 Bottle 24 0·4475 2·34 3·6 30 · 77 As In Test 6. 

224 500 0·5 5 1 Bottle 24 0·3585 7·075 3·2 38·46 Ore flrst agitated two 
hours with limewater, 

I 
then cyanided. IlrCN 

-2u-- -5oo -Q:'5 -10----1 - -B~tl;- -z4- -o.:ws- -4~-----~ -38.46 ~~~~ agft!~{~n, ~~~~ 
5lb. CaO per ton. 

9 

10 
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Summwry. 
As a result of this investigation ana the two inves­

tigations on ore from the West Lode, the following 
conclusions bave been arnved at:-

(1) The use of salt water is essential for the 
production of a clean concentr~te, which 
constitutes a small percentage of the orig­
inal ore. The concentration of sod~um 
chloride in the water used for making up 
the mill and flotation pulp may vary from 
5 to '20 per cent. without harmful effect, 
while the salt water from the mine, con­
taining 18 per cent. of dissolved solids 
of which sodium chloride accounts for 14 
per cent., introduces no difficulties in flota­
tion. 

(2 A pulp consistency of one part solids to 
three parts water 1s the most suitable for 
flotation, which is advantageous from the 
point of view of the capacity of the flota­
tion plant. 

( 3) A suitable combinatwn of oils for oiling 
and collecting consists of uude eucalyptus 
oil, creosote oil, and kerosene which are 
used in the proportion of 0.96, 1.15, and 
0.5 lb. per ton, respectively. As in the 
case of Kalgoorlie sulphide ores, it is more 
satisfactory to add the oils to the ore pulp 
during the grinding operation than to the 
flotation machine. 

( 4) For accelerating the flotation of the pyrite 
and arsenopyrite, potassium xanthate is 
the most suitable conditioning agent, al­
though on the sample of ore from the 
West Lode, sodium sulphide has also been 
necessary, while on the partially oxidised 
and low grade ore from the East Lode 
the use of sodium sulphide offers no ad­
vantages. On East Lode ore potassium 
xanthate alone yields satisfactory results, 
and its use is essential for both ores. 
Addition of xanthate to the pebble mill 
(\ives better results than when this reagent 
is added to the flotation cell. 

( 5) For flotation this ore should be ground to 
pass 150-mesh I.M.M. screen. 

( 6) The sulphides in this ore are comparatively 
~>low floating, especially when neither xan­
thate nor sodium sulphide is used as an 
accelerator and this necessitates a longer 
time of flotation than is usually required 
for the sulphide ores of Western Aus-

tralia, which involves slow passage of the 
pulp through the flotation cells and a con­
sequent reduction in capacity. Further 
investigation of the time of flotation i;; 
necessary to determine whether modifica­
tions of so~e of the flotation conditiom 
or the use of other reagents may result 
in a reduction of the time of flotation 
necessary. 

(7) The treatment of mixed sulphide and oxi­
dised ore presents no difficulty inasmuch 
as conditions can be laid down by the use 
of which practically complete flotation of 
the sulphide minerals may be ·attained. 
while the flotation residues, if the grade 
warrants, may be treated eoonomically by 
cyanidation, from which treatment the 
final residues may be discarded at a very 
low grade. For this treatment. counter 
current decantation seems to possess ad­
vantages over other methods. 

(8) The subsequent treatment of the concentrates 
produced by flotation is complicated by 
t.he presence of arsenopyrite, since, appar­
ently, quite appreciable loss of gold by 
volatilisation takes place during the roast­
ing of these concentrates, irrespective of 
whether the concentrates are freed from 
salt or not, although in the latter case the 
volatilisation loss is more marked. The 
roasting of this concentrate calls for 
extensive investigation for the purpose of 
determining the roasting conditions neces­
sary to prevent, or at least to minimise, 
this loss. 

(9) Cyanidation of the roasted flotation concen­
trates can be successfully carried out with 
a high percentage recovery. 

(10) Direct Gyanidation or bromocyanidation of 
the raw ore is out of the que:>tion on ac­
count of the low percentage extraction 
obtainable, and for the same reason sim­
ilar treatment of the flotation concentrates 
is unsatisfactory. (Vide Report on Treat­
ment of Flotation Concentrates by A. S. 
Winter and B. H. Moore, 19th October, 
1926.) 

B. H. MOORE, 
Lecturer in Metallurgy. 

Metallurgical Laboratory, 
School of Mmes of W.A .. 

Kalgoorlie 19th October, 1927. 
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Report on an Investigation into the Treatment of Silver-Lead Ore from Durack' 
Lode, Kimberley Goldfield, North-West Australia. 

Under instructions from the State Mining Engineer 
an investigation has been made of the possibility of 
concentrating a sample of silver-lead ore from Mr. 
Durack';; newly found lode in the Kimberley Gold­
field, forwarded for that purpose by Mr. A. E. Ford­
ham of Fremantle. 

The ore consists essentially of copper-stained quartz 
containing crystals of galena, PbS, and cerussite, 
PbCO, and anglesite, PbSO.. The whole parcel of 
3lj2 cwt. was carefully sampled and a representativP. 
sample, on enalysis, gave the followmg result:-

Lead 
Copper 
Silver 
Gold 
Insoluble 
Sulphur, Total 
Sulphur as Sulphate 

12·08 per cent. 
3·61 " 

56·527 ozs. per ton (2,240lbs.) 
2·6 dwts. per ton (2,240lbs.) 

68·36 per cent. 
1·07 
0·35 

By <!alculation, this gives the following mineral 
analysis:-

Galena, PbS 
Anglesite, PbS04 
Cerussite, PbCO;; 
Copper Carbonate, CuCO,. 

5 · 38 per cent. 
3·31 
6·66 
7·01 

In grinding tho ore for gravity nnd flotath,n con­
~~entration it was found to yield a slime of a colloidal 
nature which filtered extremely slowly even under an 
air pressure of lOO pounds per square inch. This 
was particularly notilleable in the fine grinding neces­
sary for flotation concentration. 

--------

In investigating the eoncpntration of this ore fopr 
distinct objects had to be comadereQ, viz. :-

(1) Production of a lead concentrate containing 
a minimum of coppe1. 

(2) Production of a copper product containing 
a minimum of lead. 

(3) Determination whether the silver and/or gold 
are associated with the lead or copper min­
erals, or both, and the consequent produc­
tion of a lead concentrate or copper pro­
duct of high tenor in silver and gold. 

(4) Production of residues of low tenor in lead, 
copper, silver and gold. 

The specific gravities of the valuable minerals in the 
ore are as follows :-Galena, 7.5; Cerussite, 6.5 ;Angle­
site, 6.3; Malachite, 4.0; Azurite, 3.8. Hence, theo­
retically, it should be possible to separate the lead 
minerals from the copper minerals by gravity methods 
of concentration. Practically, however, it was not 
found possible to obtain separately high grade lead 
and copper concentrates on the Wilfley table with 
low graile tabl~ residues, on account of the readiness 
with which the oxidised lead minerals and the cop­
per minerals slimed during the grinding operation 
and the difficulty of concentrating thlll slime on the 
table and its consequent entry into the table residues. 
To determine the nature of the t.hnd and slime in 
the Wilfley feed a classification test was carried out 
on the ore after grinding in the pebble mill under 
the same conditions as obtained when grinding for 
Wilfley table concentration, with the following re­
sult:-

- ---------

Ore Assay. Assay Value. 
I 

Distribution of Values. Weight 

I Pb, 1 Cu, 

% I % I 
Ag, I oz./ 
ton. 

Au, 
dwt.j 
ton. 

Produ et. 

I I 
Ag, Pb, Cu, 
oz./ % % ton. 

of 

I Au, 

I 
Product 

dwt./ Pb, Cu, Ag, Au, per 

ton. % % % % cent. 

12·20 I 3·57 I ""I 2·4 I' Sand ... 110·881 2·96153·561 3·2 146·50 141·00 149·47167·091 50·41 
Slime ... 12·72 4·19 55·60 1·6 53·50 59·00 50·53 32·91 49·59 

~- ·--·- ·- ---------·---- -

Grading analyses of the sand and slime products 
are as follows:-

SAND. 
I. M.M. Screen. 

+ 60 
+ 80 
+ lOO + 120 
+ 150 
- 150 

Per cent. 
9·60 

19·65 
8·20 

19·00 
13·45 
30·10 

SLIME. 
I.M.M. Screen. 

+ lOO 
+ 120 
+ 150 
- 150 

Per cent 
1·95 
3·75 
6·75 

87·55 

'rhill te:>t ~l1ows that the lead, silver and copper values 
are very eYenly d,istributed between the two products, 
but that the greater proportion of the gold is present 
in the <;and product. It appears, therefore, that the 
gold is probably contained in the quartz a:nd is not 
in intimate association with either the lead or the 
copper minerals. 

It is possible to secure by table concentration :1 

high grade lead concentrate containing some copper 
and a high grade copper concentrate containing some 

lead, but the residues still contain relatively high per­
centages and a considerable proportion of the total 
lead and copper. 

Direct flotation of the galena is capable of yielding 
a high-grade lead-silver concentrate, but the residues 
contain the oxidised lead minerals and the copper 
minerals, all of which become amenable to flotation 
after treatment with sulphidising agenttl such as 
alkaline sulphides, ~o that their selective flotation is 
almost impossible. 

Both gravity and flotation concentration havr been 
tested under varying conditions with comparatively 
unsatisfactory results as regards percentage recov­
eries of the lead and copper in roeparate concentrates, 
although these methods have been capable of yielding 
concentrates of high tenor in lead, silver, and gold. 

On account of the apparent impossibility of pro­
ducing a lead concentrate of low tenor in copper, it 



appeared that probably the simplest method of at­
tacking the problem would consist in-

(a) removal of the copper minerals by leaching 
with smtable solvents, followed by 

(b) cvncentration by gravity or flotation meth­
ods or a combination of both, of the lead, 
silver and gold in the leached ore. 

This method of treatment is suggested by the neces·· 
~:;ity of producing lead concentrates containing a 
minimum of copper, and as the copper minerals are 
soluble without difliculty in the solvents commonly 
used for leaching copper ores, such a method should 
yield for subsequent concentration of the lead min­
erals a product containing very little copper, and 
hence practically no contamination of the lead con·· 
centrates by copper would take place, For the re­
moval of copper in the minimum of time five per cent. 
sulphuric acid has been used as the solvent, although 
many other solvents might in practice be used. By 
leaching with acid of this concentration it was found 
possible tr remove rapidly 90 per cent., and over, of 
the copper. Sinct' the residue, after leaching, con­
tains both galena and oxidised lead minerals, three 
methods of treatment of the leached ore offer them­
selves fo1· the concentration of the lead minerals, 
viz.-

(a) Concentration of as much as possible of the 
lead minerals by gravity concentration, 
followed by sulphidisation of the oxidised 
lead minerals in the table residue and their 
subsequent flotation. (Vide Test 12.) 

(h) Concentration of galena by flotation, fol­
lowed by sulphidisation of the oxidised 
lead minerals in the flotation residue and 
their subsequent flotation. (Vide Test 
19.) 

(c) Sulphidisation of the oxidised lead mineral5 
and subsequent flotation of both the oxi­
dised minerals and the galena in a bulk 
concentrate. (Vide Tests 14, 15, 16.) 

In America where several mills are successfully 
floating oxidised lead minerals after sulphidisation, 
it is the general practice to remove the galena by a 
preliminary flotation or gravity concentration and 
then to sulphidise the oxidised lead minerals and to 
recover these filmed minerals in the form of a flota­
tion concentrate. ln a paper recently presented be­
fore the American Institute of Mining and Metal­
lurgical Engineers by A. W. Hahn, General Manager 
of the Eureka Metallurgical Co. of Salt Lake City, 
it is shown that if an ore contains both sulphide and 
oxidised minerals the sulphides should be removed 
either by tabling or 'a primary tiotation before at­
tempting to sulphidise and float the oxidised min­
erals, and that where this method of treatment is 
adopted, recoveries of lead are higher than when a 
stmight flotation is made use of to produce a bulk 
concentrate, although the recoveries of silver and 
gold are the same in the two cases. Test 13 shows 
that by Wilfley table concentration of the leached 
ore and subsequent flotation of the table residues 
after sulphidisation high percentage recoveries of 
silver and gold are obtained in the form of a high 
g-rade concentrate, and that nearly 90 per cent. of the 
lead can be recovered in a concentrnte assaying about 
33 per etnt. lead. 
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When an attempt is made, as in Tests 141 15, 1ti 
to recover the lead, silver and gold values in one 
i1otation e:peratwn after sulphidising the ore, the 
res1dues are still of sufliciently high grade to warrant 
their subsequent treatment. Test 1!J shows that by 
flotation of the galena from the leached ore it is 
possible to produce a small quantity of concentrate 
of high grade in lead, silver and gold, and that by 
subsequent sulphidisation and flotation of the re­
sidues from the first flotation a total recovery of ap­
proximately 90 per cent. of these metals is possible. 
.l!'or sulphidising purposes the crushed ore requires 
to be kept in contact with sodium sulphide for de­
finite periOds, 24 hours apparently being sufficient 
for the ~ulphidising of this ore. 

In . order to determine whether the silver remain­
ing in the residues after leaching, Wilfl.ey concen­
tration, and flotation could be extracted, cyanidatwn 
tests have been carried out on the residue from Test 
13, assaying 8.31 oz. silver per ton. In these tests 
leaching has been performed by contact and meehan­
ical agitation for 48 hours with solution assaying 
0.117 per cent. KCN and 0.02 per cent. CaO, in one 
case, and 0.0585 per cent. KCN and 0.01 per cent. 
CaO, in the other case, the ratio of solution to ore 
being 2.5 to 1. "Aero" Brand cyanide was used in 
both tests, the results of which are as follows:-

Test 1. 
Cyanide solution, per cent., KCN • . . 0 ·117 
Cyanide solution, per cent., CaO ... 0·0~ 
Head assay, oz. Ag. per ton 8·:ll 
Residue a.;say, oz. Ag. per ton 8 · :H 
Extraction, per cent. . . . Nit 
Cyanide solution after treatment, 

per cent. KCN . . . • . . . .. 
Cyanide consumption, lbs. KCN per 

ton 

0·063 

3·0 

Test 2. 
0·0585 
O·Ul 
ll·:n 
ll·31 
~ht 

0·003 

3·1 

It appears, therefore, that the silver is associated 
with the lead minerals and is not amenable to cyani­
dation. 

The reRults of this investigation show that the 
most satisfactory method of treatment of this ore 
consists in-

(1) Grinding to 50 per cent. minus 150-mesh. 

(2) Leaching with a suitable solvent, such as 
dilute sulphuric acid, to remov~ copper. 

( 3) Precipitation of copper from the solution 
by means of metallic iron. 

( 4) Wilfley table concentration or flotation of 
the washed residues from the leaching 
process. 

( 5) Treatment of the Wilfley or flotation resi­
dues with ,sodium sulphide for 24 hours 
to sulphidise the oxidised lead minerals. 

(6) Regrinding of these residues after treat­
ment with sodium sulphide, with addition 
of the necessary flotation agents. 

(7) Flotation of the sulphidised lead minerals. 

In the case of operations 5 and 6 the order may 
be reversed, but regrinding should take place in con­
tact with Eodium sulphide, and at least 24 hours' 
contact of the pulp with sodium sulphide F~hould be 
allowed. At the same time it is preferable that re­
grinding should take place in contact with the flota­
tion agents to secure the maximum effect of the oils. 
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The re~ults of the tests nr(' SPt out in the !H'com pnnying talmlnted summary-

Test 
No. 

SUMMARY OF TESTS ON SILVER-LEAD ORE FROM DlJRACK'S LODE, KIJ\IDERLEY GOLDFIELD, N.W. AUSTRALIA. 

-------------------------,------------------------,-----------------------------------------
1 Ore Assay. 

' 
' 

Assay Value. Distribution of Values. 

~~r I ~r I ~b Id~~:; Product. ~~~r (: --~-~r-• .,.~-~~-r..._,l,..o-~-~~-, .....,~-d-!-~-:;-1·-~-~r-• ....,~--~~~ I !:r I 

cent. cent. ton. ton. 
1 

cent. cent. ton. ton. cent. cent. cent. 

Au, 
per 

cent. 

Method of Treatment. 

-

- 12·0-8 -3·6-1 56·5-27~
1

--2·-6 -F-Iotn. Conct. A 15·00 26·11 3·85 189·04 10·8135·27119·31 54·38 61·93 Flotation in 1: 3 pulp with Euco, 0·57 Flotn. Conct. B 14·10 21·55 5·77 53·70 4·8,27·37 28·18 14·52 25·87 lb./ton, creosote oil, 1·4lbjton, Na,S 
Residue ... 70·90 5·85 2·14 22·87 0·45 37·36 52·51 31·10 12·20 4·5 lb/ton for Conct. A. Conct. B 

I taken off after addition of Na,S, 4·5 
1 I lb./ton. 

2 12·08 3-61 56·527 2·6 Flo~:C;nct. All~O 28·18 -s:12217-:J:4 14·4-l 27·6ll21·5o5s-:Q9_6_9_·-69-I·-F-l-ota-tl_o_n_l_n __ 1_:_3.-p_u_l_p __ WI ___ t_h_E_u __ co·-.-o·-.--57 
Flotn. Conct. B 15·9b 26·21 8·13 18·36 1·2 136·57 43·52 6·39 8·31 lbjton, creosote oil, 1·43 lb/tot fo 
Res-idu_e ___ .. _· _72·8_5 5·62 __ 1·4-3 --25-·4_8 -0-·7 35·82134·9_8 _40-·52 22·00 Conct. A. Conct. B taken off afte 

1

1 

addition of Na,S, 9 lb./ton. 

---3-12-"os-Ht 56·527-2."6~- Wilfley Couct. 51·50 19·63 3·74 89·22 3·6 78·72 67·53 72·56 72·55 Wilfley concentration followed by re· 

I 
Flotn. Residue 35·13 2·45 1·03 25·09 0·55 6·71 12·73 13·93 7·58 grinding of Wilfley resldues and flota----- _________________ [::~=:~~ -~::~ ~:~~ _::~ -=~~ _:__, 14-5~ ~9. 7~ 13 -5~ 19 ·87 ~JJ~~:t~~eg~~;fre~;tt~~o~~,=:i!.f. 

4 12·08 3·61 56·527 2·6 I Wilfley Conct. 32·84 22·41 4·58 1107·30 8·4 161·87 47·34 62·14 66·47 Wilfley concentration followed by re· 

I 

F
F

1
lotn. Conct. ... 19·11 17·82 4·781 86·80 6·4 28·63 28·75 29·25 29·47 grinding of Wilfley resldues and 
otn. Residue 48·05 2·35 1·58 10·15 0·35 1 9·50 33·91 8·61 4·06 flotation in 1 : 5 pulp with Euco, 

I 
1 lb./ton, creosote oil, 1· 67 lb./ton, 

_________________ I ____________ --------_____ K?~·lb~it';!a~~'re~~Jes~b~:~ Na,~ 
---5-l"'i;osa-:61 56·527

1
1-2."6~-~\V:ilfley Conct. 24·92 24·24 5·10 121·88 7·2 149·94 43·94 51·87 47·42 Wilfley concentration followed by re-

otn. Conct. ... 24·80 19·48 3·74 87·50 7·2 39·94 32·06 38·32 47·19 grinding of Wilfley residues and flot-

1 

otn. Residue 50·28 2·43 1·38 11·04 0·4 10·12124·00 9·81 5·39 atlon in 1 : 4 pulp with Euco, 0·96 
. lb./ton, creosote oil, 1· 5 lb./ton, pot. 

--~--------------- _ _ I xanthate,0·3lb.jton,Na,S,9lb./ton. 

6 12·08 3·61 56·527 2·6 WilfleyConct~A. 25-:o3132.63-6-55144~6-6·8-j63-:J:6""44.7Q 62·48 65·77 Wilfleyconcentratlon(WilfleyConct.A) 
i WilfleyConct.B 5·89 13·36 7·28 86·70 1·0 

1 
5·94 11·41 8·62 2·22 with re-concentration of residue (Wil-

l Flotn. Conct. ... 16·92 16·37 5·93 70·04 4·4 1 20·92 26·71 20·02 28.·10 fley Conct. B), followed by re-grinding 

I 

Flotn. Residue 51·561 2·56 1·25 10·18 0·2 1 9·98 17·18 8·88 3·91 of residues and flotation with Euco, 

Na,S, 13 lb./ton, pot. xanthate, 0·33 

I 

0 · 84 lb./ton, creosote oil, 1· 63lb.jton, 

lb./ton of residue. 

-7-112-:QS 3-:o1 56·5271-2-6 Wilfley Residue {M-:s;)lfi':SSZ.Z4-2s-:o3-2-"4129·00 39~246.'96 60·76 Concentration on Wilfley. Concentrate 
. F'lotn. Conct. ... 3·14 64·23 7·70 550·95 32·0 15·34 6·61 53·04 39·24 re-ground with Euco. 0·45 lb./ton, 

Flotn. Residue S1·97 22·90 6·14 Nil Nil 'l55·66 53·67 1 0·00 0·00 creosote oil 0·7lb ;ton of concentrate 
! I and floated in 1 :' 2 pulp containing 

1 1 
1 

! 1 2 per cent. sodium carbonate. 

-8 12.08,-3-:o1156~527 -2.6 -c-;;;,ci:-A"--:-.- -2-:s3166-:ao 2~o1126-:oo 24-:Q"r'w-:s!l --z.o5 ~ 18-:59 Concentrated on Wllfley fo;-bulk CO; 
I
, 1c;oe~._.,~,1t 1•1e1l .... 25·66 42·37 7·54 1121·74 6·0 63·23 ' 52·21 58·45 42·20 centrate. Concentratere-concentrated 

', 71·51 6·22 2·37 1 26·05 2·0 25·88 i 45·74 34·86 39·21 on Wilfley- conct. = Conct. A; 
I I 1 I residue = Conct. B. Resldues from 
' I j ! the two concentrations combined. 

-9. 13·571,3-:()51

1

59-:-;)41-3.2

1 

Conct. A .. ·--3-:afii'55.749~«4-:()527-:-Qj'15.98;8-:o7"'26.Q2 32·37 Conce;t;:;;;t;d-~ Wilfley. Concentrate 
Conct. B .. 24·77 1 21·45 7·07 94·70 4·4 ! 45·42 I 45·54 40·89 38·95 re-ground with Na,CO,, 8lb.jton and 
Conct. C: .. 12·66 I 20·05 4·97 84·34 4·0 21·69 16·35 18·61 18·09 floated with "aero-float" (phospho-
Residue .. 59·22 1 3·34 1·95 14·03 0·5 16·91 30·04 14·48 10·59 cresylic acid), 0·12 lb./ton. Concen-

trate = Conct, A, residue = Conct. 
B. Wil!ley residue re-ground with 

I

' Na,CO, 3 ·4 lb.jton; Na,S, 5 ·6 lb./ 
ton; Euco, 0·3 lb./ton, and floated 

I 

with aero-float, 0 ·16 i b./ton for 
i I Conct. c. 

lO -1-3--5-7-

1

1-3-95 -5-9-·64 -321_F_l_o~:C-;;;,-,;t:-:-.- -ll--4-5- -3-3--5-7 ___ 7_·_o7183~5~12-:Q-:2s--3-0-2o-:523s--3-8_!_4_0_-7_9_ Ore ground In pebble mill with Na, co, 
Wilftey Conct 28·40 125·74 6·86 94·30 6·8149·50 45·42 45·05 1152·73 4·5lb.jtonandfloatedwithaero-float, 

1 Wilfley Residue 59·15 5·54 2·47 16·64 0·4 22·20 34·06 16·57 6·48 0·24 lb./ton. Residue concentrated 
1 I on Wilfley. 

11 l3·57 -3-95 59·u4-3.21\w\110.:Y"-~~t 25·9- 31·2SWSI137·32~S~-. 62·941~ 61·25153~6o~grol~d;.;d);;cl,edwiih5per;-trt. 
iltlcy Residue 64·8 7·36 0·42 34·69 1·1 i 37·06 0·69 38·75 , 46·24 H,SO, for 72 hours. Residue washed 

I 
Solution .. 9 · 3 .. . .. . .. . . .. I .. . 98 · 08 .. . ' . .. and concentrated on Wilfley after 

I re-grinding. 

13 . 13·57 -;1:95 59·64 ---z.4'1\vilfley -Conct 2o-:J:1
1

• 33·36 o:4s-~154·45 ~~~5:M6~4-'5M4-~66·81 Ore ground in pebble mill; leached 

~~~~~: c~~due ~~:&i 3n~ g:~~ 18~:~~ g:i ~~:~~ ni I 3~:~~ I 
3g:j~ :!tr~t~Jro~e~ifey~0'!iesfJ~:~r~~~e':i 

Solution .. 7·01 ... ... ... ... ... 93·231 ... 'I ... tJ!!~ ~:O:nl21 l~~~~n ~{h 2~:.~'0:: 

________ i ______________ 1 _______________ 1 ___ [ ____ 
1 
__________________ 1 _____ ~!~b";~o!6~g~it~~n!~& ~~~eJ~-/t: 

14 13·571 3·95 59·64 ~ 2·4 Flotn. Conct... 14·83 I 48·88 I 1·871287·52111·2 54·48 7·02 69·14188·96 Treatment similar to Test 13 with ex-
[ 1 Flotn. Residue 77 · 25 , 7 · 84 0 · 24 I 24 · 635 0 · 3 45 ·52 4 · 69 30 · 86 11 · 04 ception of Wilfley concentration. 

I 

1 Solution .. 7·92 ... ... ... ... ... 88·29 ... ... 

-15 -1-3-.-57 ~--~---95w-:o4-2--4 _F_l_o~J;-;;;,-,;t:-:-.--16-:s5 40·04 -1·87 ll248-6"1o-2- 50·37 7:ri7" 71·79192·49 As for Test 14 with addition of creO!<ote 
1 Flotn. Residue 78·00 8·52 0·24 21·1 0·2 49·63 4·74 28·21 7·51 oil, 0·32 lb./ton during regrindlng in 

j 
1 

1 Solution .. 5 ·15 ... ... I ... ... · ... 87 ·29 1 
... ... pebble mill. 

-16 t.M71a:!i5 59-:;;4.

1

1
-2.4 motn. Con~ -'i4.32 46~ J:':71287~612-8!"'49.74 ~~1"'6'9.591 92 · 42 As for Test 14 with addition of creosote 

T•'lotn. Resl<lue 79·25 8·48 0·16 22·72 0·2 I 50•26 3·21 30·41 7·58 oil, 0·64 lb.jton during regrindlng in 

--'------'-I __ ....:_ __ .. ___ Solution .. -'--6-·4-3--"-·-·_ .. ___,! __ .. _· _1_·_ .. _..:.___ .. _· ....:..1 _._ .. _.;,_9_o_·5_o....:.._._ .. _[ __ .. _· ....:.._pe_b-bl_e_mlll __ · ---------·-
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BUM!I{A.RY OF TESTS ON SILVER-LEAD ORE FROM DURACK'S LODE, KIMBERLEY GOLDFIELD, N.W. AUSTRALIA. 

Ore Assay. As.•ay Value. Distribution of Values. 

Method of Treatment. 1~: ~~r I ~r I !~i 11 d~t; Product. ~i~rt --~~--~ ~~r--~- :Z~i I d~:; c~en~rt·.~-c~e-ne~t·.-~-c!eengrt'.-1--ce~n~t •• 
cent. cent. ton. ton. cent. cent. ton. ton. 

---------------------
17113·57 3·95 59·641 2·4 GalenaConct.... 5·12 54·75 6·14! 528·75 23·5 24·94[ 7·96 54·18 65·46 Ore ground in pebble mill; leached 

I SecondConct.... 8·81 33·18 1·25 i 85·61 5·5 26·01 I 2·78 15·09 26·36 24 hours with 5 per cent. H,SO,. 

I 
Residue ... 75·20 7·33 1·04 1 20·42 0·2 49·05 19·80 30·73 8·18 Residue reground half hour with 
Solution ... 10·87 ... 

1 

... ... ... 69·46 ... .. Na,CO, 4 Jb,jton; pot. xanth., 0·1 
... ' lb./ton; Euco, 0·36lb./ton, and floated 

I I to~~~~ 

I 
24 hours with Na,B, 10 lb./ton and 

, I lloated to recover oxidised lead mln· 

I 
erals. 

ls 11-50 ---s:-64 59·2ll-1.6 Flot;. Conct. A-17-:]:2 37-49Hl 198·83~55·84 l3·21 i 63·74 75-47 I-A-s-fo_r_T_es_ts-14-,-1-5,-1-6-, b_u_t_c-on.centrate 

I 
Flotn. Conct. B 20·33 14·82 1·25 I 61·39 1·8 26·27 6·98 : 23·37 24·53 B removed after addition of aero-float, 

' Flotn,. Residue 56·00 3·67 0·20 I 12·28 tr. l17·89 . 3·08 112·89 .. 0·072 lb./ton. 
Solution ... 6·55 ... ... ... ... . ... 76·73 , ... l-------------

!9 MO 3·64 59·2l~ Galen;-Conct ... -:- 6·04 57.95~ 473·88 22·4-\ 29·661--s:97
1 

54·94 84·56 As for Test 17. 
SecondConct.... 38·31 18·25 1·25 50·96 0·5 i 59·26 13·16 ' 37·47 11·97 
Flotn. Residue 45•85 2·85 0·21 8·61 0·1 : 11·08 2·64 I 7·59 3·49 
Solution ... 9·8 ... ... ... ... 1 ... 75·23 ' ... 

A suggested fiow-sheet for the treatment of this 
ore along the lines described above is attached. 

Kalgoorlie, 2nd September, 1927. 

B. H. MOORl!l, 
Lecturer in Metallurgy. 

Metallurgical Laboratory, 
School of Mines of W.A., 

Report on an Investigation into the Treatment of Ore from the Riverina 
Proprietary Gold Mine. 

At the request of Mr. Alfred Forbes of the Riv­
erina Proprietary Gold Mine, and with the approval 
of the State Mining Engineer, tests have been car­
ried out to ascertain the most suitable and economical 
method of treatment of that eomp!l.ny's ore. The 
proposed treatment plant involves crushing by stamp 
battery and grinding in pans, followed by cyanida­
tion, and information was desired on tho following 
points:--

(1) The fineness to which crushing and grind­
ing must be carried to secure an economi­
cal extraction. 

(2) Whether amalgamation is necessary beforP. 
cyanidation. 

( 3) Whether it will be necessary to cyanide 
sand and slime separately. 

( 4) ~'lliether concentration of the sulphide min .. 
erals is necessary. 

A partial analysis of a sample of this ore for the 
purpose of determining the sulphide minerals in the 
ore gave the following result:-

Total Sulphur 
Arsenic 
Lead 
Gold 

1·91 per cent. 
0·156 
0·166 " 

11 · 6 d wt. per ton ( 2,240lbs.) 

By calculation from these results the proportions of 
sulphides in the ore are as follows:-

Pyrite, Fe~ 3·41 per cent. 
Arsenopyrite, Fe AsS 0 · 34 
Galena, PbS 0·19 

3·94 

In order to obtain some preliminary information 
regarding the fineness of grinding necessary and the 
possibility of making a suitable and economically 
satisfactory recovery of the gold by amalgamation 
and cyanidation, a sample from the first parcel of 
ore received from the mine, assaying 13.2 dwt. gold 
per ton (2,240 lbs.), was crushed through breaker, 
rolls and pulveriser, yielding a product the grading 
analysis of which was as follows:-

I.M.M. Screen. Per cent. 
+ 8 0·65 + 16 11·80 
+ 20 7·60 + ~ ~·40 
+ 00 W·OO 
+ roo W·50 
- 100 33·05 

To determine the extraction obtainable by amalga­
mation during the grinding of the ore to different 
sizes, 1,000 gram charges were ground in pebble mills 
with l,OOOc.c. of water, 1 gram of mercury, and a 
small strip of amalgamated silverfoil for periods of 
half, one, and one and a half hours, the mercury and 
amalgam being afterwards recovered by panning off 
in an amalgamated copper pan. These periods of 
grinding gave products of the degrees of fineness 
shown in the following grading analyses :-

Test I. Test 2. Test 3. 
I.M.M. Screen. (!-hour (1-hour (1!-hour 

grinding.) grinding.) grinding.) 
per cent. per cent. per cent .. 

+ 40 2·9 0·1 0·0 
+ 60 12·1 HI 0·1 
+ 80 18·9 10·5 1·3 
+ lOO 2·7 4·6 1·1 
+ 150 21·8 32·6 25·7 
- 150 41•6 50·3 71•8 
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The results of these amalgamation tests are as 
follows:--

Test. 1. Test 2. Test 3. 
Head sample, assay value, 

dwt. Au per ton 15·2 
.Kesidue, assay value, dwt, Au 

per ton 4·0 
Extraction by amalgamation, 

per cent 69·69 

13·2 

4·8 

63·63 

13·2 

4·8 

63·63 

These tests show, therefore, that so far as concern~ 
the effect of fineness of grinding on amalgallliltion, 
nothing is gained by grinding finer than that shown 
in the grading analysis of Test 1. Hence, compara-

tively coarse grinding is capablf.' of yielding very 
satisfactory results by amalgamation alone. 

In order to determinl? the extraction possible by 
cyanidation of the ore after amalgamation, agitation 
tests were carried out on each of the residues from 
these tests. Two series of agitation tests were car­
ried out on these products in which agitation wa<;; 
continued for 24 and 36 hours, respectively, to deter­
mine whether any benefit was obtainable by pro-· 
longing the period of agitation. Agitation was pel'­
formed in pebble IYlill jars with the following re­
tmlts:-

"A" SERIES. 

(Twenty-four hours' Agitation.) 

--

Original head value, dwt. per ton ... ... ... 
R 
E 
A 

esidue from amalgamation test, dwt. per ton ... 
xtraction by amalgamation, per cent. 
malgamation residue, weight, gram. .. . 

'd 1 t' {Volume, o.c. ... 
yam e sou 1on KCN, per cent. ... c 

c 
s 
c 
c 
E 

aO added. lb. per ton ... ... ... 
1 t' ft te tfKCN, per cent. ... 

0 u 10n a er s l. Protective alkali, CaO 
onsumption of KCN, lb. per ton ... 
yanidation residue, dwt. per t<ln ... 
xtraction by cyanidation, per cent. ... 

... ... 

... ... 

... ... 

... ... 

... ... 

... ... 
.per cent. 

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

... ... 

Residue from 
Amalgamation. 

Test 1. 

.. . 13·2 ... 4·0 . .. 69·69 

... 224 

... 500 

. .. 0·2 

.. . 10 . .. 0·176 

... 0·042 

. .. 1·2 

... 1·8 . .. 55·0 

"B" SERIES. 

(Thirty-six hours' Agitation.) 
··------ ·---·-- ----~----

Original head value, dwt. per ton . .. ... 
Residue from amalgamation test. dwt. per ton 
Extraction by amalgamation, per cent. 
Amalgamation residue, weight, gram. .. . 

C 'd 1 t' {Volume, c.c. .. . 
yam e sou 1on KCN, per cent. .. . 

CaO added, lb. per ton ... 

S 1 . ft te t {KCN, per cpnt. ... ... ... 
0 utwn a er 8 Protective alkali, CaO per cent. 

Consumption of KCN, lb. per ton 
Cyanidation residue, dwt. per ton 

Residue from 
Amalgamation. 

Test 1. 

13·2 
4·0 

69·69 
224 
500 

0·2 
10 
0·1675 
0·03 
1·625 
1·7 

RPsidue from 
Amalgamation. 

Test 2. 

13·2 
4·8 

63·63 
224 
500 

0·2 
10 
0·176 
0·0345 
1·2 
0·9 

81·25 

Residue from 
Amalgamation. 

Test 2. 

13·2 
4·8 

63·63 
224 
500 

0·2 
10 
0·1625 
0·039 
1·875 
0·7 

i 

i 
I 

Residue from 
Amalgamation. 

Test 3. 

13·2 
4·8 

63·63 
224 
500 

0·2 
10 
0·1675 
0·0345 
1·625 
0·7 

85·41 

Residue from 
Amalgamation. 

Test 3. 

13·2 
4·8 

63·63 
224 
500 

0·2 
10 
0·1600 
0·0345 
2·0 
0·5 

The results obtained by combined amalgamation and cyanidation on this sample of ore are there­
fore as follows:-

----·----------

Extraction by amalgamation 
Extraction by cyanidation 
Total extraction 

Extraction by amalgamation 
Extraction by cyanidation 
Total extraction 

PERCENTAGE EXTRACTIONS OF TOTAL GOLD. 

"A" SERIES. 

(Twenty-four hours' Agitation.) 

"B, SERIES. 

Test 1. 

69·6!l 
16·67 
86·36 

(Thirty-six hours' Agitation.) 

... I ... I 
69·69 
17·43 
87 ·12 

I 

I 
63·63 
29·55 
93·18 

6~·63 
31·06 
94·69 

63·63 
31·36 
94·69 

63·63 
32·58 
96·21 
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These tests lead to the following conclusions;­

(J) Fine grinding of the ore is not necessary to 
c.btain a high percentage elLtraction of the 
gold by amalgamation and cyanidation. 

(2) Although slightly higher percentage extrac­
tion is obtained on a 97.5 per cent. minus 
lOO-mesh product than on a 82.9 per cent. 
minus lOO-mesh product, the increased re­
covery so obtained does not compensate 
for the extra cost of grinding to the finer 
~1ze. 

(3) Agitation for 36 hours in cyanide solutior• 
dees not materially increase the extraction 
over that obtainable in 24 hours. 

( 4) Amalgamation during grinding yields a high 
percentage recovery. 

( 5) Consumption of cyanide during cyanidation 
is not excessive provided sufficient lime 
is added to neutralise the effect of the 
cyanicides in the ore. 

In order to obtain confirmation of theRe results 
and also to seeUTe information as to the results ob­
tainable by treatment wiib cyanide solution by per­
colation, a second sample of ore, assaying ll.G dw1. 
gold per ton (2,240lbs.) wa,.; crushed drv. the crad·· 
ing analysis of t.he product heing as foll~ws :-·-

L'\f.M. Per 
Scrf'en. cent. 

+ Hi 1·2 
+ 20 2·0 
+ 40 26·7 
+ 60 14·1 
+ lOO 14·8 

lOO 41·2 

A bulk sample of this product was then amalgamated 
by g1·inding wet with mercury in the pebble mill for 
one hour with the addition of lime equivalent to 4.7 
pounds per ton of ore, for the purpose of destroying 
cyanicides and of neutralising the acidity of the ore 
hefore eyanidation. Tht" product, after separation 
of mercury and amalgam, was .filtered and allowed 
to dry :<O that a representative sample mig·ht be ob­
tained /or assay and treatment purposes. '!'he assay 
value of the residue after amalgamation was 6.2 dwt. 
gold per ton, which represents an extraction, by amal­
gamation, of 46.55 per cent. of the total gold. The 
consumption of lime during the grinding operation 
was equivalent to 4.4 pounds p11r ton of qre, Wh1Ie the 
grading analysis of the pTOduct was as follows:~ 

I.M.M. Per 
Screen. cent. 

+ 40 ~0·0 
+ 60 ro·5 
..j_ 80 ~6·8 + 100 3·2 + 150 33·0 

150 56·5 

This product is considerably finer than that pro•~uced 
by one hour's grinding in the previous tests. 

Agitation and percolation tests have been carried 
out on !his product to dotermine the extractions ob­
tninahle hy both methods and to ascertain the time 
necessary to secure the maximum economical extrac­
tion by percolation. Two series of percolation tests, 
the duration of treatment increasing from 24 hour~ 
144 hours, have been carried out on this residue, the 
conditions and the results of which are ~et out in 
the following table. 

PERCOLATION TESTS. 
Original bead value, II · 6 dwt. Au. per ton (2,240 lbs.) 
Residue from amalgamation, 6·2 dwt. Au per ton. · 
Extraction by amalgamation, 46·55 per cent. 

SERIES I. 

Test No .... 1. 

Ore, weight. gram ... . .. • 224 

0 'd 1 t' {Volume, c.c. 500 
yam e so u 1on KCN t · , , per cen . 0·206 

Time of leaching, hours 24 
f'.aO adned. lb. per ton 10 
Rolution aftpr test fKCN, per cent. 0·125 

l. CaO, per <'ent .... 0·032 
Consumption of KCN, lb. per ton ... 4·05 
Residue, dwt. Au per ton 3·6 
Extraction, per cent. 41·93 

Extraction by amalgamation ... 
Ext.raction by cyanidation 

Percentag~ Ext.m,.tions by 
I 46·55 

2. 

224, 
500 
0·206 

' 48 
10 

0·136 I 

O·Oii3 
3·52 
3·2 

48·39 

Amalgamation 

i 

3. 4. 

224 224 
500 500 
0·206 0·206 

72 96 
10 10 

O·H6 O·ll7 
0·027 0·017 
3·02 4·45 
3·0 2·6 

5Hll ii8·06 

and Cyanidation 
46·55 I 46·5.) 
27·fiS 31·0-J. 

5. 

224 
500 
0·206 
120 
lO 

0·082 
0·030 
fl·20 
2·6 

58·06 

46·55 
31·04 I 22·41 

I 68·96 Total extraction I 
~~:~~ I 

72 . .n 
1

- 74. 13 77.59 ! 77.59 

I ------ --~------···---- --- ---·~~----~ 

Test No. 

Ore, weight, gram. 
Cyanide solution {Volume, c.o. . .. 

KCN. per cent .... 
CaO ~ded, lb. per ton .•• . .. 
Time of leaching, hours 
Solution after test (KCN, per cent. 1.. Ca.O, per cent ... . 
Consumption of KCN, lb. per ton .. . 
Residue, dwt. Au per ton 
Extr&etion, per cent. ... 

SERIES. JI 

7. 

224 
500 
0·203 

10 
48 

0·163 
0·0276 
2·0 
1·45 

76·61 

I 
i 
I 

I 

I 

-

8 

224 
500 
0·203 

10 
48 

0·177 
0·0288 
1·3 
1·56 

74·84 

9. 10. 

224 224 
510 

I 
*50() 

0·203 0·203 
10 10 

120 120 
0·073 0·070 
0·0305 0·032 
6·5 6·65 
2·1 1·7 

66·13 72·58 

Percentage Extractions by Amalgamation and Cyanidation. 
Extraction by amalgamation ... ... . .. . .. 46·55 46·55 46·55 46·55 
Extraction by cyanidation ... ... .. . ... 40·95 40·00 35·34 38·79 

Total extraction ... ... ... .. . . .. 87·50 86·55 81·89 85·34 

11. 

224 
500 
0·203 

10 
144 
0·076 
0·0342 
6·35 
2·1 

66·13 

46·55 
35·34 

81·89 

6. 

224 
500 
0·206 
144 
10 

0·076 
0·030 
6·50 
2·5 

59·68 

46·5[> 
31 ·90 

78·45 

12. 

224 
500 
0·203 

10 
144 
0·070 
0·0357 
6·65 
2·05 

66·93 

46·55 
35·78 

-82·33 
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l!'or the purpose of comparison of the results ob­
tainable by percolation and agitation, respectively, on 
this amalgamation residue four 24-hour agitation 
tegts have been carried out under similar condition~:-

as regards concentration of cyanide solution and lime 
addition with the results shown below. 

Agitation was performed in the pebble mill jars. 

AGITATION TESTS. 
Original head value, 11·6 dwt. Au per ton (2,240 lb.). 
Residue from amalgamation, 6·2 dwt. Au per ton. 
Extraction by amalgamation, 46·55 per cent. 

Test No. 1. 2. 

Ore, eight, gram. . • . •• • . •. 224 224 
Cyanide solution {Volume, c.c. ·•· 500 500 

KCN, per cent. 0·2 0·2 
CaO added, lb. per ton ..• . •. 10 10 
Time of agitation . . . ... . .. 24 24 
Solution after test fKCN, per cent. 0·179 0·180 

~ 0&0, per cent. 0·097 0·110 
Consumption of KC , lb. per ton ... 1·05 1·00 
Residue, dwt. Au per ton .. . .. . 1·4 1·2 
Extraction, per cent. .. . 77·42 80•64 

3. 

224 
500 

0·2 
10 
24 
0·177 
0·094 
1·15 
1·45 

76·61 

4. 

224 
500 

0·2 
10 
24 
0·177 
0·086 
1·15 
1·2 

80·64 

Percentage Extractions by Amalgamation and Cyanidation. 
Extraction by amalgamation 
Extraction by cyanida.tion 

Total extraction 

Comparison of the results of percolation and agi­
tation tests on both samples of this ore, after amal­
gamation, shows that-

(1) Higher percentage extractions are obtain­
able by agitation than by percolation; 

(2) twenty-four hours' agitation yields a higher 
extraction than a six- day percolation 
period; 

(3) the consumption of cyanide is very much 
less by agitation than by percolation 
treatment. 

Therefore, from every aspect, agitation treatment 
of the amalgamated ore possesses distinct advantages 
over percolation treatment, and combined amalga­
mation and cy:midation can be safely said to be 
capable o:C extracting 90 per cent., and over, of the 
total gold at a small cost for ]~ss of cyanide, although 
the quantity of lime necessary to protect the cyanide 
from decomposition by the constituents of the ore 
is high. In neither case does the ore after grinding 
contain sufficient coarse product to introduce diffi. 
culties into the treatment by agitation. 

Since amalgamation and cyanidation are capable 
of yielding an economical extraction of 90 per cent., 
or more, of the gold in this ore, it follows that the 
introduction of concentration into the treatment 
scheme is unnecessary, especially as the ore contains 
approximately only 4 per cent. of sulphide minerals. 
Concentration, either by gravity or flotation methods, 
would possibly simplify the treatment process if th(' 
residues from the concentration could be produced 
of sufficiently low grade to be discarded without fur­
ther treatment, and if the concentrates produced 
could be treated directly by cyanidation or by amal­
gamation and cyanidation combined, without roasting 
and with the production of a low grade residue from 
the treatment of the concentrates. If this were pos­
sible the plant required for cyanidation of the con­
centrates would be much smaller than that required 
for amalgamation and cyanidation of the whole of 
the ore. For this ore flotation concentration would 
be preferable to gravity methods on account of the 
small percentage of sulphides in the ore. 

46·55 46·55 ~6·55 46·55 
~·~ G·W ~·M d·W 

1-----
87·93 89·65 87·50 89·65 

In order to ascertain the results obtainable by flota­
tion concentration of this ore, tests have been carried 
out under the conditions and with the results oot out 
below. 

Ore of assay value 11.6 dwt. Au per ton was 
ground in the pebble mill in salt water to pass 150- , 
mesh I.M.M. screen, with the addition of potassium 
xanthate ,0.2 lb. per ton, eucalyptus oil 0.48 lb. 
per ton, creosote oil 0.86 lb. per ton, and kero­
sene 0.25 lb. per ton. Flottion was performed in 
a Ruth machine in a 5 per cent. salt solution and the 
concentrate was removed during a period of six min­
utes, the greater portion of the concentrate being ob­
tained during the first three minutes. The following 
figures are the average results o£ a number of tests-· 

Concentrate {Weight, per cent. ... ... . .. 
Assay va.lue, dwt. Au per ton ... 

Residue, dwt. Au per ton 
I) . t "b · f 1 A t {Concentrate IS r1 utwn o va ues. u per cen R "d · es1 ne ... 

9·05 
107·5 

1·0 
91·45 
8·55 

Therefore flotation is capable of producing a high­
grade concentrate and a low grade residue, the latter 
of which can be discarded so that only the concen­
trate, approximately 9 per cent. of the ore woula 
nquire subsequent treatment. 

To determine the extraction that could be obtained 
by direct cy.anidation of the flotation concentrate, 11 

composite sample for cyanidation has been made by 
combining the concentrates from a number of tests, 
this composite sample assaying 101.75 dwt. per ton. 
The main details of the cyanide tests carried out on 
this sample are as follows:-

Cyanide solution, KCN per cent. .. . 
Time of agitation, hours ... . .. 
Cyanide consumption, lb. KCN per 

ton 
Residue, dwt. Au per ton 
Extraction per cent. 

Test 1. 

0.160 
24 

4.36 
10.0 
90.17 

Test 2, 

0.160 
48 

5.75 
6.0 

94.10 

No doubt agitation with cyanide for longer periods 
would have resulted in a still further reduction of the 
grade of the residues. 



These tests show extractions of 82.46 per eent. and 
86.05 per cent., respectively, of the gold in the orig­
ud o<·e, while the values of the total residues (flo­
tation and cyanide) are 1.8145 dwt. and 1.4525 dwt., 
respectively. Comparing these results with those ob­
tained hy amalgamation and direct cyanidation of the 
ore, it is apparent that concentration of this ore can 
not compete, either as regards extraction or cost of 
treatment, with the direct treatment without concen­
tration. 

SummHising the results of this investigation, the 
following are the more important points which have 
been determined and which will assist in deciding 
upon the mEthod of treatment to be adopted:-

(1) 'fhis ore is readily amenable to treatment 
hy amalgamation and cyanidation. 

(2) Fine grinding is not necessary for securing 
a high percentage extraction. Grinding 
to 90 per cent. minus lOO-mesh is sufficient 
to enable a high recovery to be made by 
amalgamation and cyanidation, although 
a satisfactory recovery can be made by 
amalgamation of much coarser material. 

(3) Agitation of the amalgamated product with 
cyanide solution for 24 hours is sufficient 
to produce residues assaying l dwt. per 
ton, and less. 

( 4) Treatment by percolation gives similar re­
sults to those obtained by agitation, but 
the rate of dissolution of the gold is very 
much slower, at least six days' treatment 
being necessary to obtain a satisfactory 
extraction. 

( 5) In agitation treatment the consumption of 
cyanide is comparatively low, provided 
sufficient lime is present during the treat­
ment to neutralise both free and latent 
acidity of the ore and to prevent the 
&ction of other cyanicides. In the treat­
ment by percolation, which is much 
slower, the consumption of cyanide is 
much increased, and, for this reason alone, 
it is probable that agitation treatment 
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will yield a more economical extraction 
than treatment by percolation, even though 
it may be necessary to resort to finer 
grinding for this purpose. The extra cost 
of the finer grinding would be more than 
offset by the lower consumption of cyan­
ide and the more rapid dissolution of the 
gold. 

(6) The consumption of lime varies up to ap­
proximately eight pounds per ton of ore. 

('/) Since the ore contains approximately 4 per 
cent. of sulphides and a high percentage 
extraction is possible by amalgamation 
and direct cyanidation1 concentration of 
the sulphides is unnecessary. 

( 8) In the grinding of this ore to the fineness 
neeessary for successful amalgamation 
and cyanidation, the proportion of slime 
produced is so small as not to interfere 
with the treatment of the product by per­
colation, and therefore separate treatment 
of sand and slime is not necessary. 

Conclusion. 
Treatment of this ore by amalgamation and cyani­

dation without concentration, which yields a high 
percentage extraction at a small cost for cyanide and 
lime, is recommended as the most suitable method of 
treatment. Amalgamation would best be carried out 
during the grinding operation, and, while only dom­
paratively coarse crushing is necessary to obtain a 
satisfactory extraction, it may be necessary to grind 
somewhat finer than is actually necessary for c~ani­
dation purposes, in order that no difficulties may be 
introduced into the agitation treatment through the 
presence of coarse sand. 

B. H. MOORE, 
Lecturer in Metallurgy. 

Metallurgical Laboratory, 
Sehool of Mines of W.A., 

Kalgoorlie, 18th November, 1927. 

Preliminary Report on the Bromocyanidation of Kalgoorlie Ores. 

One of the most serious items of cost in the treat­
ment of Kalgoorlie ores as at present carried out in 
the dry crushing all-roastin~· plants now in operation 
is the cost of roasting the whole of th\' ore, although 
the proportion of sulphide minerals rt>quiring roast­
ing prior to cyanidation is comparatively small. To 
minimise or to eliminate entirely the cost of this por­
tion of the treatment two modifications of present­
day treatment practice arc available, viz.-

1. Concentration of the sulphide minerals by 
flotation subsequent to amalgt•.mation of the 
ore to eliminate the coarse and free . gold 
followed by (a) roasting and cyanidation of 
the flotation concentrate, or (b) direct 
cyanidation or bromocyanidation of the 
flotation concentrate; 

2. Bromocyanidation of the raw ore after 
amalgamation, with complete elimination of 
the roasting process. 

In the laboratory and on the larger scale in the 
pilot plant of Oroya Links Ltd.1 it h*ls been demon-

strated that flotation concentration can be success­
fully applied to these ores, a low-grade flotation 
residue and a concentrate being produced, the econ­
omical roasting and cyanldation of the latter of 
which presents no difficulties, while laboratory tests 
on the direct bromocyanidation of flotation concen­
trates indicated the possibility of this method of 
treatment of the concentrates being successfully ap­
plied. Bromocyanidation tests on flotation concen­
trates carried out in the Metallurgical Laboratory of 
the School of Mines during 1926 showed that a high 
percentage extraction of the gold was possible in this 
way although the residues from the treatment of 
these concentrates were of comparatively high grade. 

Bromocyanidation of the raw ore was successfully 
applied in the so-called Diahl process in several of 
the wet treatment plants which are not now operating, 
but this method of treatmen~ has gradually been dis­
carded and the all-roasting method has been retained. 
Not only does this method of treatment eliminate the 
roasting operating, but it also enables the whole of 
the milling- cf the ore to be canilld out wet1 thus 
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giving improved hygienic conditions in the mills, and 
calls for a very much simpEfied treatment plant and 
fiow sheet. Laboratory experiments l·ll the bromo­
cyanidation of these ore" bnd on the similar treat­
ment of flue dust on a lm-ge scale have been con­
ducted for some time past by Mr. C. E. Blackett, 
formerly of the Golden Horseshoe Estates but now 
of the Boulder Perseverance, Limited. These tests 
showed that high percentag•J extraction~; could be ob­
tained by carefully controlled bromocyanidation, 
both on finely ground raw ore and on tonnage par­
cels of flue dust which is notoriously difflcult to treat 
by the ordinary methods of cyanidation. 

The results of these test:; having been communi­
cated to the Stnte Mining Engineer by Mr. J. W. 
fh.therland of the Golden Horseshoe Estates, instruc­
tions were issued to me to endeavour to confirm and 
to check the results on raw ore obtained by Mr. 
Blackett. The treatment conditions employed by 
l\Ir. Blackett have been followed in the present in­
vestigation with varying sut~cess until it was possible 
to obtnin some information regarding the important 
factors influenring the treatment by this method. 
The tests carried out have ~:.hown that there are cer­
tain treatment conditiom which require careful 
chemical control and the variation of which has an 
important influence on the results of the tests. 

While. in the past, the time of treatment necessary 
by this mrthod has been mmally 16 to 24 hours, Mr. 
Blackett claims to have obtained extractions of over 
90 per cent, of the gold in three hours' treatment, 
divided into a two-hour period of agitation with 
<~yanide solution and a one-hour period of agitation 
after nddition of bromocy~nogen. If the treatment 
time l'nn be reduced to this short period it will mean 
that a comparatively small treatinent plant will have 
a large tonnage capacity and therefore the treatment 
plant will be greatly simplified. The treatment con­
ditions suggested by Mr. Blackett ana adopted in his 
tests have been as follows:-

1. Grinding to minus 150-mesn; 

2. Amalgamation to remove coarse gold which 
would not be dissolved during cyanidation; 

:1. Two hours' agitation with cyanide solution of 
concentration 0.15 per cent. l(CN in a 1: 1 
pulp; 

4. Addition of 1 lb. of lime per ton of ore to 
the agitation pulp; 

;5. One hour's agitation after addition of 1 lb. 
of bromocyanogen per ton of ore; 

li. Addition of 2 lb. of lime per ton of ore to 
the pulp at the completion of the treatment 
to neutralise the acidity of the solution and 
to regenerate metallic cyanides in the solu­
tion. 

After agitation with the br•)mocyanogen the solution 
must be acid, i.e., must show no protective alkalinity, 
and suf'fieient lime must then be added to produce a 
n~ry low protective alkalinity in the mlution. 

In order to confirm, if possible, the results stated 
to haYe been obtained by Mr. Blackett a large num­
ber of tests have np to the prrscnt been carried out 
on ores of varying grade :md under the stated con­
c1itions. These tests indicated that nwdification of 
the stated conditions was in some cases necessary 
and therefore the roniiition!'; set out above have been. 
varied, one :~t a time, to aseertain the best conditions 
in the treatment of any particular ore and the effect 
of the vari11tion of treatment conditic..ns on the ex­
traction obtnined. 

In all the tests carried vut, details of which are 
o.et out later, the ore has been ground in pebble mills 
with water until over 99 per cent. would pass a 200-
mesh screen, and the agitation charge has been 200 
gram of ore, 200 c.c. of eyanide solution, and 0.1 
gram CaO (1 lb. per ton of ore). Agitation has 
been performed in pebble mill jars, without pebbles, 
and the residues from each test, after well washing 
with water under air pressure, have been dried and 
assayed, while the solution after filtration from the 
residues has been assayed for free cyanide, protec­
tive alkalinity and bromocyanogen. Amalgamation 
prior to cyanidation has in some cases been adopted 
and has shown that up to !!.pproximately 20 per cent. 
of the gold can be recoYer~tl in this way. All assay 
values are stated as per ton of 2,000 lb. 

The results of preliminary tests are shown in the 
following tabulation:-

CaO added. Time of Solution after treatment. Agitation. BrCN 
Soln. added, Consump- Residue. Extract-

Tes~ KCN, During After With With lbs. tlon of dwt. Au tlon per Remarks. 
No. 1 per treat- treat- KCN, BrCN, per KCN, CaO, BrCN, KCN, lb. per ton. cent. 

1 

cent. ment, ment, hours. hours. ton. percent . percent. per cent. per ton. 
lb/ton. lb./ton. 

. GREAT BOULDER PROPRIETARY ORE-ASSAY VALUE, 15·2 dwte. Au per ton. 

1 0·15 1·0 0·5 2 1 1·0 0·123 0·1321 ... 0·54 4·8 I 68·4 I 
-2 -o:15 1-:o -"():6--2---1-1-:o o:J:33 o:m--... - 0·34 1·2 i----oH-
-3-o:151-:o-o.5--2 ---1-~-0.093o:ls21 ____ ""1.14_~-~ 71·7 I Ore amalgam;w 

1 before cyani da-
\ I tlon. Extraction 

-4-0-203-~-1-:o--o -:o---2--~--~-[-1-0 0.1oo O.o04siO:Oi\i- --z-:o6- -2 -:{i0_ 1_ss:65l ;: t::::i:ti;~ 
1 elfect ot grinding ! In strong solution. ·---------------- -------

BOULDER PERSEVERANCE ORE-ASSAY VALllE, 7·0 dwte. Au p~r ton. 

-~~- -~~~_:._ ___ :__~_0·073 ~_ .. _. ---1~~-5 --~2-14 [---------
6 0·15 0·0 0·5 2 1 1·0 0·084 0·020 ... 1·32 0·50 92·84 

=~ ::~= :::--::: --:=- ~-- ~::--~::: ::::: ~~ ~:~: ~:: :::: ~=~======= 
BOULDER PERSEVERANCE ORE-ASSAY VALUE. 7·4 dwto. Au per ton. 

__ 9_~ ~-~--2 ____ 1 -~-~~ 0·0012 I 0·009~ 
10 0·15 0·5 0·5 2 1 1·0 0·111 0·0036 0·0097 

0·76 0•40 94·59 
----

0·78 0·80 95·94 
----

11 0·15 0·5 1·0 2 1 1·0 0·110 0·0072 0·0014 0·80 0•40 94•69 

12 0·16 0·5 1·0 2 1 1·0 0·100 0·0060 0·0010 1•00 0•85 95•27 
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These tests indicate that grinding to at least minus 
1 ")0-mcsh is es;-entinl, that a minimum of lime should 
be added during the agitation with cyanide solution 
in order that the solution' after completion of the 
treatment with bromocyanogen may be acid, and that 
in order to obtain a correct value for the cyanide 
solution after treatment slightly more lime should be 
added than is necessary to neutralise this acidity. 
The tests on Boulder PersevHance qre also show that 
it is possible to obtain a high percentage extraction 
from this low-grade ore at the expense of a reason­
ably small consumption of cyanide. 

In the following series of tests on South Kalgurli 
ore assaying 10.8 dwt. gold per ton, which was 
ground in the pebble mill to pass a 200-mesh screen, 
the treatment conditions were kept constant and were 
as follows:-

Cyanide solution 
CaO added during treatment 
CaO added after treatment ... 
Time of agitation with KCN 
Time of agitation with BrCN 

0 .15 per cent. KCN 
1 lb. per ton or ore 
2 lbs. per ton of ore 
2 hours 
1 hour. 

The results of these tests are as follows:-

SOUTH KALGURLI ORE-ASSAY VALUE, 10·8 dwts. Gold per ton. 

----------------.-- _" ______ "_ -"---"" ___ " ______ -- -------------

Te~t No. 

------ -- -- -

13 ... . .. ... ... ... . .. 
14 ... ... ... ... . .. ... 
ll'i ... ... ... . .. ... ... 
--- -
16 ... ... ... ... . .. ... 
-----
17 ... ... ... . .. ... ... 
18 ... ... ... ... . .. ... 
19 ... . .. ... . .. ... ... 

Solution after Treatment. 

KCN, 
per cent I 

CaO I BrCN, 
per cent. per cent. 

Consumption 
of KCN, 

lb. per ton. 

Residut', 
dwt. Au 
per ton. 

--·- -----~------~--------"----------
I 

I 0·1355 0·0408 I 0·0013 0•29 I 3·3 

0·1350 0·0228 i 0·0013 I 0·30 I 1·7 

0·1335 0·0216 
I 

0·0013 I 0·33 I 1·75 
I I 

I 
I 0·1340 0·0204 0·0013 I 0·32 1·5 

0·1310 0·0180 0·0013 0·38 1·3 

0·1280 0·0108 0·0013 0·44 1·2 

0·1390 0·0144 Nil 0·22 1·65 

Extraction, 
per cent. 

----"-

69·44 

84·26 

83·79 

86·11 

87·96 

88·88 

84·72 

-

-" -
20 ... ... ... . .. ... ... 0·1310 0·0144 Trace 0·38 1·0 90·74 

21 ... ... ... . .. ... ... 0·1360 0·0192 Trace 0·28 1·3 87·96 

22 ... . .. ... ... . .. ... 0·1300 0·0072 Nil 0·40 1·3 87·96 
-· ----
23 ... ... ... . .. ... ... 0·1300 0·0108 Tr!I.Otl 0·40 1·3 87·96 

24 ... . .. ... . .. ... ... 0·1310 0·0192 Tra.ce 0·38 1·1 89·81 

25 ... ... ... .. . ... . .. 0·1300 0·0156 Nil 0·40 1·05 90·28 
-

26 ... ... ... ... ... . .. 0·1310 0·0132 Trace 0·38 1·5 86·11 
- -27 ... . .. ... ... . .. ... 0·1360 0·0192 Trace 0·28 2·0 81·48 

------
28 ... ... ... ... . .. ... 0·1320 0·0228 Trace 0·36 1·0 90·74 
-----·- -----------------
29 ... . .. ... ... . .. ... 0·1320 0·0180 Trace 0·36 1·1 89·81 

30 ... ... ... .. . ... ... I 0·1330 0·0180 
I 

Nil 0·34 1·3 87·96 
I --------

In this series the ore, of fair average grade, was 
not amalgamated before cyanidation and it was con­
sidered that possibly this mighq ·,account for the 
erratic nature of the residuE' values and extractions, 
many of which were so nearly satisfactory as to 
encourage the belief that with further investigation 
definite conditions might be determined which would 
enable 'lxtractions well over 90 per cent. to be ob­
tained. 

In order to determine the effect of amalgamation 
or non-amalgamation on the results obtained by 
cyanidation a sample of the same ore from the South 
Kalgurli mine, assaying 10.8 dwt. gold per ton, was 
amalgamated during grinding in the pebble mills, 
the amalgam . was removed by panning off the pro­
duct in an amalgamated copper pan and the final 
amalgamation residue dried. This residue assayed 
8,0 dwt. gold per ton, showing that 25.92 per cent. 

of the gold in the original :;ample had been extracted 
by amalgamation. 

In the series of tests on this ore, tests 31 to 36 
were carried out under constant conditions similar 
to those obtaining in tests 13 to 30, tests 37 and 38 
under the same conditions except the time of agita­
tion with bromocyanogen wrtich was increased to two 
hours, while test 39 was given four hours' agitation 
with cyanide alone to furnish a comparison between 
the results obtainable with and without bromo· 
cyanogen. 

In the case of this sample of ore, amalgamation 
before cyanidation is apparently unnecessary as no 
improvement in extr~tction is obtained by the intro­
duction of the preliminary amalgamation. At the 
same time the introduction of amalgamation woul<l 
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be necessary in the treatment scheme to remove, before cyanidation, any gold not capable of bei:rl.g 
dissolved by the cyanide E.olution. The results of this series of tests are as follow :-

SOUTH KALGURLI ORE. 

Assay Value, 10·8 rlwtg. Au per ton; Amalgamation Residue, 8·0 dwts. Au per ton. 

I 
Solution after Treatment. I " t' Extraction ou Original Ore, 

I 
,.onsump 1on d Extraction, per cent. 

T Resi ue, 
est 1 ·---- of KCN, dwt. Au per cent. I 

No. KCN, \ CaO, 
1

1 BrCN, lbto~er per ton. (ont:rga- By alll41-l By cyan- Total. 
per cent. l per cent. per cent. 

1 

• I ma. ore)-~ gama.tion. irlafion. 

~----··_· ~-~~~~-' 0·0037 I 0·0014 I 0·58 I 1-!55 80·62 I 25·92 59·73 I 85·()1> 

32 ... i O·l3fl 0·0045 i 0·0011 I 0·28 i 1·3 83·75 25·92 62·04 I 87·96 
---· ---~-----.-----1 ~-----1------ ------:----------
3:! ... i 0· 140 : 0·004.''\ I 0·0014 i 0·20 I l·l 8f>·25 25·92 I 63·71 I 89·63 
------~---·-----------------------------------------
~----:-'.:___i---~~:s._I_~~R4_i_~~~~__l-~~--~--~--~-2- 25·92 I 61·58 I 87·50 

a.5 ___ .. .:___1_~~~-~~K!~_I_~~~-1_1 __ ~ _ _!_1·25_ 84-~7 25·92 I 62·51 1 88·43 
. I I I ' ----

:i''-----~:_:__1-~~~~-:~005:! -1- o-oo~-~-: __ o_-~_1 1-2 85-oo __ 25·92 1 62·97 1 88·89 

37 ... I 0·143 I 0·0082 0·0!113 I 0·14 1 1·05 86·87 25·92 I 64·35 I 90·27 
~------~----;;-----:~)·-------~ I -

~----~:.:___1 ___ o_-~~-~~~-~~0013 ~~o 1 1·25 84·37 25·92 I 62·50 1 88·42 

~~---~~l ~-1~· ~ o-oo:_ _ _... 0·06 __ _l 5·15 35·62 ____ 25·9~_1_ ~~:~9 L -5~-·31 
As the rewlts of these te~ts are similar to those 

obtained in the previous series on the ~ame ore, it is 
eviat~:~ that the presence oi coarse free gold is not 
the factor preventing a high percenh.ge extraction 
from being obtained, and therefore other treatment 
factors must be varied to ascertain their effects on 
the cyam<lation. 

A new sample of South Kalgurli ore was prepared 
for t-:-1mtment by grinding in pebble mill:;, without 
amalgamation, to pass a 200-mesh screen, filtering 
and drying. This pebble n.ill product assayed 12.13 
dwt. goltl per ton. A number of serie:o of tests was 
carried t•nt on this prodmt in whieh the time of 
agitation with KCN and BrCN and the concentration 
of cyanide ~olution were v:wied, for the purpose of 
ascertaining whether the time of treatment previously 
used was too short and thi! effect of increasing the 
concentration of the cyaniCie solution. All other 

treatment conditions were k'!pt constant and the same 
as in previous tests, V;'ll.-

Agitation charge 

Bromocya.nogen addition 
CaO addition after treatment 

Serie~; I. 

200 gram. ore, 200 e.e. 
Kl N solution, llb. Ca.O 
per ton of ore 

1 lb. per ton of ore. 
2 lbs. per ton of ore. 

This series was carried out under the conditions 
originally laid down h) Mr. Blaekett to obtain re­
sults which would form a tasis for comparison with 
the series of tests to be carried out under conditions 
suggested by the results of previous tests. The re­
sults are remarkably consistent, and show that under 
the stated conditions 85 to So per cent. is the maxi­
mum extraction to be expected from this sample of 
ore. 

SERIES I. 

I Time of Agitation Solution after Trt>atment. 
Consum~tion Soln. -- of KC , Residue, Extraction Test No. KCN, I 

I 

dwt. Au 
per cent. I With With KCN, I CaO, I BrCN, 

lb. per per ton. per cent. 
! KCN, BrCN. ton. 

I I hours. hours. per cent. per cent. per cent. 
I ------

_I 0·143_: I 
I 

I I I I 40 0·16 i 2 1 0·0067 Trace 0·34 1·7 85·98 ... 
I I 

41 0·16 I 2 I 1 I 0·155 i 0·0171 I Trace I 0·10 I 1·75 85 57 ... 
I I --------- - -

2 i 0·151 , 0·0134 I Trn" 0·18 1·8 ~-
----···---------------------:-----

------~---~~-1-Hlii ____ i~~~~-~--'l'rac·e 0·21 1·8 __[----~~~----
42 ... 1 o-16 
----
43 ... i O·Hi 2 
------- ---------

SERIES H. 
Variation of Time of Agitation. 

44 0·16 2·5 

I 

1·5 0·153 
I 

0·0171 I 0·00•1"1 I 0·14 
-

1·5 0·148 0·0089 0·0027 0·24 

I 
1·5 0·145 0·0117 0·0027 0·30 

45 0·16 2·5 
-----1----------

0·16 2·5 46 

~~ 
88·87 -----
91 75 

-----
SERIES Ill. 

Variation of Time of Agitation. 
47 ... 0·16 3 I 1 0·146 0·0104 0·0033 0·28 I 1·5 l 87·63 
-----· 

F 48 ... 0·16 3 1 0·148 0·0164 0·0033 0·24 83·51 

49 ... 0·16 3 1 0·142 0·0097 0·0033 0·36 82·64 1 



Series 1 f. and III., iu which time of agitation with 
KCN anJ BrCN was varied. indicate that avparently 
no benefit is derived from an increase in the time of 
agitation with KCN alone but that an increase in 
the time of agitation after the addition of BrCN 
increase~ the extraction by from 3.5 to 5 per cent. 
Therefore other treatment r:onditions remaining con­
btant, an increase in the time of agitation after addi­
tion of BrCX improYes the extraction, although, from 
theoretical eonsiderations, 11.')thing will be gained by 
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prolonging this period beyond that at which the 
whole of the BrCN has been destroyed. Consequently 
it becomes necessary to determine the period of agi­
tation with BrCN which will yield the best results. 

In the next two series ot tests, the effect of in­
creases in , the concentration of the cyanide solution 
was determined, all other treatment conditions being 
maintamed constant as originally suggested by Mr. 
Blackett. 

SERIES IV. 
Increased Concentration of Cyanide Solution. 

------- ------~--------------------.---------

1 ' 

Soln., 
KCN. 

per cent. 

Time ,)f Agitation. Solution after treatml'nt. 

I 

Consllmptbn: 
of KCN, · Test 

No. 
KCN, I CaO. I 

per ce_n_t_. --p-cr-eent. 
BrCN, I lb. per '. 

per cent. ton. · 

Residue, 
dwt. Au 
per ton. 

Ex traction, 
per cent. 

' 
I I 50 ... 0·203 2 1 I 0·194 O·Oll2 0·0091 0·18 1·7 

I 
85·98 

51 0·203 2 1 I 0·190 0·0164 i ... 
! 

52 0·203 2 1 
I 

0·184 
I ... 0·0141 
I 

0·0121 0·26 }.() 
I 

84·34 
------

0·0162 0·38 1·4 88·46 

SERIES V. 
Increased Concentration of Cyanide Solution. 

53 ... 0·25 2 1 0·231 
-----
54 ... 0·25 2 1 0·234 

55 ... 0·25 2 1 0·231 

'l'hese two series appeat· to lead to the conclusioll 
that increasing the coucentrution of the cyanide solu­
tion increases the grade of the residue::;, or decreases 
the extraction, although the average exti·action is 
slightly higher in Series IV. than in Series I. There­
fore, apparently, cyanide solutions ·of greater con­
centration than 0.16 per cent. KCN are disadvan­
tageous and it may be po~sible that even weaker 
cyanide solutions may be equally as eft"ective as 0.16 
per cent. solution. 

It is not advisable, if such can be avoided, to in­
crease the f]Uantity of brumoeyanogen used above 
1 lb. per ton or ore on aetount of the cost of this 
reagent and therefore it is necessary to determine 
the effer·t of inerea~ed tim!.! of agitation with KCN 
or I;lrCN, or both, and of cyanide solutions of less 
concentration than 0.16-· per cent. KCK. 

0·0156 1 o·ol21 o·3s 2·55 78·98 

0·0149 0·0148 0·32 2·2 81·86 

0·0116 0·0202 0·38 2·1 82·68 

The <:oHsumption of cyau;Je Ju1·ilig Liw lreutmeut 
is in nearly all cases very low and apparently none 
of the treatment condition.> which ha:,: been varied 
up to the present seriously affects this item. 

In order to determine the effect of further in­
creases in the time of treatment of this ore, both with 
KCN and BrCN, the following serieh of tests has 
been carried out on the same sample oi ure, assaying 
12.13 dwt. gold per ton, in which the time of agita­
tion was increased to three hours with cyanide solu­
tion, followed by two hours' agitation ,tfter addition 
of 1 lb. BrCN per ton of nre. Other conditions of 
treatment haYe been similar to the eonditions ob­
taining in preYions tests, the ryanide 'o1ntion assay­
ing 0.148 per cent. KCN. 

SERIES VT. 
SoUTH KALGURLI ORE-Assay Value, 12·13 dwts. Gold per ton. 

·-

I Time:of Agitation. I Solution after treatment. Consumption 
of KCN, 
lb. per 

ton. 

Soln., Test KCN, 

I 

No. With per cent. KCN, 
hours. 

With 
BrCN, 
hours. 

KCN, I Ca.O, I BrCN, 
per cent. per cent. per cent. 

Residue, 
dwt. Au 
per ton. 

Extraction, 
per cent. 

. ~-----------------·-

I I I 56 ... 0·148 
I 

3 2 0·125 
I --

57 ... 0·148 
' 

3 2 0·121 

58 0·148 I 3 2 0·1215 ... 
I 

These teE•ts indicate that it may be possible to 
obtain higher percentage l·xtractwns by increasing 
the time of agitation with both KCN and BrCN, 
although Series II. and Ill. indicated that the time 
of agitation aftrr addition of BrCN was more im­
portant than the time of <~gitatioJo with KCN, two 

I I 
0·0059 0·0189 I 

I 

0·0052 0·0202 I 
0·0052 0·0175 I 

I ' 

hour~' treatme11t with KCN being a1-pareutly a.o 
ei1ective as three hoJrs' agitatiou. lt appears al~o 

that this increase in the agitation times also results 
in increased consumption <•f cyanide, although this 
is still comparatively small. 
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The supply of this sample of ore having been ex­
hausted, a new sample of South Kalgurli ore was 
ground as before, but was found to assay only 5.9 
dwt. gold per ton. On this sample a number of 

series of tests have been carried out with weaker 
cyanide solution, 0.1 per l'tnt. KCN, and different 
times of agitation. 

SERIES VII. 
SoUTH KALGURLI 0RE-Assa.:'i Value, 5·9 dwts. Gold per tt'n. 

I Time of Agita.tion. Solution after treatment. Consumption 
Test Soln., RPsidue, of KC'N, Extraction, 
No. KCN, With 

I 
With lb. per dwt. Au per cent. per cent. KCN, BrCN, KCN, I CaO, I BrCN, ton. per ton. 

hours. hours. per cent. per cent. per cent. 

59 ... 0·106 2 2 0·087 0·0134 0·0040 0·38 1·3 

I 
77·97 

60 0·106 2 2 0·084 0·0178 0·0027 0·44 0·8 86·44 ... 
I 

--- --
61 ... 0·106 2 2 0·083 0·0158 0·0040 0·46 1·1 81·36 

SERIES VIII. 

62 ... 0·106 3 2 0·100 0·0149 0·0040 0·12 0·8 86·44 
---

63 ... 0·106 3 2 0·102 0·0171 0·0067 0·08 0·7 88·13 

64 ... 0·106 3 2 0·100 0·0208 0·0054 0·12 0·6 89·83 
-----

SERIES IX. 

65 ... 0·104 4 2 0·095 O·Oll9 0·0189 0·18 1·4 76·27 

66 ... 0·104 4 2 0·0955 0·0126 0·0204 0·17 2·0 66·10 
-

67 ... 0·104 4 2 0·092 0·0082 0·0216 0·24 0·7 83·13 
-----

SERIES X. 

68 ... 0·105 2 1 0·1045 

69 ... 0·105 2 1 0·105 

70 ... 0·105 2 1 0·105 

'L'hese series show that the maxirr..um agitation 
periods necessary for this ore under these conditions 
are three hours with cyanide solution and two hours 
after addition of bromocyanogen, and that increasing 
the time of agitation with cyanide solution beyond 
three hours lowers the extrt.ction. 

Although the consumption of cyanide is always 
low in a properly conducted test it was not to be 
expected that it would b~come practically nil in 
Series X. This low cyanide consumption can, how­
ever, be explained by takin~ into account the cyanide 
content of the added bromocyanogen which should, 
by reason of its process of production, always con­
tain a certain amount of free cyanide. In these tests 
the bromocyanogen solution used r.ontained 2.39 per 
cent. BrCN and therefore ,4.2 c.c. of this solution 
contained 0.1 gram BrCN (equivalent to 1 lb. per 
ton on a 200-gram charge). After neutralising 4.2 
c.c. of this stock solution with lime water and 
titrating with standard silver nitrate solution it was 
found to contain 0.022 gram KCN as free cyanide. 
Addition of this quantity of free cyanide to the 
200 c.c. of cyanide solution used in each test in­
creases its free cyanide content by 0.011 per cent., 
so that the actual free cyanide available in these 
tests was 0.105 + 0.011 = 0.116 per cent. The con­
sumption of cyanide has been calculated only on the 
basis of the cyanide solution without taking into ac-

0·0253 I 0·0067 0·01 1·0 83·05 

0·0253 0·0052· 0·00 1·0 R3·05 

0·0297 0·0091 0·00 1·1 81·36 

count the KCN introduced in the bromoeyanogen 
solution, and therefore the actual consumption of 
cyanide should be 0.22 lb. per ton more than that 
calculated from the concentration of the cyanide 
solution alone. Therefore, in t)lis series of tests in 
which the consumption of <:Y,anide is apparently nil 
it is actually 0.23, 0.22, and· 0.22 lb. per ton in the 
three tests. That this is a feasible explanation of 
this apparently peculiar fact is confirmed by the 
results of the determination of free eyanide in the 
filtered solution from the treatment of the ore in 
some tests before addition cf the lime necessary for 
neutralisation, when an increase in the free cyanide 
content of the solution of approximately 0.01 per 
cent. was found to take place after neutralisation. 
This explanation will account for the very low 
cyanide consumption in many of the tests. At the 
same time, in practice it is Lnstomary to base the con­
sumption of cyanide on the difference between the 
free cyanide content of the solution before and after 
treatment., so that on this basis the commmption 
would be as stated in the results of the tests. 

On account of the unsatisfactory nature of the 
results of the tests of Series IX. these tests were 
repeated on the same ore aud under the same condi­
tions, with the trifling exception that the strength 
of the cyanide solution wa<; 0.1 per cent. KCN in­
stead of 0.104 per cent. 
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SERIES XI. 

SouTH KALGURLI ORE-Assay V11lue, 5·9 dwts. Gold per ton. 
------~--------------------------------------------------------- ---------

Time of Agitation. Solution after treatment. Consumption Soln., Residue, Test of KCN, Extraction, KCN, 

I 

dwt. Au No. per cent. With With 
KCN, I CaO, I BrCN, 

lb. per per ton. per cent. 
KCN, BrCN, ton. 
hours. hours. per cent. per cent. per cent. 

71 ... 0·1 I 4 2 I 0·0985 
-----
72 ... 0·1 I 4 2 

I 
0·100 

73 ... 0·1 I 4 I 
2 

I 
0·099 

Previous tests in which 1 lb. BrCN per ton of ore 
was used have, on account of the presence of BrCN 
in the solution after compietion of the test, led to 
the conclusion that it might be poss:ble to reduce 
the bromocyanogen addition to 0.75 lb. per ton of 
ore without harmful effect. Consequently, four series 
of tests were carried out with the diminished quantity 
of bromocyanogen, but, in every case, the residues 
have been of high grade, although it is possible that 
the weaker cyanide solution may havt also contri­
buted to this result. 

On account of the low grade of the sample of ore 
used in the last five series of tests it was considered 

0·0186 0·0121 0·03 1·0 83·05 

0·0172 0·0121 0·00 1·2 79·66 

0·026R 0·0121 0·02 1·3 77·97 

advisable to discontinue treatment of this sample for 
the time being, and consequently a new sample of 
Boulder Perseverance ore was prepared in the usual 
way for treatment. This bample assayed 11.2 dwt. 
gold per ton. Previous tests having shown the ad­
visability of agitation with bromocyanogen for at 
least two hours, four series of tests have been 
carried out on this ore in ,•ihich three and four-hour 
periods of agitation with KCN have been adopted, 
while 1 lb. and 0.75 lh. additions of bromocyanogen 
per ton of ere have been made. In all these tests 
all other treatment conditions have remained con­
stant. 

SERIES XII. 
1 lb. BrCN per ton of Ore. 

-~---------

I 
Time of Agitation. Solution after treatment. 

Test. Soln., Consumption Residue, 

No. KCN, With 

I 
With of KCN, dwt. Au Extraction. 

per cent. KCN, BrCN, KCN, I CaO. I BrCN, lb. per ton. per ton. per cent. 

hours. hours. per cent. per cent. per cent. 

71, ... 0·1 

E±=' 
2 ~ .... I 0·0141 

I 
0·0162 0·12 3·7 66·96 

75 ... 0·1 2 -'-o·094 I 0·0097 0·0189 0·12 3·8 66·07 

76 ... 0·1 2 
I 0·095 I 0·0089 0·0256 0·10 3·0 73·21 
I 

SERIES XIII. 
lb. BrCN per ton of Ore. 

77 0·1 4 2 
----1-----~--J----

0·1 4 2 
-----r-----:----:--·r-----

0·1 4 2 

78 
I 0·095 0·0171 0·0108 I 0·10 3·1 72·32 

I 0·095 0·0104 0·0108 0·10 3·0 73·21 

I 0·094 0·0149 0·0175 0·12 2·8 75·00 
I I I I 

79 
----1-----:-----r-----

SERIES XIV. 
0· 75 lb. BrCN per ton of Ore. 

80 ... 0·1 3 2 0·091 0·0231 0·0168 0·18 4·2 I 62·50 

81 ... 0·1 3 2 0·0895 0·0164 0·0168 0·21 4·15 62·95 

82 ... 0·1 3 2 0·090 0·0112 0·0168 0·20 4·2 62·50 

SERIES XV. 
0·75 lb. BrCN per ton of Ore. 

83 ... 0·1 4 

I 
2 0·095 0·0149 O·Oll4 0·10 3·2 71·43 

------
84 ... 0·1 4 2 0·095 0·0149 0·0141 0·10 3·4 69·64 

85 ... 0·1 4 
I 

2 0·095 0·0245 0·0131 0·10 7·7 40·18 

These series showed that a redn('tion in the quan­
tity of hromocywwg·cn used re,;ulte<l i11 lower extrac­
tion whid1 was slightly inq TO\'eu by iw· easing the 
dme of agitation with KCN from ihree to four 
hours. 

The unsatisfactory natu:_"e of the results of the 
tests of the last four serieu led to their repetition 
under exactly similar wnditions on a new sample of 

Boulder Perseverance or•~, amalgamated during 
grinding, as it was conside!'ed possible that this ore 
contained some gold too coarse for ready dissolution. 
This sample of ore assayed 14.27 dwt. gold per ton 
before, and 11.47 dwt. gold per ton after amalgama­
tion, representing an extraction by amalgamation of 
19.62 per cent. of the gold. 



SERIES XVI. 

1 lb. BrCN per ton of Ore. 

I Tirue of Solution after Treat- Extraction on original 
I 

Soln. 
Agitation. ment. 

Consump- Extract- ore, per cent. 
' ----- Residue, tion, per Test I KCN, tion of 

No. I per With With KCN, Ca.O, BrCN, KCN, lb. dwt. Au cent. on 
I cent. KCN, BrCN, per per per per ton. per ton. a.malgd. By By Total. 
! ore. amalgn. cyanidn. 

I 
hours. hours. cent. cent. cent. 

86 ... 0·1 3 2 0·091 0·0193 0·0108 0·18 3·35 70·79 19·62 56·90 76·52 
------------

87 ... 0·1 3 2 0·094 0·0215 0·0094 0·12 3·95 65·56 19·62 52·70 72·32 

88 ... 0•1 3 2 0·090 0·0215 0·0094 0·20 3·75 
I 

67·30 19·62 54·10 73·72 - ------
SERIES XVU. 

1 lb. BrCN per ton of Ore. 
89 

90 

91 

0·1 

0·1 

0·1 

4 

4 

4 

2 0·087 0·0164 0·0135 0·26 

2 0·086 0·0141 0·0189 0·28 

2 0·088 0·0171 0·0121 0·24 

3·8 66·87 19·62 53·75 73·37 

4·3 62·51 19·62 50·25 69·87 

3·95 65·56 19·62 52·70 72·32 

SERIES XVIII. 
0·75 lb. BrCN per ton of Ore. 

92 

93 

~-3--2- 0·088 0·01341 0·0054 0·24. ffi=·O 

0·1 3 2 0·084 0·0268 0·0040 0·32 5·05 
-------1 ------------- ~ r------
94 0·1 3 2 0·085 0·0178 0·0040 0·30 5·1 
------------------ 1----1 

56·41 

§ 
45·34 64·96 

55·97 2 44·99 64·61 

55·53 2 44·64 64·26 

SERIES XIX. 
0·75 lb. BrCN per ton of Ore. 

~--"-' ~-~ 0·088 0·0171 0•0081 
96 ... 0·1 4 2 0·084 0·0216 0·0040 

------------
97 ••• 0·1 4 2 0·087 0·0171 0·0080 

These duplicate series lead to the conclusions 
that-

1. Amalgamation is not. necessary for treatment 
of this ore; 

2. A 0.1 per cent. cyanide solution is much less 
efficient than a OJE per cent. solution, the 
latter of which appears to give the best 
results of all the solutions used in the whole 
series of tests; 

3. The minimum effective quantity of bromo­
cyanogen is 1 lb. per ton of ore; 

4. Apparently the best times of agitation are 
three hours with cyanide solution and two 
hours after addition of bromocyanogen; 

5. Consumption of cyanide is always low. 

A further and more detailed investigation of this 
method of treatment is urgently required ·as the 
process, if it can be successfully applied, will not 
only simplify the method of treatment and the plant 
necessary for that purpose, but will also materially 
reduce the cost of treatment of the ore. The present 
investigation has been purely of · a _ preliminary 
nature for the purpose of determining the treatment 
factors which require invesFgation, but sufficient has 
been done to yield some information regarding the 

0·24 5·1 55·53 19·62 44·64 64·25 

0·32 5·2 54·66 19·62 43·94 63·56 

0·26 5·7 50·30 19·62 40·43 60·06 
I 

effect of the variation of certain factorr:, and to form 
a basis for future and more searching investigations. 
This investigation has shown the possibility of ob­
taining by this method ot treatment residues of 
1 dwt. gold per ton, and less, from ores of varying 
grades, but it is necessary that ores of all grades 
from all the mines of the field should be investigated 
for the purpose . of endeavouring to lay down some 
definite lines of treatment which may be applicable 
to all the ores of the field. The cost of treatment by 
this method has not yet been investigated, but it 
may be pointed out that the cost of cyanide will be 
comparatively small on account of the generally low 
consumption· of that reagent, while the cost of 
bromocyanogen will be approximately two shillings 
and sixpence per ton of ore. The most important 
features of the method are the rapidity with which 
an extraction of 90 per cent., and more, of the gold 
can be obtained and the very low consumption of 
cyanide during the treatment. 

B. H. MOORE. 
Lecturer in Metallurgy. 

Metallurgical Laboratory, 
School of Mines of W.A., 
Kalgoorlie, 28th November, 1927. 



DIVISION VI. 

OPERATIONS UNDER "THE INSPECTION OF MACHINERY ACT, 1921." 

Report of the Chief Inspector of Machinery and Chairman of the Board of Examiners 
for Engine-drivers for the Year 1927. 

Otllce of the Chief Inspector of Machinery, 
Department of Mines, 

Perth, 13th February, 1928. 
1'he Under Secretary for Mines. 

Sir, 
I have the honour to submit, for the information of 

the Hon. Minister for Mines, my Report on the 
operations of the "Inspection of Machinery Act, 
1921," for the year ended 31st December, 1927 :-

(1) Inspection of boilers. 

(2) Explosions and interesting defects. 

( 3) Inspection of machinery. 

( 4) Accidents to persons caused by boilers and 
machinery. 

( 5) Board of Examiners for Engine-drivers. 

( 6) General. 

DIVISION I. 
Inspection of Boilers. 

Return showing operations in the proclaimed dis­
tricts (boilers only) during the years ended 31st De­
cember, 1926 and 1927. 

Tota.l number of useful boilers reg-
istered 

New boilers registered during year 
Boilers re-instated ••• 
Conversions ..• 
Inspections for year-Thorough .. . 

Working .. . 
Boilers condemned~ Temporarily .. . 

Permanently .. . 
Boilers sent to other States 
Transferred to other departments ... 
Transferred from other departments 
Number of notices for repairs issued 
Number of Certificates issued, in-

cluding those issued under Section 
30 .•• 

Total. 

1926. 1927. 

3,341 
ll6 

1 
3 

1,536 
98 

109 
24 
10 

1 
1 

302 

1,519 

3,422 
156 

1 
12 

1,569 
60 
39 
56 

8 
1 
1 

334 

1,557 

There were 156 new registrations during the year, 
compared with 116 the previous year. Thirty-five 
were i~ported from the United Kingdom, 21 from 
the United States of America, 35 from the. Eastern 
States, 16 from unknown sources, and 49 were manu­
factured in this State. Local manufactures mcluded 
1 vertical multitubular portable, 1 digester, 1 steril­
iser, 4 steam-jacketed vessels, 10 vulcanisers, and 32 
air receivers. 

The number of useful boilers on the Register at 
the end of the year was 3,422, an increase of 81, 
during 12 months. One boiler was transferred from 
another department, 1 was reinstated, 9 were trans­
ferred beyond the jurisdiction of the Act, 12 were 
converted into containers, etc., and 56 were per­
manently condemned. 

The number of thorough and working inspections 
was 1,'569 and 60 respectively, a total of 1,629, show­
ing an increase of 33 thorough and a decrease of 38 
working inspections. 

1,390 inspections were made in districts worked 
from Head Oilice, representing 85.3 per cent. of the 
total number made in all districts. 239 inspections 
were made in Goldfields districts worked from Kal­
goorlie, being 14.7 per cent. of total inspections. A 
rearrangement of a few Goldfields districts was made 
during the year, and is outlined in Division VI. of 
this report. 

The following table shows the number of boilers 
temporarily and permanently condemned, as a per­
centage of inspections made each year:-

Year. Temporarily. Permanently. 

1899 
% 

2·64 
% 

1·420 
1900 2·21 ·498 
1901 4·34 ·511 
1902 5·00 ·958 
1903 2·43 ·697 
1904 3·08 ·389 
1905 2·84 ·388 
1906 3·98 ·960 
1907 4·36 ·802 
1908 3·18 ·599 
1909 2·89 ·797 
1910 4·49 1·382 
19ll 3·54 8·070 
1912 3·93 2·471 
1913 2·64 2·431 
1914 2·97 2·178 
1915 4·72 1·538 
1916 3·97 1·456 
1917 3·19 1·301 
1918 3·25 1·563 
1919 3·14 3.·547 
1920 3·28 2·171 
1921 4·32 1·358 
1922 5·22 ·940 
1923 3·76 1·213 
1924 5·44 1·418 
1925 5·25 ·685 
1926 6·67 1·468 
1927 2·33 3·43 

Fifty-six boilers were permanently condemned as 
steam g-enerators, not being worth the cost of re­
pairs necessary for their reinstatement. During 
1926 there were 24 boilers permanently condemned. 

There were less temporary condemnations for re­
pairs than has been usual in past years, but it is 
ncces~ary to point out that there has been an alter­
ation in the method adopted, and certain repair 
notices do not now necessarily temporarily condemn 
boilers. Cl34 notices for repairs were issued and 39 
boilers were temporarily condemned, compared 
with 302 and 101 during 1926. 



During the year extensive and costly repairs were 
made, particularly to locomotive and to locomotive 
type boilers. 

DIVISION II. 

Explosions and Interesting Defects. 
There was no explosion during the year, and only 

two interesting defects were recorded. 

A boiler of the watertube type in operation on the 
Goldfields developed small areas of corrosion inside 
the steam and water drum over the inlet slots of the 
anti-priming pipe. The corrosion was apparently 
caused as a result of the vortex created when the 
slots furthest from the stop-valve became clogged. 
Similar corrosion has not been reported previously, 
and a baffle-plate was fitted over slots in the internal 
steam-pipe to protect the shell. 

Several heads cracked off hollow space-stays in 
the water-leg of a watertube boiler. This occurrence 
was unexpected and unusual, for the boiler is in 
good condition generally. The damaged stays were 
stated by the makers to have been made from 
hydraulic tubing, but have the appearance of being 
welded and not solid drawn. 

Wbile the interior of a Cornish boiler at a coal 
mine was being coated with an anti-corrosion com­
pound, two men engaged doing the work were over­
come with fumes given off by the compound and 
were rendered uncom;cious. It was with difficulty 
that they were rescued and resuscitated. 

DIVISION Ill. 

Inspection of Machinery. 
Return showing classification of power-driven 

machinery in use or likely to be used again in pro­
claimed districts during the years ended 31st De­
cember, 1926 and 1927. 

Clas~ification. 

Number of groups driven by­
Steam engines ... 
Oil engines 
Gas engines 
Compressed air engines 
Electric motors 
Hydraulic pressure 

Totals. 

1926. 19::!7. 

1,061 
1,036 

222 
36 

3,967 
10 

l,OGO 
1,116 

2W 
32 

4,309 
3 

1--------·-
6,332 fl,736 

The total number of groups registered at the close 
of the year was 6,736, an increase of 404 groups. 
Those electrically-driven showed an increase of 342, 
steam-driven a decrease of 1, gas-driven a decrease 
of 6 oil-driven an increase of 80, compre5sed air­
driv:n a decrease of 4, and hydraulically-driven, a de­
crease of 7. 

The number of machipery registrations in the Gold­
fields districts continued to decline but was more 
than balanced by the increase in other districts, and 
the net result indicates prosperity in the State. 

The number of notices issued in the interests of 
safety of various classes of machinery was 246, com­
pared with 208 similar notices issued during 1926. 
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Owners have complied promptly with instructions 
relative to safeguarding machinery, and have shown 
a desire to assist in making our efforts to prevent 
accidents successful. 

Despite the vigilance of Inspectors of Machinery 
and the co-operation of owners, operatives continue 
to take risks that are unwarranted, particularly with 
cutting tools of various types. Such risks inevitably 
lead to accidents sooner or later, particularly to 
flngers, and most of the accidents recorded were of 
such a nature. 

RETl"RN SHOWING OPERATIONS IN THE 
PROCLAIMED DISTRICTS (MACHINERY 
QI~LY) DURING THE YEARS ENDED 31st 
DECEMBER, 1926 AND 1927. 

Totals. 

1926. 1927. 

Total regi~trations, useful machinery 
Total inspections made ... 
Certificates (bearing fees) issued 
Certificates (steam without fees) 

issued 
Notioes issued (machinery dangerous) 
Number of extension certificates 

issued under Section 42 of Act ... 

---------

6,332 
4,825 
4,419 

406 
208 

6,736 
5,371 
3,013 

356 
246 

The number of inspections made was 5,371, an in­
crease of 546, and the number of certificates issued 
was 3,387. Reference is made in Division VI. of this 
report to the number of certificates issued. 

Ninety-two electrically-driven passenger lifts were in 
use in the State at 31st December, a decrease of 2; 95 
goods lifts were in operation, a decrease of 6. The 
reductions have been due to building construction in 
the Metropolitan Area, where several old lifts have 
been dismantled and are being replaced by modern 
types. Several additional lifts will also be erected 
during next year. 

There was no accident to machinery of a suf­
ficiently interesting nature to require mention in this 
report. 

DIVISION IV. 

Accidents to Persons caused by Machinery and 
Boilers. 

Class of Machinery. 

Metal-working : 
Press 
Crimping machine 
Lathe 
Pneumatic hammer ... 

Wood-working : 
Shaper 
'Buzzer 
Circular saw ... 

Printing: 
Stapling machine 

Rope-making : 
Winding machine 

Saw-milling : 
Circular saw ... 
Crushed by log carriage 

I Number of 
persons injured. 

1 
1 
1 
l 

2 
4 
2 

2 [1] 
1 [1] 

--------·---------~--------
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Accidents to Person& caused by Machinery and 
Boilers..,.-con tinued. 

I 
Number of 

Class of Ma<'hinery. Persons injured. 

Gearing: 
Pump... 1 
Flock machine 1 

Belting: 
Drive belt 1 

Skafting: 
Ore conveyor 2 
Counter shaft 1 [11 

Goods lift ... 1 

Paper-bag and Box-making : 
Slotting machine . . . 1 
Turning-out machine 1 
Bag machine 1 
Envelope machine 1 
Bending machine 1 

Boilers: 
Scalding 2 
Steam jet 1 

General: 
Emery wheel 3 
Leather-cutting press 1 
Friction winch 1 
Cask-washing machine 1 

38 

Numbers within brackets denote fatal accidents. 

Thirty-eight accidents to persons were re­
ported during the year: 28 in districts con­
trolled from Head Office, mostly in the Metro­
politan Area, and 10 in Golidfields districts. 
Of the total, 10 were minor accidents which 
did not incapacitate the injured persons for 
more than 48 hours, ·25 were serious, and 3 were 
fatal. Most of the 25 serious accidents caused in­
juries to fingers or hands, and only 7 resulted in 
broken limbs or other serious injury. During 1926 
there were 43 accidents, 3 of which proved fatal. 

The first fatal accident occurred on 14th August. 
An employee at a mine was assisting to tighten a 
pump belt, and when the work was completed, he 
stood back on a platform to allow the mill foreman to 
place the belt in position for starting Suddenly his 
unbuttoned woollen jacket became entangled round a 
revolving shaft, and while being whirled round, his 
head and body came into contact with a beam and 
platform, causing injuries which proved fatal. 

On the 23rd August a cleaner employed at a saw­
mill was working in the space between the saw bench 
and the skids. A log had been cut through and de­
posited on the skids and the carriage was set in 
motion towards the log yard. The cleaner reached 
over the rail to pick up a rake, evidently not notic­
ing the approaching carriage, which crushed him 
against the bench. He had his ribs fractured, com­
plications arose and he died a few days later. 

On 4th October a henchman employed at a saw­
mill was truck by a piece of timber and died from 
his injuries three hours later. In this instance two 
benches were in line with a wooden partition between 
them. The saws were revolving towards each other, 
an unusual lay-out. A piece of timber about 15 feet 
long, 5in. x 3in., was hurled from one saw with great 
force on to the partition. So great was the force of 
the impact that it knocked a 9in. x 2in. plank off the · 

partition, which struck the henchman working at the 
other saw on the head and shoulders. The construc­
tion of a stronger partition has made impossible a 
similar accident in the future. 

In each of these three fatal accidents, the jury re­
turned a verdict of accidental death, no blame being 
attachable to anyone. The inspectors of this depart­
ment never cease warning persons working about 
machinery of the danger of loose clothing, and still 
unfortunately there are some who disregard such 
warnings. 

There were three accidents caused through steam. 
Two of them were of a minor natur~ and do not re­
quire comment. The third happened as a result of 
using a steam jet to cleanse containers for neatsfoot 
oil. A drum made of thin metal was placed in an in­
verted vertical position, so that a steam jet entered 
the bunghole. The heat melted the more or less con­
gealed oil remnants in the drum, but instead of the 
melted oil trickling out of the drum, the space be­
tween the jet and the edges of the bung became 
sealed and sufficient pressure was raised in the drum 
to blow its bottom out. At that moment the works 
manager happened to be nearby and received facial 
bruises and cuts from the flying metal. This method 
of cleaning containers has been in use for years and 
no accident had occurred previously. It is surmised 
a piece of cotton waste or other material found its 
way into the drum, and, when heat was applied, fell 
on to the opening round the jet and sealed the drum. 
A reducing valve has been installed to make the 
cleaning operation quite safe in future. 

It is pleasing to note that the number of accidents 
caused through wood-working machinery in factories 
had decreased, only eight being reported. In all 
cases efficient guards had been provided. In one 
case the operator had removed the guard to "facili­
tate" a special job, and consequently lost portions of 
three fingers. No prosecution was instituted, as the 
owner of the machinery was blameless and the opera­
tive had received sufficient punishment. Other cases 
were due to unfortunate happenings, mostly to mis­
judgment in feeding small pieces of timber to cutting 
machines. 

Once again I find it necessary to point out that 
skilled workmen are not infrequently the worst of­
fenders against precautionary measures. Especially 
does this refer to the removal of guards, as well as 
to unwarranted risks taken in other directions. These 
men become so used to the machinery they are work­
ing with that they forget the danger which is ever 
present, and it is only ,after an accident happens 
that they remember warnings. 

There were no cases of gassing at gas-power plants, 
and there was no injury caused by metal belt fas­
teners, which were a source of danger in past years. 

DIVISIO!N V. 
Board of Examiners for Engine-drivers. 

During the year the Board was occupied nine days 
in travelling from centre to centre in connection with 
examinations held in the country; 11 days were de­
voted to country examinations, and 22 days were oc­
cupied in Perth dealing with applications and con­
ducting examinations. 

At Perth four examinations were held, two were 
held at Kalgoorlie, two at Bunbury and two at Leon­
ora. Examinations advertised for Southern Cross, 
Mt. Magnet, Geraldton and Albany lapsed on account 
of insufficient applications being received. 



During the year 200 applications were received and 
17 4 certificates were granted by the Board. Last year 
245 applications were received and 199 certificates 
were granted. 

RETURN SHOWING TOTAL NUMBER OF ENGINE­
DRIVERS' AND BOILER ATTENDANTS' CERTI­

FICATES GRANTED DURING THE YEARS 
1926 and 1927. 

Class of Certificate. 

Winding Competency, including cer­
tificates issued under Regulation 
40 and Section 60 of Act 

First-class Competency, including 
certificates issued under Regul,,.

1 

tions 40 and 45 and Sections 60 
and 63 of Act 

Second-class Competency, including 
certificates issued under Regula­
tion 40 and Section 60 of Act 

Third-class Competency, including 
certificates issued under Regula­
tion 45 and Sections 60 and 63 
of Act 

Locomotive Competency .. . 
Traction Competency .. . 
Internal Combustion Competency 
Crane and Hoist Competency ... 
Boiler Attendant Competency 
Interim ... ... ... 
Copies 
Transfers 

To his 

No. granted. 

1926. 1927. 

3 

7 

17 

33 

11 
3 

17 
9 

83 
1 
6 
9 

199 

4 

9 

13 

32 

12 
3 

16 
lO 
61 

l 
7 
6 

174 

It has been gratifying to notice the marked improve­
ment in knowledge shown at examinations by those 
candidates who have followed the advice of the Board 
relative to the course of study they should pursue. 

A minor case of overwinding occurred as a result of 
a peculiar happening. A skip of ore was approaching 
the kick-up into a bin on a brace at a mine, when a 
sack which had been stuffed into a ventilator above 
the engine-driver dropped on to his head, and 
momentarily obscured hi!! vision. The damage done 
was slight, and investigations showed that no action 
was necessary except to warn the drivers and manage­
ment that the ventilator must be kept free from ob­
structions. 

A cage operated by a single-compartment winder 
at a mine shaft hit the bearers at 1,500ft. level, caus­
ing slight damage to them, the cage bottom, and 25ft. 
of the rope, which was kinked. The accident, which 
was of a minor nature, was caused by a confusion in 
the nomenclature of the levels resulting in a misun­
derstanding ~tween braceman and engine-driver. 
Neither man was actually blameworthy, and precau­
tionary measures have been instituted to prevent a 
similar mishap. 

DIVISION VI. 
General. 

During the year the Australian Commonwealth 
Engi11eering and Standarils Association appointctl 
sectional romm!ttecs to formulate regulations for tllc 
manufacture, inspection and control of (a) Steam 
bo;Jers and underfired pressure vessels and (b) 
Cranes and hoists. The object of the movement is to 
devise regulations that will be applicable and accept­
able to all the States in the Comn:onwealth, thereby 

establishing standards of manufacture, inspection 
and control which will overcome the unnecessary dif­
ferences now existing between the States. The sec­
tional committees are composed of representatives of 
the principal interests throughout the Commonwealth, 
including Government departments contr6lliug inspec­
tion of machinery. The committees mentioned have 
commenced their comprehensive tasks, and it can be 
confidently anticipated that in due course their re­
commendations will prove beneficial to the many in­
terests concerned. 

Conditions and circumstances relative to our opera­
tions in the several districts proclaimed in the Act are 
continually altering. Such alterations demand modi­
fications in our procedure from tinie to time, and the 
past has been no exception in that regard. At the 
beginning of January the Kalgoorlie Office was left 
in charge of one inspector. The number of boiler and 
machinery registration~:' has steadily declined in the 
Goldfields districts for some years, and the other Kal­
goorlie Office inspector was transferred to Perth to as­
sist in handling· the ever increasing volume of work 
in districts worked from Head Office.- On account of 
those portions of the East Murchison and Murchison 
Districts west of Lawlers and Wiluna having only 47 
boiler registrations left therein, it was decided to 
work them from Head Office once a year instead of 
twice a year from Kalgoorlie. An inspector from 
Head Office, commencing in September, worked up 
the Midland country to Geraldton and Northampton, 
then eastward to Mullewa and Mt. Magnet, through 
the Murchison, across to Carnarvon, and back to Mul­
lewa, thence to Perth via W ongan Hills, etc. It was 
a long trip of 5,000 miles and in future will be done in 
two stages, but was found to be quite satisfactory. 
This alteration accounted for only 239 inspections Of 
boilers in Goldfields districts worked from Kalgoor­
lie, as compared with 287 during 1926. It also in­
creased the inspections made from Head Office. 

Alterations were made relative to the issue of certi­
ficates for machinery. As a result of n ruling by 
the Solicitor General, several groups of machinery are 
now included, when necessary, on one certificate, 
instead of issuing a certificate for each group. Dur­
ing the year 5,371 groups were inspected and 3,387 
certificates were issued. At some factories or plants 
there are 70 or 80 groups of machinery and hitherto 
each group required an office file; now there is but 
one file for each factory or plant. During the year 
the number of machinery files has been reduced by 
approximately 2,000, and a similar saYing has been 
made in number of certificates issued. In addition, 
'~Application for fees" leaves have been bound in 
certificate books and are filled in, by means of car­
bon sheets. when certificates are written by inspectors, 
thus obvi~ting a great amount of typing. The re­
sults of these and other alterations have been bene­
ficial to all concerned. 

The total number of boiler and machinery registra­
tions at the close of the year was 10,158, an increase 
of 485 registrations. Once again the increase in the 
South-Western division more than compensated for 
the decline in Goldfields divisions. 

Repairs to boilers during the year hnvc been ex­
ceptionally extensive, and som<' owner< have fipeul 
large sums of money in that rl;rection, several old 
locomotive and locomotive type boilers having been 
practically rebuilt. In this work autogenous welding 
has played an important part, and its value fDr re­
pair work has now been, established in this -state. 
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RP-venue. 

The total revenue from all sources during the year 
was £5,451 lis. ld., a decrease· of £85 3s. 7d., when 
compared with the revenue for 1926, as follows:-

~~ource. 

Fees for boiler inspections I 
Ji'ees for machinery inspec­

tions 
l~nl(ine-drivers' fees 
Special inspections and ex­

penses 

Tntal~ ... 

1926. 

£ s. d. 
2,838 9 6 
2,215 19 0 

26') 10 fi 
21:~ 1 8 

Expenditure. 

1927. 

£ s. d. 
2,538 15 0 
2,542 0 3 

226 I 0 
145 0 10 

The total expenditure for the year was £5,829 5s. 
Pd., a decrease of £713 ls. 4d. compared with the ex­
penditure for 1926 :-

Salaries 
'l'rayelJin~r ltllowances and 

fares · 
Motor cars costs ... 
Hire of conYevances 
Sundries . · 
Engine-driver.~ 

Totals ... 

£ s. d. 
5,2Rfi 12 5 

686 10 11 

258 8 8 
82 'l 6 

131 8 1 
97 2 :I 6,542 7 

1927. 

---··--~---

£ s. d. 
4,713 10 2 

544 15 fi 

23R 4 1 
44 4 6 

215 10 6 
73 Oll 

5,829 5 8 

The total loss was £377 Ss. 7d., compared with a 
loss of £1,005 6s. 4d. during 1926. 

Mileage. 

The distance travelled by inspectors during the year 
was 39,097 miles; 8,209 miles by rail, 29,630 miles 
by road, ] ,200 mile;; by air and 58 miles by water. 
The number of miles traYelled showed a decrease of 

4,313 when compared with the mileage travelled dur­
ing J 026. The average distance travelled per inspec­
tion during 192.7 was 5.58 miles, compared with 6.72 
miles during 1926. 

Staff. 

On the 1st July, Mr. E. P. Lee, Inspector of 
Machinery, retired after 28 years' service, and the 
\'acant position was filled by Mr. W. J. Jordan on 
24th October. When the vacancy occurred, it became 
necessary to call for applications for an inspector of 
machinery. The Hon. Minister appointed a Board 
of Examiners, under Clause 3 of the "Regulations re­
lating to the examination and qualifications of ap­
plicants for the position of inspector of machinery," 
to deal with the matter in accordance with the pro­
visions of the Act and Regulations. The Board, con­
sisting of Messrs. A. T. Bowden, B.Sc (Mech. Eng.), 
Lecturer in Charge of Mechanical Engineering at the 
University of vVestem Australia, B. Prynn Jones, 
Senior Inspector of Machinery, and myself as Chair­
man, reviewed the applications and conducted an ex­
amination, on the 1st September, of those eligible to 
sit for it. The Board, as a result of the examination, 
1ecommended Mr. Jordan, who was appointed to the 
position. Appended to this report are the papers set 
for the examination. 

There was no change in the personnel of the Cleri­
cal staff. 

I desire to thank all members of the staff for a par­
ticularly successful year's work. 

In conclusion, I wish to extend my sincere thanks 
to officers attached to the Crown Law, Police, and 
Postal Departments for great assistance rendered by 
them during the year in connection with the adminis­
tration of the Act. 

I have, etc., 

A. M. HOWE, 
Acting Chief Inspector of Machinery and 

Acting Chairman of the Board of Examiners. 
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APPENDIX. 

EXAMINATION OF CANDIDATES FOR THE 
POSITION OF INSPI~CTOR OF MACHINERY. 

Morning Paper-10 a.m. to 1 p.m. 1st September, 1927. 

Only four ( 4) question~ 1·<.> be answered, No. 2 being 
compulsory. 

All questions crtrry equal marks. 
Workings must be shown. 

1. (a) Enumerate the eYents, in correct order, which 
happen during a complete cycle of a modern gas·engine. 

(b) Emunerate various portions of plant necessary 
for making producer gas fer use in engines. 

(c) Describe the precautions necessary when repairing 
starting and operating gas-power plants. 

(d) Sketch an indicator diagram you would expect to 
obtain from a modern gas·cngine. 

(e) Describe briefly how heavy fuel oil is utilised in 
internal combustion engines. 

2. A direct acting '!team-driven pump has a steam 
cylinder 22 inches diameter, a stroke of .3 feet 4 inches 
and makes 210 strokes per minute. It is supplied with 
steam at a pressure of 144lbs. per sq. inch from a boiler 
burning 2,950.86 lbs. of coal per hour. The pump de­
livers 360,000 gallons of water per hour against a head 
of 350 feet. Aesuming the mean effective pressure in 
the steam cylinder to be :five-eighths of the boiler pres­
sure, calculate the followh'g :-

(a) I.H.P. of engine. 
(b) Pump horse-power. 
(e) Coal burned (lbs.) per I.H.P. per hour. 
(d) Coal burned (lbs.; per million gallons of water 

delivered. 
(e) Mechanical efficiency of engine and pump. 

3. State what parts you would examine and what 
data you would require to compute the safe working 
load of-

(a) Travelling jib crane. 
(b) Winding engine. 
(e) Passenger lift. 

4. (a) What should be the dimension of a jarrah 
beam, to carry a load of two tons at any point of a 
span of 20 feet, allowing a factor of safety of 5. 

(b) Calculate the deflection of this beam with the 
load at its centre point. 

Deflection formula may be taken as:-

L8 X w 
Deflection 

4 X 1,500,000 X b X d3 

Take L, b, d in inches and W in lbs. weight of beam 
may be neglected. 

Note.-Take the ultimate tensile strength as 5,000lbs. 
per sq. inch. 

5. (a) Explain fully the means you would adopt to 
increase the power of a compound non·condensing en­
gine, without making auy important structural altera­
tions. 

(b) State the advantages derived from thu use of 
surface condensers in conjunction with steam engines. 

(e) What information does an indicator diagram con­
vey to an engineer? 

6. (a) A 20 h. p. gas engine drives a direct current 
generator whose efficiency may be taken as 90 per cent. 
Current is generated at 220 volts. How many 100 c.p. 
half-watt lamps could be cennected (1) in serie~, (2) in 
parallel with the supply ~ 

(b) Make a neat sketch of the lay-out of th~ switch­
board. 

(e) What would you 1•onsider a reasonable overall 
efficiency for a plant of this nature 1 

EXAMINATION OF CANDIDATES FOR THE 
POSITION OF INSPECTOR OF MACHINERY. 

Afternoon Paper-2 p.m. to 5 p.m., 1st September, 1927. 

Only four ( 4) questions to bo answered, No. 2 being 
compu1sory. 

All questions carry equal marks. 
Workings must be shown. 

1. Give freehand sketches showing the correct setting 
for any two of the following types of boilers:-

(a) Lancashire. 
(b) Water-tube. 
(c) Underfired multitabular. 
(d) Locomotive. 

Show by arrows the course of draught of each. 
State the advantages and disadvantages of each type. 
2. (a) Compute the working pressure of the Cornish 

boiler shown on attached sketch, allowing a factor of 
safety of 5 for the shell and 4 for the tube. M.aterial, 
mild steel throughout. Computations must be given. 
'l'he formulre attached may be used. 

(b) Criticise the design of this boiler and suggest 
alterations which would improve it, assuming shell and 
plates to be of sufficient thickness. 

3. (a) Where and ,vhy does deteri0ration usually 
take place, unJer working 0onditions, in Vertical, Loco­
motive type, and Water-tube boilers¥ 

(b) M.ention the chief impurities found in boiler feed 
water. Describe briefly their effects on boilers, and one 
approved method for the treatment of water before use 
in boilers. 

4. (a) Illustrate by moans of sketches the best ar­
rangement of water pipes, branch and main steam pipes 
and valves that you would adopt for a nest of four 
Cernish boilers each 6ft. diameter, 24ft. long, t>quippe•l 
with any well-kp.own Economiser. Give brief reasons for 
method suggested. 

(b) What is superheateci steamY What advantages 
and disadvantages are expected from its use¥ Describe 
and give a sketch of a superheater usually attached to a 
water-tube boiler. 

5. (a) Criticise fully the longitudinal seam shown on 
attached small sketch. 

(b) Discuss the use of electric and oxy-acetylene 
welding for boiler repairs. 

(e) Compare riveted and welded joints for general 
use in boilers. 

EXAMINATION OF CANDIDATES FOR THE 
POSITION OF INSPECTOR OF MACHINERY. 

Data and FormulatJ for Boiler Calculatiuns. 

A{te1·noon Paper-2 p.m. to 5 p.m., 1st September, 1927. 

T 8 x t least percenta""' 1, Bursting pressure of shell = -R x f . . ts · ' .,­o JOlll • 

Rt = 100 (P- d) 
(P) 

Rs = 100(nxaxfs) 
pxtift 

Resistance of pla.tes to tearing 
between the rivets of pitch 
"P" expressed as a percentage 
of the resistance of the solid 
pla.te. 

Resistance of rivet to shear­
ing, expressed as a per­
centage of the solid pla.te 
to tearing. 



QUESTION 

.. 
LJ/:Sregard LJorr~e 

I'- 2 I 6 #-:-:---i /n calcu/<9~ion.s 

" l,.s,4>'e. a,;,. I 

/"2 -- ...-I -. -...- - r I I '-.:::---' I 
11 _j 5-----. 

~ 
I ·I 

!~ V;.9' 
I 8 l I 

/6 I I 
I # 

.l.J'6 
~ 

I 14 0 J.li ~~ I ·I 
j I j I 

I I 
_j Tt I I 

~ lj - l 
I -1-

·; ~ I -- • •I I I 
.. 

11 • • Is I I I I I I I I I I 
I I 11 I~ I I I ~l_ I I 

I I I I 
I 

I I 1.. I I I 
I . I .l_ ~-- . . . . 

I I 

.. 
I I I 

-~l I ~~ I I I I I I 
I I 

I I I ll I I I j I I I I I I I I 
I I I I I I 

I 
11 lloi I I l I I I I : I I 

I I I ~ I I .l_ 
I 

lJ ~ I I 
I 1 

r 

• 
f 

- -

-------,------Nolu tf · o'i.r,.,. 

,tl ivet.s ~ • 

• 



~ QUESTION N~ 5-

f 
I 

- - -+- - - - -- - - , - - - - - - - - --- - - - -- -- ---- - - -- - - - - - - -
·~~ I 

.: --0 :o 0 0 0 0 0 
~ I 

~ ---f-1---0 0 0 0 0 0 .tO 
·,~ 
"-! 
I 

r~6 milled ho/e,s- p " ~ 

.. .!0 6W0et.> dt~-~ e Q 

\ ____ ~ ___ .,~_~O_~_y_~--~~----------h-~_·P_Yc_~_t_e ____________________ _j 

- LONOITUOINAL SEAM. TREBLE RIVETED LAP JOINT-

- CIRCUMFERENTIAL SEAM StNCL£ f?IV£T£o LAP JotNT -



209 

Where T. S = tensile strength in lbs. per square ineh 
(take as 28 tons). 

R = radius of boiler in inehes. 
t = thiekness of plate in inehes. 
P = piteh of rivets in inehes. 
a = area of rivets in ~quare inehes before riveting. 
d = diameter of holes in inehes (usually ft.+l/16in.) 
d ft. = diameter of rivets in inches before riveting. 
n No. of rivets in one pitch "P." 
ft. = resistanee to tearing in tons (say 28 tons). 
fs. = resistanee to she!tl"ing in tons (say 23 tons). 

. C X ~ 
2. Collapsmp; pressme of tube = ---= . D X V 

When C = a constant (say 660). 
t = thiekness in thirty-second~ of an inch. 
D = external ~liameter of tube in inehes. 
L = length of greatest unsupported length of 

tube in inches. 

3. Gusset Stays ( calmil:tte front end etays <•nly). 
(a) Strength of gu;;;set plates:-

when d = depth of gusset plates in inches (as 
shown on blue print). 

t = thiekness of gusset plates in inches 
(as ~hown on blue print). 

Z area l)f front end plate supported 
by caeh stay, in square inehes. 
Take Z for "A" and "B" re­
speetively as 500 and 480 square 
inehes. 

10,00() X d X t 
then working pressure = z 
(h) Strength of gusset conneetion to shell:­

When n = Total number of rivets eonneeting 
the two angles of any stay to shell. 

r = area of one rivet before riveting. 
f = shearing stress in lbs. per square 

ineh on rivets (take f = 8,000). 
Z = area of front end supported by stay 

in square inehes as above. 
fxrxn 

then working pressure = --z--
( e) Strength of gusset eonneetions to end:-

n = total number of rivets eonneeting the two 
angles of any stay to end. 

r = area of one rivet in square inehes before 
riveting. 

T = tensile stress in lbs. per square ineh to 
load, as;;umed to be uniformly dis­
tributed (take T = 6,000 lbs.) 

Z = area supported as above. 

. Txrxn thm workmg pressure = z 
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DIVISION VII. 

ANNUAL REPORT OF THE CHEMICAL BRANCH, MINES DJPARTMENT, 
FOR THE YEAR 1927. 

The Under Secretary for Mines, Perth. 

I have the honour to submit, for the information 
of the Hon. the Minister, my Report on the work of 
this Branch during the year 1927. 

Starff. 

During the year Mr. W. W. Saw, B.Sc., A.A.C.I., 
resigned from the staff, and hil5 place was filled by 
the appointment of Mr. C. R. Le Mesurier, 
A.W.A.S.M., A.A.C.I. 

It was hoped during the year to engage .a Research 
Chemist to investigate certain problems connected 
with the Metropolitan Water Supply, but scarcity 
of funds prevented this for the time being. 

In March the 3rd Class Chemists presented to the 
Appeal Board a group appeal against their existing 
classification of £324-£408 per annum. The Board's 
decision was that the classification should be £3,3ti­
£408 as from 1st July, 1926. The Senior Chemists, 
who also appealed, were raised from £360-£456 to 
£4:32-£480, and the Supervising Chemists also ob­
tained small increases. 

Materials Examined. 
From the detailed statements of the Supervising 

Chemists hereunder, it is apparent that in all 3,975 
samples were submitted for examination. These were 
dist~ibuted amongst the three sections of the Labor­
atory as follows :-

Foods, Drugs and Toxicology • .. 832 
Mineralogy, Mineral Technology and Geochem-

istry 1,867 
Agriculture, Water and Sewerage 1,276 

3,975 

This represents an increase of 594 over the pre­
vious year. 

Mineral samples still preponderate over the others. 
There has, however, been a notable increase in agn­
cultural samples, largely traceable to the increased 
technical staff of the Agricultural Department and 
to the activities in regard to agricultural problems 
of the Commonwealth Institute of Scientific and In­
dustrial Research. Foods and drugs also showed a 
pronounced increase. 

The most numerous class of samples is that of gold 
ores and residues, of which 1,240 were received. 
Other numericaUy important samples were foods 
(168 samples), toxicological (113), explosives (169), 
wheats (260), brans and pollards (155), and waters 
( 599). 

Foods and Drugs. 
Two meetings of the local Food Standm·ds Ad­

visory Committee were held during the year, one 
attended by myself, and the other, in my absence, by 
Mr. Stacy. 

In May an interstate conferen<Se was held at Mel­
bourne to discuss uniform standards for foods and 

drugs. This was attended by Mr. C. E. Stacy as my 
deputy, and in his detailed report will be found an 
account of the most important decisions arrived at. 
In 1922 a similar conference drew up a uniform set 
of regulations, hut as only a minority of the States, 
including West ern Australia, translated them into 
law, the conference was more or less futile. 

The 192'7 conference has suggested many and dras­
tic alterations in the regulations at present in force 
in this StatE>. Most of them appear to be fully justi­
fied and it is hoped there will be a unanimous pro­
clamation of these regulations throughout Australia 
on a set date, and subsequent rigid enforcement of 
them. Only in this way can many reprehensible prac­
tices in the food and drug trades be held in check. 

During 1927 there was great activity in the in­
spection of milk supplies, probably as the outcome o_f 
public argument regarding the relative values of 
natural and pasteurised milk. In additio» to the 
large number of samples dealt with by the Local 
Health Boards' Laboratory, this Branch analysed 93 
samples, of which only 60 complied with the regu­
lations. 

In view of thP suggestion that the present regu­
lation governing lemon juice sets too high a standard 
for citric acid content, viz., 6. per cent., the juice 
from lemons collected at a number of commercial and 
private orchards is' being examined. Owing to the 
big range in acidity indicated by the results at pre­
sent obtained, the investigation is being continued 
with a view to determine if possible the influence of 
time of year, length of storage, degree of irrigation, 
etc., on this factor. 

Twelve samples of drugs were examined and only 
seven complied with the provisions of the regulations 
in regard to composition. 

Metropolitan Water Supply. 
Regular mCBtings of the Advisory Committee were 

held each month,· and attended in almost every in­
stance by myself. In my absence Mr. A. J. Hoare 
acted as my deputy. 

The principal matters dealt with were the pre­
vention of the supplies from bacterial contamination, 
their sterilization to make assurance doubly sure, and 
their trelltmPnt to avoid corrosion of the mains and 
conse0uent ferruginous discoloration of the tap­
water. 

Bacteriological tests indicate the continued efficacy 
of the treatment of the Hills water at the pipe heads 
with li11uid chlorine in such proportions that tests 
made along the main at a distance equal to half an 
honr's travel of the water stnl indicated a trace of 
free chlorine. 

Treatment of the water to avoid cortosion is a 
much more .difficult matter owing to the exceptional 
composition of most of ouv Darling Range stream 
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watel'l!. Comparative figures for several of the prin­
cipal city supplies were obtained during the year. 
They show:-

Total Dissolved Dissolved 
salts per oxygen eo. per 
million. per million. pH. 

million. 
Sydney 78 5·1 3·1 
Melbourne 32 to 60 ? ? 
Adelaide ... 281 to 360 ? ? ? 
Brisbane 86 to 347 ? ? 7·2 to8·4 
Hobart 80 ? ? ? 
Newcastie 42 to 64 ? ? ? 
Perth (Hills) ... 154 to 494 9·0 6 to 21 6·3to6·9 

A recently published article by J. R. Bayliss, on 
"Treatment of water to· prevent corrosion," sum­
marises the facts in the following words:-"No 
treatment of water will prevent corrosion of iron 
where a fresh metaJ is exposed. . . All evidence 
indicates that iron pipe, whether galvanised, painted 
with coal tar pitch, or cement lined, is (indefirutely­
E.S.S.) durable only when the water is saturated 
with calcium carbonate or is more alkaline." 

Efforts have been made to minimise the corrosion 
in Perth by rendering the water more alkaline and 
more nearly saturated with lime, and by coating new 
pipes with cement, and inducing chemical films to 
form on the surface of those already laid. With this 
object in view experiments are now being made with 
sodium silicate, a substan!e which has proved to be 
extraordinarily effective in one or two instances in 
England. 

Alcoholic Beverages. 
The usual annual batch of agents' standard samples 

of spirits were not collected for analysis this year. 
These are required for comparison in suspected case£< 
of false trade dpscription, an offence which ha~ 
markedly decreased in recent years in the Metro­
politan area owing to the activity of the Chief In­
spector of Liquors. 

In a case where a licensee was charged with sell­
ing whisky greatly under standard strength a de­
fence was set up that the cause was a differential 
evaporation of alcohol through an ill-fitting stopper. 
In view of this an experiment lasting over twelve 
months was carried out in the Laboratory to deter­
mine the difference in strength of two halves of one 
sample of the brand of whisky concerned, one half 
being in a securely stoppered bottle, the other in a 
bottle with a small hole perforated in the stopper. 
It proved that an app!reciable ani! finally similar loss 
amounting to 0.8 degrees occurred in both during. the 
neriodical decantation in and out of the bottle into 
the hydrometer cylinder. The additional loss suf­
fered by the imperfectly stoppered bottle was onlv 
0.8 degrees. Such natural causes therefore plainlv 
failed .to explain the reiluction "!'rom the normal 25 
nnder proof to 3.2.5 under proof detected in the ca<;e 
npon which the prosecution was founi!ed, and in 
which a fine of £20 was inflicted. 

All the ales and stouts on the local market have 
again been examined for alcoholic content and the 
nr!'senlle of saccharin, salicylic acid, and other pre­
sPrvatives. They were all found to 11onform with the 
reg·ulation unde~ the Health Act. 

Sanitation of Factorie,q. 
The inspection of motor car workshops. hegun in 

the previous y£~ar, was continued with a view to de­
tf'rmining the danger to health of pollution of the 

air with volatile oils, etc., from paints and varnishes 
in use. Several of the paints themselves were 
analysed to determine the nature of their volatile 
constituents. As a result no further facts emerged 
likely to modify the statements made in last year's 
report. 

Several samples of air from the Government Power 
House and Railway Workshops and from three busi­
ness houses in the city were examined for oxygen, 
carbon monoxide, and dioxide. The oxygen in all 
cases was found to be normal, whilst the maximum 
carbon monoxide found was 0.005 per cent., and 
carbon dioxide 0.13 per cent. These latter figures 
are far below the usually accepted toxic proportons. 
In every case therefore the air was certified as un­
polluted. 

Explosives. 
Of the 169 samples submitted by the Chief In­

spector of Explosives, 105 were :fireworks and 64 
detonators. The fireworks were submitted to quali­
'tative analysis with ·a view to detecting the dangerous 
a~=;sociation of sulphur with potassium chlorate. This 
mixture was detected in 16 cases, the chlorate reach­
ing to a maximum of 45 per cent. of the total charge. 
Complete analyses were made of a number of the 
detonators, but in the majority of cases information 
was only sought as to the hygroscopicity of the charge 
and the actual content of water. 

Oereals. 
These are not included under Foods as the exam­

inations made ·include not only milling and analytical 
tests of wheat and flour, but also investigations of 
brans nnd pollards from the point of view of their 
utilisation as stock and poultry feed. 

Oven 200 wheats, mainly of the 1927-8 season, were 
examined for moisture content as received at railway 
sidings and as shipped at various ports. This was 
nni!ertakf'n to check the apparently anomalous water 
content of some shipments on arrival in England. As 
the apparent water content varies somewhat accord­
ing to the details of the method used, the following 
nror,edure was suggested and adopted for use both 
here and in England :-Fifty berries split apart along 
the crease and weighed in stoppered weighing tube. 
TTncovered and dried for one hour in air oven at 
130° C. Stoppered, cooled for 20 minutes in desic­
rator. and weighed again. The figures thus obtained 
lay mostly between R and 11 per cent., but tlie ex­
trPme~ were 6.43 and 14.67 per cent. The figures 
Yaried somewhat with the varietv of whea.t, but were 
mostlv dependent on the temperature and humidity 
of thr atmmmhere a.t the time of loading. 

A" a result of analytical work done in 1926, fol­
lowing comnlaint" from dairymen and poultry­
breeders, a regulation was g-azetted on the 1st Janrr­
ary. fixing standards for bran and pollard under 
the Fertilisers and Feeding Stuffs Act. To ehMk 
this reg-ulation a number of analyses were made dur­
ing- the year of by-products from commercial mflls 
and from the departmental experimental milk. The 
fhrure~ obtained. which are Quoted by Yr. Hoare 
(naQ"e 14), agree closely with tbe standards fixed, 
exl"ent in certain ~ommercial materials which were 
obvionslv improperly prepared. 

As in. previous years, the competitive wheat sam­
nles submitted to the Royal A~icultnral Society were 
judgeil in the Government Laboratory, 'Mr. R. G. 
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Lapsley, Senior Chemist in the Agricultural section, 
acting as one of the three judges. The champion­
ship was awarded to a sample of Comeback grown at 
Kellerberrin. · 

Farmers' Water Supplies. 

As usual a large number of water samples from 
trial drills and new wells have been submitted to 
determine their suitability for stock-watering and 
other purposes. Most of them come from the Wheat 
Belt, where there is practically no surface water and 
supplies must be drawn from E!hallow depths, where 
the salinity of the water is extremely yariable and 
often excessive. 

The standards for stock waters published in my 
last Annual Report are standing the test of time and 
have been confirmed on several occasions. A com­
mitteeof the National Research Council of Australia 
is now investigating the actual effect upon different 
elasses of stock of pure solutions of single commonly 
occurring salts. The results are awaited with the 
greatest interest. 

Fertilisers. 

It is satisfactory to note that of 67 samples of 
fertilisers analysed under the Fertilisers and Feeding 
Stuffs Act only two were below the standard of the 
guaranteed composition. In many cases the nitrogen 
and phosphoric oxide content of nitrogenous man­
ures were considerably in excess of the guarantee. 
In the case of superphosphates, the manufacture of 
which is capable of very close control, the analyses 
were usually very close to the guarantee. · 

A question arose during the year regarding the 
degree of fineness which should be demanded in the 
case of basic slag (Thomas phosphate) which is im­
ported into the State only in small quantities. .A 
regulation under the Fertilisers and Feeding Stuffs 
Act requires that not less than SO per cent. shall pass 
a lOO-mesh sieve and not less than 95 per cent. shall 
pass a 60-mesh sieve. One small parcel imported 
showed only 716 and 91 per cent. respectively. As 
however, standard sieves are not mentioned in the 
regulation, and a solubility test of this parcel showed 
14.7 per cent. P,O, soluble in 2 per cent. citric aciu, 
it was advised that the parcel be allowed to be sold. 
It is nnderstood that in the factories 80-mesh com­
mercial sieves are used for screening. Provided these 
.~ieves are kept in a reasonable state of repair there 
~houlil be no doubt that 95 per cent. of the finished 
artide will pass a 60-mesh sieve, whilst in almos~ 
overy instance it has been found that over 80 per 
I'Pnt. '"ill pass a commercial lOO-mesh sieYe. 

Fungicideo. 

Tn July a reg-ulation was gazetted under "The 
Plant Diseases Act, 1914," as follows:-

''Every application for registration" (of a 
fungicide or insecticide). "shall be accompanied 
by a ce11tificate of analysis from the Government 
Analyst or any other analyst registered or ap­
pointed under any law of the State of Western 
Australia." 

This will prevent the registration of valueless mix­
tures for the destruction of plant· parasites. The 
fees chargeable under this regulation are 15s. for 
each constituent detennined, with a maximum of £3 
for any one sample. 

In connection with the now extensive use of "cop­
per carbonate" for preventing bunt in wheat, th 
results of analyses of local commercial supplies is 
of interest. Originally the compound used was the 
basic carbonate, CuCO •. Gu(OH),. Whilst most 
bunticides are still purchasable as "copper carbon­
ate," the actual copper compound supplied is not 
always the original one but in many cases a basic 
sulphate or oxychloride, or a mixture of basic sul­
phate and carbonate. 

The following figures have been obtained from 
samples purchased from different vendors in 
Perth:--

BUNTICIDE~. 

Copper Sol. Insol. Compound present. 
Theory. Cu. eo,. so, 808. Cl. 

57·4 19·9 Basle Carbonate. 
A 50·04 17·64 2·54 ·49 Basle carbonate, 

some bluestone. 
B 51·08 11·4 ·98 6·41 Mlxed basic carbon-

c 53·48 6·64 ·82 12·11 
ate and sulphate. 
do. do. 

D 49·88 2·00 ·72 17·03 Mainly basic sui-
phate. 

E 49·76 0·56 1·61 19·92 Basle sulphate. 
F 46·48 0·88 8·83 ·43 17·09 Oxychlorlt!e, some 

bluestone. 
G 54·86 15·08 do. do. 

There is good reason, however, to believe that both 
the basic sulphate and oxychlo:tjde are as effective as 
hunticides as the basic earbonate, tests of all three 
having been made at the State Experiment Farm, 
Aferredin. · 

Mineral Assays. 
By far the most numerous assays are those made 

for gold, numbering in all1,240 for the year. Abont 
one-half of these are made for the State Batteries, 
chiefly check and umpire assays of tailings. The bal­
ance is divided between the State Mining Engineer, in 
connection with mine E!ampling, and prospectors. 

Some rich silver lead ores were received from the 
East Kimberley, Gascoyne, and Lower Murchison 
Districts, but in every case it appeared that the 
quantity of such ore in sight was small. The Kim­
berley ores ran as high as 72 ounces of silver per 
ton, sPa]es of metallic silver being E!Cen in some 
samples, but in others the silver minerals were ob­
scured by the other minerals p~esent. 

Manganese ores are evidently being sought for, 46 
'IB.mples being submitted for partial analysis. With 
the completion of the railway from Meekatharra to 
Horseshoe, there is a prospect of shipments of ore 
at an early date from the large deposits at the latter 
place. 

Quite a number of tantalum ores were submitted for 
assay as a result of renewed purchase and export 
from this State for the manufacture principally of 
malleable tantalum vessels for the chemical trade. 
The tantalum minerals submitted or collected by 
officers of the Laboratory for examination included 
manganotantalite, mangana-columbite, tapiolite, tan­
talofergusonite, and tanteuxenite. Further reference 
to these will be made later. The minimum grade of 
ore at present saleaMe ,appears to be 63 per cent. 
Ta,O,. 

Aml)ngst the rarer minerals for which inquiry has 
been made, and which may ultimately be exportable at 
a profit, are beryllium or,es (chiefly beryl) and 
lithium ores (chiefly lepidolite, spodumene, and 
amblygonite). Of these beryl and lepidolite appear 
to oecur in the State in commercial quantities, ~s 
well as lithiophilite. another possible source of 
lithium. 
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Caesium has this year for the first time been Ill 

commercial demand, and a preliminary search has 
been made for it. The most promising source of 1t 
so fa"t discovered is the lepidolite found in the tin­
bearing pegmatite of the Tabba Tin Mine (N.W. 
Oiv.). 

Inspections of Mineral Deposits. 
[n furtherance of my work as Government Mineral­

. ogist it is necessary that from time to time I should 
inspect typical mineral deposits in the field. 

In the spring a month was spent on a tour of 
inspection of the various tin and tantalum deposits 
in the Pilbara Goldfields, including the world-famous 
.Wodgina centre. A report covering my observation~ 
in this area will be found forming an appendix to 
this Report. 

In .January I visited the molybdenite deposit at 
Spencer's Brook. Although a little work was done 
during war time on this deposit, no ore was ever sold. 
nor does there seem any likelihood of it in the future. 

In February I spent a few days in the Chittering­
i\1ogumber area where kyanite, now in use as a super­
t·efrartory, is found in several places. The mineral IS 

mostly in coarse crystals scattered through narrow 
bands of mica schist, some of which may ultimately 
i'HY to concentrate. 

Important Mineml Records. 
S.everal important mineral records were made dur­

ing the year, some of which are dealt with in detail 
hy Mr. Bowley in Section II. hereunder, and others 
in my appended report on the North-\Vest tin and 
tantalum fields. 

Helvite and Beryl, Mt. Francisco, N.W. Division.­
Helvite, a very curious a.nd rare sulpho-silicate of 
beryllium, manganese and iron, was collected (for 
the first time in Australia) by a prospector at Mt. 
"Pranrisco, and subsequently identified by Mr Bowley. 
A detailed examination of the specimens is being 
made. As the mineral was in fair sized lumps it 
may he ultimately utilisable as a source of beryllitnn 
for aeroplane parts, for whirh the chief source at 
present is beryl. This latter mineral, not previously 
known at Mt. Francisco, was found by me to be pre­
sent there in large quantities. 

Ruby, Burbanks, Central Division.-This red tran~­
parent variety of corundum was· detected in minute 
Cl',V~tals .in a fuchsite schist outeropping about two 
mileR west of the towm:ite. So far no fragments large 
enough to be cut m; a gem have been discovered. 
As,oriated with the ruby are brown andalusite, and 
blnr k~'anite. 

!TJtdrothorite, W od,qina, N.W. Division.-This new 
mineral was found in a co'lection from the Tantalitfl 
Mine (M.L. 86) at Wodgina, and has been described 
in detail in a paper presented to the Royal Society 
of W.A. ·It is a hydrous silicate of thorium, carry­
ing 58 per cent. of thoria, 3 per cent of uranium 
oxide, and 0.11 grains of ra(lium per ton. If it 
should be discovered in commercial quantities it 
would be a valuable source of thorium for incan­
descent mantles. 

Xenotime, Holleaton, S.W. Division.-In concen­
trating a biotite schist to determine if it were gold­
bearing, a prospector recovered a heavy yellow con­
centrate which proved on examination in the Labora­
tory to be xenotime (phosphate of yttrium). A 
nnmher of sampJes examined thereafter yielded from 

traces up to 1.85 per cent. of xenotime, the concen­
trate averaging 60 per cent. of rare earths with 
0.2 to 1.0 per cent. of uranium oxide and 0.008 
to 0.038 grains of radium per ton. It does not seem 
possible to produce commercially a saleable concen­
tratl:\ from this rock, but other richer uranium-radium 
ores may exist in the district. 

Lithiophilite, Wodgina, N.W. Division.-This min­
('ral is one of the ores of lithium, but so far does not 
spem to have ever been produced in commercial quan­
tities. T discovered at W odgina that it was some­
what abundant on two mining leases there, masses 
from a few pounds up to lOcwt. in weight being 
visible in the outcrops of pegmatite veins. The low 
price so far offered per unit for lithium ores prevents 
any attempt at export from such a remote locality. 
This mineral was first detected in Australia at Mt. 
Franciseo, 25 miles from W odgina. 

Caesium-bearing Lepidolite, 1'abba, N.W. Division. 
-A research into the distribution of caesium in the 
State, the details of which are being carried out by 
Mr. Chapman, has revealed the fact that quite ap­
preciable quantities of this metal are present in a 
lepidolite collected by me from the lode of the Tabba 
Tin Mine. This .is of importance as this year, for 
the first time, a commercial demand has arisen for 
caesium, which will apparently be very difficult to 
satisfy. 

Pilolite, Wadara Hills, East Division.-A !!now­
white "mineral cork" found in digging a well on the 
east side of the No. 1 Rabbit-proof Fence, near the 
Wadara Hills, agrees with Doelter's alpha-pilolite. 
It has been described in detail to the Royal Society 
of Western Australia. 

Daubreeite, ]Jfontague, Central Division.-The dis­
coverv of thi,; oxvchloride of bismuth in auriferous 
quart'z is described by Mr. Bowley below. 

Cassiterite and Tantalite, Cummins Range, Kim­
berlev Division.-A mixture of these two minerals, in 
coar~e fragments, has been found in alluvium in this 
locality. Two samples were submitted and each had 
about three parts of cassiterite to one of tantalite, 
the latter assaying 77 per cent. tantalic oxide and 
6 per rent. niobic oxide. This is the first time that 
tantalite has been found in the Kimberley Division. 

Council of Scientific and Industrial Research. 
During- the vear I was reappointed a member of 

the W.( Stat~ Committee of this body for a term 
of three vears. A number of meetings have 'been held 
Rnd i!OO~l progress has been made in initiating re­
sea~eh into problems affecting the industries of the 
::;1tatP. So far these have been almost entirely con­
f'nen to those relating to agriculture, but as time 
g-oes on doubtless the same assistance will be given 
to other industries. Already the Council's activities 
have thrown a large amount of analytical work on 
this Branch, and it appears that the staff will shortly 
need to be augmented to cope with it. 

liiDW ARD S. Sil\fPSON. D.Sc., B.E., A.A.C.I., 
Government Mineralogist and f"lal;vst. 
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SECTION. I-TOXICOLOGY, FOOD AND DRUGS SECTIOJI<. 

By c. E. STACY, A.A.C.I. 

During the past year 832 samples in all have "Qeen 

Health Department ... 180 

received from the following sources:­

State Hotels 9 
Police Department .. . 106 
Liquor Inspection Branch 59 
Agricultural Department 99 
Department of Works and Labour 9 
Explosives Branch 170 
State Saw Mills 12 
Inspector of Factories 18 
Geological Survey 1 
State Mining Engineer 14 
Perth Public Hospital 8 
Wyndham Meatworks 3 
Water Supply Department ••• 5 

Samples were classified as follows:­

Foods 
Drugs 
Toxicological 
BE-ers and Stouts 
Wines 
Hop Beer and Ginger Beer 
Spirits 
Cider 
Petroleum (natural) 
Oils ... 
Hydrometers 
Thermometers 
Cattle mps 
Disinfectants 
Tars ... 
Tallow and Grease ... 
Coal ••• 

168 
28 

113 
28 
14 
11 
14 

1 
25 
51 
11 
11 
38 

2 
2 

10 
2 

The number of samples is 230 in excess of those 
examined la;st year. The increase is accounted for by 
an increased number of foods, 169 as against 147, 
which is gratifying; a fresh record in the number of 
toxicological samples, which reached the large figure 
of 113 as against last year's record of 85; and 169 
explosives as against 76. 

Twelve samples of drugs were handed in by the 
Health Inspectors during the year, as against none 
for the prPvious year. Five of these failed to comply 
with the regulations. 

Several prol"ecutions were made in respect to de­
fective samples of milk. 

Government Stores ... 
Crown Law Department 
Lands Department ... 
Kellerberrin Roads Board 
Children's Hospital ..• 
Royal Society for the Prevention of Cruelty to 

Animals ..• 
Chemical Branch 
Public Pay 
Public Free 

Wool ... 
Paints 
Turpentine 
Fruit ... 
Air 
Iron .. . 
Dye .. . 
Explosives 
Powder 
Motor Spirit 
Dust ... 
Limestones and Lime 
Molasses 
Powellising ... 
Miscellaneous 

40 
9 
1 
1 
2 

1 
7 

51 
27 

832 

8 
8 
6 

29 
9 
2 
2 

169 
2 
5 
2 
9 
2 
9 

41 

832 

As remarked above, the large number of 113 toxi­
cological samples was received, 1111my in an advanced 
stage of decomposition and causing great discomfort 
to the staff. The building of the proposed new hy­
gienic second storey room was deferred by the Gov­
ernment thr·ough lack of funds. It is to be hoped 
that funds for this necessary piece of work will be 
provided for in the next financial year. 

A table similar to that given last year 1s shown 
here, giving the number and kinds of food and drugs 
supplied and their comparison with those of the pre­
nons yt>llt :---

Material. 
No. of 

samples. 

No. complying with [ 
regulations re- ' 

Label. 
ling. 

I

, Composi­
tion. 

No. of 
samples. 

No. complying with 
regulations re-

Lab~r co~pob:·-
ling. twn. 

1926. 

23 I 23 10 10 
21 21 
8 8 

Milks ... ... •.. • .. 
ConrlPnsed l\-1 ilk . . . . . . . .. 
Smoked Fish . . . . . . . .. 
Non-excisable fermented drinks 

14 
6 

10 
1 

93 
2 

14 
10 
28 
12 

Hl27. 
93 
2 

14 
10 
28 
11 

eo 
2 

10 
1 

28 
7 

Beers and Stouts . . • . •• 
Drugs ... ... ... • •• 

Interstate Food and Drug Conference. 

A conference of food and drug analysts, trade re­
presentatives and mt>dical men was held in Melbourne 
during May by the arrangement of the Federal 
Health Council. Dr. E. S. Simpson was unable to 
attend and it was my privilege to act as his deputy. 

No samples. 
No samples. 

The conference sat for ten days and inade an earnest 
and, I believe, successful attempt to achieve practical 
uniformity among the States with regard to food and 
drug regulations without interfering with what may 
be regarded as purely domestic legislation. The 
1922 conference was taken as the basis of negotia­
tions. 



Among many other important alterations to the 
existing regulations which were suggested may be 
mentioned:--

1. A new clause disallowing the word ''Imita­
tion" unless specifically allowed by the regulations. 

2. A new clause regarding "Trade name," dis­
allowing in regard to a mixture the representation by 
the name of any single constituent only, or misre­
presentation of composition, or false indication of 
origin, character, or place of manufacture. 

3. A new clause to disallow the word "Pure" 
unless covered by the regulations and containing no 
foreign substance. 

4. A regulation to restrict preservative substances 
to sulphur dioxide and benzoic acid or benzoates in 
all foods with the exception of butter, in which the 
amount of boron compounds permitted was reduced 
from 5/10ths to 3jl0ths .of 1 per cent. for export 
and interstate trade till 1st of July, 1928, when such 
preservative is disallowed except for Australian use. 
Glycerine is not to be included as a preservative, but 
placed in the same category as salt, saltpetre, sugars, 
acetic acid, alcohol, herbs or spices, essential oils 
and hop extract. 

5. In margarine colouring matter and preserva­
tives are to be prohibited, but an admixture of butter 
not exceeding 10 per cent. to be allowed. 

6. 'fhe list of "permitted" colours, this word being 
used· in lieu of "harmless/' was lengthened, but "His­
mark brown" was deleted as being dangerous. It was 
decided that the Rowe number given in the Society of 
Dyers and Colourists' Colour Index must be disclosed. 
In the case of more than one colouring all must be 
disclosed. 

7. Flour must not be bleached for local sale, and 
a general resolution to discourB,ge the practice all 
over Australia simultaneously was carried. 

8. Infants' Foods.-A very long discussion took 
place in regard to this subject, which was eventually 
handed to a sub-committee whose recommendations 
were accepted, the main addition being that the food 
when prepared as directed should render at least 400 
calories per day for every child up to one month old. 

9. It was decided that the standard for olive oil 
at present in force would not exclude other oils 
carefully sophisticated, and the regulation was broad­
ened by the words ''It shall not contain any other 
oil." 

10. I am glad to say that the conference adopted 
a Reichert Meissl and a Polenske figure for butter, 
which I have so long advocated. 

11. The word "approved" ;vehicle, instead of 
"harmless," was used for essences, and "imitation" 
substituted for "terpeneless'' essences of lemon. 

12. The regulation for tonic wines was deleted 
and a medicated wine regulation introduced, which 
should prevent the sale of fraudulent articles. 

13. A resolution was carried introducing a regu­
lation with regard to the bottling of all imported 
spirits in bond. I pointed out at the time that this 
would not prevent the practice of refilling with bulk 
spirit and that only legislation similar to that carried 
out under the W.A. Licensing Act would be effective. 

14. Two important regulations were agreed to by 
the conference regarding proprietary medicines. The 
first was that the principal ingredients for which 
therapeutical properties were claimed should be dis­
closed on the label, and if for internal use the quan­
tity per dose stated. The second was that the vendor 
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of thei:le articles shoUld be prevented from advertising 
in any paper, other than a medical journal or bona 
fide trade journal or price-list, that the medicine in 
question is a cure or remedy for diseases such as 
cancer, tuberculosis, Bright's disease, etc., as enum­
erated. It does not prevent, however, such vendor 
advertising it as a relief for these diseases. 

This is an object for which the Pure Foods Ad­
visory Committee in Western Australia has been 
working for years, and I think it is a matter for con­
gratulation that a clause which has worked success­
fully in Queensland since 1920 has been unanimously 
adopted by the 1927 conference. 

15. It was resolved that all preparations made 
from nuts in whicli the word "butter" occurred 
should be called "pastes" such a8 "Peanut paste" in 
lieu of "Peanut butter." 

An attempt to broaden the definition of the word 
"wine" was negatived. It was, however, pointed out 
that all States except Western Australia allowed wine 
cocktails and Vermouth to be retailed under an Aus­
tralian wine lieense. This ,seems rather unfair to 
holders of these licenses in this State. 

I am sorry I was unable to persuade the confer­
ence to fix a standard for "soundness," i.e., volatilll 
acidity, in wines. Some of the samples submitted of 
recent years have been nothing short of disgraceful 
in this respect. An investigation of Western Aus­
tralian wines in regard to this and other standards is 
still in progress, carried' over from last year. 

Fruit Juices. 
An inquiry into the acidity of natural lemon-juice 

is being carried out, as there seems to be a possi­
bility that our present standard may be too high. 

Milks. 
It is a debatable point whether our present stand­

ard for fat, i.e., 3.2 per cent., is sufficiently high. 
The standard for fat in normal milk throughout the 
Commonwealth is 3.5. Most of the cases of waterei 
milk for which prosecutions are instituted in thia 
State, whilst showing a deficiency in solids not fat, 
have a fat content above 3.2 per cent. 1 think it 
would be a good move on the part of our Advisory 
Committee to move for a standard for milk fat of 
3.5, equal to our standard for normal milk. 

Human Milks. 
Twenty-five samples of human milk were received 

and analysed during the year. When these come from 
Infant Welfare clinics or from more or less indigent 
people they are analysed free of charge. This en­
tails a considerwble amount of work, as a complete 
analysis has to be made. Such a function of this 
Laboratory, however, constitutes a yaluable aid to 
the health of the community. 

Spirits. 
The number of spirits analysed is low this year, 

viz., 14. This is accounted for by the fact that 
standards for the year have not been made, and that 
the inspection by the officers of the Chief Inspector of 
licensed premises is keen. I hope, however, that an­
other year will not be allowed to run without new 
standards being prepared. 
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Toxicology. 
The poison most used was again lysol, hydrocyanic 

acid in some form or other coming second. The 
curiow;, psychological fact that the use of poisons 
runs in cycles was again demonstrated, lysol being 
used in the earlier months of the year, whilst most 
of the later cases were strychnine. An interesting 
case during the year was poisoning by carbon mon­
oxide, this substance being found by spectroscopic 
and other tests in the blood from the liver and kid-. 
neys and also in a sample of post mortem blood. 

Whilst on this subject it is of interest to note that 
a resolution of the ,conference under the auspices of 
the Federal Health Council, referred to previously, 
was carried to the effect that the administration of 
the Poisons Act should be carried out by the Dl'­
partments of Public Health. 

C. E. STACY, A.A.C.I., 
Assistant G<wernment Analyst and Toxicologist. 

SECTION H.-MINERALOGY, MINERAL TECHNOLOGY AND GEOCHEMISTRY. 

By H. BOWLEY, A.A.C.I. 

The work of the section during the year has been 
carried out along usual lines, 1,867 samples having 
been received, showing a decrease of 106 on those 
examined during the preyious year, the gold ores 
numbering 1,240 against 1,435 for the preceding 
period. This would show an increase of 89 samples 
for other examinations. 

The following list shows the source of the samples 
deaJt with:-

Department of Mines :­
Minister for Mines 
Mines ... 
Central Mining Board 
State Mining Engineer 

State Batteries ... 
Geological Survey 
Departmenta, 
State Implement Works 
State Brick Works 
Museum ... 

7 
42 
13 

288 
596 
213 

Department of Works and Labour 
Customs ... 

61 
1 
2 
2 
2 
1 

Public Pay 
Prospectors 

Classified as :--'­

Abrasives 
Aluminium ore 
Alunite 
Asbestos 
Barytes 
Beryllium ore 
Bismuth ore ... 
Chromium ore 
Clay .. . 
Coal .. . 
Cobalt ore 
Copper ore 
Felspar 
Garnet ... 
Glass Sand 
Gold ore 
Graphite 
Gypsum 
Iron ore 
Lead ore 
Limestone 

5 
8 

14 
3 
4 
8 
6 
2 

14 
12 

5 
12 
14 

7 
4 

... 1,240 
7 
9 

65 
39 
11 

47 
592 

1,867 

Lithium Ore . . . li 
Manganese ore 46 
Metallurgical product 4 
Mica ... 18 
Molybdenite ... 2 
Miscellaneous min-

erals 80 
Phosphate rock 5 
Pigment 2 
Platinum ore 2 
Rare earth ore 22 
Rocks... 28 
Salt 2 
Silver ore 31 
Sulphur ore 3 
Tantalum ore 27 
Tin ore 43 
Titanium ore 18 
Tungsten ore 5 
Vanadium ore 6 
Zinc ore 3 
Unclassified . . . 25 

1,867 

Staff. 
The section was without the services of a chemist 

for two months, owing to the resignation of Mr. 
,W. W. Saw, B.Sc., A.A.C.I., who left the service to 
join the staff of the Vacuum Oil Co. as a technical 
officer. 

Mr. Saw proved himself to be a very zealous and 
efficient officer during his association with the section 
for 5% years and his loss has been severely felt, 
he having devoted a large amount of time and thought 
during the past two years to the chemistry of tan­
talum and niobium, the determination of which is of 
a difficult and intricate nature calling for considerable 
skill, experience and ability. It is to be regretted 
that it was found impossible to retain his services ab 
the information gained by him in this and other 
specialised work has, to ,a large extent, been lost to 
the department. 

Mr. C. R. Le Mesurier, A.W.A.S.M., A.A.C.I., was 
appointed on 17th October to fill the vacancy created 
by Mr. Saw's resignation. 

During the year Mr. F. E. Chapman, of the Food 
and Drug Section, who has specialised in spectro­
scopy, was loaned to the section to work in collabora­
tion with Mr. D. G. Murray on the detection and 
determination of caesium, rubidium, and thallium in 
a number of lo~;al minerals with gratifying results. 
It is hoped to continue this research as opportunity 
offers. 

Messrs. Kildahl and Armstrong visited Wiluna 
with the State Mining Engineer to facilitate the 
assaying of the samples taken in connection with the 
report on the request of the Wiluna Gold Mines, 
Limited, for railway connection with Wiluna. 

Although the staff of the section now consists of 
six professional officers and one Laboratory assistant, 
little opportunity was afforded for other than rou­
tine work, with the result that a considerable amount 
of necessary investigational work has had to remain 
in abeyance, a condition of affairs very much to be 
regretted when, owing to the decline of the mining 
industry, a more energetic research into the proper­
ties and utilisation of this State's large potential re­
sources is called for. 
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Exhibitions. Burning Test :-
Linear shrinkage from air dry :-

10500 c. 
Kanowna. 

% 
·18 

Harvey 
% 
·18 
·83 

Two very interesting exhibits were prepared by the 
staff of the section for display at the Chemical 
Society's Annual Conversazione, lJoth of which were 
illustrative of the economic importance of local 
minerals. 

One demonstrating the possibility of making glass 
from local raw materials indicate•! that, with the ex­
ception of suitable boron minerals, there occur within 
a reasonable distance of the metropolis all the 
materials used in the Iilllollufacture of various types 
of glasses. The exhibit, which was of a comprehen­
sive nature, included 'various grades of glass sands, 
materials used in the manufacture of fluxes and in­
termediates, also glasses produc·~d from a number 
of metropolitan sands, the latter ranging from melts, 
made from the high grade Lake Gnangara sand, 
showing high brilliancy and lustre, to a colourless 
glass prepared from the well known yellow sand of 
Perth, demonstrating the practicability of producing 
a colourless glass from that material without the 
use of decolorisers. 

The other exhibit dealt with the mineralogy of 
quartz and beryl, showing the various types of each 
mineral and their great similarity in physical pro­
perties and the close res~mblance in microscopic ap-
pearance. 1 

mays. 
Fourteen samples of clay were examined along the 

usual lineE< during the year, two of which were useful 
types for the manufacturing of fine pottery, whilst 
several others were suitable for use in the manufac­
ture of sanitary ware. 

In connection with the investigations of the physic 
cal properties of clays the experiments haye been 
· :J>.mewhat limited in regard to refractory clays owing 
I-' the need for a suitable furnace for temperatures 
over 1,350° Centigrade, the maximum temperature 
obtainable with the furnace at our disposal. Know­
ing that highly refractory clays do occur in the 
State and that there is a eonsiderable demand for 
highclass refractory bricks, etc., also the fact that 
it is left almost solely to this branch to examine local 
raw materials to determine their suitability for cera­
mic purposes, it is essential that the necessary appar­
atus be obtained in order that a valuation be placed 
on the varioll.!' types suitable for high temperature 
work. 

A tine-grained micaceous clay from Kanowna, 
almost devoid of plasticity, which may be used as a 
flux in white or light coloured ware of various kinds, 
and a coarse refractory clay, containing 49.55 per 
cent. of grit consisting of quartz, microcline felspar 
and sericite mica, from H:arvey, ~nitable for use as a 
substitute for "Cornish Stone," are of special interest. 

The following figures were obtained on examina-
tion:-

Locality 
Lab. No. 
Mechanical Analysis : 

Clay substance ... 
Grit under 90-mesh 
Grit under 60-mesh 
Grit under 30-mesh 
Grit over 30-mesh 

Soiium C!hlnride ... 
Plasticity, Ashley figure 

... Kanowna 
2,609 
% 
88·25 
11·61 

·07 
·07 

Trace 

100·00 

0·54 
4 

% 
Air shrinkage from wet plastic ••• 1·9 

Harvev 
1,453 
% 
49·55 
14·86 
3·95 

12·26 
19·38 

100·00 

Nil 
56 

% 
5·7 

1150° c. 
1250° c. 
1350° c. 

5·57 
16·49 
16·17 

2·67 
2·69 

Porosity (water absorbed)-
10500 C. ... ... Disintegrates 

1150° c. 
1250° c. 
1350° c. 

Colour-
10500 c. 
1150° c. 
1250° c. 
1350° c. 

Incipient vitrification 

in water 
21·06 

·76 
Nil 

Pure white 
Good white 

Greyish white 
Creamy white 

1200° c. 

Tanta/Jum. 

20·73 

20·93 
16·11 
14·70 

Good white 
Creamy white 
Greyish white 
Greyish white 

1250° c. 

The success attained recently in the development of 
a market for tantalum articles, and the fact that the 
Western Australian ore is much preferred, have 
stimulated the production of tantalum ores in the 
Pilbara district. These facts, coupled with Dr. Simp­
son's inspection of the north-west tantalum fields, 
have called for an increase of assays for that metal, 
27 samples having been dealt with during the year 
frolll this district. 

Tantalite was recorded from three new localities 
during the yeir. Two samples I of tin-bearing ore 
submitted by some prospectors from the northern end 
of Cummins Range in the Kimberley district, con­
tained 74.2 per cent. and 72.4 per cent. of cassiterite 
associated with 25.8 per cent. and 20.36 per cent. of 
tantalite respectively; tjhe tantalite contained 77.32 
per cent. of trntalic o1·· ide and 5.74 per cent. of 
niobic. oxide. 1 . 

A pegmatite from 1 miles S:S.E. of Nors~m~n, 
ronsisting of quartz, albite, microcline and bwtite, 
associated with a little garnet, contained a small 
amount of tantalite; another pegmatite consisting of 
quartz, lepidolite, muscovite and albite from Logan's 
Find, on concentrating yielded a little tantalite. Both 
these localities should be further pro~pected to deter­
mine if there are payable quantities of tantalite pre­
sent in the pegmatites of the district. 

Xenotime. 
Ar1 examination of a biotite quartz rock from Hol­

Jeaton revealed the presence of slig·htly under one per 
cent of a heavy yellow mineral occurring as micro­
scopic octahedra which proved to be the radio-active 
mineral xenotime, a phosphate of yttrium metals 
carrying uranium and minute 1tllantities of radium, 
associated with some zircon. Several samples sub­
mitted subsequently from the same locality were ex­
amined, two only carrying over one per cent. of fine 
concentrate with a specific gravity over 3.16, viz., 
1.85 per cent. and 1.45 per cent. 

One series of samples averaging 1.007 per cent. of 
concentrates gave the following figures :-

Analysis of pure concentrate :-

Rare earths, mainly yttrium earths, Y20a, 
etc. 

Uranium oxide, UOa 

Radium 
equal to--

On averacre original ore :-
Rare earths, ~ainly yttrium earths, Y20;:, 

etc. 
Uranium, UO" 
Radium 

per cent. 
58·47 

0·20 
grs. per ton 

0·0076 

per cent. 
0·58:) 

0·002 
0·000076 

grs.per ton 



Whilst another series gave-

Rare earths, mainly yttrium 
,._, earths, per cent. . .. 
Uriiillum, U03 , per cent ... . 
Radium, graii!S per ton .. . 

l!'ine 
concentrate. 

(a) (b) 

61·14 
0·99 
0·038 

Altunite. 

60·14 
0·91 
0•035 
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On orlginai ore. 
(a) (b) 

0·523 
0·008 
0·00032 

0·374 
0·006 
0·00022 

A sample of white rock, from 25 chains south of 
the Reward Lake at Campion, contained 54.4 per 
cent. of alunite. This sample is of special 1interest 
as it is the first rock material containing alunite 
received from this locality and may possibly have 
some direct bearing on the occurrence of alunite in 
the lakes to the north. 

iJ 
Ill

., 
" I 1-.~ i 

I ., ' 

Manganese Ores. 

A number of manganese ores from various localities 
were examined with the results shown hereunder:-

Polianite.-Sixteen miles south-east of Mt. Pal­
grave. This ore consisted of an intimate mixture of 
polianite and psilomelane, with a little quartz and 
limonite. A partial analysis gave-

Mn02, 89 · 74% ; MnO, 3 ·16% ; Fe20 3, 1· 68% ; Si02 , 

2 · 25%. Metallic manganese, 59 ·16%. 

Romanechite.--Christmas Creek. This mineral 
occurs in a ferruginous manganese ore, from the above 
locality, consisting of a mixture of psilomelane, 
romanechite and limonite, with a little kaolin. 

Other manganese ores examined gave the follow­
ing results on examination :-

% % % 
Psilomelane, Christmas Creek, Mn. 57·51 41·84 

Hamersley River 29·67 
Hamersley Estuary , 53·54 
Between Gascoyne 

and No. 31 
Rivers " 46·68 25·55 31·01 

830-Mile Post, Rab-
bit-Proof Fence .. 25·27 

Gutha 23·40 15·62 16·50 
39·88 32·25 30·55 

A series of samples from Coppermine Creek, near the Fitzgerald River, assayed-

No. 3 4 5 6 

% % 0' % /o 
Mn02 61·24 72·04 74·42 79·44 
MnO 3·95 ·35 3·64 4·09 
Fe20 3 11·96 4·34 ·46 ·29 
Si01 5·92 ll·45 9·91 9·66 
Equal to-

Mn 41·76 45·80 49·85 53·37 
Fe 8·37 3·04 ·32 ·20 

----~-- ·-- ---~ --------

Miscellaneous Mineral Notes. 
b'elspar.-A bulk sample of microcline felspar, 

with intergrowths of albite and a little muscovite mica 
and kaolin, from Mullalyup, suited for the manufac­
ture of porcelains, glazes and enamels, gave on 
analysis the following :figures :-

K10, 12·44%; Na20, 2·48~0 ; Fe20 3, 0·74%. 
Equal to-

Microcline, 73·40%; Albite, 20·97%. 

JJ.aubreeite (bismuth oxychlonde) .-An auriferous 
quartz ore from Montague, consisting mainly of 
quartz with some limonite, contained a small amount 
of heavy creamy-white granules of daubrereite; thi~ 
is the :first recorded occurrence of this mineral in the 
State. 

.Tetradymite (bismuth telluride) .-Specimens of a 
rich gold ore, containing an appreciable amount of 
a lead grey mineral occuring as soft, flexible laminae 
up to 3jl6ths inch in diameter, which proved to be 
tetradymite, were received from Rothsay. 

Native Bismuth and Pucherite (bismuth vanadate). 
-Samples of ore from the Valda May Mine, Hol­
leaton, consisting in one case mainly of quartz and 
in the other of quartz and felspar, contained both 
native bismuth and pucherite. 

Chromite (iron chromite) .-A vanning test of a 
weathered serpentine from nine miles south-east of 
Bullfinch gave 0.37 per .cent. of a heavy black con­
centrate, which proved to be chromite. 

Cobaltite (cobalt sulpharsenide) .-A greenstonCJ 
schist from Hamersley River, ,Jonsisting of chlorite, 
biotite, cobaltite, pyrite, quartz and graphite, 
assayed-

Co,I0·07%; Ni,0·90%; As,14·98%; S,8·19%. 

284 285 286 287 288 .289 

% % % % % 0, 
,'() 

80·96 46·15 67·78 34·46 62·68 67·71 
4·61 3·10 5·90 3·20 5·27 4·83 
2·17 8·56 3·26 14·71 5·91 6·48 
6·09 17·59 13·41 24·98 11·97 7·55 

54·71 31·56 47·40 24·26 43·69 46·53 
1·52 6·20 2·35 10·30 4·14 4·53 

H emimorphite and Descloizite. Braeside.-A zinc 
lead ore, from seven miles east of Braeside Home­
stead, was found to consist of hemimorphite, des­
cloizite, anglesite, vanadinite, quartz, pyromorphite 
and psilome]ane. 

A partial analysis gave--

Lead, 26·20%; Zinc, 20·75%; Vanadic oxide, 9•20%; 
Gold, Nil; Silver, 3 dwts. 2 grs. per ton. 

V anadinite.-A concentrate obtained by dollying 
quartz gold ore from P.A. 1547, Holleaton, proved 
to consist of vanadinite associated with cerussite, 
scheelite, gold and zircon. 

Spessartite, Hamersley River and Coppermine 
Creek.-A sample of manganese ore from Hamersley 
River contained an appreciable quantity of small 
crystals of spessartite associated with psilomelane, 
Jimonite and quartz. Spessartite has also been recog­
nised in a sample from Coppermine Creek consisting 
of psilomelane, magnetite, pyrolusite, quartz and spes­
sartite. 

Galena (Argentiferous) .-A number of samples of 
galena rarrying appreciable quantities of silver were 
dealt with from ,·arious localities during the year. 
The following are the nw't important:--

Lead. Silver per ton. 
% oz. dwt. gr. 

Pan ton 45·62 72 14 11 
Chamberlain River district ... 32·36 47 11 15 
West of Warrawagine 80·77 ll 10 18 
J .. yndon Station 72·69 51 8 9 
12 miles East of Yalgoo ... 25·12 31 17 21 

A complex ore from Grosmont, consisting of 
quartz and common opal with galena, sphalerite, 



anglesite, cerussite, malachite, azurite, chalcopyrite 
and smithsonite, assayed :-

Pb 23·75%; Zn 5·17%; Cu 1·51%; Au 2dwt. 
7grs. per ton. Ag. 20oz. 17dwt. per ton. 

Another sample from the same locality contained :­
Pb 13·50%; Zn 3·01%; Cu 0·81%; Au 8dwt. 
12gr. per ton. Ag 14oz. per ton. 

Rutile (titanium dioxide).-A specimen of black 
mineral from Manjimup district, which the prospec­
tor declares occurs in considerable quantities, proved 
to be rutile with a little ilmenite, assaying 84.15 per 
rent. of titanium dioxide. 

H elvite (silicate and sulphide of beryllium, iron 
and manganese) .-This interesting beryllium mineral, 

not previously recorded in Australia, has been re­
ceived from the old Congo Lease, Mt. Francisco. The 
mineral is in large angular masses up to two inches 
in diameter and is coated with hydrated oxides of iron 
and manganese. It has a specific gravity of 3.314 
and is fairly brittle, breaking with an uneven fracture 
showing in places a distinct octahedral cleavage. The 
freshly-broken mineral is brown in colour with a resin­
ous lustre, is isotropic, and is decomposed with hydro­
chloric acid with the evolution of sulphuretted hydro­
gen. A detailed examination of the mineral is in 
hand. 

H. BOWLEY, A.A.C.I. 

SECTION III.-AGRICULTURE, WATER AND SEWERAGE. 

(BY A. J. HoARE, A.A.C.I.) 

The volume of work in this section is increasing; 
1,276 samples were entered for examination during 
the year, ·being an increase of 468, or 58 per cent., 
on the previous year's figures. It was not possible 
to finish all of the work by the end of the year as 
one of the staff was away on long service leave. 

The following list shows the sources of the samples 
dealt with:-

Agricultural Department 344 
Metropolitan Water Supply and Sewerage... 481 
Department of Works and Labour... 29 
Lands Department 2 
Health Department 12 
Mines Department 1 
Geological Survey 1 
Forestry Department 7 
Group Settlement Board 2 
Wyndham Meatworks 2 
Co-operative Wheat Pool 196 
Royal Agricultural Society 24 
Training College. Claremont .. . 1 
Commonwealth Meteorological Bureau 17 
Chemical Branch 25 
Public Pny 113 
Public Free 19 

C'las,;itled as:­

Soils 
Fert.ilisers 
Wheats ... 
I<'lours 
Brans and pollards 
Fodders ... 
Fungicides and insecticides 
Umes and limestones ... 
Gypsum •.. 
Waters .. . 
Sewage .. . 
Miscellaneous 

Soils. 

1,276 

53 
67 

260 
~ 
I 

155 
15 
26 
19 
7 

599 
63 
5 

1,276 

The number of samples rece;xed this year shows 
a decrease of 66 over last year. With the exception 

of 24 samples taken from the North Bencubbin-Lake 
Brown district, some of which showed a high per­
centage of salt, there is nothing of interest to report. 

FerUlisers. 

There was a decrease of 47 samples received this 
year. Normally the number of fertiliser samples 
taken will increase each year, as the cultivation of 
the land increases more and more. Of the samples 
received, only two came below the guaranteed 
analysis. 

Fun-gicirles and Insecticides. 

Amongst the samples received, 10 were in the pow­
der form for dusting trees and vines by means of a 
dusting gun or bellows. These were manufa-ctured in 
the Eastern States, and before they could be placed 
on the market in this State chemical analyses were 
necessary for registration purposes. The figures 
found did not agree with the figures printed on the 
packets and so far the products have not been regis-
1ered in this State. The balance of the samples were 
so-called basir copper carbonates, used in the dry 
pickling of wheat. 

Fodders. 
Several interesting samples were received during 

the year one being Kangaroo paw (A.n-igozauthus) 
rhi:wmes to ascertain their feeding value for stock. 
The figures found are as follow:-

A nigozanth.us Rlrizome.&, 

Lab. No. 21. Air dry 
sample. 

Moisture 
Ash ... 
Crude protein (albumenoids) 
Crude fibre ••. 
Non-nitrogenous extract (car-

% 
8·05 

10·10 
7·17 

24·86 

Original 
sample. 

% 
71·25 
3·16 
2·24 
7·77 

bohydrates, etc.) 48·72 15·24 
Sulphuric ether extract . . . 1·10 • 34 
Unit food value (Guthrie's basis) 59·41 18·57 

(Analyst: R. G. Lapsley). 

'fhese rhizomes have evidently a low fodder value 
most nearly comparable to that of some green grasses. 
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Two products from cotton seed were received, one 
a cotton seed meal, plus molasses, put up in lumps 
abont the size of a walnut and sold as cotton seed 
nuts, the other sample being the ordinary cotton seed 
meal. 

The followmg table shows the analyses of these 
samples:-

Cotton Heed Fodders. 

Lab. Nos. 1374 1375 
C.S. nuts. C'.S. meal. 

Moisture 
Ash ... 
Crude protein ( albumenoids) 
Crude fibre ... 

*Non-nitrogenous extract (car-
bohydrates, etc.) .. . 

SuljJhuric ether extract .. . 
*Total reducing sugars (reported 

as invert sugar) 
Sucrose 
Unit food value (Guthrie'~ basis) 

% ~'~ 
10·38 0·69 
6·19 5·39 

32·94 33·56 
13·01 15·80 

30·88 29·47 
5·70 6·09 

·92 
6·57 

76·65 76·73 

' Included in nitrog<.>n free extract figure. 
(Analyst: J. Pericles.) 

Although the feeding value of these meals is high, 
it i,.; to be remembered that, according to text books, 
(~otton seed meal contains a toxic substance which 
!'enders it nmafe to give to pigs or to young o1· 
pregnant animals. 

Gypsums, Limes and Limestones. 

\Vith the cxcl'pt:on of the poor quality of the 
ground lime supplied for the lime treatment of the 
metropolitan water supplies, there is nothing of any 
importance to report under this heading. 

------· 

Waters. 
There is a further increase of 177 samples over 

the previous year, a fair number of these being for 
stock and irrigation purposes. In some cases these 
are too saline and unfit for stock or irrigation, the 
extreme limits for cyclic salts being taken in the 
Department as 450 grains per gallon for horses, 700 
grains for cattle, and 900 grains for sheep. For 
irrigation, 150 grains per gallon of dissolved salts has 
usually been looked upon as the extreme limit, ex­
cept in a climate where the rainfall is very high anci. 
the ground exceptionally well drained. 

Work is still being carried out for the Advisory 
Committee on metropolitan water supplies, such as 
hygienic and complete mineral analyses, the hydro­
gen ion eoncentmtion by tlw calorimetric method of 
the waters from reservoirs, pipe-head dams and ser­
vice mains. The hygienic analyses are made every 
quarter and about every month complete chemical 
analysis of one of the supplies is made. An extra 
chemist to take over this work would prove of great 
assistance to this section. 

In connection with complaints received by the 
Metropolitan Water Supply Department as to the 
colour and turbidity of the water coming from the 
service taps, dissolved oxygen and free carbon di­
oxide tests were made frequently of water from the 
service mains and pipe-head dams. The dissolved 
oxygen from the ~ervice mains ranged from nil to 
about 9.5 parts per million, and the free carbon di­
oxide from 2 to 16 parls pe1' million. No relation­
ship could be found between the colour and turbidity 
which rang-ed from clear to very cloudy and the dis­
solved oxygen or carbon dioxide tests. 

I 
; 3513. 1 

3514. 3515. 3516. 3517. 3518. 

Lab. Nos. Greenmonnt] 
Lower Wungong Canning Tap, W. Tap, 

Reservoir. I Bicklev pipe-head jJipe-head S. yards Ken wick 
Reserv~ir. dam. dam. Kelmscott. Station. 

--·--~---~··--~--

Parts per million. 
Dissolved oxygen 6·67 10·10 9·40 

I 
8·58 8·95 8·05 

Free carbon dioxide ll·OO 23·00 9·00 7·00 6·00 7·00 
Heaction (pH) ... 7·2 7·1 

The water from the Mundaring reservoir, Kalgoor­
lie reticulation, and country town supplies are fre­
quently analysed for the Department of Works and 
Labour, 

The Commonwealth rain-water survey for salinity 
was discontinued early this year; this survey was 
carried on for about two years. 

Several private samples were received. These were 
taken from wells, artesian bores and gold mines; but 
there was nothing of outstanding interest in any of 
them to warrant any special comments. 

Sewage. 
Of the 63 sewage samples received this year, 12 

are from private installations. These effluents did not 
show any great degree of purity. The balance were 
taken from the Perth, Fremantle, and Subiaco treat­
ment works at intervals of three months. 

Cereals. 
F'lour.-Only seven samples of flour were received 

for testing as to strength, etc. 
Bran and Pollard--A tentative regulation fixing 

a standard for the moisture, fibre, and ash content was 

6·9 6·9 7·1 6·9 

(Analysts, B. L. Southern and F. F. Allsop) 

gazetted on the 1st January, 1927, the standards 
being:-

Bran, not more than 
Pollard, not more than •.. 

Moisture. 
% 
10·5 
11·0 

Fibre. 
% 
8·5 
4·5 

Ash. 
% 
3·5 
2·0 

Some interesting figures were obtained from the 
analyses of 24 brans and pollard;;, by-products from 
the experimental mill at the Government Laboratory, 
on the Royal Agricultural Show Wheats, 1927. These 
were from 10 varieties of wheat; the average figures 
have been taken and are as follows:-

Moisture. Fibre.• Ash.• 

Bran-
Of-
,0 % % 

Minimum 9·20 5·01 3·18 
Maximum ll-46 9·45 5·36 
Average 10·26 7·55 4·00 
Standard t 10·50 8·50 3·50 

Pollard-
Minimum 8·95 2·30 1·55 
Maximum 10·55 5·03 2·59 
Average 9·71 3·76 2·09 
Standard t 11·00 i·50 2·00 

* Calculated to standard moisture basis. 
t Maximum permitted under regulation. 
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These figures are all very close to the standards 
tixed. 

Of the commercial samples of mill offal received, 
some were up to the standard, but others were above, 
and contained screenings, etc. The followmg table 
g·ives the average figures for 47 bran samples and 48 
pollard samples taken during the year by the Agri­
cultural Department inspectors from the mills and 
stores:-

Moisture. Fibre.* Ash.* 
% % 

Bran-
Minimum 7·88 6·89 
Maximum 11·76 10·27 
Average 9·67 9·07 
Standard t 10·50 8·50 

Pollard-
Minimum 8·15 2·51 
Maximum 12·45 7 ·14 
Average 9·51 4·93 
Standard t 11·00 .;1,·50 

* Calculated to standard moisture basis. 
t Maximum permitted under regulation. 

0/. ;0 

2·99 
4·97 
4·22 
3·50 

1·72 
6·74 
2·59 
2·00 

lt will be seen that the averages for the commercial 
samples are about 0.5 per cent. above the standard 
in regard to !fibre and ash. A sample of bran, of 
whose quality complaint was made, gave the following 
figures:-

Moisture. Fibre.* Ash.* 
Lab. No .... % Of. 0/ 

;0 /0 
1750 12·04 14 ·08 4·62 
Standard ... 10·50 8·50 3·50 

* Calculated to standard moisture basi~. 

This was an extremely bad sample, the bulk consisting 
of matters fol'eign to bran, the main foreign bodies 
being wheat dust, wheat scourings, chopped pales, 
backbone and broken grain. 

Wheat.-An investigation is being carried on as to 
the increase or decrease of moisture in wheat during 

transit to Great Britain. About 200 samples were re­
ceived up to the end of 1927. The percentage of 
moisture in the wheat before loading ranged from 8.0 
to 13.0 Definite figures from the unloading port are 
not yet to hand. This work is being continued this 
year on the new season's wheat, and it is hoped that 
some definite information will be gained by the end 
of the year. 

The Agricultural Department submitted 13 samples 
from the Merredin Experimental Farm stud plots, 
which were for general milling test. 

Royal Agricultural Society Show Exhibits.-The 
entries totalled 24, eight less than last year. As in 
previous years a preliminary examination took place 
first on the general appearance and bushel weight. 
None was rejected and they were all milled in the 
experimental mill attached to this section. The prizes 
were awarded according to points given for the mill­
ing characteristics, percentage absorption of water, 
protein, colour, and calculated pounds of bread that 
would be produced from one ton of the wheat. 

The champion prize this year was awarded to a 
sample of Comeback, a very fine specimen of the 
variety from Kellerberrin, which was closely followed 
by a Comeback sample from Three Springs. 

The milling investigations were carried out by Mr. 
R. G. Lapsley, B.Sc. (Agr.), A.A.C.I., who also 
acted as judge in conjunction with Mr. G. L. Button, 
Director of Agrieulture, and Mr. E. W. Wilson, 
miller to the Peerless Roller Flour Milling Co. 

A list of the prize-winners and tabulated results 
n.re appended. 

A. J. HOARE, A.A.C.I., 

Supervising Chemist, 

Agriculture, Water Supply and Sewerage. 



WHEATS FOR MILLING FOR THE ROYAL AGRICULTURAL SHOW, 1927. 

Lab. Zone. Class. 
No. VariPty. No. 

------------- ----

1915 1 

1908 I 
1912 . 
1913 
1928 

1909 
1910 
1917 

1911 
1914 
1927 

(. 

1915 ! 
1916 i I 
19261--

1919 
1923 
1925 
1929 
1924 

I 
Comeback 

2 Nabawa 

3 

I 

do. 
do. 
do. 

·Gluyas 
do. 
do. 

4 I MerrPdin 
1 do. 

do. 

5 Comeback 
Carrabin 
On as 

6 Nabawa 
do. 
do. 
do. 
do. 

8 
1 
5 
6 

21 

2 
3 

10 

4 
7 

20 

8 
9 

19 

12 
16 
18 
22 
17 

Mois­
ture. 

% 
12·0 
12·7 ' 
11·7 
13·5 i 

13·7 

13·1 
12·8 
12·2 

ll·3 
13·4 
13·9 

12·0 
12·5 
11·8 

12·9 
12·8 
13·5 
13·2 
12·0 

Grain. 

Pro- Bushel 
tein. weigh1. 

% 
12·8 
9·9 
9·9 
9·4 

10·0 

11·0 
11·6 
9·7 

9·9 
9·i 

10·8 

12·8 
10·5 
9·2 

10·8 
7·7 
8·1 

12·0 
8·9 

66 
63~ 
63 
63! 
6li 

63~ 
61! 
63! 

66 
66 
62! 

63i 
64! 
62! 
62! 
63! 

1920 2 7 I Gresley 

8 Glnyas 

13 12·9 9·4 65-;t 

1918 
1921 
1922 
1930 
1931 

9 

No entry. 

Florence 11 11 ·1 10·6 nfi! 
9·2 65! ' 

11·2 65l ! 

.Firbank 14 13·4 
Comeback 15 11· 3 

do. 23 12·1 11·7 65! 
10·6 65 

- No entries. 
1

1 Carrabin 24 12 · 7 

Classes 110, ur' and 12 

Products. 

I 
Flour. Bran. I Pollard. 

Yield 
marks. 

Flour Analysis. 

--~--~--------------

1 
Strength/ 

Mois- Pro­
ture. i tein. 

1 

Pro- I 
i tein % ab- 1 Marks. 

I 
k sorp- 1 

mar s. tion. I 

Colour 
marks. 

Total 
marks. 

I 
Pounds I 

of bread 
per ! 

ton of I 
wheat. I 

Prizes. 

-'------c-------- -----

1 

-~---,--~------------

82·251 
61·5 I 
59·5 I 
62·0 

0/ m 
73·0 
()9·3 
68·8 
70·2 
70·1 

70·0 
o9·6 
70·0 

o. 
() 

19·1 
21·4 
22·0 
20·9 
20·7 

20·8 
21·3 
21·0 

"' /0 

7·9 
9·3 
9·2 
8·9 
9·2 

9·2 
9·1 
9·0 

70·6 21·] 8·3 
68·4 22·6 9·0 
71·0 I 20·1 8·9 

73·0 19·1 7·9 
71·1 19·9 9·0 
70·5 20·5 9·0 

71·9 19·6 i 8·5 
70·7 20·7 8·6 
70·9 20·5 8·6 
72·4 19·9 7·7 
70·4 20·5 9·1 

70·0 21·6 I 8·4 

71·4 19·9 8·7 
70·0 21·1 8·9 
71·7 19·7 8·6 
73·0 18·9 8·1 
71·8 19·3 8·9 

35·5 I 
26·25 I 
25·0 i 
28·5 I 

::::5 i 
27·0 1~ 28·0 

29·5 
24·0 
30·5 

35·5 
30·75 
29·25 

32·75 
29·75 
30·25 
34·0 
29·0 

28·0 

31·5 
28·0 
32·25 
35·5 
32·5 

% 
12·0 
11·7 
11·8 
11·6 
11·4 

11·1 
11·6 
11·6 

11·1 
11·8 

11·1 

12·0 
12·0 
12·0 

11·9 
11·4 
11·1 
10·9 
11·4 

11·3 

11·7 
11·4 
11·6 
11·3 
10·8 

0' 
10 

11·5 
10·0 
9·0 
8·6 
8·2 

10·3 
11·0 
9·0 

9·1 
8·i> 

9·9 

11·5 
10·0 
8·5 

9·1 
6·6 
7·2 

11·1 
8·2 

8·5 

10·0 
8·5 

10·6 
10'6 
9·9 

4·25 
3·75 
3·5 
3·5 
3·25 I 

3·7 
4·0 
3·5 

3·5 
3·25 

3·75 

4·25 
3·75 
3·5 

11 
3·5 
3·0 
3·0 
4·0 
3·25 

3·5 

i 3·75 
3·5 
4·0 
4·0 
3·75 

()2·5 
52·0 
50·5 
51·0 
51·751 

!~:~ 11 

50·5 

52·0 
52·2 

50·5 

62·5 
61·0 
51-.'5 

52·4 
50·8 
52·8 
53·4 
52·9 

37·5 
27·0 
25·5 
26·0 
26·5 

24·25 
24·5 
25·5 

27·0 
27·25 

25·5 

37·5 
36·0 
26·5 

27·5 
25·5 
28·0 
28·5 
28·0 

5·0 
4·5 
5·0 
4·0 
4·25 

4·5 
4·5 
4·5 

5·0 
5·0 

4·5 

5·0 
4·5 
4·5 

4·5 
4·5 
4·5 
4·5 
4·0 

50·2 I 25·25 i 4·5 

60·75 
52·4 
61·3 
60·0 
60·1 

35·75 
27·5 
36·25 
35·0 
35·25 

4·0 
5·0 
4·5 
4·5 
5·0 

62·25 

60·5 11 

60·0 

61·5 I 
65·0 
59·5 ' 

I 

64·251 

82·251 
75·0 1 

63·75 I 
68·25 I 
62·751 
65·75 
71·0 I 

64·25 I 

61·251 

I 75·0 
64·0 
77·0 I 

79·0 
76·5 

2,362 Champion. 
2,097 
2,063 
2,111 2nd Prize 
2,ll5 1st Prize 

2,081 2nd. 
2,072 
2,098 1st. 

2,136 1st. 
2,073 )lixed with another 

variety. 
2,127 2nd. · 

2,362 I 1st and Champion. 
2,279 ' 2nd. 
2,127 

2,182 2nd. 
2,123 
2,157 
2,212 1st. 
2,143 

2,093 1st. 

2,284 
2,125 
2,302 2nd. 
2,326 1st. 
2.289 

I I , I 
---------~-------------------~-------------------------------------------------

Figures for protein, absorption and bread yield are on standard moisture basis. 

Government Chemical Laboratory, Wellington Street, Perth, 
30th September, 1927. 

Jndges-GEO. L. SUTTON, 
R. G. LAPSLEY. 
E. M. WILSON. 
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APPENDIX TO ANNUAL REPORT OF THE CHEMICAL BRANCH. 

Report on the Pilbara Tin and Tantalum Deposits. 

(By EDWARD S. SmPsON.) 

Durmg August a visit of inspection was paid to 
most of the tin- and tantalum-bearing districts in the 
Pilbara Goldfield with the object of collecting in­
formation as to what minerals were being mined at 
the present time. what was the quality and composi­
tion of the concentrates produced, and finally what 
other minerals of growing or potential value had been 
neglected or overlooked. 

The general impression gained was that owing to 
the ruling high price of tin and growing demand for 
tantalum, great interest was being taken in the search 
for new deposits of thoSil metals, and in re-examining 
those previously known. Whilst, howeYer, a large 
number of mining· leases and claims were being 
pegged, with three exceptions, viz., at Mud Springs, 
Tabba and Wodgina, there were no active mining 
operations going on yet. On all the older fields a few 
aborigines and elderly white men ( oftE'n pensioners) 
have for many years been eking out a living by fo~­
sicking, and their position, when the tin-bearing areas 
are leased to new peggers, will have to be considered. 

The following are brief notes on the various centres 
visited;-

Moolyella. 
At Mud Springs, south of the earlier worked tin 

areas, Messrs. Ellis and Mahe1· had a number of men 
at work raising alluvium, which was being put 
through a crusher and concentrator. This area had 
previously been pot-holed, but only a small propor­
tion of the whole wash had been worked. There were 
approximately three feet of wash, consisting of a 
mixture of ferruginous clay and gravelly quartz and 
felspar (microcline) This lay beneath an over­
burden varying· from three to six feet, which was 
b!'ing removed by tractor and scoop. 

A tin concentrate whieh I collected (purpo8ely in­
completely dressed) contained 90.1 per cent. of cas­
siterite, with 1.5 per cent. of manganocolumbite, 8.3 
per cent. of spessartite (manganese garnet), and 
traces of zircon, magnetite, .monazite, and epidote. 
With care it could be dressed up to 70 per cent. metal­
lic tin. About two-thirds of the ore v;as finer than 
10-mesh. 

There were a" few camps 'lt Prospectors' Gully, 
where two or three white fossickers were said to 
be at work. 

In Moolyella Gully about 30 aborigines were fos­
sicking iri pot-holes six" to eight feet deep, with two 
to three feet of payable wash, consisting of coarse 
microcline-quartz gravel, cemented with sand and 
tough green clay. My impression was that there was 
no large extent of alluvial ground in this gully, but 
if the tin continues down to Brockman's Creek, the 
'atter would provide a very large mass of alluvium. 
Most of the preliminary concentrates from Moolyella 
Gully carry a fair amount of manganese garnet 
( spessarite) with a gravity of 4.2, as well as some 
monazite (sp. gr. 5.3) and manganocolumbite (sp. 

gr. 5.7). These require a little skill in removing 
from the tin to bring the latter up to a good market­
able grade. Monazite is the mineral from which the 
thoria for incandescent mantles is obtained. Some 
l\foolyella monazite analysed many years ago carried 
5.02 per cent. of thoria. 

At Tadgebanna, south of Moolyella Gully, 20 
aborigineg were said to be at work fossicking. 

The Moolyella field is situated in granite country 
traversed by thousands of pegmatite veins, only very 
few of which appear to carry visible tin ore. Some, 
however, have yielded very rich specimens. They 
have already been described by A. Gihb Maitland 
and A .Montgomery. 

Water supply is a difficulty on this field except 
during the short rainy season, and if ever the allu­
vium 1s to be worked on a large scale, an abundant 
and permanent supply will have to be located. 

1'abba Tabba. 
This tin and tantalum field liE's on Pastoral Lease 

2841, about eight miles S.S.W. of the 35-mile post 
on the Marble Bar railway. It appears~to be of 
very small extent, the proved metalliferous area 
being less than two miles square. It is situated on 
the south-western end of a low epidiorite ridge, with 
gTanite near 13.t hand on the west and south, and the 
greenstone continuing to the east and north. 

The chief tin workings are on M.L. 313 (Tabba 
Tabba Tin Mine), owned by the Consolidated Mines 
Selection Coy. On this lease arc two rrominent ant­
crops of albitE'-pegmatite, on8 running- N. 20° W. 
for the greater part of the length of the 24-acre 
lease, ,junctioning at the southern end with a similar 
vein running in a curve approximately eastwards to 
the boundary, about 10 chains. Both veins are tin­
bearing throughout and are from threE' to five feet 
thick, with steep to nearly vertical dip. They were 
being opened up systematically at many points, and 
the easterly vein in particular promised to be of good 
workable grade almost throughout its length. From 
a 35ft. shaft near its west end wry rich ore was being­
raised and stacked, individual lumps containing from 
five to 25 per cent. of tin oxide. Tin was visible in 
each of the other openings along- this Yein, with high 
grade ore again near the eastern boundary. Tin 
was also seen in each of the openings made into the 
northerly vein, which, however, appears less rich 
than the easterly vein. 

Both veins should crush easily, being composed 
largely of coarsely crystallised soda felspar ( albite), 
with subordinate amounts of quartz, microcline, mus­
covite, lepidolite and spessartite (manganese garnet). 
The lepidolite was caesium-bearing-. No tantalite WJs 
observed in either lode, but a little may be present as 
it is not easily distinguished from black tin, and I 
have arranged to be supplied with some concentrates 
to test this point. 
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Two leases are being worked for tantalite at Tabba. 
On Thelemann's M.L. 317, which lies immediately 

north-east of the Tabba Tin Mine, there are at least 
two parallel pegmatite veins which have shed abun­
dant gravelly tantalite on to the gentle slopes. It is 
only this detrital ore which was being recovered by 
dry concentration by hand ( "si<Jving"). The soil 1s 
nowhere more than a foot or two thick, but tantalite 
can be obtained over almost every square yard of 
the lease. 

A number of samples of tantalum concentrates 
from this lease (M.L. 317) submitted to me in tlw 
past two years haYe given results for tantalite oxide 
varying from 36 to 72 per cent., associated in almost 
every instance with cassiterite ranging from 4 to 16 
per cent. The clean tantalum mineral was in some 
cases found to be manganocolumbite, in other cases 
manganotantalite, often a mixture of the two. 

A sample of partial concentrates collected by the 
writer was found to have the following mineral com­
position:-

Tantalum ore 
Cassiterite 
Spessartite garnet 
Quartz, mica and felspar 

per cent. 
70 
16 
10 
4 

100 

The "tantalum ore" in this concentrate was partly 
manganocolumbite, carrying 41 per cent. of tantalic 
oxide and 42 per cent. niobic oxide, and partly man­
ganotantalite, carrying 70 per cent. tantalic oxide and 
14 per cent. niobic oxide. The latter is readily sale­
able, but the former could only be used in small 
quantities to "water down" rich ore which is above 
the marke; ,standard of 63 per cent. Ta,O,. 

Tantalum roncentrate with as much as 10 per cent. 
of cassiterite are not at present marketable, but it 
should be possible to separate them by electromag­
nets. 

On Young & Moulden's M.L. 31.2 there is a promi­
nent pegmatite vein up to 40ft. wide in places, bear­
ing N.W. Soft detritus alongside this vein was being 
partially concentrated for tantalite by "sieving," and 
the concentrates, running about 10 per cent. tantalite, 
were being carted to W odgina (58 miles) for final 
dressing. 

Streaks of fine tantalite were vii'lible in albite in 
a small hole near by, but it was not yet evident 
whether the whole pegmatite vein, or any large part 
of it, would be worth crushing and concentrating. 
The minerals noted in the vein were albite, quartz, 
microcline, lepidolite, mnscovite, and very rarely 
beryl. 

There are three good wells close to the leases nt 
Tabba and abundant water is available from them 
at 40 feet for machine crushing and concentration. 
b11t not for any large scale sluicing. 

StreZley. 
Time did not permit of my seeing the old and new 

tantalite prospects on Strelley station, north of the 
railway, between the 30 and 35-mile posts. From 
t.his place samples of high gra<le mll:_nganotantalite 
(tantalate of manganese) and tapiolite (tantalate of 
iron) have been received for assay. They ar£; asso. 
"iated in some cases with cassiterite. 

Wodgina. 

After being long deserted, mining for tantalite, and 
active prospecting for both thiA mineral and tin 
was again proceeding at W odgina. 

The main pegmatite vein on the old TantaUte mine 
was being thoroughly opened up by Messrs. Young 
and .Moulden along almost the whole length of M.Ls. 
86 and 87. With a small plant, consisting of crusher, 
jigs and table, high grade tantalite was being re­
llovered from the soil on the slope below the out­
crop, and to some extent from the lode. The con­
centrates, I understand, were being produced at the 
rate of b~tween 20 and 30 .tons per annum, wd were 
readily saleable at about £250 per ton. They con­
sist of almost clean manganotantalite with very little 
spessartite (manganese garnet) and occasional 
pebbles of seheelite. They appear to be free from 
casi'literite. 

The main vein runs north and south throughout 
the length of M.Ls. 86 and 87 and a little beyond 
them in both directions. It consists mainly of 
coarsely crystallised albi:te, with irregularly distri­
buted bunches of quartz, microcline and lepidolite, 
and frequent small crystals of spessartite garnet. 
Other rarer constituents will be referred to later. 
Its width varies ronsiderably. Xt the north end, 
where a second vein crosses it at an angle of about 
45 °, there is a large mass of pegmati te which has 
been opened up hy adits ,and shafts to a depth of 
about 30ft. and has yielded much tantalite as well 
as other minerals. Near the middle of M.L. 87 there 
was a 20ft. shaft with crosscut disclosing four or 
five feet of coarse albite, then 20ft. of a barren "gran­
ite" horse, then another four or five feet of coarse 
albite thickly studded with tantalite in lumps from 
one to five lbs_ in weight. Detrital tantalite · could 
be picked up in the surface soil from one end of 
thE- leases to the other, and this in spite of the fact 
t.hat over 70 tons of tantalite were obtained from 
the surface of them when they were pr~>viously 
worked many years ago. 

The mineral from this vein, which is often well 
crystallised, is remnrknbly uniform in grade and 
averages:- ~- -""'"1~ 

Tantalic oxide 
Niobic oxide ... 
Manganese oxide 
lron oxide 

per cent. 
68 
15 
13 

2 

Buyers, T understand., are disinclined to take concen­
trates under 63 per cent. tantalic oxide. 

The felspars in the vein are of excellent quality 
for potters' use, but they are too far from the near­
e~t factory to repay the co~t of transport. 

A~sociated with the tanta lite in this vein, mainly 
at its northern end, are a number of rarer minerals 
which would have an ·economic value if obtainable 
in commercial tonnages. 

Fonr different radium minerals, viz., mackintoshite, 
thorogummite, pilbarite and hydrothorite, have been 
ohtained. These minerals rart·y radium in quantities 
of one to 10 centigrammes per ton, in addition to 34 
to 57 per cent. of thoria (used in incandescent gas 
mantles', and three to 37 per cent. of uranium 
oxide (used in the glass and other industries). Un­
fortunately my inspection goes to show that they 
occur only in quite small amounts, very irregularly 
nistrihuted in the lode, and on present showing ha¥e 
no economic importance-

Associated with the radium minerals at the north 
end are Jar2:e maRses of lithiophilite, a phosphate of 
manganese and lithium, carrying eie:ht to nine per 
cent. of lithia,, for the prodnetion of which it would 
b0 saleable. Masses from one lb. to 200 or 300lbs. in 
weight were seen in the working-s and on the dump!'!, 
and if the lode at this point were worked on a lar~ 



scale the mineral mi~ht well be hand-picked and set 
aside for sale when a sufficient tonnage had accu­
mulated. 

With it are some small veins and larger masses of 
apatite (fluophosphate of calcium), not in sufficient 
quantity, however, to be orvalue. 

A little further south a dump carried many large 
masses of a white mineral which has been presumed 
to be quartz, but which proved on analvsis to be 
beryl. A grey beryl from another part of the lode 
c·arried 12.08 per cent of beryllium oxide. A demand 
is slowly arising for this mineml for the manufac­
ture of electrical porcelain and light alloys. It should 
be worth stacking during mining operations. 

The very large mass of lepidolite on a cross vein 
at the north end. with other smaller masses scattered 
along the main vein, will probably one day be saleable 
for its lithia content. 

About 60 chains west of l\LL. 86 is Lewis' P.A. 
608, of 1il acres, which is traversed by many pes­
matite veins, conspicuous in the enclosing dark green 
W arrawoona ~eenstones. The most important- vein 
runs north for nearly one-quarter of a mile. It is 
mainly composed of albite, quartz, chalcedony and 
microcline, with subsidiary muscovite and lepidolite. 

At the northern end fine-grained tantalite is freely 
visible in the vein but has not yet been worked. 

In the laboratory it was found that each small par­
ticle of this tantalite was traversed by numeron" 
microscopic films of quartz and albite, so that in 
order to obtain a commercial concentrate it was neces­
sary to grind the primary concentrate through a 60-
mesh sieYe and then reconcentrate. The product thus 
obtained assayed 67.8 per cent. of tantalic oxide, with. 
11.4 per rent. of niobic oxide. This is of marketable 
grade. 

At several places on the P.A. lithiophilite is ple~­
tiful in boulders up to 21 inches cube (about 10 
cwt.). On the surface this has weathered greatly, 
and lost much of its valuable lithia, but the centres 
of the largest blocks are unweathered, and doubtless 
at a shallow depth the whole mass of the mineral 
will be fresh and normally rich in lithia, i.e., about 
eight to nine per cent Li,O. Some apatite is asso­
ciated with it. 

About a mile further west are some old, long­
abandoned, shallow workings on a pegmatite vein, 
said to have vielded about 7cwt. of tantalite. Detri­
tal ore oollected by myself proved to be mangano­
columbite with only 43 to 47 per cent, tantalic oxide. 
A hundred yards to the east, boulders of fine scaly 
lepidolite are scattered about the surface. Some of 
these masses of lepidolite enclose pieces of blue 
apatite. The wide distribution of lithium minera!s 
throughout this district is remarkable. 

The J\ft. Cassiterite Tin Mini', M.L. 84, has not 
hPen worked for many years. A large amount of not 
n~ry ,;ystematic mining has been done in the past 
and roarsp cassiterite is still visible in some of the 
working·s. Tt is usually not in the pegmatite, but in 
the adjacent chlorite-biotite schist. In view of the 
high price of tin there is a prospect of this mine 
heing reopened. 

On one dump! of the mine spodt1mene (silicate of 
lithium and aluminium) was somewhat common. This 
mineral usually carries five to eight per eent. of 
!ithia, and is ~ometimes used as a source of this corn-

pound. The clean Wodgina mir;eral assayed 6.70 
pt•r cent, of lithia. It has not previously been re­
tarded from the North-West. 

This old tin mine, the Tantalite mine, and the 
present township of W odgina lie in an amphitheatre 
in the heart of the W odgina greenstone massif. Ex­
cept for a few inches of surface soil and a narrow 
shallow stream bed the lo!:ality is deYoid of workable 
alluvial ground. 

Altogether 7 4 minerals have been recorded as occur­
ri.ng within a radius of 20 miles of Mt. Tinstone, 
VlZ.:-

Bismuth, gold, molybdenite, galena, ehalcocite, 
blende, pyrrhotite, chalcopyrite, pyrite, quartz, 
chalcedony and jasper, corundum, haematite, 
ilmenite, spine!, magnetite, rutile, cassiterite, 
limonite, psilomelane, calcite, cerussite, smith­
sonite, bismutosphaerite, malachite, microcline, 
albite, oligoclase, labradorite, hypersthene, spodu~ 
mene, hornblende, beryl, heh-ite, spessartite, oli­
vine, vesuvianite, topaz, gadolinite, metag-ado­
linite, epidote hemimorphite, schorl and indico­
lite, muscovite, lepidolite, biotite, prochlorite, 
talc, kaolin, chrysocolla, nontronite, mackintosh­
ite, thorogummite, pilbarite, * hyrlrothorite, * 
microlite, colnmbite, manganocolumbite, tanta­
lite, manganotantalite, calciotantalite,* tapiolite, 
ixiolite, tanteuxenite,* monazite, lithiophilite, 
purpurite, apatite, autunite, anglesite, ferberite, 
scheelite, fcrritungstite, ferrimolybdite. 

Of these, the four marked * are species first de­
scribed as new from this district, whilst several of 
the other~ have not yet been recognised elsewhere in 
Australia. Tanteuxenite is the tantalate and titanate 
of yttrium, corresponding to enxenite which is the 
niobate and titanate of yttrium. 

Mt. Francisco. 
Sixteen miles due S.S.W. of Wodgina, but 33 mi]ps 

by the only passable road for motors, is Francisco 
Well, which is the present centre for prospecting the 
greenstones and granite country ~urrounding it. Two 
tin leases (M.Ls. 299 and 309), pegged her~ by S. C. 
Theobald, I did not have time to see. 

About four miles east of the well is Hooley's 
rolumbite lode. It is a felspar vein bearing east in 
granite, the principal gangue being a·bite, with quart:?., 
microcline, and in places muscoYite and lepidolitr. 
Beryl was observed to be not uncommon in it in 
crystals ranging from a f1!w ounces to 50lbs. Ill 

weight. Manganocolumbite is abundant in the soil 
near the outcrop as well as in the vein. Reveral tons 
of pebbly ore (Yt to 3 inches) could easily be eol­
leded on the surface. but unfortnnatrly there is no 
demand as yet for an ore so low in tantalum, though 
inquiries are beginning to he rereived. Assays of 
rlenn concentrates show:--

Minimum 
Maximum 

Tantalic oxide 
per cent. 

13·7 
51·9 

Niobic oxide 
Per cent. 

65·9 
31·3 

No eassiterite w-as observed on this lease. 
In flat granite cmmtry, Hve miles south of Fran­

cisco Well, G. .T. Hooley has discovered detrital tin 
ore in considerable quantities. The ore is in the 
gTavelly :md rlayey soil along the barely discernible 
outcrops of two east and west pegmatite veins. Good 
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prospects (1 to 3ozs. from 10lbs.) were obtained at 
intervals along several chains of each outcrop. The 
concentrates consist mainly of cassiterite with a little 
limonite, monazite, and tanteuxenite ( tantalate and 
titanate of yttrium). There should be no difficulty 
in concentrating this ore to a high grade. 

Between this tin find and Mt. Francisco there are 
some potholes on a basic dyke which are the source 
of specimens of ceylonite submitted to the Department 
some months ago, and from which others were col­
leeted by myself. This mineral (an aluminate of 
magnesium and iron) is highly refractory and can 
be used as a lining for steel furnaces, etc. Its oom­
paratively low value (£4 to £5 per ton) would pro­
hibit its being worked profitably in such a remote 
place. 

A.bydos. 
About 10 miles south-west of the homestead on 

Abydos ~;tation some work has been done on a tin 
find, which I was unable to visit. The owner, Mr. 
Leeds, however, showed me several hundredweight 
of verv clean concentrates from it, which assay 71 
per ce~t metallic tin, the only impurity being about 
five per cent. of monazite. 

1 was shown two large specimens of gadolinite 
(silicate of yttrium and beryllium), said to have come 
from this tin find. This mineral is in small demand 
at about £200 per ton. Of similar value 1s the mineral 
tanteuxenite*, of which I have also received specimens 
from the same locality. Detrital manganocolumbite, 
assaying five to 18 pt>r cent. tantalic oxide, has been 
collected in the vicinity. 

Five miles north of the homestead, in the midst 
of level granite country traversed by pegmatite. 
violet coloured corundum has been discovered. J 
found the mineral in situ in a narrow bar, eight to 
10 feet wide, of gneissic chlorite-biotite rock, with 
broken crystals, one to three inches in length, in fair 
number on the surface of the ground beside it. In 
half an hour I collected 5lbs. of corundum along 
about five chains of outcrop. V eTy little more wa;; 
visible, but since my visit W. Lockyer has sunk on 
the bar, and reports that he has collected about 2cwt. 
of clean mineral. Corundum is worth £1.5 to £20 a 
ton as an abrasive, and although this particular de­
posit does not seem capable of yielding any commer­
cial tonnage, it is of importance as indicating the 
presence, previously unsuspecte· I, of the mineral in 
this district and the possibility of larger c.npplie~ 
bring located. 

Woodstock. 
Amidst the rough granite ridges on the west side 

of the Yu'e River about 12 miles south of Wood­
stock homestead, allanite (sili.:de of cerium, alu­
minium and lime) and tanteuxenite ( tantalate anJ 
titanate of yttrium) have been found in pegmatite 
YC•ins. I was unable to visit the spot where the 
former was found, but the prospector informs mE 
there was only very little visible. As its mark0t 
price is only about £30 rer ton, the find has no 
economic importance. I was shown the hok from 
which a few pounds of tanteuxenite were extracted, 
but there was not a single remaining piece to be seen, 
either there or in the immediate vicinity. This min­
eral is quoted at about £200 a ton, but it i~ quit~ 
evident that no commercial suprly has yet l)een di~·· 
rlosed at W oodstock. 

Oooglegmg. 
There is a large area of tin-bearing eountry 

stretching south from Pilga homestead and west from 
the Black R.idge which runs N.N.E. past Hillside 
homestead. This is undulating granite country 
traversed by many small pegmatite veins and larger 
greenstone dykes. CasSJiterite can be detected in 
many very small (1 to 3-inch) pegmatite veins, and 
in a few instances in somewhat larger one& On 
Stutz's P.A., about one mile south-east of Spear 
Hill, three apparently parallel tin-bearing pegma­
tites in gneissic epidiorite have been opened up in 
shallow holes. The veins are composed of albite, 
quartz and microcline and are not more than a foot 
thick, and the tin is nowhere very rich in them. 
About two tons of vein stuff have been broken out, 
which would probably average about one per cent. of 
black tin. 

The shallow depression running north-west from 
this point towards Spear Hill has been extensive! v 
pot-holed by tin miners and is still being worked on 
a small scale. The holes are eight to 15 feet deep 
with about six inches of payable gravel at the bot­
tom. The concentrates contain, besides cassiterite, a 
fair percentage .of coarse gravelly monazite, now re­
moved by redressing the primary con,•entrates. An 
analysis made of it some years ago showed the pre­
sence of 4.5 per cent. of thoria and from 55 to 65 
per cent. of ceria. As this mineral has in recent 
years been worth £5 to £6 per unit of thoria, it may 
be worth saving if ever the alluvium is worked on a 
large scale. In 1923 the price hJ.d. fallen temporarily 
to £3 5s. 6d. a unit; later quotat;ons are not avail­
_able. 

-Mr. Mandelstamm had cut a trench up to six feet 
deep and three ehains long across the 'rwo-mile 
Creek, and black tin appears in the bottom of this 
trench wherever tested. Just south of the creek, on 
M.C. 25, he had broken into a flat pegmatite vein 
lying just beneath the surface of the ground over an 
area of an acre or more. This vein did not appear 
to be more than a foot thick and was nowhere very 
rich. It is the usual albite-quartz-microcline-gar­
net combination so common in the North-West. 

It was impossible in the time at my disposal to 
see more of the tin deposits in this extensive field, 
or to investigate the occurrence of fergusonite (tan­
talate of yttrium) at Trig. Hill. There have been 
inquiries fOI" small tonnages of this mineral qt prices 
ranging from £70 to £225 per ton. 

Gadolinite (silicate of yttrium and beryllium) is 
also in small demand at about £150 to £200 per ton. 
Three tons of it were obtained some years ago at 
Cooglegong, and I visited the spot where it was said 
to have been obtained. This is in a pegmaiite vein 
about four miles east of the Cooglegong Hotel and 
half a mile west of the Black Ridge. None of the> 
mineral was seen in the vein, but immediately below 
it, in a dry creek bed a black gravel was observed 
mixed with quartz and felspar. A sample of thi~ 
brought to Perth was found to consist of-

Cassiterite 
Gadolinite 
Magnetite 
FerguAonite 
J\fonn,zit~, g:arnet and Jimonite 

per cent 
30 
30 
25 
10 
5 

100 

• Th~ supposed tanteuxenite has since been shown to be tantaliferous polycrase. 
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'l'his is a mile or more east of any old workings for 
tin, thus extending the area of known tin-bearing 
country. 

Two miles to the west is another vein from which 
a few hundred pounds of gadolinite was o,bt~ec! 
some. years ago. A few more pounds of the mineral· 
were observed alongside the outcrop, but it is evi­
dent that the mineral is not plentiful. A few small 
specimens were noted in a third parallel vem about 
200 yards further west. 

The analysis o~ Cpoglegong gadolinite made many 
years ago by B. F. Davis, and published in Geo­
logical Survey Bulletin 40, is not reliable. The true 
composition of this mineral is as follows :-

810,. BeO. FeO. ~ HnO. MgO. o .. o. AI,O,. Fe,O,. 
~·22 10·09 11·36 . ·~ NU ·24 ·95 ·88 

C..O, •. La,O,. ~;Oi. ,H,Q; Tlle,. T!Clj. PbQ, Tot&t. 
1·111 3·50 45·78 ·94 ·57 ·02 ·15 100·46 

l .... 

So far 'as present knowledge goes it would appear 
t!ut( tb.~. tin lo.ies aL Coog.l,egong. !!Xe. alJ.. smaU~,&t­
lyillg,. and poox. in tin. T.be alluvi~l deposits l()n '~pe 
ot~.r. hJ!-nd, though nowhere more than; ~i;>J~e~,d,e«?,p, 
IU''f..~pl;;fad ov~r a ve~'Y la~g-e extent of ,~4;\U.!ltry,. 1{Wd 
halle<>ll\1-.Where ,b~Jen w.orked. on a. face buL<mly p()t­
hole.d along th~-riche&t gutters. They should be well 
worth working on a larger and more complete sralc. 
The ~ou.n~ry,,]f! ,v,:e~. 9J:Y, ~or .. .tl\e.~~t~r, Jl~J't.of, ~h.e 
year, and it will not· be easy to provide an ade<]uate 
water supply for this purpose. 

The positions of this and the "Old Shaw" !Eleys) 
Tinfield, shown on t.!!e. 1-aud~. Dep;p;b;lile~t Map 9£\/, 
300, required amendment. 

EZeys. 
On the opposite, that is tl}e south-east, ;;;ide of the 

Black Ridge and- some· eigbt or J.(j miles south . of 
Coogle~ng, is t~tJ ~J!l.YS Tinfielq,. w)Pch ha,'l P,.!il'.'J,ded 
wo;t;k.;·. ~~1: a few 1 ,f.o,s~ers ev~1.~wse 190.0 .•.• ~t, .m:>­
pe~ tp be similal),~,!jltructllre, to, .but sm~ller Ut ex­
tent. than the Co~glegong field. :Like the lat~.~r, b,ow­
ever, ·it has never been wor~ed on an extensive sys­
tematic seale, bnt '· p.ll)y pot-h_oW,d .along . the. ,must 
ob'09n:.> iutters ... , . • . · · 

The_ onl.L.P.ortion of the field which was being 
w~rked at the time of my visit was the upper end 
QJ:. Ei,W.ys, C~E11Jk,. in,,th~ ~e,a p,eggeQ. ou.t.,as. M.Cs. V> 
li_!}d .. ~6 .. · A:t.l:J., deptl\,o~,fdlr~e;Q-r fo~r feet a rich 
g,~Jter was bjliq.g wo:r;ked. for ~in, the ore. heing- mostly 
between 1/32in. and 1,'8in. in diameter.. Some 
bagged ore shown me was very clean, but to get it 
iQ.,.,-this conditio:q, Jhe primary; dry-blown concentrate 
h!}d been re<;oncentrated with"w.ater to remov~ a fair 
pw:peutage of IJ.~avyyf-oreign. m.inerals. A parcel of 
these rejects was found to consist .. of.,- ' 

Monazite 
Tanteuxenite 
G!!<l'l\et... \, ... 
:n-m:t 'l!Mdj%11:ilds 
Qll~?J and felspar ... 
Qassiterite 

~-1 ' .-~ 

per cent. 
69·4 
26·7 
1·0 
···8 
2·0 

·1 

100·0 

'J'he monazite i~, in. fragment,s ~rom 1/8th tci 1 inch 
in diameter and woul<,l.~:~li~l!l~iPJ.~ i,f ,pTo•hrrcd \u., 
bulk as the result of larga.scal>e.oJOOrations. 

I did not se~ .• ~ny ti.n lodes on this field, nor did 
I he,~r of any, ;q~<,doubt1ess m.~ny ~~ the ~!llllll p('g.~! 
matites. in the gr:;t)}.ite ~n:e. tin-bearing, as ,tb.e:v are at 
Cooglegong. V..~WY:: ;Jittle- -evidence could be obtained; 
as to· the exterit and -ralue of the alluvial deposits. 

They are nowhere apparently more than 10 or l!l 
feet thick, and although only certain gutters have 
been worked in the past, there is an area of about 
three square miles of made ground which might pay 
~tJ.,\Vflr~ 1 pn a large scale. An adequate water supply 
for wOTking will again be a difficulty. 

Conclusions. 
During my hurried inspection of the tin and tan­

talum fields of th'i' North-West I was deeply im­
pressed with the great extent of country whieh car­
r\~~ rl~P~~t.s qf11th._osfia(llfltals,. ;Furthermore, the pre · 
viously known area is rapidly being increased by new 
discoveries. The main factors leading to this in­
creased prospecting and mining for these metals are 
(1) the present abnormally high price of tin, (2) the­
di;:covery in 1921 of & • .method, for- producing maUe­
aJ?l~, tap.talJlm. ~uit!'tl>l~ f.9r . cJl.e!lli.cal Wl+re, .:;md the­
consequent increase. ,in p,r.ice .11:nQ..,demand for tan 
tallte. · · · ' . . · 

At ·M~olyelia and Tab'ba Tabba rich lodes of tin, 
ore· are kn'Own, but· else·where the workable;. deposits 
are mainly alluvial. These latter have nowhere been 
more t)l.¥.; pot::holed, a.l\d ,l!lt~pug):\ q_f ;no_gre~t t4jck­
ness, in comparisoJ;t with ~tJ,ose. of , Ma,laya and the 
Dutch Indies, they are still of wide extent and should 
pay in many places to work systematically on a 
7r~4"f.ac'r . .f\W _oil, A laF.ge s~ale. . .:Qllf· chief,. ~ffi~ulty 
to be overcome in_.a,J.I:~ii.~m~\pg i' 1tb.~,la,cJ-, ~£,J,I,lrge 
volumes of water for breaking up and concentrating 
the-dirt except during two months of the year. This 
'11\UY. ~t;L9.~.9Y~:r;~~.ibf~ <;9,Jlll.e1;Y(ltivn in dam;o; or by 
means of a large scale dry concentrator, on12 makr 
of which is already on the market. The eompar~ 
tjvely small quantity of water needed for lode min 
ing. .. can.xeadily-be . .wpplied. from-w~Us· all the year 
round. :ii . 

0Jffl h1gh-grade tantalum lode is already being 
worked at W odgina and another is al~o .known at 
Strr!~ey. The former is producing Ale, w<~in Pfl:fh qf.· 
the ~~wply for t~.e who).e wo.rld at pre'!C;~.Ji;,,,,AJhtVial· 
deposits .. of high.-.grade. ore are known ·at ~abba: 
TabP,it •(ind Str~lley. Should it be £.9,u-ucl po~~·ilp..e,.a,~-. 
time goes on to utilise, in place of pure tantalum, 
alloys of tantalum and its twin brother niohium, or­
the latter metal alone, several other known deposits 
iu the ·North-West which are now lying idle rould be 
worked at ·He profit. · 

A word of warning needs to be issued against the 
ind4;crim~ll~te 9len.Wp,g 9~1 tant.alum o;res from. ;various 

· Pa.t:t!l, oqn~._])fo~-w;~t., 'l;he Wodgina ore from the 
lode ol). M.Ls. ~- ~tnd 87 has establi.shed a high repu­
tation mainly 'because .. of . its . e.xtreme purity, being 
practicaJly .free Jr.o;mjin and titanium. Alluvial ores 
fro,m ,ljlth.w· Jlla.c~ ilj. tll.ll ¥.orth-West ar(;l qtten co)l, 
taminated to. ,a .n9taq.Ie extent w:ith black; tin ,and with 
titanium-bearing minerals such as tanteuxenite, ilnd 
an admixture of them with the Wodg·ina :qtineral 
may lead-·to a· ·condemnation 'of the lattel' or a 
marked r.edllction in th.e price p~id fo,r it. ' 

Finally, 1 should like to suggest ·the necessity for 
further •geological: 'WOrk being done in the North­
\Vest. TM tm~and tantalum deposits are intimately 
related to .the: jimetion, lines of the granite with the 
older .. gooenstone~, -·linesqvhich ai·e only approxi· 
mately 1aid·p6WTI on <the small. scale (10 miles to the 
intih) ,Pilbara .. ..map... tlf, A. Gibb :M'aitland; These• 
junction lin.as. need to be surveyed in detail •·and 
m:w'P~. o,~.!~ s~ .... of ,iJO.O. chaiq~ tAl the iml/b when 
th~:y, _would he 9! J4e matest .v.a41~ tW deVJjlo~l:ng 
the ~infiel!'f!l.· -· ,, ····~ , ., . . : ..•. ~,1- , , ,, ..... 
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DIVISION VIII. 

REPORT OF THE CHIEF INSPECTOR OF EXPLOSIVES FOR THE YEAR 1927. 

The Under Secretary for Mltnes. 

I have the honour to submit for the information 
Qf the Hon. the Minister for Mines, in comp:t.ijll.nce 
with Settion 45 of "The Explosives Act, 1895," a 
report on the wol'king of the Department during the 
year 1927. 

The following table shows the quantity of Explo­
;;i,ves importrd into the State during the year:-

TABLE I. 
I mportation8 of Explosives into W eBfern Australia during 1927. 

Gelignite 
Gelatine Dynamite 
Blasting Gelatine 
Permitted Explosives 
Blasting Powder 
Pellet Powder 
Fuse (Coils) ... 
Detonators (number) 

Quantity. 
lbs. 

663,000 
428,000 

85,000 
40,000 

131,250 
90,000 

247,680 
2,260,000 

Particulars are giYen in Table No. 2 with regard to the quantities of the different classes of Explosives 
imported during the past five ~1"8. 

TABLE II. 

Comparison of Explosives imported into Western A uBtralia during the past five 1JeM&. 

------ --

I 
1923. 

... I lbs. 
Gelignite 997,000 
Gelatine Dynamite 165,000 
Blasting Gelatine 30,000 
Permitted Explosives 2,500 
Powder, Blasting 180,000 
Powder, Sporting 
Fuse (Coils) ... 368,640 
Detonators (number) 1,150,000 

The importations were confined to four shipments, 
which arrlVeJ from Great Britain at regular inter­
vals of about three months. 

The manufacturers and importers are endeavour­
ing to arrange for deliveries of the Gelatinous Nitro­
Glycerine Explosives so as to, as far as possible, 
.avoid the accumulation of stocks in the Magazines in 
this State, with the y,iew to minimising the risks of 
faulty detonation, owing to fall in velocity of deton­
.ation, which takes place on prolonged storage in thi~ 
-climate. 

All the Explosives on arrival are submitted to ex­
:am~ination and tested, and with the exception of one 
eonsignment of 50 per cent. Gelignite, were found 
to be saffi;sfaetory and :Jassed the offi$al tests. This 
consignment was kept under close observation and 
frequently tested. After being stored at Fremantle 
for a few weeks it was found to give satisfactory 
tests, and was accordingly allowed to be passed into 
consumption. No complaints were rece1ved by the 
Department from the users of this Explosive. 

One co~ment of Blasting Powder was slightly 
damaged by water during very rough weather while 
stored on the lighters during tranSit from the steamer 

1924. 1925. 1926. 1927 . 

lbs. lbs. lbs. lbs. 
1,439,000 893,650 586,000 663,000 

282,000 234,500 380,000 428,000 
91,250 84,350 103,000 85,000 
50,000 7,500 35,000 40,000 

148,750 730,000 92,500 221,250 

365,400 335,880 204,000 247,280 
3,000,000 2,756,000 2,360,000 2,260,000 

in Gage Roads. A (close exam:i;nation was made of 
the affected t:ases, and as a result it was found neces­
sary to c-ondemn 400 lbs., which was taken possession: 
of and destroyed. 

I have again set out in the following table figures 
showing the consumption of Explosives of the Nitro­
Compounrl class in the different industries where 
Explosives are used. 

TABLE TII. 

Distribution and Consumption of Ezpwsives dtwring 1927. 

Gold Mining 
Agricultural and Land Clearing ... 
Government Departments, includ-

ing Railways, Public Works and 
Water Supplies 

Quarrying ... 
Lead Mining 
Copper Mining 
Coal Mining 
Tin Mining 

lbs. 

740,750 
286,300 

72,550 
55,650 

2,300 

29,150 
2,550 

Percentage 
of Total. 

62.29 
24.00 

6.1 
4.6 

.19 

2.4:1 
.21 
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For comparative purposes the :figures are given for the years 1926 and 1927 ~ Table IV. 

TABLE IV. 

IM~ alld Oonltunption of .Ic.ploatJU. 

---

Gold Mini~ ••• ... . .• ... ... ... ... 
Agricultura and Land Clearing ... ... . .. ... 
Government DeW'tments, including Railways, Public 

Works, and ater Supplies ... ... ... ... 
Quarrying ••. ... ... . .. ... ... . .. 
Lead Mining . . . . . . . . . . .. ... ... . .. eomr Mining •.. ... ... ... ... ... . .. 
c~ ~ ... ... ... ... ... ... ... 
'!'in Minmg ... ... ... ... ... ... . .. 

The following licenses have been issued du~ng the 
year for the storage and sale of Explosives. 

TABLE V. 

Licent168 iaaued during 1927. 

For Magazines on Government Reserves 43 
For Magazines used by Government Departments 22 
For Magazines erected on Private Property . . . 53 
Store Licenses for the Sale of Explosives-
lli Mode A 98 

Mode B 3 
For Sale of Fireworks only 254 
Lirense for the preparation and use of Explosives 

of Class IV. Chlorate Mixture 
Licenses for the Importation of Explosives into the 

State of Western Australia... 2 

Inspections have been made of magazines and other 
l:iieensed premises throughout the State. The follow­
ing places have been v~ted :-Perth and Fremantle 
(including all the metropolitan :trea), Northam, Mer­
redin, Southern Cross, W estonia, Bullfinch, Cool-

---

lbs. 
lOW. ~0· I Percentage of lb I Pe:roantage of 

Tota.L s. Total. 
--

800,100 61.9 740,750 62.29 
369,400 28.5 286,300 24.00 

24,000 1.8 72,550 6.10 
51,150 4.9 55,650 4.60 
17,250 1.3 2,300 .19 
... ... . .. . .. 
29,100 2.2 29,150 2.45 

1,500 .11 2,550 .21 

gardie, Kttlgoorlie, Norseman, Broad Arrow, Menzies, 
Kookynie, Laverton, Meekatharra, Cue, Magnet, 
Sandstone, Yalgoo, Geraldton, Mullewa, Three 
Springs, Carnamah, Moora, Northallipton, Harvey, 
Bunbury, Busselton, Margaret River, Donnybrook, 
Greenbushes, B:rtidgetown, Manjimup, York, Beverley, 
N arro~in, W agin, Katanning, Albany, and Denmark. 
One hundred and sixty-one in&pections were made, 
as a result of which it was found necessary to take 
proceedings agailnst two persons for breaches of the 
Act, particulars of which are as follow:-

Place. 

Parkerville ... 

Fremantle ... 

Offence. Penalty. 

Storing Explosives on Fined £5 and costs 
unlicensed premises 3s. 

Fined £1 16s. Od. and 
costs £2 7s. 6d. 

The folloW:ing Explosives found in licensed premises were unfit for consumption, and were dt?stroyed :-

February lOth 
Do. 
Do. 

February 24th ... 
March 1st 
March 5th 
March lOth 
May 5th 

·June lOth 
·July 9th 
July 15th 
November 19th 

Place. 

Fremantle 
do. 
do. 

Denmark 
Gnowangernp 
Ravensthorpe 
Darkan ... 
Fremantle 
Leonora ... 
Fremantle 

do. 
Moora 

TABLE VI. 

D68truction of Explosives during 1927. 

Kind and Quantity. 

2,000 No 8 Detonators (Electric) 
40lbs. Gelignite 
501 bs. Gelignite 

5lbs. Gelignite 
5lbs. Gelignite 

150lbs. Gelignite 
lOlbs. Gelignite 
5lbs. Gelignite 

15lbs. Gelignite 
177lbs. Powder 
225lbs. Powder 

15lbs. Viking Powder 

Remarks. 

Owing to deterioration. 
Owing to ('hemiral de.terioration. 

do. no. 
do. L]O. 
do. do. 
do. <lo. 
cl.o. do. 

Owing to absorption of moisture. 
Owing to chemkal de:erioration. 
Damaged bv water. 

do. do. 
Owing to absorp:ion of moisture 

The number of tests shown in Table VII. were 
made with a view to ascertaining whet1er the Explo­

. si(Ves ii)nported into and stored in the State. comply 
with the requirements of the Act. 

A thorough ihlvestigation was also made in connec­
ti:on with complaints received from some of the 
miners in Kalgoorlfile that deto;ators be~ng supplied 
to the mines were failing to completely explode, and 
,,o causing misfires of charges. As a result of this 
inYestigation certain recommendations were made 
to the State Mining Engineer with a view to minim­
ising the risk of detonators becoming· fjlulty in their 
action, and so causing misfires. 

Heat tests ..• 
"Complete Analysis 
Fuse tests 
Velocity of detona'ion 
A.D.C. tests 
~Miscellaneous tests 

TABLE VII. 
594 
169 
140 
38 
24 

192 



:!30 

Application was received for the authorisa~n of 
one new Explosive only, which after investigation 
was added w the-list of. E~Sirves -to be imported, 
manufactured, or stored in this State. 

There were no new reserves for Explosives de­
clared during the year, therefore the" riumber remains 
the same as )14st" year, i.e., 59, with a tRt.il area of 
3..£94 a(lres, 

4·'' 
The total revenue receiJved by the Department dur­

ing the year was.£1,367. 

I ~~~ desir~ to. a~~owledge the courtesy of the,. 
Commissioner of Polire and his Offirers for the as­
ffi~ti!I}~e _ th!.l.Y:. ha;ve rendered the Department. 

. T.· N. KIRTON;· 

Ch'ief Inspector of Explosives. 

B\· Authority: FRED. WM. SrME-FO.'I, Government Printer, Perth. 
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WESTERN AUSTRALIA. 

SU:M:MA.RY OF :MINERAL PRODUCTION. 

GOLD AND OTHER MINERALS PRODUCED DURING 1927, AND THE ESTIMATED VALUE THEREOF, TOGETHER WITH A CoMPARISON FOR PREVIOus YEARS, 

AND THE TOTAL PRODUC'fiON TO DATE. 

1~27. 1926. 1925. 1924. Previously to 1924. Tota.l to date. 

DIIISOBIPI'ION OF MINERAL 

1 Antimony ••• ••• ••• (Exported) statute tone 
2 Anienical Ore ... ••• (Exported) do. 
3 Asbestos ••. ••. ••• (Reported) do. 
4- Bismuth •.• ••• ..• (Exported) do. 
5 Coal ... ..• .•• ..• (Reported) do. 
6 fOre ..• •.• (Exported) do. 

Copper \.Ingot and Matte (Exported) do. 
7. Emeralds ... .•. .. . (Reported) carats 
8 Gadolinite ... .•• ••• (Reported) statute toru 9: Gold ..• (Exported and Minted) fine ounce 

10. Graphite ..• ... .•. (Exported) statute tom 
ll. Gypsum . .. • •• . . . (Reported) do. 
12. Ironstone ... ••• ..• (Reported) do. 
13. Lead (Ore and Concentrates) (Exported) do. 
14. Lead and Silver Lead (Ore (Exported) do. 

15 
Ill: 
17 
18_ 
19. 
20_ 
21_ 
22. 
23. 
24. 

25. 

26. 

and Concentrates) 
Lead (Pig) ... ... . .. 
Limestone ... ... . .. 
Magnesite ... ... . .. 
Manganese . . . ..• . .. 
Mica •.• ... . .. 
l\Iolybdenite ... . .. 
Pvritic Ore ... . .. 
Silver ... ... . .. 
Tantalite .•• •.• . .. 
Tin Ore ..• ..• . .• 
T t 0 {Soheelite .. . 

ungs en re Wolfram .. . 
Zinc... ... ... . .• 
Unenumerated ..• . .. 

(Exported) do 
(Reported) do. 
(Exported) do. 
(Exported) do. 
(Exported) do. 
(Exported) do. 
(Reported) do. 
(Exporteu) fine ounces 
(E:x;ported) statute tons 
(E:x;port:ed) do. 
(Exported) do. 
(E:x;ported) do. 
(Exporteu) do 
(Exportt>d) ... . .. 

TOTAL VALUES 

1----------------I-------~--------I------~--------I------~--------II---------.---------

Quantity.j Value. Quantity.~ Value. Quantity.j Value. Quantity.\ Value. Quantity. I Value. 

* 
11 

£ 

819 
304 

407,967 
101 

421 

408,353 1,784,571 

6,675 

1,413 

30 
4 

49,895 
17 
77 

9,818 

24,592 

303 
536 

5,829 
3,746 

13,316 

114 

2,202,437 

* 
105 

474,819 

437,343 

3,918 

4,162 

82 
4 

68,413 
24 
67 

8 

£ 
85 

347 
2,728 

394,400 

84 

1,857,716 

5,618 

76,741 

503 
t 8,328 

8,863 
5,751 

10,450 

250 

2,371,864 

£ 

* 1,045 
51 1,641 

437,461 
1,201 

363,203 
18,200 

441,252 1,874,320 

3,060 

4,664 

~~~2261 
5 

108 

4,118 

103,300 

11,661 
1,010 

15,392 

2,393,890 

£ ... . .. 
* 777 

74 2,206 

421,864 
2,795 

363,255 
40,676 

485,035 2,060,298 

4,237 5,278 

4,854 83,095 

20 160 

89,146 13,409 

87 12,008 

2,581,162 

89 

* 
784 
ll 

6,399,653 
76,128 
13,414 

1 
36,344,880 

* 
728 

57,830 
44,032 
ll,402 

23,052 
93,706 

* 

806 
40 

78 
74,048 

4,233,248 
* 

15,565 
21 
15 

184 

£ 
1,743 

10,036 
35,696 

844 
3,831,878 

928,143 
817,979 

ll2 
150,135,505 

696 
638 

36,695 
508,748 
194,637 

628,956 
18,290 

1,526 
352 

1,357 
865 

45,496 
586,275 

18,780 
1,510,066 

2,507 
1,441 
5,437 
7,Q91 

159,331,789 

Quantity. I Value. 

93 

1,025 
·u 

8,235,302 
8Q,126 
13,415 

200 
1 

37,ll6,862 

18,617 
57,830 
44,032 
26,495 

23,052 
93,706 

806 
172 

78 
74,048 

4,521,928 

15,904 
21 
15 

184 

£ 
1,828 

13,024 
42,575 

. 844 
5,360,703 

987,120 
818,063 

421 
112 

157,662,410 
. 69!1 
26,470 
36,695 

508,748 
482,365 

628,956 
18,290 

1,526 
1,318 

10,221 
865 

45,496 
626,037 

29,287 
1,561,232 

2,507 
1,441 
5,437 
7,455 

168,881,142 

* Weight not stated. t The value stated for Mica is that declared by the e:x;porter at the time of shipment, but later mformatwn md10ates that it is overstated. 

The value of gold is calculated at the fixed price of £4·24773 per fne oz. Sales of gold by the Gold Producers' Association averaged £5·825 per fine oz. for the"fyear 1920, £5·314 for the year 
1921, £4·693 for the year 1922, £4·4244 for the year 1923, and £4·65107 for the year 1924. The amounts of £974,504, £590,428, £239,487, £89,158, and £195,629, should therefore)be added to make 
up the actual total value of such gold. 



TABLE I • 

.A. USTR.A.L.A.SI.A.N :MINERAL PRODUCTION. 

COMPARATIVE TABLE SHOWING THE OUTPUT OF ALL MINERAL PRODUCTS FROM THE SEVERAL STATES OF AusTRALIA AND THE DOMINION OF NEw ZEALAND DURING 1927 • 

. I NEw SouTH WALES. I QuEENSLAND. I VICTORIA. I TAS!IlANIA. I SoUTH AusTRALIA. I NEw ZEALANr.. 

------.-------~------~-------~------~-------.------.-------~--DESCRIPTION OF MINERAL. 

Western Australia. 

Quantity.! Value. I Qua.ntity.l Va.lue. I Qua.ntity.l Va.lue. I Qua.ntity.j Va.lue. I Qua.ntity.t Va.lue. I Quantity.[ Value. I Qua.ntity., Value. 

- -----------------~----+-----~~----~----~----~------~----~------~----~------~----~----~~----~-----

1 £ £ £ I 
AI unite . . . . . . . .. Statute tons 
Antimony (Metal a.nd do. 

Ore) 
Arsenical Ore 
Asbestos ... 
Bismuth (Meta.l and 

Ore) 
Coal ... . .• 
Copper (Ingot a.nd 

Ma.tte) 

do. 
do. 
do. 

do. 
do. 

Copper Ore . . . . . . do. 
Gold .. . . .. . .. Fine ounces 
Gypsum . . . . .. Statute tons 
Iron ... """ do. 
Iron Oxide . .. . . . do. 
Ironstone . .. ... do. 
Lead a.nd Silver Lea.d do. 
Limestone . . . . . . do. 
Magnesite . . . . . . do. 
Manganese Ore . . . do. 
Mo1ybdenite . . . .. . do. 
Mica. ... ... ••• do. 
Platinum . . . . .. Fine ounces 
Precious Stones ... . .. 
Tungsten }Scheelite Statute tons 

Ores Wolfram· do. 

Silver .. . . . • . . • Fine ounces 
Tanta.lite . • . Statute tons 
Tin (Ore a.nd Ingot) . . . do. 
Zinc (Spelter a.nd Cone.) do. 

Other ... ... . .. 

Tota.l Value 

* 
11 

501,505 

2 
408,353 

6,675 

1,413 

30 

4 

49,895 
17 
77 

£ 

819 
304 

63 

151 

407,967 ll,126,ll4 
... 376 

101 
1,734,571 

9,818 

24,592 

303 

536 

421 

5,829 
3,746 

13,316 

114 

2,202,437 

ll8,951 
5,0ll 

290,259 
119,094 
10,017 

1,202 

226 

I 

:~;341 1 

1,030 I 
2~::425 

£ 
3 

5,040 

1,679 70 

204 

9,782,002 1,099,040 
12,655 3,741 

76,595 

654,230 
3,116 

3,487,446 
44,660 
I6,141 
4,285 

3,200 
13,580 

534 

287,539 
996,877 

3,107,629 

18,497,412 

37,979 

506 
913 

84,961 

···24I I 
'I 
I 

~~:118'! 
I,IJ I 

I 

I 

38 

350 

987,465 2,139,727 
218,842 ... 

161,321 

506 
22,289 
42,876 

362 
205 

50 

2,602 

9,813 

193,774 

5,498 

1,645,991 I 

38,538 
20,835 

6 

72 

1,470 

62 

*Weight not stated. 

982,533 

163,699 
ll,388 

I32 

237 

I72 

ll,454 

7,728 

1,177,343 

II2,056 
5,811 

4,861 

5,583 
169,522 

149 

7~~:7821 
1,106 
6,326 

99,802 
362,988 

20,646 

135,403 
167,373 

9,886 

87,024 

317,593 
181,242 
239,079 

1,621,027 

201 

418 
93,850 

722,425 

5 
121,272 

330 

179 

£ 

12,452 

1,776 
82,119 

830;789 

123 
45,477 

825 

9,157 

20 

205,784 

1,188,5221 

2,366,994 

118,830 

3,383 

33 

4 

387,590 

£ 

2,366,994 

504,756 

17,761 

231 

289 

45,410 

580,436 

3,515,877 

• 



PART I.-GOLD. 
TABLE 11. 

TOTAL YEARLY PRODUCTION OF GOLD, lN FINE OUNCES, AS REPORTED TO THE MINES DEPARTMENT, TO 31ST DECEMBER, 1927. 

1927. 1926. 

GOLDJ!'IELD. 

District. 
DISTRICT. I Goldfield. District. j Goldfield. 

Kimberley ..• . .. 1... . .. 
Pilbara •. . . . . Marble Bar ... 

:~:"!!~&ra::: ::: I ~~gine::: 
Peak .Hill ... .. ... ... ::: 

ozs. 

1,601·40} 
421·43 

Gascovne ... . I 
East Murchison ... Lawlers ... ... 193·76~ 

Do. ..• ... Wiluna ... ... 4,266·87 
Do. ... . .. ll Black Range ... 1,564·70 

Murchison ..• ... Cue ... ... 2,936·60 
Do. ... ... Meekath&rra ... 19,017·04 
Do. ... •.. Day Dawn •.. 1,473·59 
Do. ... . . . Mt. Magnet ... 4,459 · 07 

ozs. 
193·89 

2,022·83 
52·84 
15·41 
78·63 

1,689·22 

6,025·33 

27,886·30 

ozs. 

1,950·46} 
425·78 

450·74~ 3,141·63 
1,743·19 
4,180·73 

23,465·84 
1,505·33 
4,334·84 

Yalgoo •.. ... ... ... •.. ... 2,394·40 
Mt. M&rgaret ... Mt. Morgans ... 3,718·89} 4,984·07} 

Do. ... ... Mt. Malcolm ... 31,563·34 36,698·45 36,826·35 
Do. ... ... Mt. M&rgaret •.• 1,416·22 j 1,817·73 

North Coolgardie ... Menzies ... ... 1,436·201 2,139·74} 
Do. ... ... Ularring ... 451·00 110·99 
Do. ... ... Niagara ... •.. 14·91 )- 2,054·58 39·08 
Do. ... ... Yerilla .•. •.. 152·47J 182·13 

Broad Arrow . . . . . . . . . . . . 7,569 · 81 ... 
N.E. Coolgardie •. . Kanowna . . . 2 243 · 94t 5 976 · 20 ~ 

Do. ••• ... Kurnalpi ... '242·81 2,486·75. \ '222·57 
East Coolgardie ... East Coolg&rdie... 298,858·80 303,933·40 

Do. ... ... Bulong ... 397·09 299,255·89 103·57. 
Coolgardie ... ... Coolgardie ... 4,278·72 3,507·44 

Do. ... •.. Kunanalling ... 1,507·26 J 5,785·98 2,490·22 
Yilgarn •.• ... ... •.. ... ... I 9,226·77 .. . 
Dundas . . . . . . . . . . . . •. . ·.·. .. ll 2, 739 · 06 .. . 
Phillips River ... ... •.. ... 283·98 .. . 
*Donnybrook ... ... ... ..• ... 1 ••• • •• 

ozs. 
64·61 

2,376·24 
29·19 
10·26 
85·21 

2,139·60 

5,335·56 

33,486·74 

6,382·18 

43,628·15 

2,471·94 

1,460·49 

6,198·77 

304,036·97 

5,997·66 
11,792·22 
2,681·68 

19·33 

1925. 

District. J Goldfield. 

ozs. 

2,404·98} 
97·12 

1,254·51t 2,137·66 
2,006·33 
2,338·71 

22,369·37 
638·68 

4,092·46) 

4,804·69} 
35,445·39 
1,599·80 

4,2~.~·90} 
188·83 
148·93 

5·r~~:!!1i 
304,891·85 

877·2fl 
7,459·75 
2,848·69 

ozs. 
29·43 

2,502·10 

34·95 
10·63 
3·37 

1,635·65 

5,398·50 

29,439·22 

2,828·36 

41,849·88 

4,549·66 

8,242·38 

5,897·75 

305,769·11 

10,308·44 

13,296·97 
2,601·30 

27·20 

1924. 

Distrint. 

ou. 

1,858·12} 
276·26 

2,453·98} .1,083·97 
1,358·99 
1,912·68 

19,225·14 
775·94 

2,511·44 

5,552·43} 
35,839·35 
2,313·05 
8,252·74} 

210·98 
197·30 
848·17 

I 
I Goldfield. 

ozs. 
12·77 

2,134·38 

76·45 
3·18 
2·46 

2,113·13 

4,896·94 

24,425·20 

5,611·23 

43,704·83 

9,509·19 

4,525·97} 164·54 
335,480·59 

618·04 
7,100·35 
3,142·44 

2,660·61 

4,690·51 

336,098·63 

10,242·79 

8,451·00 
3,429·14 

145·44 

1928. 

District. j Goldfield. 

ozs. 

2,388·05} 
155·57 

4,302·94} 3,697·11 
3,016·36 
4,155·09 

20,355·91 
850·79 

1,675·74 

5,556·38} 20,301·14 
1,018·90 

11,278·60 
219·18 
269·14 
446·01 

4

'~~i::f~) 
369,859·84 

810·02 
9,929·81 
3,147·00 

ozs. 
30·55 

2,543·62 

64·22 
9·24 

1,699·82 

11,016·41 

27,037·53 

7,713·45 

26,876·42 

12,212·93 

2,740·98 

4,714·51 

370,669·86 

13,076·81 

8,375·97 
6,357·85 

374·58 

1922. 

District. I Goldfield. 

ozs. 

2,779·45} 
320·71 

4,650·83} 5,385·30 
3,014·49 
4,840·68 

26,953·23 
1,114·58 
3,395·84 

7,768·38} 16,811·82 
3,068·99 

11,650·21 
1,401·44 

197·17 
375·32 

3,882·13~ 662·97 
375,757·25 

631·44 
9,662·68 
6,507·86 

ozs. 
5·01 

3,100·16 

94·33 
13·57 
1·52 

2,159·89 

13,050·62 

36,304·33 

18,132·49 

27,649·19 

13,624·14 

3,628·56 

4,545·10 

376,388·69 

16,170·54 

12,793·95 
8,043·99 

688·75 

State generally •.. ... ... I 10·20 1 ... 133·39 ... 108·33 ... ... ..• 157·74 •.. 144·45 

(Fine Ounees ... E---.. -.--~ 406,470·32 i--.-.. --l-42_8_,3_3_0-·1-9-l---... --l-43-4-,5-33-·23-l---.. -. --l--45-8-,20-7-·88-!1---.. -. --l--4-95-,6-7-2-·4-9-1---.. -. --1--5-36-,-53-9-·2_8_ 

£1,946,343 £2,105,483 
TOTAL ~ I --------.'-------~-------'-------~---------'--------;--------J--------1--------I--------

Lsterling Value £1,726,576 j £1,819,431 £1,845,780 £2,279,074 

*Abolished 4th March, 1908. 



TABLE !I.-Total Yearly Production of Gold, in Fine OunceB, etc.-1lontinued. 

1921. 1920. 1919. 1918. Previous to 1918. Total to December 31st, 1927, 

GOLDFIELD. DISTRICT. 

1 I I District. Goldfield. District. Goldfield. District. Goldfield. District. I Goldfield. District. I Goldfield. District. I Goldfield. 

I ozs. ozs. ozs. ozs. ozs. ozs. ozs. ozs. . I ozs. ozs . ozs. ozs. 
Kimberley ... ... ... ... . .. . .. 49·35 ... . .. ... 150·73 . .. 15·08 . .. 17,854·54 . .. 18,405·96 
Pilbara ... ... Marble Bar . .. 2,556·95} 3,164·15} 4,052·49 2,960·51} 3,421· 39 2,991·73} 3,748·40 119,775·86} 144,431·66} 

Do. ... . .. Nullagine . .. 69·62 2,626·57 888·34 460·88 756·67 77,744·34 197,520·20 81,616·72 226,048·38 
West Pilbara ... . .. ... . .. . .. 67·10 ... 133·91 ... 95·26 . .. 120·37 . .. 27,466·46 . .. 28,235·08 
Ashburton ... ... ... . .. . .. . .. 22·31 ... ... ... . .. . .. ... . .. 8,883·24 . .. 8,967·84 
Gascoyne ... ... ... . .. . .. . .. 7·46 ... ... ... ... ... ... . .. 676·54 . .. 855·19 
Peak Hill ... ... ... . .. ... . .. 1,078·53 ... 1,655·71 ... 2,255·38 ... 1,089·31 . .. 250,637·89 .. . 268,154·13 
East Murchison ... Lawlers . .. . .. 3,008. 81 ~ 2,~·15} 4,951·82} 

4,ll5 ""t ·~~ut ~~~00} Do. ... ... Wiluna . .. . .. 4,092·30 18,762:26 5,478·99 19,600·25 7,035·72 27,413·39 7,909·60 29,210·72 74,996·34 1,693,828·68 119,225·49 1,834,539·16 
Do. ... ... Blaok Range . .. 11,661·15 J 11,428·11. 15,426·35 17,185·57 720,524·23 788,929·47 

Murchison ... ... Cue . .. . .. 7,186·831 9,642·63 9,020·49} 10,183·75 347,636·49 404,034·68 
Do. ... ... Meekatharra . .. 30,046·77 ~ 28,163·45 46,604·07 

35,436·80 50,569·85 44,119-86 63,285·43 808,378·87 1,077,532·28 
Do. Day Dawn 726·80 41,256·53 4,671·54 2,383·58 4,176·83 J 1,297,962. 45 2,842,982. 80 1,316,280·11 3,223,278· 00 ... ... ... 

3,296·13 J Do. ... ... Mt. Magnet . .. 4,126·45 3,728·98 4,804·99 389,004·99 425,430·93 
Yalgoo ... ... ... . .. . .. . .. .3,579·20 ... 2,965·43 . .. 4,788·38 ... 4,397·89 . .. 112,389·21 . .. 171,182·22 
Mt. Margaret ... Mt. Morgans ... 7,612·89} 5,-·87} 5~34{ 5,294·03} 

498,676 "} 554,831-751 
Do. ... ... Mt. Maloolm . .. 8,364·49 20,803·~1 42,800·83 77,335·84 49,506·74 88,151·93 46,368·64 85,346·97 1,507,312. 22 2, 735,295. 33 1,831,140·31 3,227,340. 50 

Do. ... . .. Mt. Margaret . .. 4,826·13 28,,974·14 33,342·85 33,684·30 729,306·33 841,368·44 
North Coolgardie ... Menzies ..• ... 8,034·25~ 11,468·50 20,859·22 30,345·06~ 926,136·67 1,035,813. 09 

Do. ... ... Ularring ... . .. 1605·06 I 57·53 12,024·18 931·66 23,019·41 4,791·82 36,829·9l 282,230·97 292,010·63 
Do. Niagara ... ,345·17 ~ 10,640·08 223·26 746·51} 1,203·81 499,719·22 1,905,801·05 503,144·40 ~ 2,032,737. 07 ... ... . .. 

655·60 J 469·22J Do. ... ... Yerilla ... . .. 274·89 482·02 197,714·19 201,768·95) 
Broad Arrow ... ... . .. . .. ... 8,875·01 ... 7,445·23 ... 11,728· 57 ... 4,125·88 . .. 463,729·09 . .. 522,206·61 
N.E. Coolgardie ... Kanowna . .. 3,378·29{ 1~14} 1,738·80 ~~96~ 5,472·08 ·~9·00~ 3,700·25 681~17-43~ m.~-87~ Do. ... . .. Kurnalpi ... 769·69 4,147·98 490·66 221·12 260·65 28,750·11 710,067·54 32,057·17 753,660·04 
East Coolgardie ... East Coolgardio 378,344·62 401,417·01 401,495·91 

396,995·28 397,054·89 524,729·46 524,823·30 16,414,272·43 20,104,540·53 
Do. ... ... Bulong . .. 85·30f 378,429·92 78·90 59· 61 93·90 161,052·60 16,575,325· 03 164,807·73 20,269,348. 26 

Coolgardie ... ... Coolgardie . .. 4,629·54} 3,482·79 5,986·43 
4,222·21 5,814·30 5,334·36 7,962·75 

962,697. 56 . 1,022,305·21 
Do. ... . .. Kunanalling ... 4,918·20_.. 9,547·74 2,503·64 1,592·09 2,628·39 205,299·28 1,167,996·84 236,585·07 1,258,890· 28 

Yilgarn ... ... . .. . .. . .. ... 19,241·50 . .. 37,636·51 ... 54,002·74 ... 70,765·88 ... 836,21I ·19 . .. 1,081,794· 70 

Dnndas ... ... . .. . .. ... I 5,455·77 ... 6,541·18 ... 12,529· 61 ... 15,949·44 1 . .. 578,873·66 . .. 645,202·68 
Phillips Rive~ .. ... ... ... . .. ... 865·75 . .. 1,422·76 ... 1,700·12 . .. ~.478·49 ... 79,463·38 1 . .. 89,469·78 

• Donnybrook ... ... . .. ... ... ... . .. ... . .. . .. ... . .. . .. 841·761 . .. 841·76 

State genera.lly ... ... ... ... 99·85; . .. 20·67 ... 46·41- ... 195·43 ... 1 7,465·27 . .. 8,881·74 

{Fine Ounces ... ... 525,556·42 ... 696,659·37 . .. 688",214·94 ... 858,045'•56 . .. 138,213~Bo9·70' 1 . .. 35,669,539· 38 

TOTAL 
Sterling Value ... £2,232,422 £2,661,880 £2,923,351 £3,836,250 £128,337,982 £151,514,573 

00 

* Abolished 4th Ma.roh, 1908. 



TABLE Ill. 

GENERAL RETURN. 

RETURN SHOWING, FOR THE RESPECTIVE GOLDFIELDS AND DISTRICTS, THE' .AREA IN SQUARE MILES, LEASES IN FORCE, PARTICULARS OF PLANT, MEN EMPLOYED AND DIGGERS, .ALLUVIAL, 

DciLLIED, AND SPECIMEN GoLD AND ORE TREATED, WITH GoLD ,~ND SILVER YIELD, IN FINE OuNcEs, AS REPORTED TO THE MINES DEPARTMJl:NT FOR THE YEAR 1927. 

Goldfield. 

Kimberley ... 
West Kimberley 

Pilba.ra. ... 

West Pilba.ra. ... 
Ashburton 
Ga.scoyne 
Pea.k Hill 

East Murchison 

Murchison 

Ya.lgoo ... 

Mt. Ma.rga.ret ... 

North Coolga.rdie 

District. 

•.• {·Marbl~·Bar ::: 
··· Nullagine ... 

I{
Lawlers .. . 

... Wiluna .. . 
Bla.ck Range 

I ~C:k~tharra··· 
··· Day Dawn .. . 

Mt. Magnet .. . 

f:
t. Morga.BB 

... t. Malcolm 
t. Marga.ret 

{

Menzies .. . 
Ula.rring .. . 

··· Niaga.ra .. . 
Yerilla .. . 

Broad Arrow . . . . .. 

Nortb-Ea.st Coolga.rdie ... 
I Kurnalpi .. . 1 {Ka.nowna .. . 

Ea.st Coolga.rdie 

Coolga.rdie 

Yilgarn ... . .. 
Dunda.s ... . .. 
Pbillips River ... 

State generally 

Ea.st Coolga.rdie 
... Bulong .. . 

Coolga.rdie .. . 
··· Kunanalling 

Total 

} 

Da.te of Procla.ma.tion of Goldfield. 

Procla.ma.­
tion 

gazetted. 

To ta.ke 
effect 
from. 

La. test 
Amend­
ment of 
Bound-

aries 
ga.zetted. 

20-5--861 20-5-86 31-10-02 
19-3-20 1-3-20 ... 

1-10-88 j 1-10-88 1-3-07 

20-9-95 I 1-11-95 1-3-07 
11-12-90 11-12-90 18-10-01 
25-6-97 15-4-97 ... 
1~7 1-4-97 13-11-14 

28-6-95 28-6-95 2-2-20 

24-9-91 24-9-91 28-11-13 

S-2-95 23-1-95 30-7-15 

12-3-97 1-4-97 2-2-20 

28-6-95 28-6-95 7-9-17 

17-11-96 20-11-96 

20-3-96 

21-9-94 

6-4-94 

1-10-88 
31-8-93 
21-9-00 

15-4-96 

1-10-94 

6-4-94 

1-10-88 
31-8-93 
14-9-00 

8-6-06 

27-3-08 

27-3-08 

1-3-07 

28-1-16 
1-3-07 

28-1-16 

To take 
effect 
from. 

1-11-02 

1-3-07 

1-3-07 
14-10-01 

1-12-14 

2-2-20 

1-1-14 

9-8-15 

2-2-20 

17-9-17 

1-7-06 

1-4-08 

1-4-08 

1-3-07 

1-2-16 
1-3-07 
1-2-16 

Area. in Square 
Miles. 

Goldfield. • District. 

33,833 
98,600 

32,696 { 

10,843 
14,230 

25,809 
6,887 

5,313 
23,650 

26,058 

25,474 

23,230 

59,918 

13,746 

1,038 

20,604 

1,800 

11,702 

17,700 
11,430 
5,078 

486,943 

{ 

6,691 
10,496 
8,871 
8,593 

12,250 
896 

3,735 

{ 

14,007 
6,018 

{ 

39,893 
6,805 
3,093 

{ 
688 
~ 

1,094 
19;510 

810 
990 

9,384 
2,318 

Leases in force, 
31-12-1~7. 

Milling. 

Particulars of Pla.nt. 

Cya.niding. 

Average Number of Meu 
engaged in Gold Mining. 

Men employed. 

I 
';.il: Above Under ~1'11. 

imd Ground. Ground. 
Presses. 

No. Are& in l Acres. Sta.m"s: Other 
"' Mills. 

I 

Leach- r Agi-
ing ta.ting 

Va.ts. 1 Vats. 

2 

10 
5 
2 

8 
4 

54 
4 

I5 
20 

6 
I2 
11 
7 

24 
7 
9 
3 

2 
11 
9 

86 
3 

I6 
4 

40 
8 
4 

386 

48 

98 
90 
30 

49 
73 

1,109 
62 

234 
293 

64 
123 
I46 
U6 
529 
I34 
94 
60 

27 
I85 
116 

I,276 
57 

283 
45 

745 
I04 
63 

45 
18 

IO 
25 
33 
25 
30 
70 
3 

20 
30 
25 
65 
30 
25 
20 
IO 
20 
35 
50 

5 
255 

5 
45 I 
25 
70 
25 
30 

6,253, 1,049 

4 

2 
1 

I 
10 

3 
5 
6 
6 
6 
3 
I 

I 
I7 
2 
I 

I93 

5 
3 
4 
I 

275 

10 
7 

9 
18 

8 
29 

8 
6 

I6 
I7 
15 

6 
16 

5 
9 
2 
2 

56 
3 

I9 
8 

I4 
I7 
3 

303 

9 

2 

6 
4 
I 

7 

I27 

4 

1 

161 1 

2 

1 
I 

2 

62 

69 

10 
4 

I5 
18 

I38 
24 
62 
54 
18 
42 
49 
37 

122 
32 
26 

8 
5 
8 

64 
27 

85~ I 
241 85 
23 
80 
39 
17 

6 

1,901 

26 
2 

16 
5 

98 
28 
2I 

124 
9 

38 
48 
24 

225 
9 

13 
I 
2 
5 

56 
25 

8 
1,073 

15 
73 
19 
64 
37 
7 
1 

2,072 

4 

4 
1 
2 
.2 
2 
5 
6 

I 

5 

2 
I 

I 

I 
5 
3 
I 

21 
2 

I4 

83 
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TABLE III.-Return ahowing for the reapective Goldfielda and Diatricta, etc.--continued. I 

1927 GOLD AND SILVER YIELD-DISTRICTS. 1927 GOLD AND SILVER YmLD-GOLDFIELDS. ' 

Goldfield. District. Alluvial. r Dolli~d a.nd I Ore treated. 
I 

Gold I Total Gold. I Silver. Alluvial. I Dolli~d and I Ore treated. I 
Gold 

I Total Gold. I Silver. SpeCimens. therefrom. Spec1mens. therefrom. 
' 

I 
Fineozs. 

I 
Fine ozs. 

I 
Tons I Fine ozs. I Fine ozs. 1 Fine ozs. Fine ozs.f Fine ozs. 

I 
Tons I Fine ozs. I Fine ozs. I Fine ozs. ( 2,240lbs.) 

I 
(2,240lbs.) 

Kimberley ... ... 
... J 

... ... ... 
i;lioo·071 

. .. ... 193·891 ... ... I . .. 193·89 . .. 
Pilbara. •.• ... Marble Bar ll·33 ... 926·50 1,601·40 ... } Do. ... Nullagine ... 50·51 148·00 370·92 421·43 ... ll•33 I 50·51 1,074·50 1,960·99 2,022·83 . .. 
West Pilbara ... . .. ... ... ... ... ... ... 49·361 . .. 20·00 3·48 52·84 . .. 
Ashburton ... ... ... ... ... ... . .. ... 15·41 . .. . .. ... 15·41 . .. 
Gascoyne •.• ... . .. ... ... ... ... ... . .. 78·631 ... ... . .. 78·63 . .. ' Peak Hill ... ... . .. . .. ... . .. . .. ll1·32 40·61 2,320·00 1,537·29 1,689·22 . .. 
East Murchison •.• Lawlers ... ... 1·34 76·05 192·42 193·76 . .. 

j Do. ... ... Wiluna . .. . .. 43·47 3,410·75 4,223·40 4,266·87 ... . .. 44·81 5,553·05 5,980·52 6,025·33 . .. 
Do. ... ••• 1 Black Range ... ... . .. 2,066·25 1,564· 70 1,564· 70 . .. 

Murchison ... Cue ... ... 10·95 46·81 3,560·05 2,878·84 2,936· 60 . .. 
Do. ... . .. Meekatharra ..• 22·46 7·81 38,385·00 18,986· 77 19,017·04 . .. 
Do. ... ... Day Dawn ... 22·58 ... 1,799·50 1,451·01 1,473·59 . .. j 58·27 68·92 48,645·80 27,759·ll 27,886·30 . .. 
Do. ... ... Mt. Magnet . .. 2·28 14·30 4,901·25 4,442·49 4,459·07 . .. 

Yalgoo ... ... ... ... . .. ... . .. . .. . .. 23·00 5·87. 2,721·75 2,365·53 2,394·40 . .. 
Mt. Margaret ... Mt. Morgans •.. 10·79 9·83 10,607·80 3,698·25 3,718·89 ... 

} 
Do .•.. ... Mt. Malcolm •.. 4·07 53·62 95,909·75 31,505·65 31,563·34 2,604·79 20·54 92·78 106,981·05 36,585·13 36,698·45 2,604·79 
Do. ... Mt. Margaret •.• 5·68 29·31 463·50 1,381· 23 1,416·22 . .. 

North Coolga.rdie ... Menzies ... 5·68 24·58 726·60 1,405·94 1,436·20 . .. 
Do. ... ... Ula.rring ... . .. . .. ... 451·00 451·00 . .. 
Do. ... ... Niagara ... ... . .. ... 14·91 14·91 . .. 5·68 24·58 1,081·60 2,024·32 2,054·58 . .. 
Do. ... Yerilla ... ... ... 355·00 152·47 152·47 ... 

Broad Arrow ... ... ... . .. ... . .. . .. ... 72·65 268·92 14,369· 83 7,228·24 7,569·81 . .. 
N .E. Coolgardie •.• Kanowna ... 34·00 80·39 2,953·05 2,129·55 2,243·94 . .. 

~ 
Do. ... Kurnalpi ... 70·38 ... 350·00 172·43 242·81 . .. 104·38 80·39 3,303·05 2,301·98 2,486·75 . .. 

East Coolgardie •.. East Coolgardie 359·56 380·05 473,820·12 298,ll9·19 298,858·80 28,624·84 
Do. ... Bulong ... 16·75 78·92 332·60 301·42 397·09 . .. 376·31 458·97 474,152·72 298,420·61 299,255·89 28,624·84 

Coolgardie ... Coolgardie ... 81·12 35·63 3,484·51 4,161·97 4,278·72 . .. 
Do. ... ... Kuna.na.lling ... 4·52 19·85 1,384·80 1,482·89 1,507·26 . .. 85·64 55·48 4,869·31 5,644·86 5,785·98 . .. 

Yilgarn ... ... ... . .. ... ... ... ... . .. 2·89 16·97 26,921·35 9,206·91 9,226·77 . .. 
Dundae I ·35 3,664·05 2,738·71 2,739·06 ... ••• I ... . .. ... ... . .. ... ... ... 
Phillips River ... ... ... . .. ... ... ... . .. 4·91 1·49 273·00 277·58 283·98 . .. 

State generally ... ... ... . .. ... ... ... . .. ... 10·20 ... . .. 10·20 . .. 
Total for 192 7 ... ... ... ... I ... ... . .. I 1,214·56 1,220·50 695,951·06 404,085·26 406,470·32 31;229·68 



Goldfield. District. 

Kimberley... . •• 
Pilbara. .•• • .• Marble Bar •.• 

Do. •.• •.• Nullagine 
West Pilbara •.. 
Ashburton ..• • .• 
Gascoyne ..• 
Peak Hill ..• • .. 
East Murchison ..• 

Do. ••• • •• 
Do. •.. . .. 

Murchison •.• . •. 
Do. •.• • •• 
Do. ..• • .• ' 
Do. ••• • •• 

Yalgoo .•. • .. 
Mt. Margaret ... 

Do. •.. . .. 
Do. ••• • •• 

North Coolgardie •.. 
Do. •.. • .. 
Do. ••• • •• 
Do. •.. • .• 

Broad Arrow •.. 
N.E. Coolgardie •.. 

Do. ••• • •• 
East Coolgardie ..• 

Do. ,.. • •. 
Coolgardie •.• • .• 

Do. !.. . .. 

Lawlers ..• 
Wiluna ..• 
Black Range •.. 
Cue •.• • •• 
Meekatharra •.• 
Day Dawn ••• 
Mt. Magnet •.• 

Mt. Morgans •.. 
Mt. Malcolm •.. 

I 
Mt. Margaret •.. 
Menzies ..• 
Ularring ..• 
Niagara. ..• 
Yerilla •.. 

Kanowna ... 
Kurnalpi •.• 
East Coolgardie 
Bulong •.. 
Coolgardie •.. 
Kunanalling •.• 

Yilgarn ... • .. 
Dundas •.• • .. , 
Phillips River •.. 
Donnybrook t ... 

State generally 

Total to 31st December, 1937 

TABLE III.-Return showing for the respective Goldfields and Districts, etc.-continued. 

TOTAL GOI.D AND SILVER YIELD-DISTRICTS. 

Specrmens. therefrom. *Silver. 1 Alluvial I Doll~d and l Ore treated. I Goi~. l Total Gold. I 
Fine ozs. I Fin:-:~~s.-i~-(-2-.~-o-:_b_s._) ----.,--F-in_e_o_zs-.---;f--Fi-'n_e_oz-s.--71--Fine-. -o-z-s.-

12,537·79 
6,793·60 

5,614·49 
99·46 

1,512·62 
1,313·80 

11,844·32 
2,471·16 
1,890·73 

1,815·91 
2,801·14 
3,455·67 
1,148·95 

22·17 
1,525· 78 
1,247 ·21 

104,604·34 
12,179·19 
28,376·13 
26,770·45 

9,613·74 
1,050·81 

3,727·97 
534·57 

7,252·42 
272·30 

16,427·00 
5,840·03 

13,472·76 
9,903·37 

16,030·87 

3,814·70 
7,635·49 
8,089· 76 
4,003·41 
1,162· 61 
1,618·39 
7,572·37 

11,651·31 
6,135·65 

34,994·09 
15,240·85 
11,314·17 
6,547·53 

85,210·03 
42,303·24 

2,040,097. 91 
222,805·00 

1,198,425 ·14 
490,176·72 

1,600,946. 24 
1,975,046·83 

559,929·63 

1,030,057. 00 
3,629,421· 86 
1,630,505. 20 
1,239,190·18 

298,568·88 
899,327·36 
219,564·29 

970,982·70 
6,572·41 

31,942,969.96 
156,025·03 

1,589,919·15 
28~,991·09 

128,165·90 
74,288·55 

913,517·29 
118,853·73 
770,989·85 
396,880·85 

1,052,215· 20 
1,303,905. 58 

407,509·33 

549,201·14 
1,820,703 ·68 

829.823·01 
1,130,660. 73 

290,825·85 
500,000·23 
192,949·37 

605,347·22 
13,742·33 

20,041,170·.31 
122,796·43 

1,001,377. 30 
• 228,986·73 

144,431·66 
81,616· 72 

926,384·20 
119,225·49 
788,929·47 
404,034·68 

1,077,532. 28 
1,316,280·11 

425,430·93 

554,831· 75 
1,831,140·31 

841,368·44 
1,035,813. 09 

292,010·63 
503,144·40 
201,768·95 

721,602·87 
32,057·17 

20,104,540·53 
164,807·73 

1,022,305·21 
236,585·07 

613·91 
28·67 

25,997·48 
237·00 

16,500·57 
513·68 

5,028·90 
169,210·44 

1,174·18 

5,775·05 
93,770·84 
56,847·87 
19,224·48 
5,973·05 
5,603·42 

63·04 

2,522·12 
11·22 

2,144,323·50 
12·92 

891·44 
48·67 

ToTAL GoLD AND SILVER YIELD-GOLDl!'IELDS. 

AlluVI.'al I DoQi~d and ] Ore treated. j---G9ld ---~--To~l Go1~~ *Silver. -
Specrmens. therefrom. 

Fine ozs. I Fine ozs. I Tons \
1 

Fine ozs. I Fine ozs. I Fine ou. (2,240lbs.) 
--~------------~~-------~------

4,278·71 

} 19,331·39 
5,847·72 
8,652·20 

495·48 
2,401·07 

~ 7~26·57 

} 17,520·01 

1,612·49 

} 8,072·72 

} 3,944·11 

19,590·12 

~
116,783·53 
55,146·58 

10,664·55 
95·69 

2,053·35 
483·77 
23·24 

154·45 

284,377·75 

4,262·54 
275·00 
315·64 

21·88 
4,244·64 

23,951·72 

45,247·03 

1,878·55 

19,539·95 

14,356· 78 

16,167·80 

17,597·50 

127,513·27 
19,322· 71 

356·70 
527,511·01 

3,461,328·05 

4,626,099. 42 

235,655·80 

6,289,984·06 

2,656,650· 71 

879,695·31 

14,127·25 

202,454·45 
22,112·36 

337·83 
261,508·42 

1,803,360·87 

3,160,510·96 

167,691·18 

3,199, 727.83 

2,014,436·18 

486,448·69 

18,405·96 

226,048·38 
28,235·08 

8,967·84 
855·19 

268,154·13 

1,834,539·16 

3,223,278·00 

171,182·22 

3,227,340. 50 

2,032,737·07 

522,206·61 

642·58 
1,331·07 
7,787·69 

2,287·63 

42,735•05 

175,927·20 

1,022·61 

156,393·76 

30,863·~ 

2,184·96 

17,786·96 977,555·11 619,0891·55 753,660·04 2,533·34 

50,234·94 32,098,994·99 20,163,966·74 20,269,348·26 2,144,336·42 

17 ,861· 70 1,879,910. 24 1,230,364· 03 1,258,890. 28 940·11 
1,513·97 2,361,312·11 1,080,185·04 1,081,794·70 32,288·71 

14,043·67 915,705·86 629,105·66 645,202·68 36,392·90 
783. 42 92,729.20 88,202. 59 89,469. 78 15,688 ·17 
... 1,653·30 818·52 841·76 ... 
362·00 27 ·00 7,865·29 8,381· 74 30,876·M 

232,848·19 57,169,602·35 35,152,313·44 35,669,539·38 ~.684,232·78 

• By-product in the treatment of auriferous ore except Ashburton and State ~renerallv. t Abolished 4th Ma.rch, 1908. 

.... ... 



TABLE IV. 

PRODUCTION OF GoLD AND SILVER FROM. ALL SOURCES, SHOWING IN FINE OUNCES THE OUTPUT AS REPORTED TO THE MINES DEPARTMENT DURING 1927, -.iND THE TOTAL PRODUCTION TO DAT • 

Kimberley Goldfield. 

TOTAL FOB 1927. ToTAL PRonuOTION. I 
I 

I I I 
I 

MINING NUMBER OF REGISTERED NAME OF CoMPANY Alluvial. I Dollied a.nd Ore Gold Silrer. Alluvial. Dollied a.nd I Ore Gold Silver. 
CENTRE. LEASE. OB LEASE. Specimens. treated. therefrom. Specimens. treated. therefrom 

Fine OI'B. I Fine om. I Tons (2.240lb$.) Fine ozs. I Fine ozs. Fine ozs. I Fine ozs. l Tons (2,240lbs.)l Fine ozs. I Fine ozs. 
I I 

·----

Hall's Creek ... ... Voided leases ... . .. ... ... .. . ... ... ... .. . .. . 423·00 477·76 ... 
Do. ... ... Sundry claims ... ... ... ... ... ... . .. .... .. . 94·55 62·68 • •• l! 

I 
Mt. Dockerell ... Voided leases ... ... .. . ... ... ... . .. .. . . .. 44·00 435·93 . .. 
Ruby Creek ... ... Voided leases ••• . .. ... ... ... ... . .. ... . .. .. . 12,633·50 9,435·13 . .. 

Do. ... ... Sundry claims ... . .. ... ... ... . .. ... .. . .. . 151·00 127·28 . .. 
The Brockma.n ... Voided leaBE~S ••• . .. ... . .. ... ... . .. . .. ... . .. 1,352·75 1,404·40 . .. 

Do. ... ... Sundry claims ... ... ... ... ... I .. . ... ... ... 11 2,462·00 1,820·33 .,. I 
: ~·' 

The Ma.ry Vo¥led le~ ... 
I 

! 399·00 210·03 ... . .. ... ... ... ... ... ... .. . .. . .. . . .. 
The Pa.nton ... Voided leases ... ... ... ... ... . .. I ... ... .. . . .. 34•70 138·70 . .. 

Do. ... . .. Sundry claims ... . .. ... ... ,I ... ... ... . .. 3·00 15·01 . .. ')I 

\. 

From Goldjieli18 generally :-
Reported by Ba.nks and &>Id Dealers ... ... 193·89 ... ... ... ... 4,278·71 . .. . .. . .. . .. 

Total ... ... ... 198·89 ... ... ... . .. 4,278·71 ... 17,597·50 14,127·25 . .. I' 

-

Pilbara Goldfield. 

M!ARBLE BAR DISTRICT. 

Bamboo Creek 850 Federation 23.50 101.49 . 76.50 383.131 Do. 819 Forrest Abbey ... 178.00 188.83 
Do. 707 Kitchen er 253.00 360.38 4,212,00 8,312.20 
Do. 740 (Mount Prophecy) ... l.ll 1,040.50 1,898.07 
Do. 740, 794 Mount Prophecy Leases 197.50 181.03 2,045.00 3,004.35 
Do. 794 (Perseverance) ... 290.50 584.21 
Do. 817 Prince Ch&rlie ... 91.00 330.90 399.25 1,279.99 
Do. Voided leases ... 508.66 15,328.60 23,515.49 
Do. Sundry claims 46.50 24.68 307.83 1,249.86 1,534.16 

L 



. alyerrie ••. 
Do. 

'sFind ... 

·e ... 
Do. ... 

La.ll ah Rookh 
Do. 

ar ble Bar ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 

orth N Pole ... 
Do. ... 

orth Shaw ••. N 
Do. ... 

harks ... 8 

8h 

T 

aw River ••• 

alga Talga ... 
Do. 

ambourah ••. T 
Do. ... 

w a.rrawoona ... 
Do. 

w estem Shaw 
Do. ... 

w yma.n's Well 
Do. 

a.ndicoogina. 
Do. 

.,... .. Voided leases ... ... ... . .. ... Sundry claims . .. ... ... 
... Voided leases •.. . .. ... ... 
... Voided leases ... . .. ... . .. 
... Sundry claims . .. ... . .. 
... Voided leases ••• . .. ... . .. ... Sundry claims . .. ... . .. 

844 ... . .. Anglo French ... ... ... . .. 
854 ... ... Coongan Star . .. .. . ... ... 
852 ... ... Great Oversight ••• ... . .. . .. 
(805) ... ... Homeward Bound Ea&t ... ... 
845 ... ... Outward Bound ••. ... ... . .. 
851 ... ... Viking . .. . .. ... . .. . .. 

... Voided leases ... ... . .. ... ... Sundry claims ... . .. ... 

... Voided leases ... ... ... . .. 

... Sundry claims ... . .. . .. 
. ... Voided leasea ... ... ... ... 

... Sundry claims ... ... ... 

... Sundry claims ... ... ... 

... Voided leases ... ... ... . .. 

... Voided leases ... ... ... .. . 

... Sundry claims ... ... ... 

... Voided leases ... ... ... . .. ... Sundry claims ... ... . .. 

... Voided leases ... . .. ... . .. ... Sundry claims ... ... . .. 

... Voided leases ••• ... ... . .. ... Sundry claims ... . .. . .. 
I Voided leases ... ... . .. ... . .. 

... Sundry claims ... . .. ... 

... Voided leases ... . .. ... ... ... Sundry claims ... ... . .. 
From Diatrict ge:neraUy :-

Sundry Parcels treated at : 
State Battery, Bamboo Creek ... ... ... ... 
State Battery, Marble Bar ... ... ... ... 

Various Works ... ... ... .. . ... 
Reported by Banks and Gold Dealers ... ... 11.33 

Total ... ... ... 11.88 

. .. . .. ... . .. . .. 292.07 120.25 587.86 . .. 
"' . .. ... ... . .. . .. 7.16 . .. . .. ... 

,. 

. .. ... . .. . .. ... . .. 14.00 66.82 
" 

. .. ... . .. . .. . .. . .. 178.00 352.06 ... .. . ... ... .. . . .. . .. 10.25 58.01 ... 

... ... . .. . .. . .. 4.78 3,283.50 4,170.81 574.01 ... ... . .. . .. ... . .. 6,992.00 6,892.82 ... ' 

... ll4.00 183.01 . .. ... . .. 348.50 453.77 .. . . .. 10.50 35.25 . .. ... . .. 10.50 35.25 .. . ... 17.50 12.69 ... . .. . .. 30.50 61.35 . .. ... ... . .. . .. . .. . .. 760.50 951.68 . .. .. . 126.00 168.81 . .. ... . .. 821.00 922.69 .. . . .. ... . .. . .. . .. . .. 34.50 45.52 ... ... . .. ... ... . .. 181.87 21,601.95 27,400.38 .. . . .. 47.00 31.34 . .. 38.68 149.23 5,304.14 5,911.12 .. . 
I 474.00 340.75 .. . ... ... ... . .. . .. .. . ... ... ... . .. . .. I .. . 50.50 69.56 .. . 

.. . ... ... I . .. 7.53 . .. 762.45 861.28 ... 

. .. ... . .. ... . .. 
I 

567.06 . .. . .. ... 
... . .. ... . .. 145.of 19.37 24.50 93.14 ... 

: .. . ... ... . .. . .. . .. 101.00 49.63 ... 
... ... . .. .. . . .. 83.83 574.50 975.98 ... ... ... .. . .. . 50.26 68.99 204.65 520.25 ... 
... ... . .. .. . . .. 73.90 1,438.50 1,739.44 ... ... . .. ... .. . . .. 171.69 639.25 797.44 ... 
... ... . .. ... . .. 16.99 10,072.80 18,136.84 .. . ... . .. . .. .•. 44.30 403.70 1,127.04 2,163.74 .. . 
... . .. ... .. . . .. . .. 1,222.50 957.80 ... ... . .. . .. . .. 12.52 67.47 . .. . .. .. . 

42.86 757.79 1,113.33 ... . .. . .. . .. . .. 
-~ 

... ... . .. ... .. . 39.4~ 355.86 592.18 ... 
-

... ... ... ... .. . 140·76 2,733.20 5,824.23 ... ... ... . .. ... .. . 238.35 103.75 120.34 ... 
I I 

... . .. 160.49 ... . .. . .. . .. 3,372.85 39.90 ... ... . .. ... .. . . .. .. . 

I 

621.64 ... ... .. . . .. ... ... . .. 237.95 1,204.91 ... 
... . .. ... . .. 12,238.49 340.88 ... . .. ... 
.. . 926.50 1,590.07 ... 12,537.79 3,727.97 85,210.03 128,165.90 613.91 



MINING 
CENTRE. 

Eastern Creek 
Do. 
Do. 

Elsie ... 
Do. 

Jimble Bar ... 
McPhee's Creek 

Middle Creek 
Do. ... 

Mosquito Creek 
Do. 

Nullagine ... 
Do. ... 

20-Mile Sandy 
Do. 

Croydon 

Hong Kong ... 
Do. 

Lower Nicol ... 
Do. 

TABLE IV.-Production of Gold and 8ilver from all sources, etc.--continued. 

NUMBER OF REGISTERED NAME OF COMPANY 
LEASE. OR LEASE. 

219L ... . .. Shamrock ... 
... Voided leases ... 
... Sundry claims 

... Voided leases ... 

... Sundry claims 

225L [41H] ... Coobina ... . .. 
... Voided leases ... 

... Voided leases ... 

... Sundry claims 

... Voided leases ... 

... Sundry claims 

... Voided leases ... 

... Sundry claims 

... Voided leases .. : 

... Sundry claims 

From District generally:-
Sundry Parcels treated at : 

Doherty's Works ... ... 
Fremantle Trading Co., Ltd. Works 
State Battery, 20-Mile Sandy ... 

Various Works ... ... 
Reported by Banks and Gold Dealers 

Total ... 

Voided leases 

Voided leases ... 
Sundry claims 

Voided leases ... 
Sundry claims 

... 

... ... 

... 

... 

... 

... 

... ... 

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

... .. 
.. ... 

... 

... 

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

Alluvial. 

Fine ozs. 

... ... 

... ... 

... .. . 

... . .. 

... ... 

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

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

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

... ... 

... ... 

... .. . 

... .. . 

... ... 

... ... 

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

... ... 

.. . ... 

PILBARA GOLDFIELD-continued. 

NULLAGINE DISTRICT. 

TOTAL FOR 1927 

I I 
I Do~dand j Ore Gold Silver. Alluvial. Specunens. treated. therefrom. 

I Fine ozs. I Tons (2,240lbs.)] Fine ozs. 
I 

Fine ozs. Fine ozs. 

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

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

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

... ... .. . ... .. . 
50.51 2.00 33.01 .. . ... 

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

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

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

... ... ... .. . 1.07 

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

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

.. . ... ... .. . 165.69 

... ... ... . .. .. . ... 146.00 204.47 .. . 33.10 

... ... 85.61 .. . ... 

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

... .. ... 47.83 ... ... ... ... ... . .. ... ... 

... ... . .. ... .. . ... 6,593; 74 

50.51 148.oo I 370.92 . .. .. 6,793;60 

West Pllbara Goldtleld. 

21.40 

10.44 

TOTAL PRODUCTION. 

I I 
-~-

r~ ... 1 
Ore Gold Silver. Specunens. treated. therefrom. 

I Fine ozs. ~Tons (2,240lbs.)l Fine ozs. 

' 

Fine ozs. 

.. . 89.00 109.15 ll. 77 
8.19 4,482.00 8,854.88 . .. 
3.77 461.50 751.47 16.90 

.. . 408.25 1,323.85 ... ... 24.00 27.48 ... 
50.51 2.00 33.01 ... .. . 113.00 137.92 ... 

.. . 6,848.90 8,603.45 ... ... 286.00 408.82 ... 
21.42 7,259.80 12,464.00 ... 

166.47 2,188.94 3,116. 77 .. . 
13.96 7,453.25 11,335.12 ... 

210.96 3,984. 75 9,336.03 .. . 
3.20 5,093.70 7,786.99 ... 

20.55 3,495.65 4,271.29 ... 

.. . .. . 1,262.93 ... . .. .. . 8.29 ... .. . 62.00 1,815.43 ... .. . 50.50 2,641.67 ... 
35:54 . .. .. . .. . 

584.57 42,303.24 74,288.55/ 28.6'1 

... 8·00 5.44 .. 
331·00 442.45 

.02 9.00 3.15 

1.10 653.20 402.22 
2.71 10.00 11.51 



Ma.llina Voided leases ... ... ... . .. ... . .. 141.60 128.44 . .. 
Nicol Voided leases ••. . .. ... . .. ... . .. 30.00 11.47 . .. 

'Pilbara Voided leases ... ... ... . .. . .. 48.12 267.00 413.59 . .. 
Do. Sundry claims ... ... . .. 1.11 86.24 163.00 249.86 . .. 

Roebourne M.L. 183, M.L. 167 Roebourne Copper Mines, Ltd. ... ... . .. ... . .. . .. 21.12 . .. 
Do. Voided leases •.. . .. ... . .. . .. . .. 113.36 577.87 350.74 
Do. Sundry claims ... ... ... . .. ... . .. 108.60 93.85 96.03 

Station Peak ... (165) (Belladonna) 
Do. Voided leases ... 

... ... . .. . .. 17.93 943.00 262.93 . .. ... . .. 177.74 23.44 9,993.00 11,084.49 . .. 
Do. Sundry claims ... ... . .. ... ... 37.50 48.19 . .. 

Towra.nna. Voided leases ... ... . .. . .. 2.62 3,965.80 5,187.51 . .. 
Do. Sundry claims ... . .. . .. ... ... 22.00 12.35 . .. 

Upper Nicol ... Sundry claims ... ... . .. ... ... 6.50 2.57 . .. 
Weerianna 171 Yank Lennan 20.00 3.48 ... ... ... 20.00 3.48 . .. 

Do. Voided leases ..• ... ... . .. ... . .. 2,436.15 3,079.81 . .. 
Do. Sundry claims ... . .. ... ... ... 64.00 62.90 . .. 

Whim Creek Voided leases ••• ... . .. . .. ... . .. . .. . .. 883.80 

From Golilfield generaZZy :-
Reported by Banks and Gold Dealers 49.36 ... . .. . .. 5,637.03 92.82 7.16 

,, . .. . .. 
Total 49.86 20.00 8.48 ... 5,847.72 275.00 19,822.71 

I 
22,112.86 1,81l1 .• 0'1 

Ashburton Goldfield. 
Mt. Mortimer Sundry claims 364.63 315.64 74.47, 

Ua.roo Voided leases ... 7,713.22 

From Golilfielil generaUy :-
Reported by Bank and Gold Dealers 

Total 

15.41 8,287.57 

~ 8,652.20 815.64 7,787·69 . 15.41 

Gaseo~e Goldfield. 
Ban all V ided 1 6 22 gem ... ... I 0 eases ... . .. 

···~h--
. .. ... 

··~.2lh: 
31 . .. 

Do. ... . .. Sundry claims ... ... ... ... . .. . .. . .. 6.00 24.01 ... 
From Golilfielil generaZZy :-

Reported by Banks and Gold Dealers ... ••. 78.63 ••. • •• . .. ... 410.27 ••• . .. . .. . .. 
Total ... ... ... 78.63 ... . .. . .. . .. 495. 48 21. 88 356.70 337.83 . .. 

350 70 



·TAB~& IV.-Prodtlc8otl of Gold and Silver from all so'I.Wces, etc.'-COntinued. 

Peak Hill Goldfield. 

TOTAL J!'OR 1927. ToTAL PRoDUCTIOllr. 

MINING NUMBER OJ!' REGISTERED NAME Ol!' 0oMPABY 
Alluvial I Dollied and Ore 

I 
Gold 

! Silver. Alluvial. I Dolli~ and I Ore 

I 
Gold 

I Silver. 
ClllNTRB. LBASE. OR LEASE. Speoimena. treated. therefrom. Speonneilll. treated. therefrom. 

Fine ozs. I Fine ozs. I TOIIII (2,240lbs.)l Fine ozs. I Fine ozs. Fine OZB. I Fine ozs. l Toi111(2,240lbs.)l Fine ozs. l Fine OZ8. 

Egerton ... ... Voided leases ... ... .. . ... ... . .. ... . .. 60.86 30.91 4,725.25 2,019.78 j ... 
Do. ... ... 1 Sundry claims ... ... .. . . .. ... ... .. . 235.35 .23.51 1,093.75 506.79 ... 

Horseshoe ... . .. Voided leases ... ... ... . .. ... ... ... ' ... .. . 1,962.66 728.38 1,973.46 2100 
Do. ... . .. Sundry claims ... .. . ... ... ... ... . .. 15.70 648.12 16.05 45.14 . .. 

Mt. Fraser ... ... Voided leases ... ... ... ... ... ... ... . .. . .. . .. 389.50 320.96 . .. 
Do. ... ... Sundry claims ... .. . 88.28 40.61 15.00 25.93 ... 88.28 40.61 160.25 146.84 . .. 

Peak Hill ... 459P ... ... Atlantic ... ... ... ... ... . .. 291.00 83.85 .. . . ... ... 936.50 829.09 . .. 
Do. ... 448P ... ... Evening Star ... ... ... ... . .. 426.0Q 132.24 . .. .. . 17.97 2,542.50 3;917.07 ... 
Do. ... 491P ... ... Independent ... ... ... .. . ... 163.5Q 92.47 ... .. . .. . 355.25 396.59 ... 
Do. 5P, 306P No. I North leases 834.25 245.36 ... ., 610.10 5,681.00 3,970.25 .()4, ... ... ... ... ... . .. ... . .. 
Do. ... 492P ... ... North Star ... ... ... ... . .. 371.00 51.20 ... . .. .. . 963.50 170.05 ... 
Do. ... (1P), (2P), (4P), 5P, (Peak Hill Goldfield, Ltd.) 

" 
... ••• 1 ... ... ... . .. .. . .. . 191.46 462,057.01 223,273.59 2,285.59 

'. " 
(6P), (8P), (9P}, 
(13P), (15P), (16P}, 
(26P}, (27P}, (28P), 
(29P), (3!)P}, (3~P}, 
(43P), (53P), (54P}, 
(63P), (146P}, 
(152P, (190P}, 
(213P}, (222P), 
(239P), (248P), 
(252P), (262P}, 
(274P}, 306P, 

"' '" 

(313P) 
'" " ' ' ' 

Do. ... 496P ... ... Wembley •.. 
" 
. .. ... ... .. . .. . '143.25 55.30 ... •••' 

,, . .. '' 313.50 '144.19 ... 
Do. ... (497) ... ... Wowser ... ... ... .. . ... . .. ... . .. .. . .. . -~ .'\ 86.25 8.73 1 ... 
Do. ... . .. Voided leases ... ... .. . ... ... ... . .. . .. ... 543.06 21,981.87 7,545.60 I . .. 
Do. ... ... Sundry claims 

'" 
.. . 23.04 

" 
71.00 29.85 ... .. 53.ll '251.84 20;442.50 5,803.3'7 ... 

" 

&vel stone ~oided leases ... I ' ·un.64 4,219.85 3,U'i.68 
'" ... . .. . .. ... ... . .. ... . .. .. . . .. ... 

Do. ... ... Sundry claims 
" 

... ... . .. ... . .. . .. ... ... 
' 

553.60 283 .• 17 ... 
" . ', 

Wilgeena Voided leases ... " " rui.54, 1.es:oo 146.79 
... 

... ... ... .. . ... . .. ... . .. .. . . .. ... 
WDthorpe Voided leases ... 

" 47:00 20.00 
... 

... ... ... ... . .. . .. ... . .. .. . ... . .. ... 
" 

Yowerina (495P} Baumgarten's Reward·: .. 19.50 36.46 ... ... ... . .. . .. ... . .. . .. .. . . .. . .. ... 
Do. ... ... Sundry claims ... ... ... ... 5.00 21.94 . .. . .. . .. 24.50 105.59 ... 



... 

Bronzewing ... 

Cork Tree ... 
Do. ... 

Kathleen Valley 
Do. ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 

I 
Lake Darlot ... I 

Do. ... 
Lawlers ... 

Do. ... 

From Goldf eld generaUy :-

382 
382 

Sundry Parcels treated at : 
Purcell's Works 
State Battery, Egerton 
State Battery, Peak Hill 

Various Works ... 
Reported by Banks and Gold Dealers 

Total 

... Voided leases ... 

... Voided leases •.. 

... Sundry claims 

... ... (Yellow Aster) ... 

... ... (Yellow Aster) ... 
382 (ll97) ... Yellow Aster leases 

... ... 

. .. ... 
••,• ... 
... .. . 
... ... 
... ... 

382 ... . .. (Yellow Aster : Yellow Aster G.M. Co .. 
N.L.) 

... Voided leases ... ... ... 

... Sundry claims ... ... 

... Voided leases ... ... ... 

... E'undry claims ... .. . 
(22) (37) 58 162) (East Murchison United Ltd.) ... 
(70) (155) (156) 
(157) (158) (376) 
(377) (381) (385) 
(39!1) (426) (427) 
(1159), (474), (500). 
(508), (509), (510), 
(5II), (512', (552). 
(562), (563), (573), 
(811), (840) 

(London and Western Au~tralian Ex· (37), 58, (62) 
(70), (155', (156), ploration Co .• Ltd.) 
(157), (158), (376), 
(377), (381), (385), 
(399), (426), (427). 
(459), (474), (500), 
(508), (509), (510), 
{511 ), (512), {552), 
(562), (563), (573), 
~8II ), (840) 

... 

... 

... 

... 

... 
11L82 

... 

... 

. .. 

... . .. .. . 

... 

.. . 

... 

... 

... 

... 

... ... 422.00 ... ... . .. . .. 3,295.70 ... ... ... ... ... . .. . .. 294.87 ... ... 377.15 ... . .. 3.05 15.00 2,815. 7!1 ... ... . .. . .. ... ... 30.00 319.97 ... ... . .. ... 1,947. 77 345.17 . .. . .. 
4();61 2,320.00 1,537.29 ... 2,401.07 4,244.64 527,511.01 261,508.42 2,287.63 

East :rd:urchlson Goldfteld. 

LAWLERSi DISTRICT. 

I 
. .. ... ... ... . .. . .. 468.00 318.03 1•94 

. .. ... ... ... . .. 29.90 3,767.00 3,292.87 . .. 
I 

... ... ... ... ... 25.50 13.00 9.32 . .. 

... . .. ... ... . .. . .. 37,605.00 27,051.42 . .. . .. ... ... ... . .. .. . 1,714.00 949.04 . .. ... ... ... ... .. . .. . 3,555.00 2,819.91 . .. ... ... ... . .. . .. 10,359.75 5,425.26 . .. 
I ... . .. ... . .. . .. 141.57 23,350.50 II,377 .02 ... ... 42.00 8.77 ... ... 478.40 1,569. 75 893.00 . .. 

... . .. ... ... ... 4,448.42 65,385.30 48,740.44 . .. ... .. . ... .. . I. 16 474.45 3,972.64 3,387.61 2.60 

... . .. ... ... ... .. . 291,797.00 155,594.26 900.48 

... ... ... ... ... .. . 179,563.00 40,438.14 2,560.31 



MINING NUMBER OF 
ClllNTRE. LEASE. 

Lawlers ... (22), (37), 58, 162), 
(70), (155), (156), 
(157), (158), (376), 
(377), (385), (459), 
(508), (509), (562), 
(563), (8II), (840), 
(918), (1053), 
(1106), (ll09), 
(1110), (J 123), 
(1160) 

Do. ... (1234) ... ... 
Do. ... 58, (62), (918), 

(II78) 
Do. ... (62), (562), (563) 
Do. ... 58 ... ... 
Do. ... . .. 
Do. ... ... 

New England ... 
Do. ... ... 

Sir Samuel (1230) ... ... 
Do. ... 1225 ... 
Do. ... 1235 . .. ... 
Do. ... (1228) . .. ... 
Do. ... (1232) ... . .. 
Do. ... . .. 
Do. ... ... 

Wiluna ... 542, [6.J], 548, 
[7J], (550), ([8J]), 
(906), ([IIJ]), 

I (930), ([13J]), 
(931), ([14J]), 

I (932), ([15J]). 
(937), ([17J]), 

I 
(938), ([18J]), 
(943), (f21J]), 

I 
(944), ([22Jl), 
(952), ([26.J]) 

I 
I 

TABLE. TV.-Production of Gold and Silver from _alLsources, _etc.:-continued. 

REGISTERED NAME OF COMPANY 
OR LEASE. 

(Northern Mines. Ltd.) ... ... 

Vivien Gem ... .. . ... ... 
Waroonga G.M. Co., Ltd. ... ... 
(Waroonga South leases) ... . .. 
(Woronga: London and Western Aus-

tralian Exploration Co., Ltd.) 
Voided leases ... ... ... ... 
Sundry claims ... .. . ... ... 
Voided leases ... ... .. . ... 
Sundry claims ... ... .. . . .. 
Canberra ... .. . ... ... 
Combine ... . .. . .. ... 
Dolly Pot ... . .. . .. . .. 
Vanguard ... . .. . .. . .. 
Westralia ... ... . .. ... 
Voided leases ... ... ... ... 
Sundry claims ... ... ... ... 
(Gwalia Consolidated, Ltd.) . .. ... 

EAST MURCHISON GOLDFIELD-continued. 

r .. A ·wLERS D TSTRICT-continued. 

ToTAL FOR 1927. 

--

Alluvial. I Dollfud and I Ore 

I 
Gold 

I Specimens. treated. therefrom. Silver. 

Fine ota. I Fine ora. I Tons (2,240lbs.)l Fine ozs. 
I 

Fine ozs. 

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

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

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

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

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

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

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

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

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

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

. .. ... 4.05 67.65 ... 

... ... . .. 2.47 . .. 

... ... ... . .. ... .. . ... ... . .. ... .. . 1.34 20.00 19.69 ... 

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

TOTAL PRODUCTION. 

-------·---------·· ---··--·- -·· --· --

Alluvial I Dollied and I Ore 

I 
Gold 

Specimens. I treated. therefrom. 

Fine ozs. I Fine ozs. I Tons (2,240lbs.)l Fine ozs. 

. .. .. . 398,856.50 102,005.52 

... .. . 547.00 59.78 

... 3.27 55,416.00 13,455.56 

... . .. 42,150.00 14,329.48 

... ... 2,438.50 2,755.45 

.. . 687.39 3II,849.22 161,852.88 
14.81 261.04 II,55I.98 7,1l5.54 

... 57.54 899.00 720.25 

... 4.32 554.50 465.23 

... .. . 19.00 14.80 

... .. . 13.00 7.74 

... . .. 4.05 67.65 

... . .. 249.00 154.97 

... .. . 286.00 152.02 

.. . 13.49 266,065.50 138,811.99 

... 22.71 4,350.00 2,995.88 

... .. . 210,230.32 74,536.14 

I 

-------~ 

I 
Silver. 

I FinA w. 

8,356.89 

. .. 

. .. 

... 

.. . 
2,533.25 

268.34 

.. . .. . 

.. . . .. . .. . .. .. . 
10,225.58 .. . 

69.03 



Do. 
Do. 
Do. 
Do. 

Colla villa 
Do. 

... 

... 
Cor boy's Find 

Do. ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 

Gum Creek ... 
Mt. Keith ... 

Do. ... 
New England 

Do. ... 
Do. ... 

Wiluna ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 

l 

I 
I 

870, (10J] 
917, [12J] 

···1 (Moonlight) •.. ... (Squib) ... • .. 
Voided leases •.. 
Sundry claims •.. 

From Dietrict generally :-
Sundry Parcels treated at : 

Great Eastern Battery . . . •. . . . . . .. 
Lawlers Public Battery (Retreatment Works) ... 
Queen . Works 
State Battery, Lake Darlot 
State Battery, Sir Samuel 
State Battery, Wiluna 
Western Machinery Co., Ltd., Works 
Various Works ... ... • •. 

Reported by Banks and Gold Dealers 

Total 

. .. Voided leases ... ... 

. .. Sundry claims ... ... 
350J ... . .. Corboy's Re'rard ... 
359J Corboy's Reward North . .. . .. 
(367J) . .. ... Laughing Jack ... 
(340J) Wa.ndilla . .. . .. ... ... 
355J ... .. . (Waratah) ... ... 
355J, 357J . .. W aratah leases ... ... 
357J . .. . .. (Waratah Southi ... 

... Sundry claims ... . .. 

. .. Voided leases ... ... 

. .. Voided leases ... ... 

. .. Sundry claims ... ... 
(353J) ... ... Toscana ... ... 

. .. Voided leases ... ... 

... Sundry claims ... ... 
91J, r940l ... (Adelaide) ... ... 
352J . .. ... Black Adder ... ... 
231J . .. . .. Brilliant ... ... ... 
373J ... . .. Brilliant North ... ... 
405J ... . .. Capelli's Reward ... 
369J ... . .. Cromarty Hope ... 
391J . .. . .. Gloaming ... . .. 
(397J) ... . .. Gordon ... ... 
6J, [542], 7J, [548], ( Gwalia Consolidated, Ltd.) 
(8J), ([551) ]), (llJ), 
(13J), tl4J), (15Jj, 
(17J), (18J), (21J), 
(22J), (24J), (25J), 
(26J), (39J), 
(161J), (163J) 

. .. ... 

... .. . 

. .. ... 

... . .. 

... ... 

... ... 

... . .. 

... ... 

... . .. 

... . .. 

... . .. 

... . .. 

... ... 

... . .. 

... . .. 

. .. ... 

... . .. 

... .. . 

. .. . .. 

... . .. 

... . .. 

. .. ... 

. .. . .. 

... . .. 

... ... 

' ' 1,856.00 787.66 ... ... ... . .. ... 
... ... . .. . .. 276·50 67.00 ... 
... ... .. . 537.27 104,086.75 62,811.02 124.00 
... ... 5.30 . .. 2,841.15 1,516. 76 ... 

... ... . .. . .. . .. 6,201.33 151.37 

... ... . .. ... . .. 1,439.37 ... 
25.86 ... . .. . .. . .. 1,300.97 39.36 

... ... . .. . .. 315.00 1,097.09 ... 
67.98 ... ... . .. 33.50 1,845.47 ... 

... ... . .. .. . 390.00 2,047.17 20.00 
10.00 

~-------1---.. -.-1-.-M-1· . ::~o.o5l 
... ... ... . .. 80.00 37.25 ... 
... ... .. . . .. 1,619.50 14,563.26 744.33 
... . .. 5,593.22 67.15 . .. 5.74 ... 
i9z:42 ... 5,614.49 7,252.42 2,040,097. 91 913,517~29 25,997.48 

WILUNA DISTRICT. 

... . .. . .. . .. . .. . .. 
I 

. .. 1,518.00 496.28 . .. 
... . .. . .. . .. . .. . .. . .. 30.00 21.47 . .. 

I 
. .. ... 382.00 162.79 . .. . ... I . .. 707.00 386.80 ... 

148.00 59.08 
I 1,079.00 578.57 . .. ... ... ... I . .. .. . 

. .. . .. . .. ... .. . .. . .. . 103.00 31.76 . .. 
20.00 4.15 

; 45.00 26.26 ... . .. . .. ... . .. .. . 
... . .. . .. . .. ... . .. . .. 42.50 31.27 . .. 
. .. . .. 234.00 91.02 . .. . .. . .. 234.00 91.02 . .. 
. .. . .. . .. . .. . .. . .. . .. 190.50 126.30 . .. 
. .. . .. 521.00 276.61 ... . .. . .. 767.00 345.74 . .. 

. .. ... .. . ... .. . ... . .. 1,334.50 579.16 .. . 

. .. . .. . .. . .. ... . .. 8.29 8,279.50 6,882.05 . .. 

. .. ... ... . .. . .. . .. 78.26 1,595.25 976.93 . .. 

. .. . .. 198.00 90.30 . .. .. . 1.25 722.00 1,137.47 5.o0 

... ... . .. . .. . .. . .. . .. 952.00 309.11 . .. 

. .. ... . .. .. . ... . .. . .. 137.00 122.491 .. . 

. .. ... .. . ... .. . ... .. . 401.00 33.29 . .. 

.. . . .. 151.25 193.55 . .. ... .. . 593.75 79!.19 1 .. . 

. .. ... 278.00 79.31 ... . .. . .. 1,326.00 424.03 .. . 
... I 392.00 717.31 ... ... . .. 5II. 75 1,088.16 . .. . .. . .. ... 44.75 14.29 . .. .. . . .. 44.75 14.29 . .. 

... . .. 365.00 143.34 . .. ... . .. 618.50 317.49 . .. 

. .. . .. 14I.5Q 54.79 . .. . .. . .. 141.50 54.79 . .. 

. .. . .. 7.00 10.25 ... ... . .. 7.0Q 10.2& . .. 

.. . ... ... .. . ... ... .. . 29,774.50 10,780.42 20.29 



TABLE IV.-Production of Gold and /Ulver from all sources, ~tc.--continued. 

MINING 
~ENTRE. 

Wiluna. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 
Do. 

NUMBER OF 
LEASE. 

REGISTERED NAME OF CoMPANY 
OR J,lJASE. 

•••.•. \-;(3;791J,J-)·~.-.·.·-·-.. ~.-~~ppy Ja~k) •.• 
. . . Little Bulletin .. . 

... 10J, [8701 ... (Moonli~ht) .. . 

... lOJ, [870], 37J, Moonlight leases 
91J, I09J, (J23J) 

... 377J ... . .. Mother of Gwalia ... 

... 333J ... . .. Neb ... ... • .. 

... 275J ... . .. W.A. ... ... . •. 

... 6J, [542], 7J, 
[548], (8J), 

(Western Machinery C'o., Ltd.) 

([550]), (I lJ), 
(I3J), (14J), (15J), 
(I 7J), (21J), 
(16IJ), {163J), 
(l93J), I94J, 
(256J), (257J) 

... 12J, [917], (23J), (Wiluna Gold Mines, Ltd.) ••• 
((946]), (28J), 
([954]), (30J), 
([959]), (33J), 
([967]), (36J), 
([975]), ( 43J), 
([1018]), (76J), 
([1090]), (Il3J) 
I19J, (I24J), 
(I37J), 266J 

•.. 6J, [542], 7J, Wiluna Gold Mines, Ltd. • •• 
[548], 12J, [91 7], 
II9J, I94J, 262J, 
263J, 264J, 266J, 
271J, 272J, 276J, 
277J, 278J, 280J, 

I 
28IJ, 282J, 283J, 
287J, 389J 

Voided leases ••• 
Sundry claims 

From DiBtrict generally :­
Sundry Parcels treated at : 

State Battery, Mt. Keith ••• 
State Battery, Wiluna •.• • •• 

Reported by Banks and Gold Dea.lers 

Total 

,._ J.. 

EAST MURCHISON GOLDFIELD-continued. 

WILUNA DISTRICT-continued. 

TOTAL FOR 1927. 

Alluvial. I ~~~!eO:~ I tre~:d~ I the~~m.] Silver. 

1-

Fine ozs. 

----~--------~-------

1 Fine ozs. I Tons {2,240lbs)! Fine ozs. I Fine ozs. 

25.75 24.79 

435.18 

43.47 502.50 264.81 

TOTAL PRODtTf'TION. 

Gold I therefrom. 

Fine ozs. I Fine ozs. I Tons (2,240lbs.)\ Fine ozs. [ 

89.68 
27.92 

153.66 

743.00 
30.75 

5,181.00 
28,767.00 

15.75 
754.75 
173.25 

69,555.50 

31,150.75 

23,940.00 
11,136.25 

236.41 I 
18.32 

1,078.40 
11,991.14 

27.10 
257.16 
136.10 

33,178.75 

14,659.20 

435.18 

10,974.91 
5,560.51 

... 781.64 

Silver. 

Fineozs 

.33 

12.68 
198.70 1,601.83 ••• ••. . .. 

... ~·~-··· -1-·-+-·· _9;78~ 
43.47 ~ 4,223.4() ••• 99.46 ~ 

202.00 13,862.32 

~.oo I .~.73 ·'---~-· _._oo_ 



Barrambie 
Do. 

Bell chambers 

Birrigrin 
Do. 

Curran's Find 
Do. 

Erroll's 
Do. 

Ran cock's 
Do. 
Do. 

Maninga Marley 
Do. 
Do. 

Do. 

Do. 

Do. 
Do. 

Do. 
Do. 

Montagu 
Do. 

Nungarra 
Do. 

Sandstone 
Do. 
Do. 
Do. 
Do. 

Youanmi 
Do. 

949B 

Voided leases •.. 
Sundry claims 

Sundry claims 

Voided leases •.. 
Sundry claims 

Voided leases •.. 
Sundry claims 

Voided leases •.. 
Sundry claims 

Comedy King 
Voided leases •.. 
Sundry claims 

203B (Havilah) .. . 
203B (Havilah) ... • •• 
203B, (243B), (Havilah G.M. Co., N.L.) 

(249B), (254B), 
(287B), (288B), 
(289B), (305B), 
(350B), (504B) 

203B, (243B), (Havilah G.M. Co., N.L.) 
(287B), (289B), 
(350B) 

203B, (243B), 
(249B), (254B), 
(287B), (288B), 
(289B), (305B) 

203B, 345B 

(Havilah leases) •.. 

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

... . .. 

... ... 

... ... 

... ... 

... ... 

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

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

... ... 

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

... ... 

... ... 

... . .. 
203B, (243B), 

Havilah leases ••• 
(Havilah leases : Tailings T reatment 

(289B), 

(946B) 
(95u) 
947B 

Ltd.) 
Voided leases ... 
Sundry claims 

Voided leases ... 
Sundry claims 

Voided leases ... 
Sundry claims 

N ous Verrons 
Oroya East 
Waratah ... 

Voided leases ... 
Sundry claims 

Voided leases ... 
Sundry claims 

From District generally :­
Sundry Parcels treated at : 

State Battery, Sandstone 
State Battery, Youanmi ... 

Various Works ... 
Reporte<J by Banks and Gold Dealers 

Total 

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

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

... ... 

... ... 

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

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

... ... 

... ... 

... ... 

... ... 

... . .. 

... ... 

... ... 

·r 
BLAOK RANGE DISTRICT. 

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

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

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

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

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

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

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

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

... . .. 65.25 96.93 

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

... . .. 58.50 12.77 

... . .. ... ... ... . .. . .. ... ... . .. . .. -· 

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

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

... ... 286.00 310.55 

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

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

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

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

... . .. 57.00 131.09 

... ... ... .. . 
! I I ... ... . .. ... 

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

... ... 207.00 173.47 
I 290.00 235.63 ... ... 

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

... ... 258.50 228.48 

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

... .. . 804.00 197.15 

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

... ... 40.00 178.63 

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

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

... .. . 2,066.25 1,564.70 

... . .. .. . 455.50 1,862.24 .. . . .. 3.53 133.52 158.05 494.37 ... 

... . .. . .. 159.00 59.81 .. . 

... . .. 820.68 12,018.16 15,040.45 .. . 

... . .. 34.52 744.50 678.89 . .. 

... 18.24 222.89 7,038.50 3,001.02 .. . ... . .. 29.38 1,188.50 430.37 .. . 

.. . 14.17 132.04 72.00 426.68 .. . ... 6.53 399.II 228.00 327.90 .. . 

. .. .. . ... 158.25 237.69 .. . . .. .. . 6,523.59 31,359.75 32,496.84 55.7! .. . 4.21 ll9.02 2,867.00 1,443.42 .. . 

. .. . .. ... 1,507.50 2,315.74 . .. . .. ... .. . 638.00 716.05 . .. . .. ... . .. 36,508.00 20,052.80 22.35 

... ... .. . 6,026.00 5,029.69 .. . 

... .. . .. . 2,240.00 2,432.48 .. . 

... .. . ... 852.00 942.59 .. . 

.. . .. . ... 371.00 2,086.50 .. . 

... . .. 195.20 11,977.23 14,442.35 . .. . .. .. . 158.16 853.50 669.68 .. . 

.. . ... 94.39 9,133.40 7,223.46 .. . . .. .. . 45.67 876.50 672.88 . .. 

.. . 25.~ 932.34 9,000. 75 4,813.99 .. . 
46.6 1,455.98 3,601.9d 2,212.33 . .. .. . 

.. . ... ... 185.50 155.51 . .. 

... .. . I 60.87 207.00 173.47 .. . 
I 316.55 279.77 ... .. . .. . .. . 

.. . 4.75 3,550.59 688,541.42 442,459.33 ll,754.22 

... 33.72 1,358.39 5,629.15 3,483.30 .. . 

. .. .36 126.92 358,978.78 176,882.54 4,608.55 

... 1.07 2.31 4,234. 75 1,031.63 .. . 

.. . ... .. . 222.00 16,425.21 59.53 ... .. . ... 40.00 4,324.09 .. . 

... .. . .. . 37.00 5,664. 78 .. . 

... 1,353.43 ll.43 ... ... .. . 

.. . 1,512.62 16,427.00 1,198,425.14 770,989.85 16,500.57 
-



TABtE IV.-Production of Gold and Silve'r from all sources, etc.-OOntinued. 

Mlirchison Goldfield. 

CUE DISTRICT. 

ToTAL FO'l. 1927. 

MINING NuMBER oF REGISTERED NAME OF CoMPANY Alluvial. 1 Dollied and 1 Ore 

\ 

Gold I Silver. Alluvial 
CENTRE. LEASE. OR LEASE, Specimens. treated. therefrom. 

Fine OZB, I Fine OZB. 1 Tons (2,240lbs.)l Fine ozs. l Fine ozs. Fine ozs. 

rrambie I Voided leases ••. I I j 
... ... .. ~. . .. ... . .. . ... .. ~ ... . .. 

Do. ... ... Sundry claims .... .. ~ ... ... . .. ... ... . .. 

Cuddingwarra (1860) ... . .. Big Bell ... .... . . ... . .. .. . . .. . .. .. . . .. 
Do. ... 2050 ... . .. Little Bell .. ~ ' ... ... . .. 4.49 149.50 26.47 . .. .. . 
Do. ... ... Voided leases ... ... . .. ... . .. . .. . .. . .. 10.59 

Do. ... ... Sundry claims ... ... 4.47 . .. 95.25 75.00 ... 6.90 

e ... ... 2053 ... ... Carnation ... ... ... ... .... 28.25 ·3.93 .. . ... 
Cu 

Do. ... (2049) ... . .. Gem of Cue Extended ... ... ... .. . ... . .. .. . .. . 
Do. ... ... Voided leases ... ... ... . .. ... ... .. . .. . 41.26 

Do. ... ... ·· · Sundry · daims ... ... '2.10 II.43 379.05 222.07 . .. 73.47 

elya ... ... Voided leases ... ... ... ... ... . .. . .. .. . . .. 
Do. ... ... Sundry claims ... . .. ... . .. . .. . .. .. . .. . E 

rrolls ... ... Voided leases .... ... . .. ... ... . .. . .. .. . . .. 
Do. ... ... ·Sundry claims ... ... ... ..... ... . .. . .. . .. E 

\ 
indoolah ... ... Voided leases ... ... ... .. . ... . .. . .. ... 3.07 

Do. ... ... Sundry claims ... . .. .. . ... . .. . .. ... .. . M 

" 
y's ·Find 1977 ... ... Emu· . .. ... ... .. . ... .. ... ... ' 

.. . ... ... 
Do. ... 1981 ... ... (Emu North) ... ... ... .. . ... . .. ... . .. .. . 
Do. ... 1981 ... . .. Emu North: Moraroa··G.M.Co., N.L. ... •••' 1,636.00 1,028.41 ... ,. ... 
Do. ... .. ... Voided leases ... ... . .. . .. •••' ... . .. ... . .. 
Do: ... ... Sundry claims ... . .. .. . ... . .. ... . " 169.59 

Reed 

uckabia)lna .. ,. 2048 ... ... Buttercup ... . .. .. ... 445.50 105.65 ... . .. ... ... 
Do. ... ... Voided leases ... . .. .. . ... .. . ... .. . .. . 
Do. ... " ... ,, Sundry claims·· ... . .. .. . 26.76 405.75 239.32 .. . 24.06 

T 

uckanarra ... 2056 ... . .. 
I 

Hermit ... ... . .. . .. . .. 
I 

... 28.00 46.80 ... I ... 
Do. ... ... Voided leases ... ... ... . .. . .. ... . .. .. . 14.65 

Do. ... . .. Sundry claims . .. . .. . .. 4.13 380.00 239.94 ... 99.95 
T 

I. 

,_ L 

ToTAL PRo DUCT!ON. 

I Dolli~d and l Ore 
Speormens. treate 

Gold 
d. therefrom. 

1 
Fine ozs. 

j 
22.49 
. .. 
. .. 

4.49 
124.53 
91.39 

.. . . .. 
544.21 
624.43 

8.78 
101.86 

20.25 
.. . 
.. . 

9.81 

.. . . .. 

... 
214.65 

89.74 

.. . 
162.70 
128.90 

.. . 
3,061.77 

622.49 

!Tons(2,2 40lbs.)l Fine ozs. 

I 

16,90 
7 
3.92! 
0.50 

64,44 
14 

35,85 

8.36 
9.50 
5.75 

9 98.98 

2 
7 
8.25 
I. 75 
3.62 
1.04 

280,99 
18,79 

97 
59 

14,09 
22 

7,93 
1,01 

1.00 
5.15 

8.50 
7.00 

5.50 
7.00 

52 
9,17 
1,34 

50 

555.50 
9.00 
5.00 
6.75 
5.50 

72 
3,02 
1,28 

2 
18,00 

8.25 
0.00 
2.00 

8.00 
0.40 
3.73 4,39 

14,338.52 
35.81 

10,965.90 
26.47 

43,796.59 
1,378.52 

3.93 
100.59 

215,678. Il 
Il,462.31 

I, 778.94 
630.47 

8,902.24 
92.86 

4,773.33 
1,130.39 

280.88 
282.46 

4,287.62 
6,107.35 

672.27 

167.44 
4,302.51 

844.71 

46.80 I 
20,708.29 

7,927.83 

Silver 

Fine ozs 

125.60 

85.29 

15.42 

66.63 

42.97 

5.00 

172.77 



Ab bott's I 
Do. I 

Belele 

Burnakura 
Do. 

Chesterfield •.. 
Do. 

Gabanintha ••. · 
Do. 
Do. 

Garden Gully 
Do. 

Gum Creek ... 
Do. 

Holden's Find 
Do. 
Do. 

Jillawarra 
Do. 

Meeka Pools ... 
Do. 

Meekatharra ... 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

From District generaUy :-
Sundry Parcels treated at : 

Cue No. I Works 
State Battery, Cue 
State Battery, Tuckanarra 
Triplicate Works .. . 

Various Works .. . 
Reported by Banks and Gold Dealers 

Total 

VPiiled lf"Alli'el! ... 
Stmd ry claims 

Sundry claims 

Voided leases .;. 
Sundry claims 

Voided leases ... 
Sundry claims 

1521N Mountain View •.. · 
Voided leases ... 
Sundry claims 

Voided leases •.. 
Sundry claims 

Voided leases ... 
Sundcy claims 

1291N Waterloo ... 
Voided leases ... 
Sundry claims 

Voided leases ... 
Sundry claims 

Voided leases ... 
Sundry claims 

1534N Empire 
(J501N) Empire 
477N (Fenian) 
477N, 814N Fenian leases 
1466N Haveluck ... 

Haveluck North 

•i···· 

(J528N) ... . ... 

475N ... ···1 (Ingliston Consols Extended) 
475N, 515N, 729N, Ingliston Consols Extended 

822N leases 
(J53lN) Ingliston G.M. Co., N.L. 
1538N Ingliston G.M. Co., N.L. 
533N Marmont ... 

I 1,870.50 

I ... 12.75 r~:~g 5~;:;g 
6,684.54 
3,266.42 
4,091.53 
3,546.56 

18,568.66 
4.38 ••. ••• 870.26 7.54 • ••• ~·· ... ~5,055.02 

J-----1-0-.95-+---46-.81- 8,560.05 l--2-,8-7-8-.84-!-----t--1-,8_1_8-.80-l--5-,840--.o-8- 490:~76. 72 l--8-96-,-880-.-85-l·--5-18-.-68-

~-------~-------- ~---------r--------

MEEKATHARRA DISTRICT. 

26.45 35,210.60 37,124.40 
50·25 39·84 ·49 ll8·85 138·42 

75.50 45.07 75.50 45.07 

3,239.43 38,480.95 30,579.03 26.90 
12.51 81.11 144.50 118.98 

29.02 409.15 6,756.26 7,445.01 .so 
41.63 435.60 487.80 

13.43 13.43 
16.93 21,918.00 13,447.58 815.57 

8.00 24.96 13.05 74.38 1,080.50 797.29 

26.36 74.91 29,854.06 21,435.37 1,102.59 
53.00 42.36 5.38 483.10 514.62 

25.27 88.12 3,639.08 3,359.56 
43.50 20.31 381.50 298.67 

50.00 18.98 14,306.00 4,968.07 
18.00 1,487.00 1,154.88 

164.95 44.63 230.25 195.97 

1,134.68 1,499.55 2,801.53 
169.94 142.95 23.50 53.81 

111.58 82.27 
2.84 211.72 184.83 

17.50 32.20 17.50 32.20 
14.50 55.37 39.89 395.25 968.65 

8,831. 75 18,289.22 I 
313,485.94 254,989.70 

61.50 128.49 689.50 1,115.04 
10.00 4.81 68.75 72.891 

1,536.25 4,248.25 .30 
35,759.00 17,003.36 486,449.22 252,648.93 

16.07 222.75 348.10 
9.25 19.46 9.25 19.46 

55,126.10 39,906.03 

I 



MINING 
CENTRE. 

eekatharra M 
Do. ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 

M istletoe ... 
Do. ... 
Do. ... 

t. M 

M 

Maitland 

unara Gully 
Do. ... 

N annine ... 
Do. ... 
Do. ... 
Do. ... 

uinn's Q ... 
Do. ... 

R uby Well ... 
Do. ... 

s take Well ... 
Do. ... 

tar of the East s 
Do. ... 

y a.longinda •.. 
Do. ... 
Do. ... 

NUMBER 011' 
LEASE. 

1580N ... ... 
580N ... . .. 
580N, (888N) . .. 
1537N ... . .. 
1529N ... ... 
1532N ... . .. 
1530N ... . .. 

... 

. .. 
1502N ... ... 

... 

... 

... 

... 

... 
(166N) ... ... 
(16N), (25N), 

(166N) 
... 
... 
... . .. 
... 
... 
... . .. 
... . .. 

1533N ... ... , . .. . .. 

TABLE IV.-Production of Gold and Silver from all sources, etc.--continued. 

-
REGISTERED NAME 011' COMPANY 

OR LEASE. 

(Marmont Extended) ... ... 
Marmont Extended . .. ... 
(Marmont Extended leases) ... 
New Gwalia ... . .. . .. 

Prohibition G.M. Oo., N.L. . .. . .. 
Prohibition South . .. ... 
United . .. " . .. ... . .. 

Voided leases ••. ... ... 
Sundry claims . .. ... 

M unarm ... . .. . .. . .. 
Voided leases ••. . .. . .. 
Sundry claims ... . .. 

" " 

Sundry claims ... . .. 
Voided leases ... . .. ... 
Sundry claims . .. ... 

Nannine ... . .. . .. ... 
(Nannine leases) ... ... 

Voided leases •.. ... ... 
Sundry claims · . .. ... 
Voided leases ... . .. ... 
Sundry claims . .. ... 
Voided leases ••. . .. ... 
Sundry claims ... . .. 
Voided leases ... . .. . .. 
Sundry claims ... . .. 
Voided leases •.. . .. . .. 
Sundry claims . .. . .. 

Heroic . .. ... . .. . .. 
Voided leases ..• " . .. . .. 
Sundry claiins . .. ... 

MUROHISON GOLDFIELD-continued. 

MEEKATHARRA DISTRICT-continued. 

TOTAL li'OR 1927. 

Alluvial 1 Dallied and 1 
Ore 

I 
Gold 

I Specimens. treated. therefrom. 

Fine ou. I Fine Of'B, I Tons •2,240lbs.)l Fine OZ!I. I 
I r . .. . .. . .. . .. 

. .. . .. 183.25 197.47 

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

. .. . .. 52.75 85.85 

. .. . .. 1,000.00 157.79 

. .. . .. 137.25 16.97 

. .. . .. 301.75 380.56 

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

. .. . .. 267.50 l01.ll 

. .. 6.84 . .. . .. 

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

. .. . .. . .. . .. ... " ... . .. . .. ... ... 

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

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

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

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

. .. . .. . .. •.. . .. ·97 . .. . .. 

. .. . .. . .. . .. ... . .. . .. . .. 
'Ill . .. ... . .. . .. . .. . .. . .. . .. 

... . .. . .. . .. 
L32 ... . .. . .. 

... . .. ... . .. ... " ... . .. ... . .. 
" 

... 
I 

... 150.50 73.41 
... . .. . .. ... 
... .. . 140.00 22.32 

Silver. Alluvial 

Fine ou. Fine ozs. 

I . .. . .. 
. .. . .. ... . .. . .. . .. . .. . .. ... . .. 
. .. . .. ... 3.88 
... 187.56 ... . .. ... 4.15 ... 1,1;1.64 

... 
. .. . .. 
... . .. ... . .. 
... . .. ... . .. 
... 34.02 ... 74.53 

... 7.30 ... 15.07 

. .. . .. ... 998.30 

... . .. ... 1.32 ... 
... . .. . .. 
" ... . .. 

... . .. . .. . .. ... 13.82 

ToTAL PRODUCTION. 

l Dallied and Ore 

I 
Gold 

I 
Silver 

Specimens. treated. therefrom. 

I Fine ou. I Tons (2,240lbs. )! Fine OZIO. I Fine ozs 
I -

I 43.00 1 . .. 38.03 . .. 
. .. 183.25 197.47 . .. 
. .. 152.00 129.61 . .. . .. 52.75 85.85 . .. 
. .. 1,000.00 157.79 . .. 
. .. 137.25 16.97 . .. 
. .. 526.00 670.71 . .. 
598.42 353,397.89 193,175.58 2,454.74 
216.61 8,254.95 4,138.49 . .. 

1,000.24 309.00 268.66 . .. 
. .. . .. . .. . .. 
63.65 . .. . .. . .. 

. .. 41.25 96.25 . .. 

. .. 13,167.75 6,489.65 . .. 
11.62 90.50 66.31 . .. 

218.15 267.00 772.96 . .. 
8.71 23,649.60 24,385.66 12.7.60 

372.54 68,097.02 43,048.73 39.81i 
419.02 2,482.45 1,991.28 . .. 

1,186.50 18,931.16 8,SS6.79 90.70 
1,172.91 1,671.50 1,458.18 . .. 

7,443.00 3,988.36 . .. . .. 
389.32 261.00 341.66 ' ' . .. 

I 
200.12 21,362.00 9,566.18 . .. 
. 31.79 286;50 301.26 . .. 
. .. 27,244.00 20,305.40 . .. 
. .. 127:62 94.97 . .. 
. .. 150.50 73.41 I . .. 

1,oiH.!!2 2o,77ti;U2 13,256.351 !Ulil 
536.58 2;374d7 1,940.119 ... 



... 

Day Dawn ... 
Do. ... 
Do. ... 

Do. ... 
Do. ... 
Do. ... 
Do. ... 

Jasper Hill •.. 
Do. ... 

Lake Austin 
(Island) 

Do. ... 
Do. ... 

Mainland ... 
Do. ... 
Do. ... 

From District generaUy :-
Sundry Parcels treated at : 

Ruby Well Battery 
State Battery, Meekatharra 
State Battery, Quinn's 
Tumbulgum Sand Syndicate Works 

Various Works 
Reported by Banks and Gold Dealel'll 

Total 

ID, 170D, 210D •.. Great Fingall leases 
lD ... ... (Great Fingall· No. 1) 

... ... ... ... ... 
21.14 

22.46 

... ... ... ... . .. . .. 
ID, (2D), (86D), (Great Fingall Consolidated, Ltd.) •.. ... 
(87D), (99D), 
(119D), (129D), 
(158D), (159D), 
170D, (185D), 
(191D) (209D), 
210D, (211D), 
(212D), (213D), 
(224D), (225D), 
(249D), (424D), 
(453D), (455D), 
(467D) 

ID ... ... (London, Australian, and General Ex· ... 
ploration Co., Ltd.) 

569D ... ... South Fingall ... . .. ... . .. 
... Voided leases •.. ... ... . .. 
... Sundry claims ... ... . .. 
... Voided leases ••• ... ... ... 
... Sundry claims ... ... . .. 

536D ... ... Eureka ... ... ... ... ... 
... Voided leases ••• ... ... ... 
... Sundry claims ... ... 22.58 

571D ... . .. Mainland Consols ... ... ... 
... Voided leases •.. ... ... ... 
... Sundry claims ... ... . .. 

From District generaUy :-
Sundry Parcels treated at : 

Neptune Works ... ... ... ... ···~ Various Works ... ... ... ... . .. 
Reported by Banks and Gold Dealers ... ... . .. 

Total ... ... ... 22.58 

I 

. .. ... ... ... ... . .. . .. 699.32 .. . 

... ... 487.08 ... . .. .. . 14.00 12,387.41 19.00 ... ... ... ... . .. ... . .. 618.79 . .. 

. .. ... ... ... ... ... . .. 205.95 . .. 

... ... ... ... ... . .. 172.75 I 4,475.42 342.17 ... ... ... ... 9,949.63 13.79 ·'· I . .. . .. 
7.81 88,885.00 18,986.77 ... 11,844.82 18,472.76 1,600,946.241 1,052,215.20 5,028.90 

DA.Y DAWN DISTRICT. 

... 213.25 145.31 ... ... . .. 330.25 413.59 . .. 

... ... .. . ... . .. ... . .. 5.'93 

... ... ... . .. . .. 18.19 1,865,708.45 1,185,412.46 169,210.20 

... ... .. . ... ... . .. 32.00 10.24 ... 

... 1,295.25 866.57 ... ... . .. 2,431.00 1,408.52 . .. 

... . .. ... . .. 160.64 545.37 46,027.38 31,319.37 .24 ... 188.25 36.83 . .. 33.99 304.36 4,693.91 2,865.52 ... 

... ... .. . . .. 4.90 1,210.23 16,080.75 9,369.47 . .. 

. .. 44.25 8.94 . .. . .. 401.~7 402.75 477.38 . .. 
' ! 1,27I.bl 57.25 892.61 ... . .. . .. . .. . .. ... 

601.~2 ... ... . .. . .. 1,591.39 29,954.12 45,477.99 ... 
. .. 23.75 17.55 ... 59.~7 567.57 953.~9 586.03 . .. 
... 15.25 370.09 ... . .. 590.51 39.25 667.74 . .. 
... . .. . .. . .. .41 2,706.26 7,272.13 23,129.51 . .. . .. 19.50 5.72 ... 3.24 677.12 123.451 170.58 . .. 

i 

I . .. ... ... ... . .. . .. . .. 160.57 ... . .. ... .. . ... 
1,606.99 1 

16.61 940.75 1,53~.30 ... ... . .. . .. ... 3.48 . .. .77 . .. 
... 1,799.50 1,451.01 . .. 2,471.16 1 9,903.87 1,975,046. 83 1,803,905~58 169,210.44. 

I 



MINING 
CENTRE,. 

NUMBER OF 
LEASE. 

REOISTEnFn NA 
o.u L 

ME OJI 
EA.SB, 

(Empress) 
Empress ... 
(Empress leas ea) 

... ... 

ea ••• Voided leas 
Sundry clalnl8 

Broken Bond 
Christma.R Gif 
Hill 60 

t 

Leap Year 
Neptune ... 
New Haveloc 
Poverty Pot 
Revenue .. . 
Rubicon .. . 
Saturn 

k 

... 

... ... 

... ... 

... 

... 

... 

... 

... 
ea ... Voided leas 

Sundry claim 8 

Voided leas ea 

Sundry claims 

Moyagee ... 
Voided leases 
Sundry claim 8 

Elsie 
ea Voided .leas 

Sundry claims 

' Sundry claim 8 

... 

... ... 

... ... 

TABLE IV.-Prodtlction of Gold atld Silver from all sources, l(tc.-oontinued. 
1 I . 

MUROHISON GOLDFIELD-continued. 

MOUNT MAGNET DISTRICT. 

TOTAL FOR 1927. 

COMPANY Alluvial. l Dollied and I Ore 

I 
Gold 

I 
Silver. Alluvial 

Specimens. / treated. therefrom. 

Fine Ollll, I Fine ozs. I Tons (2,240lbs. )f Fine ozs. I Fine ozs. Fine ozs. 

·-

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

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

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

. .. ... . .. . .. ... . .. ... ... ... ... 2.28 ... 102.25 33.86 ... 19.14 

. .. ... ... . .. 71·50 II8.20 ... . .. 

... . .. ... . .. 38.00 268.45 ... . .. 

. .. ... ... . .. 3,830.00 2,073·54 ... ... 

... . .. ... .. . ... 29.06 ... . .. 

. .. ... . .. 6.70 47.25 92.81 ... . .. 

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

. .. ... . .. ... 19.75 15.01 ... . .. 

... . .. ... .. . ... 16.52 ... . .. 

... ... ... .. . 34.00 22.23 ... ... 

... . .. ... .. . II3.50 53.23 ... ... 

... . .. ... . .. ... .. . . .. 27.83 

... ... . .. 7.60 521.50 417.25 ... 1.82 
'' 

. .. ... ... . .. ... . .. ... 63.29 

... ... ... . .. ... ... . .. . .. 
! 

. .. ... ... . .. 70.00 \ 59.76 ... . .. 

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

... . .. . .. . .. ... ... ... 2,83 

... ... ... . .. 48.50 367.26 ... . .. 

... . .. ... . .. ... 
' 

. .. ... . .. 
... ... ... .. . 5.00 20.71 ... . .. 

: 
... . .. ... . .. ... I ... ... . .. 

TOTAL I'~oncC'ITON. 

Dollied and I Ore 

I 
Gold l Silver. 

Specimens. treated. there from. 

I Fine ozs. I Tons (2,240lbs.)l Fine ozs. ! Fine ozs. 

. .. 1,649.00 7,361.81 .. . . .. 75.00 454.53 . .. 

. .. 4,813.00 3,171.33 .. . 

3,196. 79 134,931.23 II3,240.12 458.82 
98.01 2,982.17 2,450.08 . .. 

. .. 212.25 541.18 . .. 

. .. 38.00 268.45 . .. 

. .. 6,482.00 3,047.46 .. . 

. .. 1,633. 75 1,312.48 . .. 
6.70 360.00 544.68 . .. 

15.77 2,105.00 1,005.29 .. . 
. .. 39.75 375.26 . .. . .. 44.75 647.83 . .. 
. .. 97.00 56.15 .. . 
41.00 275.50 219.54 . .. 

8,409.19 368,505.ll 209,207.39 714.36 
1,261.81 24,121.25 16,212.84 . .. 

764.53 5,522.28 2,8ll. 75 . .. 
37.22 214.50 144.10 . .. 

. .. 197.90 639.50 . .. 
5.08 4,571.45 6,696.48 . .. 

1II.10 661.73 762.66 . .. 
1,434.45 48.75 469.21 . .. 

178.89 39.02 69.52 . .. 
469.98 140.67 881.62 . .. ·' 

. .. 33.00 44.58 . .. 



Adavale 

Bilberatha 
Do. 

Carlaminda ... 
Do. 

Field's Find •.. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Goodingnow 
Do. 
Do. 
Do. 
Do. 

Gullewa 
Do. 

Kirkalucka 

Messenger's 
Patch 

Do. 
Do. 
Do. 
Do. 

Mt. Farmer ... 
Do. 

Mt. Gibson ... 
Do. 

Ninghan 
Do. 

, 

From District genera!!'!!:-
Sundry Parcels treated at : 

Fremantle Trading Co., Ltd., Works 
Long Reef Cya.nide Works 
Morning Star Battery 
State Battery, Boogardie 

Various Works. . .. 
Reported by Banks and Gold Dealers · 

Total 

Sundry claims . 

Voided leases ... 
Sundry claims 

Voided leases ... 
Sundry claim~! 

986 Bald win 
907, 909 Brown's Reward leases 
985 Churchill ... 
902 Field's Find Extended 
984 Mt. Guthrie 

Voidll(l leases ..• 
Sundry claims 

(878) Carnation 
980 Lake View 
974 Princess Mary 

Voided leases ... 
Sundry daims 

Voided leases ... 
Sun~ry claims 

Sundry claims 

880, 897 Brilliant G.M. Co., N.L. 

880 (Gnows Ne>t) 
880, 897 (Gnows Nest G.Ms., Ltd.) 

Voided leases ..• 
Sundry claims 

Voided leases 
Sundry claims 

Voided leases ... 
Sundry claims 

Voided leases ... 
Sundry claims 

2.28 14.30 4,901.25 

Yalgoo Goldfield. 

19.75 

80.00 
362.00 

70.00 

130.50 

109.75 

34.00 
405.00 

5.87 8.00 

774.00 

15.00 

143.80 
7.11 260.76 

874.80 
847.49 92.51 17,765.42 

43.06 15,828.72 LOO 
1,775.82 .35 

4,442.49 1,890.73 16,030.87 559,929.63 40'7 ,509. 33 1,174.18 

10.00 12.56 

554.00 200.07 
34.4;{ 2.90 44.00 135.11 

947.32 524.72 3.30 
114.00 71.96 

56.42 80.00 56.42 
350.53 4,421.25 3,757.90 

38.45 70.00 38.45 
1!:1 

10.38 31.50 31.35 ~ 

16.88 201.50 40.10 
209.34 36,207.05 26,833.68 

63.59 5.77 163.59 1,053. 75 852.28 

57.47 3,017.00 4,824.94 
617.26 573.00 839.90 

38.00 36.01 
146.70 272.73 25,679.56 29,300.26 
148.00 80.76 3,309.00 1,845.53 

.78 23,074.50 15,137.98 
5·87 21·07 711.75 588.21 

8.80 4.01 

366.68 8,392.00 4,407.0! 333.18 

10,938.00 9,827.20 158.06 
6,175.00 6,709.40 363.97 

321.80 591.76 383.10 
12. ~}~; 463.12 324.29 453.55 293.7!\ 

't 

64.00 40.19\ 
5.00 6.2:! 

6.44 434.50 803.57 
76.00 40.84 

10.00 1.41 ~ 5.00 17.89 

\ 
! 



TABLE IV.~~ro,tion ~/ Gold cmd Silver from all sources, etc.-«~ntinued. 

Y ALGOO GOLDFIELD-continued. 

TOTAL FOR 1927. TOTAL PRODUCTION, 

I I I Mmmo NUMBER OF REGISTERED NADtE OF COMP.olNY Alluvial. 1 ~llied and 1 
Ore Gold Silftw. Alluvial ~~~andl Ore 

CENTRE. LEAsE. OR LEASE, Specimens. treated. therefrom. Speormens. treated. 

Fine ozs. I Fine ozs. I Tons (2,240lbs.)j Fine ozs. l 
F"rne ozs. Fine ozs. I Fine ozs. l Tons (2,240lbs.)l 

I 

Noongal ... 953 . .. ... Revival ... ... . .. . .. . .. ... 215.00 80.91 . .. ... . .. 1,360.00 
Do. ... . .. Voided leases •.. ... . .. ... ... . .. . .. . .. . .. 15.86 3,086.95 
Do. ... . .. Sundry claims . .. . .. 23.00 . .. 87.00 65.32 . .. 34.55 64.97 710.75 

Nyounda ... . .. i Voided leases . .. . .. . .. ... . .. ... ... . .. . .. 217.63 416.00 
Do. ... . .. Sundry claims . .. . .. ... . .. . .. . .. . .. . .. 4.28 44.00 

Pinyalling ... . .. Voided leases ••• -· ... ... . .. ... . .. . .. . .. 1.36 2,281.60 
Do. ... . .. Sundry claims . .. . .. ... . .. ... . .. . .. . .. 2.59 160.50 

Rothsay ... . .. Voided leases ••• ... . .. ... . .. ... ... . .. . .. ... 9,360.25 
Do. ... . .. Sundry claims . .. . .. . .. . .. 254.50 89.18 . .. . .. ... 1,798. 75 

W adgingarra ••• ... Voided leases ••• ... . .. ... . .. ... ... . .. ... . .. 541.61 
Do. ... . .. Sundry claims ... . .. . .. . .. ... ... . .. . .. ... 71.50 

W arda W a.rra (982) ... . .. Western Queen ... . .. . .. . .. 16.00 3.38 . .. ... ... 36.00 
Do. ... . .. Voided leases ••• ... . .. ... . .. ... . .. . .. ... . .. 15.50 
Do. ... . .. Sundry claims . .. . .. ... . .. ... ... . .. ... ... 127.00 

Warriedar ... . .. Voided leases .•. ... ... . .. . .. ... . .. . .. ... . .. 12,122.00 
Do. ... . .. I Sundry claims . .. . .. ... . .. 141.25 24.77 . .. ... 2.84 2,031.10 

Yalgoo ... . .. I Voided leases ••• ... . .. ... . .. ... ... . .. . .. 3.23 6,314.50 
Do. ... ... l Sundry claims ... . .. . .. . .. ... . .. "' . .. ... 19.89 856.50 

Yuin ... (976) Royal Standard ... 97.85 ... . .. 
I 

. .. ... ... . .. ... . .. ... ... . .. 
Do. ... . .. Voided leases ..• ... . .. . .. . .. ... . .. . .. . .. 127.12 66,048.50 
Do. ... . .. Sundry claims ... . .. ... . .. ... . .. . .. . .. 4.70 279.50 

From Goldfield generally :-
Sundry Parcels treated at : 

Brown's Reward Battery ... ... ... . .. . .. ... 72.60 ... ... ... . .. 
State Battery,Goodingnow (Payne's Find) •'•• ... ... I ... 11.12 ... . .. 

I 
.. . 38.50 

State Battery, Warriedar · ... · ••• ... . .. ... ... 299.89 ... ... . .. ... 
Various Works ... ... ... ... . .. . .. 

::: .... I • ~.~-~· 
... . .. 

·-~~ 
664.00 

Reported by Banks and Gold Dealers ... . .. . .. . .. ... . 804.1!3 ••• . .. ... 
T~tal 

... 28.00 2,886.53 ,1,612.49 ,1,878.55 235,865.80 ... ... ... ... ... . ' "' 

I 
I 

I 
; 

: 

I 
Gold. 

therefrom. 
I 

Fine ozs. I 
754.21 

1,1:!47.66 
445.85 

183.91 
33.24 

902.03 
132.57 

3,560.38 
851.92 

600.91 
38.21 

9.82 
14.88 
96.70 

4,313.13 
734.69 

9,965.18 
518.75 

177.55 
27,188.08 

59.20 
I 

I 
72.60 

1,957.4\J 
3,774.45 
1,795.78 ... 

I 
167,691.18 1 

' 

SiJve, 

Fine ozs. 

. .. 

. .. . .. 

. .. . .. 

. .. . .. 

. .. . .. 

. .. ,M 
ll . .. 

. .. . .. . .. 
7.30 . .. 

. .. . .. 

. .. 
130.13 . .. 

.. .. , 

. .. . .. 
ll6~67 . .. 

:t,022.61 



•• 

Australia 
United 

Do. 

Eucalyptus ••. 
Federation Well 

Do. 

Xorong 
Dot 

Linden 
Do. 

Do. 
Do. 

lft. Ma.rga.ret 
Do. 

lit. Morga.ns •.. 

Do. 
Do. 

Do. 
Do. 

lfurtin Mutrin 
Do. 

Red castle 
Do. 

Y unda.mind.era 
Do. 

. ... 

Mount Margaret Goldfield. 

346ll' [1024R] 
341F, (903R], 343F, 

[985R] 

Voided leases ... 

Sundry Claims 

Sundry claims 
Voided leases ... 
Sundry claims 

Voided Leases 
Sundry claims 

Great Carbine .. . 
Torquay leases .. . 

Voided leases 
Sundry claims 

Voided leases ... 
Sundry claims 

5F, (10F), (19F), (Westralia Mt. Morga.ns G.M. Co., Ltd.) 
(22F),(32F),(73F) 

7F, (20F), (21F) ... (Westralia Mt. Morga.ns G.M. Co., Ltd.) 
5F, (6F), 7F, (10F), Westralia Mt. Morga.ns Mines, N.L. ... 

(19F), (20F), (22F), 
(32F), 301F 

From Di81lrict generally :-

Voided leases ... 
Sundry claims 

Voided leases ... 
Sundry claims 

Voided leases ... 
Sundry claims 

Voided leases ... 
Sundry claims 

Sundry Parcels treated at : 
Battlesville Battery 
Hainault Sulphide Plant, Kalgoorlie 
Mt. Morven Cyanide Works 

4.2 9 

3.8 I 

2.6 9 

MOUNT MORGANS DISTRICT. 

... ... ... 

... ... ... 

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

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

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

... ... . .. 
4.95 94.75 45.58 

... ... . .. 
4.90 ... ... 

... ... . .. 

... ... ... ... 10,395.00 3,520.99 

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

... ... ... ... 20.50 31.66 

... ... ... ... ... 
I 

... 
... ... . .. ... 97.55 I 100.02 

... ... ... ... ... ... ... . .. ... 
State Battery, Linden 
Westralia Mt. Morgans Works ... 

Various Works 
Reported by Banks and Gold Dealers 

Total 

... ... ... . .. . .. . .. ... ... ... ... ... ... 
9 9.85 10,607.80 8,698.25 

:::~·:: ... . .. 
~~: -~0.7 

... 

... 

... . .. ... 

... . .. 

. .. . .. 

... ... 

... ... 

... 

... ... 

.. . ... 

... 

... 

... . .. 
I ... 
i ... 

I . .. . .. ... .. . 
... ... ... 
... 

.. . 1,911.63 15,913.69 23,305.76 1.76 

.. . 580.98 799.25 2,072.62 ... 

. .. . .. 88.50 107.04 ... 

. .. ... 1,248.50 1,782. 71 ... 

.. . ... 108.07 64.68 ... 
17.95 72.23 2,722.00 3,473.45 ... 
. .. 34.97 279.28 232.89 ... 
. .. ... 136.50 41.07 .. . 
. .. .. . 6223.53 3,806.97 .68 

. .. ... 26,124.75 12,939.25 .. . 
4.29 4.95 1,254.00 955.97 ... 

.37 . .. 6,412.89 4,290.53 12.55 
16.61 66.95 366.10 289.21 ... 
. .. .. . 575,148.00 294,758.28 5,552.63 

. .. . .. 18,261.00 8,127.69 .. . ... ... 197,193.82 54,883.69 .. . 

... 76.56 38,923.75 22,769.63 77.86 
12.48 22.66 1,392.29 1,704.22 .. . 
10.43 222.93 128,706.22 101,163.09 29.00 
2.69 245.90 1,615.55 1,686.52 . .. 
4.49 436.54 2,509.95 2,169.63 .. . ... 103.58 139.00 163.01 .. . 

I 2,553.50 2,093.61 ... .. . . .. 
2.35 885.15 I 591.72 ... .. . 

' 
I 

... ... 126.00 I 370.00 15.94 

... . .. 127.21 83.91 .. . ... ... 129.48 .. . . .. ... 10.00 I 1,981.34 ... 

... .. . ... 153.10 .. . . .. ... 788.50 3,010.07 84.03 
1,746.60 32.47 ... ... . .. 
1,815.91 8,814.70 1,030,057. 00 549,201.14 5,'7'75.05 



MINING NUMBER OF 
CENTRE. LEASE. 

Ca.rdinia l ... 
I 

... 
Do. ... 

I 
... 

I 

Diorite King ... I ... 
Do. ... ... 

Dodger's Well ... 
Do. ... ... 

Lake Darlot ... ... 
Do. ... ... 

Leonora ... 198c ... ... 
Do. ... 190c, 198c, 207c, 

352c, 353c, 380c, 
446c, 447c, 
(450c,) (476c), 
489c, 490c, 504c, 
(523c), 7410, 
742c, 807c, 809c. 
Silo, 812c, 
(813c), (814c), 
980c, (981c), 
1082c, (1225c), 
(1226c), (1227c), 
(1228c), (1229cl, 
(1230c), (1231c), 
(1232c), 1259c, 
(1291c), (1292c), 
1341c, 1342c, 
(1343c), (1344c), 
(1345c), (1346c), 
(1347c) 

Do. ... 198c, 1082c ... 
Do. ... 1980, 1082c, 

(1267c), {1258c), 
12590, (1284c), 
(1285c), (1300c), 
(1301c) 

TABLE IV.-Production of Gold and Bilver from all sources, etc.-eontinue<f 

MT. MA.RGARET GOLDFIELD-contin.ued. 

MOUNT ~ALCOLM DISTRICT. 

TOTAL !rOB 1927. 

REGISTERED NAME 01!' CoMPANY l,_.d·l Ore 

I 
Gold 

I OR LEASE. Alluvial. Speounens. treated. therefrom. Si Alluvial. lver. 

Fine 01!8- I Fine ou. !Tons (2,240lbs.)l Fine ou. I Fin e ozs. Fine ozs. 

Voided leases ... ... ... ... ... ... .. . 
Sundry claims ... .. . ... ... ... . .. 

13.87 
3.40 

Voided leases ... ... . .. ... ... ... .. . 
Sundry claims ... . .. . 2.15 .. . ... 1.15 11.21 

Voided leases ... ... ... ... .. . ... .. . 
Sundry claims ... ... ... ... ... .. . .95 

Voided leases ... ... ... .. . ... ... . .. 
Sundry claims ... ... ... 52.73 ... .. . 63.04 

(Eastern) ... .. . ... ... .. . ... .. . 
Sons of Gwa.lia, Ltd. ... . ... ... .. . 95,854.00 31,407.08 2, •,•'• 604.79 

I 
,. 

1 

I 
(Sons of Gwa.lia South G.M. Co., N.L.) ... .. . ... ... 
(Sons of Gwa.lia South G.Ms., Ltd.) ... ... .. . . .. ... 

ToTAL PRonucTION. 

Dollied and 
Specimens. 

Fine ozs. 

1,591 .66 
24.70 

845.23 
148.62 

57.90 
3.37 

58.25 

Ore 
treated. 

!Tons (2,240lbs.)l 

1,631. 74 
60.00 

34,659.03 
2,664.80 

1,299.30 
798.75 

1,048.ll 
599.20 

302.00 
3,064,210.67 

631.00 
98,239.00 

Gold 
therefrom. 

Fine ozs. 

3,613.33 
89.52 

31,744.34 
3,190.15 

1,927.94 
66.5.13 

450.52 
146.05 

321.72 
1,424,000.65 

903.61 
51,593.99 

Silver. 

Fine ozs. 

24.05 

~ 
Q 

92,046.85 

8.66 



Do. 
Do. 
Do. 

Malcolm 
Do. 

Mertondale 
Do. 

198c, 1082c, 1259c (Sons of Gwalia South G.Ms., Ltd) 
Voided leases ... 
Sundry claims 

Voided leases ... 
Sundry claims 

Voided leases ... 
Sundry claims 

Mt. Clifford •.. I329c 
Do. 

Victory No. 1 
Voided leases •.. 
Sundry claims Do. 

Pig Well 
Do. 

.Do. 

Rand wick 
Do. . .. 

1 Webster's Find 
Do. 

Wilson's Creek 
Do. 

Wilson's Patch 
Do. 

Burtville 
Do. 
Do. 

Duketon 
Do. 

Eagle's Nest 
Do. 

Erlistoun 
Do. 
Do. 
Do. 

1547c Starlight ... 
Voided leases •.. 
Sundry claims 

Voided leases ... 
Sundry claims 

Voided leases ... 
Sundry claims 

Voided leases ... 
Sundry claims 

Voided leases ... 
Sundry claims 

From District generally :­
Sundry Parcels treated at : 

Fremantle Trading Co., Ltd., Works 
State Battery, Leonora ... 

Various Works 
Reported by Banks and Gold Dealers 

2138T 

2ll3T 
2141 T, 2145T 

Total 

Nil Desperandum 
Voided leases ••. 
Sundry claims 

Voided leases ••. 
Sundry claims 

Voided leases 
Sundry claims 

Baneygo North •.. 
King of Creation leases 

Voided leases ••. 
Sundry claims 

.37 

···~·· ... . .. 
... 4.07 

... 

... 

... 

... 

... 

... ... 

... ... 

... 

... 

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

... . .. ... . .. . .. 
.89 55.75 97.42 ... 30.31 

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

... ... . .. ... 5.75 

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

... . .. ... . .. 1.82 

... ... . .. . .. 
... ... ... . .. ... 
... . .. . .. . .. 49.26 

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

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

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

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

... ... . .. . .. 66.57 

... ... . .. . .. 30.30 

... ... . .. . .. 36.84 

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

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

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

... ... . .. . .. 4.68 

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

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

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

... . .. . .. . .. 2,483.14 

58.62 95,909.75 81,505.65 2,604.79 2,801.141 

MOUNT ,MARGARET DISTRICT. I . . 
. .. 30·25 144.07 ... . .. 
... . .. . .. . .. 2.29 
... . .. . .. . .. . .. 
. .. . .. . .. ... 3.54 
. .. ... . .. ... . .. 
. .. ... . .. . .. . .. 
. .. ... . .. . .. 11.45 

29.31 83.00 30.91 . .. . .. 
. .. 199.00 80.55 ... ... 
. .. . .. . .. ... . .. 
. .. 8.00. 11.86 . .. 1,179.43 

... 9,909.00 3,169.89 . .. 
1,852.57 162,734.95 87,867.40 10.71 

330.67 10,750.80 9,497.18 ... 
47.07 62,301.78 47,425.54 . .. 
26·50 3,073.65 2,121. 73 ... 

""63·04 
88,663.00 60,840.00 1,497.58 

1,092.46 1,538.97 ... 
249.29 2,475.46 7,854.66 ... 

1,364.45 3,381.50 7,339.23 . .. 
273.83 1,042. 75 1,641. 91 ... 
... 12.00 3.45 . .. 
... 13,575.32 14,673.13 63.68 
34.61 2,738.40 1,160.33 ... 

239.49 8,065.15 8,671.57 . .. 
159.37 1,282.14 944.20 ... 
... 21,760.00 13,970.17 . .. 
16.52 1,397.80 939.58 ... 

. .. 333.50 168.27 . .. 
4.24 5.00 19.04 ... 

99.38 27,395.10 12,638.18 1.05 
13.73 814.00 1,086.36 . .. 

. .. . .. 1.42 . .. 

. .. 103.00 11,334.80 98.14 

... 371.50 7,149. 72 20.12 
131.00 . .. . .. . .. 

7,635.49 8,629,421. 86 1,820,703.68 98,770.84 

. .. 595.87 1,841.49 ... 
413.80 66,801.18 103,935.19 275.27 
133.54 3,261.90 2,942. 79 ... 

3,213.21 31,485.42 22,318.21 ... 
65.43 238.50 370.38 ... 

145.34 331.00 1,215. 78 ... 
428.41 147.50 133.96 ... 

29.31 670.00 213.46 ... 
. .. 1,054.00 481.74 ... 

11.66 27,012.07 18,461.35 ... 
ll6. 81 2,197.24 1,976. 72 ... 



TABLE IV.-Production of Gold and 8 ilver from all sources, etc.-continued. 

MT. MARGllET GOLDFIELD-continued. 

MOUNT MARGARET DISTRICT-continued. 

I TOTAL JrOB 1927. TOTAL PRODUCTION, 

Mnmm NUMBER· OF REGISTERED NAJ1(111 O:D' 0oMP..tNY Alluvial ~~andl Ore 

I 
Gold I snm-: Alluvial. I Dollied and I Ore 

I 
Gold 

I Silver. 
CBNTB:m. L:mA.S111. OR L111A.B111 •. ~pecmnens. i treated. therefrom. Specimens. treated. therefrom. 

I 

Fine ozs. I Fine ozs. I Tons (2,240lba.)l Fine OZB, I Fine OZII. Fine oza. I Fine oza. I Tons (2,240lbs.)l Fine ozs. I Fine OZB. 

I 
I 

Euro ... ... I Voided leases .•. . .. ... . .. ... . .. . .. . .. . .. 65.14 91,556.25 37,582.89 . .. 
Do. ... ... I Sundry claims ... ... . .. ... ... . .. ... . .. 46.52 259.50 370.57 . .. 

Laverton ... 715T, 806T, (1206T), (Kalgoorlie and Boulder Firewood Co., ... ... ... ... . .. . .. . .. 71,802.00 25,003.11 3,364:01 
(1207T), (1483T), (J ... td.) 
(1523T), (1524T), 
(1525T,) (1542T), 

Do. ... 
(1544T), (1548T) 

7I5T, 806T, (1206T), (Lancefield G.M. Co., Ltd.) ... ... . .. . .. ... . .. ... . .. . .. 102,179.78 39,402.81 . .. 
(1207T), (1483T), 
(1523T), (1524T), 
(1525T), (1542T), 
{1544T), (1548T) 

5,824.39 
l 

Do. ... 715, 806T, {1206T), {Lancefield G.M. Co., Ltd.) ... . .. . .. ... ... ... . .. . .. . .. 153,829.00 58,842.47 
(1207T), {1483T), 
{1523T), (1524T), 
(1525T), (1542T), 
(1544T), (1548T) 

Do. ... 715T, 806T, (1206T), (Lancefield G.M. Co., Ltd.) ... ... . .. ... ... ... . .. . .. . .. 260,749.00 103,535.54 21,612:29 
(1207T), (1483T), 

M2,730.051 
(1523T), (1524T), 
(1525T), (1542T), 
(1544T), (1548T) 

Do. ... 7J5T, 806T, (1206T), Lancefield G.Ms., Ltd. ... . .. . .. ... ... 1,015.15 . .. . .. . .. 132,147.38 21,081.58 
(1523T), (1524T), 
(1525T), (1542T), 
(2050T), (2051 T) 

Do. ... 2200T ... ... Pinnacles ... ... ... . .. 2.63 . .. 104.00 17.83 . .. .. 2.(13 ... 122.00 23.76 . .. 
Do. ... ... Voided leases •.. . .. . .. . .. . .. ... . .. . .. 17·.-66 2,024.i1 457,265.74 260,867.84 4,674.69 
Do. ... ... Sundry claims ... ' . .. ... . .. . .. 28.17 . .. 209.18 1,396.48 5,196.45 5,012.39 . .. 

Mt. Barnicoat ... Voided leases ••. ... . .. ... . .. . .. ... . .. . .. ... 652 .• j)O 359.12 . .. " 
Do. ... . .. Sundry claims . .. ... ... . .. . .. ... . .. . .. ... 23.00 23.37 . .. 

Mt. Shenton ... Voided leases ••• ..... . .. ... . .. . .. ... . .. . .. ... 15.00 26.6l) . .. 
Do. ... ... Sundry claims . .. . .. . .. . .. 39.25 52,69 ! . .. . .. ... 39.25 52.69 .. . 

Quartz Hill ... ... Voided leases ... ... ... ... ... .. . ... . .. .. . ... 10.00 3.86 ... 
Red Hill ... ... Sundry claims ... . .. ... ... ... .. . . .. .. . ... 27.00 

~·., 
13.76 ... 



... 

From Doi3trict ge'IW'Gllg·:­
Sundry Parcels treated at : 

"Brown lll:ill Consols Works, Kalgoorlie· 
· · 'Mulga Queen Works 

State Battery, Laverton ••. 
Various Works ••• 

Reported by Banks and Geld Dealers 

Total 

Comet Vale •.. 5217z ... . .. (Gladsome) ... 
Gladsome leases •.. Do. • •. 52I7z, (5333z), ,, .. 

Do. 
Do. 
Do. 

(3180!), 5~'7tlz 
... (54IOz) •.. Lake View .. . 

Voided leases .. . 
Sundry claims 

Goongarrie •.. Voided leases •.. 
Sundry claims Do. 

J.t:enzies 
Do. 
Do. 
Do. 
Do. 
Do. 

Mt. lda 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

5505z 
5423z 
(5504-z) •.. 
5484 

(5503z) ... 
... (5500z), (550Iz), 

(5502z) 
5506z ... 

••• 5480z, 5481z ... 
5481z ... 

Golden Age ... 
Lady Shenton •.. 
Scandinavia ... 
Warrior ... . .. 

Voided leases •.. 
Sundry claims 

Adventure ... 
Elsie May leases 

D. D. ... . .. 
Unexpected Ieases 
(Unexpected South) 

Voided leases ... 
Sundry claims 

From District generally :-
Sundry Parcels treated at : 

Balkis Battery . . . . . . . . . . . . • •. 
Boddington's Cyanide Works ... ••• • .. 
Crusoe Wedderburn Cyanide Works .•. . .. 
Fremantlle Trading Co., Ltd., Works ... • .. 
Gidney'tCyanide Works... ... ... • .. 
Lady H rriet Battery ... ... ... • .. 
'!Wenzies ining & I<-xplorntion 'Cor]rorntiun, Ltd., 

Works ... ... ... ... ... • .. 

·y 

.---~::-~-5-r-__ ._:~_:_.a_1_r ___ ._·~----50-ll t~.u 

2.74 

1.09 

11 

North 'Codlga.rdie Goldfield. 

MENZIES DISTRICT. 

22.20 

2.38 

8.60 

13.00 

ll9.00 
25.00 
15.00 

177.00 

178.00 

77.00 

ll4.00 

.:3.77 

12.60 

606.86 
7.20 
5.15: 

72.68. 

133.74 

29.14 
101.00 

106.99 

326.81 

State Battery, Mt. Ida ... ... ... ... ... • .. 

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

... .... ... . .. 
2,029.49 

8,455.67 

. .. •
94

1 

.. ~1.551 

.•. I 

45.42 
45.57 

43.79 

. .. . .. 

. .. . .. ... 
8,089.76! 

IO..N 
409.70 
34.99 

1,027.51 
791.95 

1,070.-55 
372.98 

I. I$ 

77.07 
ll.95 

. .. 
6.00 

97.50 
151.00 ... 

1,680,505.20 

10,879.50 
64,875.00 

1,135.65 
l47,lll.07 

927.54 

27,198.29 
1,383.27 

ll9.00 
5,314.58 

55.00 
1,160.00 

889,328.47 
20,606.39 

5.00 

77.00 
765.00 
36.00 

57,882.37 
5,697.00 

65.75 

279.50 

13.70 
181.20 

2,865.39 
9,603.44 . .. 

829,823.01. 

8,678.16 
50,329.09 

295.85 
ll9,022.33 

635.80 

17,428.84. 
1,696.07 

606.86 
4;214.23 

33.12 
539.65 

696,785.41 
15,531.33 

1.85 

29.14 
503.57 

29.45 
68,229.23 
3,303.78 

4,648.28 
1,069.35 
1,497.89 

212.98 
906.97 

5,029.02 

. .. .. . 
15.64 .... . .. 

56,847.fft 

95.Jt 
1,410.38 

3,839.28 

ll,34l. 73 
776.49 

106.63 

585.27 
30.00 

639.50 
1,842.25 
1,807.05 1,039.43 Various Works ... ... ... ... ... ... •.. •·· hh-"" 

Reportea by Banks and Gold Dealers ... ... 1.85 •.. ··· ··· ... 971.68 195.48 ... ... . .. 

Total ... ... • .. t---5-.68-·l---24-.58-1---·-;-26-.-60-l 1,~. 94 I--.-.. --JI---1-,1-48-. 9-5-l--4-,0-0-3-.4-1-l--1-,2-3-9,-190-.-18-l--1-,-03-0-,660--. 7-3-l--1-9-,224-.-48-

732.04 
5,028.57 

23,641.87 

• 



TABLE. IV.-Production of Gold nnd .'·! ilver from all sources, etc.-continued. 

NORTH COOLGARDIE GOLDFIELD -continued. 

ULA RRING DISTRICT. 

TOTAL FOR 1927. TOTAL PRoDUCTION. 

MINING NUMBFJR OF REGISTERED NAM& OF COMPANY I NliOO ~·I Ore 

I 
Gold 

I 
I Dolli~d and I Ore Gold Silver. Cmmi.E. LEASE. OR LEASE. Alluvial. Specimens. treated. therefrom. Silver. Alluvial. Specimens. treated. therefrom. 

l Fine ozs. 
I 

Fine ozs. !Tons {2,240lbs.)l Fine ozs. I Fine oze. Fine ozs. I Fine ozs. !Tons {2,240lbs.)l Fine ozs. I Fine ozs 
I 

Davyhurst ... ... Voided leases ... ... ... ... . .. ... . .. 2.93 138.99 155,644.73 123,063.43 5 403.14 
Do. ... ... Sundry claims ... ... ... ... ... ... . .. ... 30.12 5,999.15 3,219.41 ... 

Diemel's Find ... Sundry claims ... . .. ... ... ... . .. . .. ... 7.37 102.50 II9.13 ... 
:Mulline ... ... Voided leases ... ... . .. ... . .. ... ... . .. . .. 274.09 98.230.72 98,844.73 530.75 

Do. ... ... Sundry claims ... . .. ... . .. . .. . .. . .. 53.82 7,122.60 5,061. 70 .69 

:Mulwarrie ... ... Voided leases ... ... ... ... ... . .. ... . .. 56.84 18,440.68 25,625.54 38.47 
Do. ... ... Sundry claims ... ... ... ... ... . .. . .. ... 21.45 2,099.07 1,888.49 ... 

Ula.rring ... ... Voided leases ••. ... ... . .. . .. . .. . .. 563.34 9,429.60 13,647.97 . .. 
Do. ... ... Sundry claims ... ... ... ... ... ... . .. . .. ... 143.00 II3·.15 ... 

From District generally :-
Sundry Parcels treated at : 

Hannan's Central Battery, Kalgoorlie ••. •,•• ... ... ... ... . .. . .. 18.40 4.66 ... 
State Battery, Mulline ... ... ... ... 451.00 ... . .. 538.50 13,761.97 ... 
State Battery, Mulwarrie ... ... ... ... ... ... . .. ... . .. . .. 613.18 4,821.30 ... 

Various Works ... ... ... ... ... ... ... . .. . .. . .. 15.82 186.75 654.37 ... 
Reported by Banks and Gold Dealers ... •!'· ... . .. 19.24 .77 ... ... ... 

Total ... ... ... . .. ... ... 4.61.00 . .. 22.17 1,162.61 298,568.88 290,825.85 5,973.05 

N'IAGARA DISTRICT.· 

n-Iemona ···I Voided leases ••• 5.73 9,585.25 7,471.39 12.04 
Do •.. Sundry claims 8.99 1,331. 70 634.19 

Kookynie {780G) Cosmo 12.91 3.27 66.99 230.69 
Do. Voided leases ••• ... ... ... 

"Sio.os 
264.29 735,330.94 389,169.30 5,375.97 

Do. Sundry claims ... . .. . .;.. .~ . 2.00 . .. 93.85 4,931.85 f,440.09 

Niagara Voided leases ... ... .i ~' 104.54 84,472 . .5Q 51,887.97 
Do. Sundry cla.ipls . ... ... ·'· 23.29 70.23 9,880.41 6,084.25 

Tempa Voided leases ••• 35.94 49,285.87 22,246.08 174.24, 
Do. Sundry claims 28.21 244.17 3,221.35 1,912.63 •, 



• 

Ed judina ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 

Eu calyptus ... 
Do. ... 

.. 
den ... Lin 
Do. ... 
Do. ... 

Do. ... 
Do. ... 

t. Celia ... 

Mt. Howe ... 
Mt. Remarkable 

Do. ... 
Pin. gm ... 

Do. ... 
Yarri ... 

Do. ... 
Yerilla ... 

Do. ... 
Yilga.ngie ... 

Do. ... 
Yundamindera 

Do. ... 

From District generally :-
Sundry Parcels treated at : 

Grafter Battery 
Ha.inault Sulphide Plant, Kalgoorlie 
Lubra Queen G.M. Co., N.L., Works 
State Battery, Niagara •.. 

Various Works •.• 
Reported by Banks and Gold Dealers 

Total 

1078B ... . .. Ace of Hearts ... 
(1062B) Martin ... . .. ... ... 
1011B ... ... Neta ... 
(101GB), 1011B ••. (Netli lea~~) · ... 
(1077B) New Glengarry ... . .. ... ... Voided leases ... 

... Sundry claiins 

... Voided leases ... ... Sundry claims 

l024R, [346F) ... Great Carbine ... 
903R, [341F], 985R, Torquay leases ... 
f343F) 

c ••• 

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

. .. ... 

. .. . .. . .. .: .. 

... . .. 

... ·--· ... ... 

... .. . . .. . .. 
903R, [341F], (Westralia United Goldfields, Ltd.) ••. 

(904B), 985R, 
[343F), (992R) 

... Voided leases ... ... .. . . .. Sundry claims ... ... 

... I Voided leases ... . .. ... 

. .. I Sundry cla.ims ... . .. 

... Voided leases ... ... . .. . .. Sundry claims ... . .. 

. .. Voided leases ... ... . .. ... Sundry claims ... . .. 

... Voided leases ... ... .. . ... Sundry claims ... ... 

... Voided leases ... . .. . .. . .. Sundry claims ... . .. 

... Voided leases ... ... . .. ... Sundry claims ... . .. 

... Voided leases ... ... .. . ... Sundry claims ... ... 

• 

... 

98.00 448.91 
9.03 

153.47 
671.50 8,905. 70 
451.00 6,356.43 41.17 

1,435.20 787.38 ~ 

·---------l--------'---------·l-----t_4_.M~·------~L--t,_~ __ ._7s_~ __ t_,s_ts_._s_e_~_s_~_._~_7_.s_s_1 ___ ~ __ ~~-·--·2 __ 3~ 
YERILLA DISTRICT. 

... . .. "51.50 .39.34 . .. . .. ... 84.00 56.82 . .. 
" . .. ... . .. ... . .. . .. ... 121.25 98.66 . .. . .. ... ... . .. ... . .. ... 156.75 102.56 . .. . .. ... ... . .. ... . .. . .. 407.00 340.01 

" ... ... . .. . .. ... . .. ... 62.75 21.26 . .. . .. ... ... . .. . .. . .. 18.44 32,203.20 41,731.77 37.79 . .. ... '186.50 89.85 ... .. . 21.26 4,055.33 3,305.49 .. . 
. .. ... ... ... ... .. . 2,864.77 1,351.35 3,020.68 .. . . .. ... ... . .. 

I 
... ... I 367.50 362.50 381.82 .. . 

67.75 20.30 ... ... .. . ... ... .. . . .. . .. ... ... ... ... ... . .. .. . 325.68 107.45 . .. 
... ... ... ... . .. ... . .. 1,995.00 1,452.42 . .. 

... ... .. . ... ... 7.53 

I 
553.16 17,179.60 22,098.74 . .. ... ... .. . . .. . .. 77.81 35.ll 6,493.25 4,798.42 . .. 

... . .. . .. . .. ... ... .. . 14.00 5.39 .. . 

... ... . .. ... . .. . .. I .. . 5.00 11.13 . .. 

... . .. ... ... ... .. . I 17.74 528.72 415.09 . .. 

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

I 
4.00 1.32 . .. 

... ... .. . . .. ... .. . 46.99 14,637.80 10,306.68 .. . 

... .. . .. . ... ... ... 99.36 3,422.35 2,297.51 .. . 

... . .. .. . . .. .. . 6.30 87.08 37,835.25 19,760.20 2.00 ... .. . ll7.00 23.28 .. . .87 5.31 6,571.35 3,321. 74 . .. 

... ... ... ... . .. ... 3,089.51 15,619.21 12,313.06 13.93 ... ... ... ... .. . 19.30 15.88 2,401.00 1,338.07 . .. 

... ... ... ... ... .. . .. . 218.75 295.45 .. . ... ... . .. ... .. . 121.67 29.83 40.50 65.53 .. . 

... I ... .. . ... .. . ... 80.47 69,067.85 46,004.87 5.82 

... 
I 

... .. . ... . .. ... 85.22 3,151.25 2,740. 75 .. . 



'I'Am.•: IV.-Productivn of Gold and Silver from all sources, etc.-continued. 

MINING 
CENTRI!l. 

I 
I 
j. 
I 

NUMBER OF 
LEASE. 

REGISTERED NAME 0 

OR LEASE 
F COMPANY 

·----·----··- ~Fram District generally :-

"Bardoc 
Do. 
Do. 

"Black Flag 
Do. 

"Broad Arrow ... 
Do. 
Do. 
Do. 

Canegr&M 
Do. 

Cama.ge "'I 
Do. 

Paddington .. ·I 
Do. . .. 

Siberia 

Do. 

Sundry Parcels treated at : 
Battles Ville Battery . .. 

rks Fremantle Trading Co., Ltd., Wo 
Neta Battery 
State Battery, Linden 
State Battery, Yarri 
State Battery, Yerilla 

Various Works ... . 

.. 

.. 

.. 

.. 

.. 
Reported by Banks and Gold Dealers 

Total .. 

1833w Zoroastrian 
Voided leases ... 
Sundry claims 

Voided leases ... 
Sundry claims 

1771w North Duke 
1933w Oversight Tara United 

Voided leases ... 
Sundry: claims· 

Voided leases ... 
Sundry claims 

Voided leases ... 
Sundry claims 

Voided leases ••• 
Sundry claims 

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

... ... 

... ... 

... . .. 

... ... 

... ... 

... . .. 

... . .. 

... .... 

... 
1336w, 1399w ""i:t""' N-~ 1!1 .... (W.A.), I 
1399w, (1424w), (AIIociated Northern · Blocb (W.A;), 
(1429w), (l«tlw), Lid.) 
(16Mw) 

NORTH COOLGARDIE GOLDliELD-continued. 

YERILLA DISTRICT-contimted. 

ToTAL FOR 1927. TOTAL PRODUCTION. 

Alluvial. f Dollied and I Ore 

I 
Gold I Silver. Alluvial. I Dolli~d and I Ore I ~peoimene. treated. therefrom. Speo1mens. treated. 

I 

Fine ozs. I Fine ozs. I Tons (2,240lhs.)l Fine ozs. I Fine ozs. Fine ozs. I Fine ozs. I Tons (2,240lhs.)l 

I 

... ... ... .. . ... ... I ... .. . 

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

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

. .. ... . .. ... ... ... ... 72.00 

... ... . .. ... ... . .. ... 251.50 

. .. ... . .. .. . ... 2.17 ... 72.00 

. .. ... ... .. . ... ... ... 786.35 

... ... ... ... ... 1,011.56 154.74 ... 

. .. . .. 855.00 152.47 ... 1,247.21 7,572.87 219,564.29 I 
' 

Broad Arrow Goldfield. 
23.25 22.451 

1,863.68 73,236.55 
69.53 62.54 53.82 578.02 3,607.ll 

27.81 373.99 40,332.13 
710.99 180.49 2,181.08 

1,533. 79 153.30 

73.21 42.50 141.98 457.99 187 .. 79 
.54.85 6,915.18 U9,584.24 

51.29 1}87.53 1,340.52 9,430.20 

.... . .. 89.10 
218.84 39.00 

138.00 
81.00 

6,l)57. 72 . 267.75 175,109.58 
53.30 13.92 1,714.16 2.13 10,544.48 

'••'• 12,474.00 6,145.53 20,401-61 

247,585.84 

Gold 

I Silver. therefrom. 

Fine ozs. I Fine OZI. 

621.83 .. . 
4.92 .. . 

327.37 .. . 
4,030.90 .. . 
5,016. 74 3.50 
1,257.22 .. . 
5,277.20 .. . 
.. . .. . 

192,949.87 63.04 

106.77 
51,823.64 203.60 

3,134.28 

24,451.48 
2,063.02 

592.36 
448.52 

102,266.10 18.85 
7,098.75 ~!'· 

133.13 
268.29 

251.97 
57.26 

82,198.30 18.96 
6,705.03 

12,561.69 

91,053.70 1,664. 70 



• ... , . 
Siberia ... I (1935w) ... 1 Exchequer 

Do. ::: jm~: ::: :::1 Gimlet South r. 16.32 
Do. (Gimlet South Extended) 
Do. •.. 1399w, (1424w), (Gimlet South Extended leases) 

(1429w), (1442w) 
Do. ••. 1289w •.. ···1 . Lady Evelyn 2.16 
Do. ••. 1289w, (1308w) ... (Lady Evelyn leases) 
Do. ••. 1906w ••• • .. Orinda 561.25 223.37 
Do. (1940wl ••. . .. 1 Orinda King 23.25 18.01 
Do. 1914w ... I Renown ... 65.77 21.00 167.07 
Do. 1375w ... (Siberia Consols) 
~ 1375w .. . . . . 1 Siberia Consols •. • • .. 50.00 51.45 
Do. 1375w, (1610w), (Siberia Consols G.M. Co., N.L.) 

(1720w) 
Do. 1336w ... (Slippery GimbleC4 
Do. 1336w, (1338w), (Slippery Gimblet leases : Associated · 

(1419w) Northern Blocks (W.A.), Ltd.) 
Do. (1937w) Wentworth Extended 35.00 '7.58 
Do. 1936w Wentworth 978.00 349.26 
Do. Voided leases ... 
Do. Sundry claims 76.35 62.00 20.42 

Smithfield Voided leases ... 
Do. Sundry claims 

From District generally :-
Sundry Parcels treated at : 

Brown Hill. COIUIOlB Works; Kalgoorlie 
Fremantle Trading Co., Ltd., Works 
Hannans Centrlll Works, Kalgoorlie 
Hainault Sulphide Plant, Kalgoorlie .14 
Pole Works 
Regan's Carnage Battery 
State Battery, Ora Banda 8.39 
State Battery, Siberia ... 

~-~l.i.A 
Zoroastrian Works 

···~ Various Works ... .• ... · , ·.:. ... . .. 
Reported by Banks and Gold ·Dealers ... 72.65 2.40 

Total ... 72.651 7,228.24 

N orth-E.ast Coolgardie Goldfield. 

Black Swan 

Gambier 
Do. 

Gindalbie 
Do. 

Gordon 1469 X 

Do. (146 7x) 
Do. 
Do. 

Kanowna 1461 

Do. 1389 

X 

X 

... 

... 

... 

... 

... 

... ... 
I ... ... 

... 

... 

... ... 

... ... 

Voided leases 

Voided leases 
Sundry claims 

Voided leases 
Sundry claims 

Sirdar ... 
Sirdar ... 

Voided leases 
Sundry claims 

Golden Eagle : North 
G.Ms., Ltd. 

Golden Valley 

KANOWNA DISTRICT. 

... ... .. . ... . .. ... ... 
i ... ... ... . .. I .. . I ... I . .. . .. ... . .. ... ... . .. 

... ... ... .. . ... 
t 

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

... ... . .. .. . 51.27 639.55 441.44 

... ... .. . . .. ll.15 625.50 638.58 

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

White Feather 
I . .. ... 
I 

... ... 
... ... ... ... ... 25.00 112.45 

120.50 202.61 
72,401.22 12,207.36 

525.00 835.44 
215.00 39.98 

2.16 902.00 1,577.19 
25.26 5,376.25 5,267. 70 

2,456.25 1,851.67 
23.25 18.01 

595.62 146·00 437.94 
41.58 1,013.50 3,136.03 
46.30 709.75 1,393.84 
39.23 352.50 598.52 

26,ll0.50 8,217. 79 
6,897.00 2,528.10 

35.00 7.58 
1,533.50 632.00 

789.17 25,701.92 14,753.92 
238.08 858.92 14,417.79 9,545.18 

1,027.00 200.90 ... 
23.79 82.00 185.24 

38.99 15.32 
80.10 

8.70 15.47 
.14 9.57 

356.07 
~ 27.00 598.81 

72.05 2,573.56 ... k. 40.00 1,102.96 
... . .. ll6.50 1,082.23 

2,271.17 ... 16,622.68 31,760.91 278.85 
7,973.99 ... 2.40 

19,590.12 16,167 .so 879,695.31 486,448.69 2,184.96 

.. . .. . ... 160.00 141.76 I . .. 
38.73 j 12,729.00 6,638.30 .07 ... . .. 

I 24.70 245.94 858.75 750.42 .. . ... 
.. . . .. 19.94 43,613.28 39,438.75 38.31 .. . . .. 674.82 1,061. 77 1,240.06 ... 
... .. . 51.27 639.55 441.44 ... 
... .. . 205.33 1,195.00 1,639.09 .. . 
... . .. 282.64 46,428.23 13,630.96 . .. 
... .. . 99.41 666.50 583.94 . .. 
... .. . 15.56 66.00 75.01 ... 
... . .. . .. 6,842.13 5,332.16 •••,, 



TABLE IV.-Prod11ction of Gold atld Silver from all sourr.es, ete.--eontinued. 

NORTH-EAST COOLGARDIE GOLDFIELD-continu~rd. 

KANOWJ'.IA. DISTRICT-contintted. 

TOTAL FOR 1927. TOTAL PRODUCTION, 

MINING NUMBER OF REGISTERED NAHE OF CoMPANY I&UMd~l Ore 

I 
Gold 

I 1 Dollied and 1 
Ore I Gold I 

.AiluriJJ. Silver. Alluvial. I Silver • 
CBlrrBE, LEASE, OR LEASE, Speoim.9118. tna.ted. therefrom. Specimens. treated. therefrom. 

I 

Fine OZB. 

1 
FiDe 01'& I Tons (2,240lbs.)l Fine ozs. I Fine ozs. Fine OZB. l Fine ozs. I Tons (2,240lbs.)l Fine ozs. I Fine ozs 

Kanowna. ... (1465x) ... ... Golden Valley Main Reef ... ... ... 180.00 206.33 . .. . .. . .. 1,330.00 1,414. 70 . .. 
Do. ... 1464x . .. ... Golden Valley West ... ... ... ... 240.00 91.78 . .. . .. . .. 845.00 389.88 . .. 
Do. ... (1019x) ... ... (Kanowna) ... . .. ... ... ... . .. . .. .. . 5.84 691.94 9,588.50 14,544.42 .. . 
Do. ... (1299x) . .. ... (Kanowna Consol) ... ... ... ... . .. . .. ... . .. .. . 713.50 129.30 . .. 
Do. ... (1299x) ... ... (Kanowna Consol) . .. ... ... ... . .. ... . .. . .. . .. 339.00 207.36 . .. 
Do. ... (1299x), (1300x) (Kanowna Consol lMses) ... ... . ... ... . .. ... ... 6.76 312.00 2(11.31 . ... 
Do. ... (1299x), (1379x), (Kanowna Consol leases) ... ... ... ... ... ... . .. .. . 4,584.00 2,096.11 . .. 
Do. ... 1468x ... ... ~owna Mam''L<kie ... ... . .. ' ... 150.00 40.49 .... .. . .. . 150.00 40.49 .. . 
Do. ... 1466x . .. ... Kanowna Red Rill G.M. Co., N.L . ... ... 770.00 370.03 . .. . ... . .. 3,076.00 1,339.05 . .. 
Do. ... 12x, 13x, (14x), North White Feather G.Ms., Ltd ..... ... ... ... ... . ... .. . .. . 56,060.27 25,299.82 . .. 

(15x), (18x), (19x), 
(72x), (855x), 
(974x), (1035x), .. 
(1103x), (1263x), '" .. 
(I278x), (1438x) . ,. .. ... . . 

Do. ... (1299x), (1379x), Orion Gold Mines~· 'I;.td,; ... . ... . .. , .. ... ... . ... ... . ... .. . 510.00 192.68 . .. 
(I432x) 

(~IJ,ite Feather Maih ·Reefs, Ltd.) • 
'" . .. 

Do. ... I2x, 13x, (14x), .... ... .... .... .. . .. . . .. .. . 123,327.56 82,3M.52 1,675.68 
(15x), (855x). 
(li)Qlx), (10.12x), 
(1103x), (1107x), 

... (1108x), (1109x) 
(White F~~her Main Reefs ( 1906 ), Ltd.) Do. .... (9x), (lOx), 12x, . .. ... ... .. . . ... ... 20.45 24,393.00 9,138.31 ... 

I3x, (72x), (83x),. 
"' (201x), .. (855x), · ,., .. ... . .. . . 

(1001x), (1012x), '" 
... '. ... 

i 
(1108x), (1249x) 

Do. ... ... Voided leases . .,.,. .. . ... ... ... .. . . ... . ... 8.47 3,701.82 448,81;1.59 235,81~. 94' 806.61 

Do. ... ... Sundry claims , . . ... ... .. . 17.97 173.00 136.91 . .. 88.95 1,871.33 14,975.27 8,007.37 I. a 
' 

... "' ' 

l(ulgarrie ~~ 
> 

... Voided 16&11<'8 ... ... '•4• .... . ... ... 
I 

.... . ... . ... 1,216.63, 6,902.26 4,197.98 ... 
Do. ... . .. Sundry claims ... ... .. . ... ... .. . . .. .. . 13.29: 1,184.00 596.64 . .. 

Six-Mile ......... ... Voided leaSe& .. ~ .. . .... ... ... ... .. . . ... . .. 1,595.63 559.00 767.72 ... 
Do. '••• ... .. Sundry claims ... ... ... . .. ... . ... . ... . .. 31.44 141.50 103.37 ... 

i • ... 
" From Di&trict generally :- I ... '. 

.. . Sundry Parcels trel\ted at : ... 
" Lady Pratt w orlis ... ...... ... .. . ..... .... ... ... . .... .. . .. . 31.00 28!0lbk ... Old Cement Works (Martin's Battery) ... ... ... 150.00 90.59 . ... ... . .. ' 11,043.78 15,651.73 ... 

Various Works . . . .. . ... . .. ... ... ... ... .. . .. . 330.42 867.52 147,843.26 132,539.98 ... 

Reported by Banks and Gold ~ea.lem ' ... ... .. 34.00 ····· ... .95 ...• 104,145.96 .86 ... 85.64 ... 

. t''jl .. ' 
.. 34•00 . 80.8i 2,935.06 2,129.55 . 10..604.84 11,651.31 170,982.70 605,847.22 2,U2.1J 

; " ~~)tal ... ... ... -
'· .I .. 



Jubilee 
Do 

Kurnalpi 
Do. 

Mulgabbie 
D~. 

') 

Binduli 
Do; 

Boorara 
Do. 
Do; 

Boulder 

Do. 
Do. 

Do. 
Do. 

Do. 
Do. 

Do. 

Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

... 

... I 

Voided leases ... 
Hundry daims 

Voided leases ... 
Sundry claims 

Voided leases ... 
Sundry cla~ms 

F;om, Diatrict generaUy .:-:-:­
Sundry Parcels treated at : 

Success Battery. ·..;0· , , 
Various Wodm .. \ ' 

Reported by Banks, and Go~d ])ealei'I\ , ... 

Total 

Voided leases ... 
... ... 1 Sundry claims 

... I (5386E} Elsie May 
Voided leases ... 
Sundry claims 

392E (Acrobat : Paringa Consolidated Mines, 
Ltd.) . 

392E (Acrobat: Paringa Mines (1909), Ltd.) 
38E, 7JE, 72E, (.Associated. G.Ms. of W.A., Ltd.) ... 

(IOlE) 
38E, 7JE, 72E Associated G.Ms. of W;A. {New:}> Ltd. 
49E, (42IIE) Associated Northern Block's (W.A.), 

Ltd. . 
24E Blue Gap 
(682E), 902E, 923E, (Boulder Deep Levels, Ltd.) 

986E, (I064E), 
ll24E, ll96E, 
4075E 

902E, 923E, 986E, (Boulder Deep Levels (1907), Ltd.) ... 
ll24E, 1196E, 
4075E 

66E Boulder Perseverance. Ltd. 
281E (Brookman Bros. : Boulder G.M. Co., 

Ltd.) 
24E, (888E), (949E) (Central and West Boulder G.Ms., Ltd.) 
352E (Chaffers G.M. Co., Ltd.) 
352E, 873E, 4334E (Chaffers G.l\1. Co., Ltd.) 

.., 1352E, 873E, 4334E (Chaffers Gold Mining_ (Jo. (1913), Ltd.) 

... I 1621E ... . .. (Croesus Proprietary G.M. Co.) •.. 

... 5345E ... ... Enterprise 

... 351>, HlOlE, l002E, I Gold m Ho-lwo - c~. LW. 
1085E, ll13E, 
1219E, 1326E, 
1397E . 

KURNALPI DISTRICT. 

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

... ... ... ... 
16.19 ... 350.00 172.43 

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

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

... ... ... 
,, ... ... ... .. . 
54.19 ... ... ... 
70.38 ... 350.00 172.43 

. ' 

East Coolgardie Goldfield. 

EAST COOLGARDIE DISTRICT. 

.25 .97 

56,990.79 24,935.39 
509.71 842.38 

76.81 39.53 

60,996.64 42,449.44 

1,530.82 1,005.84 
1,817.96 4,397.38 

... . .. 145.13 1,821.25 1,408.51 .. . 

... 25.57 ... 46.00 28.91 ... 

... 371.18 3,100.64 2,925.01 ' 2, 778.07 6.27 ... 296.82 203.63 1,454.50 760.37 ... 
... .. . 1,138.12 84.65 7,429. 71 4.91 
... 6.50 1,528.51 139.50 955.10 .. . 

... .. . .. . 45.00 li8.5l ... ... ... .. . 56.50 l93.lj) ... ... 11,479.12 19.62 ... .. . ... 
.. 

... 12,179·19 8,135.86 e,5iJ2.+1 13,742.33 11.811 

334.10 224.30 
566.51 '528.i3 

77.51 9.12 106.77 
381.56 306,642.45 171,638.36 408.36 

·. 
... 

.49 53.46 865.76 934.12 rB 
10.25 37.15 

17,035.57 7,856.69 
8.49 2.204,190.28 1,159,!44.86 35,284.05 

1,226.00 114,660.34 48,585.01 2,243.52 
538.31 426,273.83 513,902.07 4,844.50 

216.61 127.51 
3,043.00 I, 778.10 26.71 

787.50 210.30 

9,212.44 217,901.50 176,743.14 37,496.26 
8,655.00 8,417.00 

70,895.31 36,261.65 
4,256.00 1.299.03 161.50 

lll,lll.OO 44,796.77 
13,350.00 3,334. 91 129.57 

79.00 45.87 
4,207.67 2,276.60 

275.85 4,810,689. 96 2,952,924. 99 700,279.21' 



MINING NUMBER OF 
OBNTBB, LEASE. 

Boulder ... 2325E, 2326E . .. 
Do. ... (750E), 1621E . .. 
Do. ... 5419E ... ... 
Do. ... 873E ... ... 
Do. ... 66lj: ... ... 
Do. ... 16E,51E,61E,102E, 

280E, 1109E, 
(4361E) 

Do. ... 902E, ll24E ... 
Do. ... 3643E ... . .. 
Do. ... 1004E ... ... 
Do. ... 15E, 60E, 902E, 

923E, 986E, 
lll6E, l124E, 
ll96E, 4075E 

Do. ... 15E, 60E, 1116E •.. 
Do. ... 15E, 60E, 1116E ... 
Do. ... 4317B . .. ... 
Do. ... 4317E, (4318E), 

(4442E) 
Do. ... (946E), (4370E), 

(45.31E) 
Do. ... (946E) ... .. . 
Do. ... (946E) ... . .. 
Do. ... 131E, 1357E, 1413E, 

1507E, 4399E, 
4445E, 4476E 

Do. ... Hi07E, (2899E), 
(3712B), {3713B) 

Do. ... 1004E ... . .. 
Do. ... 1004E ... . .. 

Do. ... 22B, 34E . .. 
Do. ... 15E, 25E. 31E, 32E, 

60E, 352}0, 873E, 
902E, 923B, 986E, 
ll16E, ll24E, 
ll96E, 135711, 
1413E, 1507E, 
2325E, 2326E, 
4075111, 4334E, · 
4399B, 4445E, 
4476E, 4493E, 
4503E,4508B 

TABLE IV.-Prodtlction of Gold and Silver from an BO'Uf'CBB, etc.-eontinuect 

·EAST COOLGARDIE GOLDFIELD-continued. 

EAST COOLGARDIE DfS'Il'RliCT-continut~d. . .. 

TOTAL 1rOB 1927. 

REGISTERED NAliiE OF COMPANY Alluvial 1~'"'1 Ore 

I 
Gold Sil'98r. AllDvial 

OR LEASE. Speonnena. treated. therefrom. 

Fine ora. l Fine ora. I Tons (2,240lbs.)l Fine ozs. I Fine ozs. Fine ozs 

(Golden Link Consolidated G.Ms., Ltd.) ... ... ... ... ... . .. 
(Golden I.inks, Ltd.) ... ... ... .. . ... ... ... ... .. . 

Good Hope ... ... . .. .. . ... 61.60 59.96 ... . .. 
(Great Boulder Main Reefs, Ud.) ... .. . ... .. . ... ... 
(Great Boulder Perseverance G.M., Ltd. ... . .. ... ... .. . ... 
Great Boulder Proprietary G.Ma., Ltd. ... . .. 8~469.68 73,683.50 10,587.00 . .. 
(Great Boulder South G.M., Ce., Ltd.) .. . ... ... ... .. . ... 
(B.ault G.M., Ltd.) ... ... ... . .. ... ... ... .. . 
(H6DDIWI.'s North Croe&IHI G.M. Co., ... .. . ... ... . .. ... 

Ltd.) 
(Hannan's Star Consolidated, Ltd.) •..• ... . .. ... ... ... .. . 

" 

(Rannans Star G.M. Co., Ltd.} . .. ... .. . . .. ... . .. ... 
(Rannan.s Star, Ltd.) ... ... . .. ... .. . ... ... ... •.•• 

Idaho ... ... ... . .. .. . 246.82 28.00 64.62 ... ... 
(Idaho leases) . .. ... . .. ... . .. . .. ... . .. . .. 
!Ironsides North leases) ... ... .. . . .. ... ... . .. 
Ironsides North ... ... ... ... ... ... ... ... . .. 

(Ironsides North G.M. Co., N.L.) . .. ... .. . ... ... ... ... 
(lvanhoe Gold Corporation, 'Ltd.) ... ... .. . ... ... ... .. . 
(Ivanhoe Junction G.M. Co., N.:f.. ... ... .. . ... ... . .. ... 

'(Kat::;;lie Golden Eagle) ... '" ... . .. ... ... ... ... 
(Kalgurli lden Eagle : Golden Links . .. ... ... ... .. . .. . 

Ltd.) 
{Kalgurli G.Ms., Ltd.) . .. ... ... . .. ... ... ... ... 
Lake View & Star, Ltd. ... . .. ... 145,306.00 85,012.50 7,323.55 .. . 

'. 

I ~ 

" i 

\ jl,!,i, 

ToTAL PBonucTION. 

I ~u.d and I Ore 

I 
Gold 

I Silver. 
Speoimens. treated. therefrom. 

I Fine ozs. I Tons (2,2401bs.)l Fine ozs. I Fine ozs 

--

. .. 1,525.00 733.48 ... 

... 87,ll5.02 43,504.60 19.06 

... 61.60 59.96 ... 

. .. 143,292.39 II9,541.14 761.98 

... 3,306,942. 88 1,841,159.00 203,821.43 ... 3,1984,625.59 3,367,015.33 388,147.10 

... 437.00 122.11 . .. 

... 517,345.70 184,570.02 ll3.30 

... 50.00 13.21 ... 

... 360.00 175.59 ... 

... 85,652.75 40,438.85 2,142.59 

.. . 13,470.50 4,716.66 191.22 
1,243.96 354.67 635.01 6.20 
4,847.57 128,727.26 63,546.75 ... 

.. . 71,677.81 128,290.00 ... 

.. . 4.95 345.99 ... .. . 1,348.00 807.48 ... 

.. . 4,296,179. 00 2,571,681. 86 447,123.81J 

, . 
... 1,784.00 121 .43 ... 
.. . 4,891.50 1,288.61) ... .. . 198.00 31.63 I ... 
.. . 1,683,548.41 1,072,090. 59 188.24, 
... 419,489.37 224,931.47 ' 39,139.88 

I " 

i ., 

I 



... 

De. ... 15E, 25E, 32E, 60E, (Lake View & Star. Ltd.) ... , .. , . .. ... ... ... ... . .. . .. 1,764,864. 70 630,551.50 156,537.88 
352E, 873E, 902E, 
923E, 986E, 
llHIE, 112411, 
1196E, 2325E, 
2326E, 4075E, 
4334E, (4432E), 
(4433E), (4434E), 
#9aE 

Do. ... 25E, 32E, 2325E, (Lake View Coni!Oli!, Ltd.) . .. ... ... ... . .. . .. ... . .. . .. 1,17Q.303.55 1,016)175.27 38,491.81 
2326E 

Do. ... 51591! ... . .. Lake· View· South . .. ... 124.01 00.77 I ... .. . 1,643.83 1,033.87 ... ... . .. . .. 
Do. ... 2811!, 287E; 444E; (North Kalgudi Cq.; Ltd.) ... ... ... ... . .. . .. ' . .. 43.99 . .. 104,116.4'9 

' 
60,229.47 7,202.47 

Do. ... 281E, 287E, 444E North KalgWrl'i (HU2), Ltd •.•• ... ... ... 14.'27 10.11 ... . .. . .. I 36,32:6.3:6 19,3:-tS .87 . .. 
Do. . .. 52321: . .. . .. (Old Bank of England) ••• ... ... . .. 

"ii.06 ! 
. .. . .. . .. 1,082.68 972.85 . .. 

Dd. ... 5232E ... . .. Old Bank of Rnglond : Boulder Per• ... ... 39.31 ... . .. . .. 39.31 11.06 . .. 
severance, Ltd. ' 

D<J. ... (73E), 410E, (4481!1), (Oroya Brown Hill Co. :Ltd-.) ... ... . .. ... ... -~· 
.. . . .. 1,075,862.55 1,163,881.77 6~,682.30 

(53h), (578:8), ' 
I 

(698•). 944E, 
(1395E), (3031E), ' 
(4180E) 

Do. ... (6E), 22E, 34E, Oroya Link~, Ltd. ... . .. ... ... ... 19,258.49 8,900.13 . .. . .. I .. . 1,017,456.92 447,023.92 28,532.98 

(73E), (131E), 
(245:m), (269E), 
(30lE), 410E, I 
(448E), (532)E, 
(578:m), (698E), 
(739E,) (743:m), 
(750:m), (794E), ' 
944E, (969E), .. ' 
1004:m, (l395E), 
1621E, (3031E), 

' i 
i 

(4180E), 5405E, ' 
5406E, 5407E, ! 
5408E, 5409:e, i 
5410E, 5413E ' 

Do. ... 392E ... ... Paringa Mining & . Exploration Co., . .. . .. 18.44 17.71 ...... - i ... 193.:!1 64.50 .. . 
Ltd. I 

Do. ... (4E), 392E ... (Paringa Mines (1009), Ltd.~ ... ... .. . ... .. . 26,890.74 12,599.54 I ... ... ... 
47,ii24.68 I r 

Do. ... 1208E, 3612E, South Kalgurli Consolidated, Ltd. ... ... I ... 90,571.04 ... i ... I ~· 
1,215,317.33 509,061.22 1 15,071.62 

3643:m 
I 

Do. ... 1208E, 3612E ... (South Kalgurli G.:Ms., Ltd.) ... ... ... . .. .. . ... ... .. . 826,909.00 347,222.75 17,609.67 

Do. ... (4537E) ... ... Union Jack ... ... . .. .. . ... IJ 37 6.11 ... . .. . .. 6-,750.79 3,229.15 ... 
Do. ... ... Voided leases ... . .. . .. ... ... ... .. . .. . lO&,IIG i,ii~S.M 408,536.29 2~782.46 lr.lor-•8l 
Do. ... ... Sundry claims ... .. . ... ... 185.79 110.76 .. . 24.58 5.80 2,948.47 1,636. 75 .. . 

eysville ... Block 48 ... Hampton Gold Mining Areas, Ltd. :--- ... ... . .. ... . .. . .. 15.36 278.73 443.28 .. . 
P.P.L. 40 : Learhina.n, D. ... ... . .. ... ... ... . .. .. . 8.00 9.68 .. . 
P.P L. 306, Excelsior ... . .. ... ... ... .. . .. . ... .. . 17.00 2.79 ... 
P.P.Ls. 63, 84, 86, Goldeo Hope ... ... . .. 35.29 ... . .. .. . 16,585.30 8,477.65 69.60 

G.Ms., N.L. 
P.P.L. 1, White Hope, Hopeful ... ... 3,210.00 1,240.55 ... ... .. . 29,850.03 11,718.57 ... 

Syndicate, Ltd. 
20·53 22.06 Sundry claimll ... . .. ... ... ... ... .. . . .. .. . ... 

Do. ... Block 48 ... (Hampton Plains Estate, Ltd) ... ... 
l 

... ... ... . .. 4,565.62 21.59 20,615.28 2;502.56 I . .. 
Do. ... mock 50 ... (Hampton Plains Estate (1006), Ltd.) .. . ... ... ... . .. . .. . .. 85.00 108.82 . .. 



TABLE IV.,....-Production of Gold, and Silver from all sources, 8fc.-oontinued 
, I ·, 

BAST 'OOOLGARDIE GOLDFIELD--cont~d. 
EAST OOOLGARDIE DISTRICT-continued. 

TOTAL I'OR 1927. ToTAL PRonucTioN. i 
,. 

: ' ., 

MINING NuMBER oF REQISTERED NAME 011' CoMPANY Alluvial. 1,_. ... 1 
Ore 

I 
Gold 

l Sil'98r. Alluvial. 1,_, ... 1 
Ore I Gold I Silver. 

CBNTRB. · LEASE. OR LEASE. Speo1Dl6D8. treated. therefrom. Specimens. treated. 
l 

thcrcfrcm. 
:i 

I 
Fine 0111. I Fine OZII. I Tons (2,240lbs.)l Fine ozs. I Fine .OZII. Fine or.a. I 1!'in!l. Ol!'B. Tons (2,240lbs. >I Fine Ol!'B. I Fine 01111. 

i 

Feysville ... Block 45 . .. I H ... Pt= Pro- lbL ,.:_ 
I ' I 

P.P.L. 252, Mount Martin ... ... ... ... ... . .. . .. . .. 9,563.00 4,675.67' . .. 
Do ... Block 45 ... . Hampton Properties, Ltd •·· ' ... ... . .. . .. ... . .... . .. 52·75. 69.75 80.52 . .. 
Do. ... Block 50 . .. (Hampton Properties, Ltd.) •.• ... . .. . .. . .. ... . .. . .. 7.26 6,348.00 3,956.22: . .. 
Do. ... Block 00 . .. Hampton Properties, Ltd. :- ... . .. . .. . .. ... . .. . .. 106.23 94:!.27 699.50 . .. 

P.P.L. 17, McFarlane ... ... . .. . .. ... ... . .. . .. 67.40 33.40. . .. 
P.P.L. 12, Celebration Junction ••• ... . .. 176.ll 178.71 ... . .. . .. ' 310.ll 275.92 . .. 
P.P.Ls. 9, 274, Hampton Celebra- ... . .. . .. ... ... . .. . .. 22,117.75 9,461.47 . .. 

tion (W.A.), Ltd. I 
P.P.L. 222, Hampton Jubilee ... ... . .. 15.78 7.43 . .. . .. . .. 382.06 278.75 . ... 
P.P.L. 74, Lavis. H. • •• ... . .. ... 7.00 1.68 . .. . .. . .. 7.00 1.68. . .. 
P.P.L. 23, Mutooroo Copper"'· .... ... ... 10.78 7·17 . .. . .. : . .. I 1,4.36.88 2,256.19 . .. 

tion, NL. : 
P.P.L. 10. Pematty Central C..opper ... . .. 9.00 12.89 ... . .. . .. 918.29 843.72 . .. 

Mining Co., N.L. 
P.P.L. 29, Permatty East ... ... . .. ... . .. . .. . .. . .. 11.27 3.43 . .. 

Do. ... ... Voided leases . .. . .. . .. ... ... . .. . .. . .. 110.741 a6I.30 394.24 ... 
Do. ... ... Sundry claims ... ... . .. 72.16 I, 24.21 61.04 .... -.... 92.23; 444.30 395.88' . .. ., 

Kalgoorlie ... 5418E ... . .. Charlis ... .. . ... . .. . .. . .. 9.00 15.80 . .. . .. . .. 9.00 15.80. ... 
Do. ... (5.'194E) . .. . .. Dorothy ... ... ... . .. . .. . .. . .. . .. . .. . .. . .. 27.87 9.93 . .. 
Do. ... (5411B} . .. . .. Elsie Manna . .. ... . .. . .. . .. ... .. . . .. . .. . .. 62.47 28.16 . .. 
Do. ... 5350E, 5351E ... Great Boulder Proprietary G.Ms., Ltd. . .. . .. . .. . .. . .. . .. . .. 8,980.56 6,365.89 . .. 
Do. ... (4546E), 4547E, Hanitan' s Hill leases ... ... . .. . .. .. 506.00 333.32 ... . .. . .. 1,367 .oo 1,069.17 

~··· j 

4548E 
Do. ... (4546B), 4547B, (Ha.nnan's Reward, Ltd.) ... . .. ... ... . .. ... I ... . .. 5.72: 33,378.00 9005.69 ... 

4548B, (4551E) .. ... ... .. ... ... .. 
Do. ... 5417B . .. . .. Hidden Secret . .. ....• ... '6.89 239·00 11~·0.2 ... .. . 6.89! 239.00 17~-.0~ ... ... 
Do. ... 5416B ... . .. Miss Australia ... . .. ... . .. . .. 402.00 287.45 ... .. . . .. I 402.00 287.45 .. ... 
Do. 4632B North End ... 55 •. 69 11).63 I 388.68 89.~6 

r.' ... ... . .. ... ... . .. . .. 1.1.~ ... . .. . .. 
Do. ... 54 HiE ... . .. Return ... ... ... .. . . .. . .. 27.00. 15.27 . .. . .. . .. 27.00 15.27 ... 
N<l. ... 5368B ... ... Rose of Diorite ... ... .. . . .. . .. : 1;623.00 1,594.12 '" ... 1.73 ·. 4,191.00 3,940.16 . .. 

) 

Do. ... 5389B ... .. . Sons of Gwalia, Kalgoorlie . .. . .. ... 50.09. 48.49 . .. ... . .. 175.99 93.82 ... 
Do. ... ... Voided 1- ... . .. . .. ... l ... . .. ... . .. 242.48 9,478.81 : 942,765.66 384,402.28 44,017.U 

Do. ... ... Sundry claims ... ... .. . i ~2.61 786.23 818.15 . .. 207.69 505.31. 46,428.36 I9,5e4.98: ... 
Wombola ... (5391B) ... . .. Caledonian . .. ... ... . .. 4.40 64.14 138.70 . .. . .. 4.40 234.22 449.50 . ... 

Do. ... (5414B) . .. ... EclipsaH ... . .. ... ... . .. . .. 140.70 299.61 . .. ... . .. 231.70 345.23 . ... 
Do. ... 4766B . .. ... Great Hope ... . .. . .. . .. . .. 204.00 2,445.97 . .. .. . 146.61 3,178.53 14,711.96 . .. 
Do. ... . ... Voided leasea ••• ... . .. . .. . .. ... . .. . .. . .. 1,867.91 9,452.33 12,752.39 . .. 
Do. ... .. ,, Sundry claims ... ... ... . .. 116.00 168.57 ... . .. 4.15 1,714. 71 2,440.28 -..... ·' 



• • 

Balagundi ... 
Do. ... 

Bulong ... 
Do. ... 
Do. ... 
Do. ... 

Hogan's Find 

Majestic'· ... 
Do. ... 
Do. ... 
Do, ... 

Mt. Monger ... 
Do. ... 

Ra.nda.lls ... 
Do. ... 

Sudden Jerk 
Do. ... 

Taurus ... 
Do. ... 

Tra.ns Find ... 
.. Do. ... 

FrMII DiBtrict generaUy :--

1266Y 
1191Y 

Sundry claims · · •'·. 
Sundry Parcels treated at l ' 

Adeline Works 
Associated Northetn Works 
Bonnie Lass W,orks 
Brown Hill Consols Works 
Dunstan and· Cummings Works .•• · 
Fra.ser's Works .•. ..• • .• 
Fremantle Trading Co., Ltd., Works 
Great Boulder Perseverance Battery 
Hainault Sulphide Plant ... 
Hannans Central La.keside Works 
'Hanna.ns Central Works ... 
Hannans Reward Battery 
Ka.lgurli G.M., Ltd., Works 
Lone Hand Works 
North Ka.lgurli Battery 
Oroya Links Battery 

Various Works ... 
Reported by Banks and Gold Dealers 

Total 

... Voided leaaes ... 

... Sundry claims 

Peacehaven .. ... ... ... 
... ... Sweet Nell . .. 
... Voided leases ... 
... S'undry claims 

... Voided leases ... 

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

. .. ... 
Block 41 ... Hampton Gold Mining Areas, Ltd.:-

P.P.L. 275, Long Looked For ... 
Block 41 ... (Hampton Properties, Ltd.) . .. ... 

... I Voided leases ... . .. ... ... Sundry claims ... .. . 

... Voided leases ... ... ... 

... Sundry claims ... ... 

... Voided leases ... ... ... ... Sundry claims ... . .. 

... Voided le- ... ... . .. 

... Sundry claims ... ... 

... Voided leases . .. ... .. . ... Sundry claims ... .. . 
1198Y ... ... Transville ... ... ... 

... Voided leases ... .. . ... 

21.57 

... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 
337.99 

358.56 

... 

. .. 

. .. . .. . .. 

. .. 

... 

... ... 
I ... ... 

... 

... 

... ... 

... .. . 

... ... 

.. . .. . 

5.57 .8.01 160.36 ... 10,930.03 

... ... ... .. . 42.64 ... ... .. . ... ... ... ... ... . .. ... ... . .. ... . .. ... 

... . .. ... ... . .. ... . .. 59.00 ... ... ... ... ... . .. . .. 

... ... . .. ... ... . .. . .. 119.43 ... ... .... . .. . .. ... .. . 

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

... .. . 461.52 ... ... 

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

... 38.00 143.18 ... ... 

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

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

... . .. ... ... 341.72 
1.60 ... ... ... 11,866.99 

380.05 478,820.12 298,119.19 28,624.84 28,376.13 

BULONG DISTRICT. 

... . .. . .. . .. . .. 
75.39 ... . .. ... . .. 

... ll.10 91.17 . .. ... . .. 10.00 65.83 . .. ... 

. .. ... . .. ... 107.54 
3.53 ... . .. . .. 1,648.60 

... . .. . .. .. . .. . 
I 

. .. - ... . .. ... 19.45 

... I ... : . .. ... ... . .. I . .. ' ... I ... . .. 

. .. ... . .. I .. . 42.88. .. 

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

... ... .. . . .. 215.60 

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

. .. ... •.. . .. 20.45 

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

... ... .. . . .. 2.06 

.. . 9.00 20.52 .. . 112.69 

... 302.50 123.90 . .. ... ... ... ... ... ... 

441.28 5,4 0.46 

35.12 127.90 
. .. . .. 
. .. 55.00 
. .. 780.38 
. .. . .. 
... . .. 
. .. . .. 
. .. ... . .. 35.66 
. .. 58.06 
. .. 193.80 . .. ... . .. 7.44 

14.43 507.00 
... ... 
... 32.34 
15.15 38,756.72 

9,014.92 2.39 

34,994.09 31,942,969.96 

2,408.98 1,110.68 
200.75 294.76 

. .. 12.10 

. .. 400.84 
8,433.70 99,635.96 
1,113.38 6,999.31 

908.82 309.50 

. .. 235.34 .. . I 41.00 

. .. I 1,007. 70 
43.20' 101.90 

1,862.57 1,128.35 . .. 369.80 

60.04 31,820.04 
. .. 1,893.55 

63.91 14.25 . .. .15 

3.70 1,697.60 
47.56 3ll.50 

.. . 957.42 . .. 4.50 

2,279.54 

20,900.12 
287.41 

1,297. 73 
45,1111.54 
9,2~4.56 

82.94 
12,860.37 

7.18 
5,658.62 
4,788.43 

65,360.26 
2,172.47 

658.04 
6,189.24 

810.22 
453.58 

75,984.27 
52.06 

20,041,170.31 

1,473.73 
231.91 

107.96 
980.20 

82,526.49 
15,040.67 

276.51 

218.57 
22.66 

333.30 
46.25 

979.59 
302.47 

10,645.98 
486.04 

53.67 
10.23 

891.34 
530.82 

831.03 
31.63 

I 
I 

I 
I 
I 

-I 

1,644.00 

8,028.22 

870.91 

67.17 

1,968.67 

12. ... 
.. . 
... 
... 
... 
... 

... 

... . .. 

... 

.. . .. . 

... 
'•,, ... 

... \: 
\ 



\ 

TABLE 1V .-Pr~4 of (}old a~ Silver from all s~urces,: etc.~ntinued. 
EAST c'OOL<MRDIE GOLDFIELD-continued. 

BULONG DISTRICT-confinuetl. 

TOT.U. FOB 1927. TOT.U. PRODUCTION, 

I DollMd and J 
Ore 

I 
Gold 

I 
I ; r 

I 
MnmrG NUMBER OF REGISTERED NA<HJIJ oF CoMl'.urY Alluvial. Silver. AlluvltJ. I Dolli~d and j Oro 

I 
Colcl 

l:illver. ClllmUL LEASE. OR LI!ASl!l. Speoim8JI8. treated. therefrom. SpeoimeDS. treated. therefrom. 

FiDe oa. l FiDe ozs. ~ T01111 (2:,240lba.)l Fine ozs. I Fine ozs. Fine OZB. 

f 
Fine ozs. 1 Tons (2,240lbs.)l Fine ozs. I Fine OZ8. 

w I 
I 

oodline ... ... Voided leases ... ... ... . .. ... ... ... ... ... .. . 792.75 610.57 . .. 
Do. ... ... Sundry claims ... ... .. . ... ... .. . ... . .. .. . 39.33 61.57 ... 

From Diatrict generally :-
Sundry claims ... ... ... ... ... ... ... .. . ... ... 5::&! 41.8& 744.56 254.99 ... 

Sundry Parcels treated at : 

"52.391: 
Various Works ... ... .. . ... ... ... ... ... ... ... . .. 6,102.15 5,848.25 . .. 

Reported by Banks and Gold Dealers ... ... 16.75 ... ... .. . ... 24,596.54 ... ... ... 
Total ... ... ... 16.75 78.92 332.60 301.42 ... 26,7'10.41 15,244).86 1: 156,025.03 122,796.43 12.91 :t 

Coolgardie Goldfield. 

COOLGARDIJ) DISTRICT. 
') 

Bonnievale 4600 Melva Maie 44.00 26.62 ... 580.00 1,522.44 
Do. Voided leases ... 26.00 35(),852.84 188,088.12 
Do. Sundry claims 16.42 39.00 1!6.16 122.62 2,327.33 2,879.94-

Bulla Bulling Voided leases ... '" 776.81 668.19 ... 
Do. Sundry claims 12.82 375.56 263.64 

Bur banks ... Voided le&se~~ ... - 13.36 M2.96 408,391.34 301,719.13 5.21, ... 
Do. Sundry claims t6.48 164.00 195.30 48.37 168.43 5,556.90 4,662.72 

Cave Rocb Voided leases ... 132.00 28.04 

Coolgardie 4567 Griffiths Gold Mine 4.16 17,782.50 2,043.31 
Do. Block 59 Hampton Gold :&fining Areu; Ltd.:-'-'- '9.00 1.67 I') 

P.P.L. 308, Golden Bell ... • .. 46.50 84.38 46.50 84.38 
P.P.I •. 119, Golden Eate - ... 66.50 123.08 ... .... 482.09 903.23 

Do. Block 49 Hampton Plains Estates, td. :- ... . .. 10.94 150·00 157.31 
P.P.L. 384, Paul, _<\, W ... ~ ... 39.26 20.96 
P.P.L. 396, Paul, A. W .... 18.00 21.54 18.00 21.54 

Do. Block 53 (Hampton Plains Estate, Ltd;) ... . .. ... 368.42 67.00 112.49 



• .. 

Do. Bloek 59 (Hampton Plains Estate, Ltd.) 
Voided leases ... 
Sundry claims 

... 
Do. 
Do. 

Eundynie 
Do. 

Gibraltar 4586 
Do. 5200 
Do. 
Do. 

Gnarlbine 
Do. 

~sville ••• . . .. 
Londonderry 

Do. 

Mungari 
Do. 

Paris 

Red Hill 
Do. 

Ryan•s Find 
Do. 

St. Ives 4905 
Do. 5195 
Do. 4732 
Do. 4720, 
Do. 4720, 
Do. 5210 
Do. 
Do. 

Widgiemooltha 5207 
Do. 
Do. 

4721, 4722 
4721, 4'1'22 

Voided leases •.• 
Sundry claims · 

Carlton 
Perseverance 

V oirl ed lea.ses ... 
Sundry claims 

Voided leases .•• 
Sundry claims 

Voided leases ••. 
Sundry claimS 

Voided leases ••• 
Sundry claims 

Voided leases ••• 
Sundry claims 

Voided leases .•. 

Voided leases ••• 
Sundry claims 

Voided leases ••• 
Sundry claims 

Brennan's !dough 
Clifton 

... 

... 

... ... 

... ... 

... ... 

... 

... 

... 

... 

... ... 

... ... 

... 

... 

... 

... 

... 

... ... 
Ives Lake View Reward Junoti 
Ives Reward G.Ms., N .. L 

'on 
... 

Lake View Rewa.rd leases 
Rose Doreen · 

Voided leases .•• 
Sundry claims 

Elgin 
Voided leases ... 
Sundry claims 

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

From Diatnct gtmerally :--
Sundry Parcels treated at : 

Burbanks Main Lode Works 
Fremantle Trading Co., Ltd., W orb 
Highgate Battery .. . 
Imperial Battery .. . 
Lady Robinson Cyanide Works ... 
State Battery Coolgardie 
State Battmy St. Ives ... 

Various Works ... • .. 
Reported by Banks and Gold Dealers 

Total 

.. .. .. 

.. .. 

... .. .. .. 

.. 

" 

... ... ... 

. .. ... . .. 
.42 2.73 749.25: 

' ... ... .. . 
... ... . .. 
... . .. 69.00 
... ... 70.75 
... ... ... 
... . .. 155.00 

... ... ... 

... . .. . .. 

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

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

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

... . .. ... 

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

... ... ... ... ... ... 
9.53 ... 265.00 ... ... 386.75 ... ... 100.00 ... ... 1,025.00 ... ... ... ... ... ... ... ... ... 

13.32 ... 32.75 

... ... 54.00 ... ... .. . ... ... 148.51 

'· 

... 
I 

... . .. ... ... . .. ... ... ... ' 

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

... ... ... 

... ... ~.00 ... ... .. . 
57.85 ... ... 
81.111 86.88 8,484.51 

4.12 8,008.25 7,194.52 I 
.. ... .. . 

I 
... .. . 

... . .. 1,299.02 4,494.64 543,683.98 320,522.17 .96 
578.98 ... 136.60 2,085.25 39,596.81 16,357.47 I .. . 

I ... . .. ... .. . 29,812.50 14,966.76 1.75 
... ... ... .. . II7.00 3l. l .. . 
28.92 . .. ... 15.28 1,445.00 1,175.47 .. . 
54.53 ... .. . ... 216.62 214.38 .. . 

... . .. ... .. . 29,343.25 14,916.26 . .. 
128.74 ... . .. 48.55 791.45 567.36 .. . 
... . .. ... 10.94 1,899.75 1,049.90 .. . 
. .. ... ... 1.31 228.10 170.61 .. . 
... ... .. . 28'7 .26 32,S78.00 14,938.44 134.'19 
. .. ... ... 16.52 772.90 516.90 .. . 
... ... ... 46.20 27,102.85 18.537.59 .. . 
... ... ... 6.00 1,801.17 1,616.22 .. . 
. .. ... ... 17.71 735.00 331.78 .. . 
... ... ... 107.82 346.51 204.00 .. . 
... ... . .. 4.30 ... . .. .. . 
... .. . ... 1,541.48 40,797.40 31,070.65 .. . 
... ... ... 34.62 160.42 287.00 .. . 
... ... ... ... 54.16 151.69 .. . 
... ... . .. .44 87.69 '226.64 .. . 
109.73 ... 9.63 38.03 2,697.00 1,795.25 .. . 
198.67 ... ... .. . 1,319.65 574.37 .. . 
957.31 ... ... . .. 3,443. 75 2,091.70 . .. 
4.16.34 . .. ... ... 12,549.41 3,777.21 .. . 
. .. ... ... .. . 88.'L25 544.64 .. . 
... . .. .. . ... 88.75 47.60 .. . 
.. . . .. 45.10 2.75 1,205.75 1,463.86 .. . 
34.01 ... 186.97 . .. 994.56 383.30 . .. 
60.47 ... ... . .. 242.50 344.61 .. . 

... .. . 9.42 867.11 9,960.35 7,413.68 .17 
59.21 . .. 33.84 105.40 4,780.II 2.759.38 .. . 

: 

... .. . 2.77 .. . 557.50, 1,261.60 114.17 ... ! ... ... ... 20.08 .. . ... . .. ... i .. . "ioo.oo~ 336.90 .. . 
I 

1.33 . .. ... .. . 26.00· 11.92 . .. 
I 70.00, 348.28 ... ... I ... .. . .. . 

493.52 ... I .. . . .. 691.01 13,326.56 9.61 
473.18 ... ... . .. 60.60 982.52 .. . 
... ... 4.98 .. . 3,083.61 15,618.12 108.89 ... ... 7,828. 78 543.04 ... . .. . .. 

4,161.97 . .. 9,613.74 11,814.17 1,589,919.15 1,001,377. 30 891.41 



Ba.l~a.nie 
Do. 

C'.arbin6 
Do. 
Do. 

Do. 
Do. 

Carnage 
Do. 

C.asbma.n's 
(Siberia.) 
Do. 
Do. 

Chad win 
Do. 

···I ... 

NUMBER 011' 
LEAsE. 

... 33s ..• • •• 

... 33s .•. • •. 
•.. 33s,. (710s), (7118), 

(807s), (863s);' 
(890s) 

716s, [1289w] ••. 

D1JIU1l1Ville ••• 
Do 

Jourdie Hills 
Do. • .. 

Kanda.na. 

Kint()re 
Do. 

Siberia. 
Do. 

25-Mile 
Do. 
Do. 
Do. 
Do. 
Do. 

••. 61168 •.• 
••• 61168 ••• 
.•• 6968, (727s) 
••• (8928) ••• 
••• 645s ... 
••• 8478 ••. 

... . .. I 

TABLE IV.-Prodt&cttoft of Gold t.ltld Silver from all sources, efc.--eontinued. 

REGL'ITERED NAME OP (loltPA!iY · 
OR LEASE. 

Voided leases •.• 
Sundry cla.ims 

(Carbine) 
Carbine 
(Carbine leases) .•. 

Voided leases ••• 
Sundry daims 

Voided leases ••• 
Sundry da.ims 

Lady Evel:vn 

Voided leases ••• 
Sundry cla.ims 

Voided leases ••• 
Sundry claims 

Voided leases ... 
Sundry ola.ims 

Voided leases ••• 
Sundry cla.ims 

Voided leases ••. 

Voided leases ••• 
Sundry claims 

Voided leases ••• 
Sundry daims 

Blue Bell... • •• 
(Blue Bell) ••• 
(Blue Bell leases) 
Britta.nia .•• 
Sta.r of Fremantle 
Tum of the Tide 

···I . .. 

COOLGARDIE J GOLDFIELD-continued. 

Alluvial. 

KUNAN+LLING DISTRICT. 

TOTAL ~R 1927. 

I ==~ I .... a:.. I Gold I therefrom. Sflver. 

Fine or.a. Fine 0111. 
1

-

Fine 0111. 

19.85 

580.00 
500.00 

8.00 

17.50 

::: .. _.,I 

419.57 
510.14 

16.36 

73.81 

36.25 

145.74 

TOTAL PRoDUO'l'IOll. 

Silver. ....... I= .... o:. I ~m. I 
Fine oza. f Fine 0111. !Tons (2,240lbs.)j-Fine o~ -:,,_Fine ___ OZII __ 

10.941 75.48 5,142.?51 4,825.116 
••• 18.57 1,149.75 424-74 

•.. 10.85 2,401.00 1,164.53 
••• ... 580.00 419.57 
•• . 677.13 49,590. 86 38,697. 72 

123.94 

176-04 

67.51 

.43 

. 1.86 

6.66 
100.30 

1.07 
'30.91 

32.67 

659.31 

793.44 
6.16 

8.87 

un.12 
121.27 

18.00 
27.85 

143.66 
20.63 

1,567.81 

8.05 

~~0.751 
2.72 

3,347.00 
93.00 

2,402.00 
61.00 

241.75 

7,187.90 
'116.00 

1,ll1. 75 
507.00 

17,407.10 
313.19 

28,009.74 
760.50 

465.00 

44,174.14 
1,259.20 

8,216.85 
223.00 

85.00 
697.00 

1,693.00 
34.50 

~.513.00 
4,732.48 

3,233.60 
175.29 

2,170-67 
27.50 

479.81 

6,395.33 
. 67.61 

2,062.12 
449.22 

7,982.23 
394.85 

19,401.09 
422.33 

68.12 

31,882.70 
1,199.39 

10,530.14 
349.86 

24•19 
429.47 

1,647.99 
234.63 

4,043.67 
5475.91 

1.38 

28.46 
•••' I > \ ~ 



• 
Do. 
Do. 

Voided leases .•• 
Sundry claims 

From District generaUy :­
Sundry Parcels treated at : 

Blue Bell Battery ... 
Stanley Works 

Various Works 
Reported by Banks and Gold Dealers 

Total 

Voided leases ... B1ackboume .•• , 

Bullfinch ... 3337 Easter Gift 
. .. I 
... 

Do. 3340 Ha.nsfordhaven 
Do. Voided leases ... 
Do. Sundry claims 

Corinthia.n Voided leases ... 
Do. Sundry claims 

Ennuin Voided leases ... 
Do. Sundry claims 

Forrestonia ... Voided leases ... 
Do. Sundry claims 

Golden V alley 2994 Radio 
Do. 3248 Radio Deeps 
Do. (3323) Valley Queen 
Do. 3338 Valley Queen Extended 
Do. Voided leases ... 
Do. Sundry claims 

Greenmount 3264 Transvaal 
Do. Voided leases ... 
Do. Sundry claims 

Holleton 3334 Empress ... 
Do. 3312 Glenelg Queen ... 
Do. 3280 Hollow and Heaton'i Reward ... 
Do. Sundry claims 

Hope's Hill ... 2544 Colleen Bawn 
Do. Voided leases ... 
Do. Sundry claims 

Kennyville Voided leases ••• 
Do. Sundry claims 

Koolyanobbing Voided leases ... 
Do. Sundry claims 

... . .. ... 

... ... 
' 

249.80 

... ... ... 

... ... ... 

... ... ... 
4.52 

I ... ' ... 
4.52 19.85 1,384.80 

Yilga.Ijn Goldfield. 

.. ~4.42 t: 158·00 
305·60 

389·75 

14·50 
I ... 

766·50 
85·00 

104·00 ... 
88·50 

23·00 
198·75 

22·50 

2.55 

14·00 

20·00 

l 

. .. ... . .. 790.68 92,371.99 73,175.25 18.84 
221.22 ... 201.05 514.08 8,347.8' 6.238.08 ... 

59.80 ... 3.77 . .. 72<00 2,502.21 . .. 
... ... '14.86 ... 402.60 384.93 ... 
... ... 9.22 . .. 1,276.66 2,006.02 ... 
... ... 269.58 1.10 ... ... ... ... 

1,482.89 ... 1,0fi0.81 6,547.53 289,991.09 228,986.78 48.67 . 

--~2·76 I .. ~4-421 
1,282·50 341·371: 

158·00 82·76 ; 
167·54 305·60 167·54 

3·57 480,486·66 178,685·23 27,833·41 
254·13 1,168·55 850·09 

134,508·00 29,324·83 
104·50 . 77·35 

134·56 361·34 ~ 
31·93 131·50 104·05 

. .. . .. 1,185·00 298·15 
327·00 ll4·95 

1,896·00 5,284·80 16,263·62 7·43 
48·59 610·00 1,138·61 

19·00 II·97 
106·38 104·00 106·38 
... 18·05 8,284·24 8,635·59 2·00 
123·23 2·75 2,407·22 2,301·59 

997·00 252·18 
45·99 21·62 123,806·64 31,275·22 944·00 

4·12 875·00 334·48 

19·35 23·00 19·35 
411·85 211·00 495·54 

9·33 21·50 127·55 
26·56 22·50 26·56 

17·81 410·20 1,916·07 
56·97 129,884·85 33,899·78 1·00 

11·18 25·38 1,677·00 546·08 

18·76 32,377·13 15,222·68 ·59 
16·11 5·06 2,068·50 912·84 

... ~ 308·00 I 116·74 
55·00 11·24 



TABLJ!l IV.-Prodllcfion of Gold dlld Bihler from all source.'l, etc.-continued. 

YILGARN GOLDFIELD -continued. 

I 
TOTAL J'OB 1927. TOTAL PBonUOTIOJJ. 

--
'flln.IJI'G i NUMBBB OJ' REGISTERED NAllllll OJ' 0oiiPAJJY 

Alluvial 1==~1 Ore I 
Gold I Sihw. Alluvial 1~"'1 Ore 

I 
Gold 

I Silftr. CBNTBB. I LBABB. OR LBABB treated. therefrom. treated. therefrom. 
I 

Speoimena. 

i 

1 f Tons (8,.240lba. >I I I I ToD8 (2,240Iba.)l I FiDe OBB. FiDe OBB. FiDe 018. FiDe 0111. Flue 0111. Fine 0111. FiDe 0111. F:iae OBB. 

···I I I 
1,356·00 1 

-----.---'--'---

lfarvel Looh ... l7I9 ... ... (Great Victoria) ... ... ... ... ... .. . ... ... ... 281-1)3 ... 
Do. ... 719, 944, 945, Great Vietoria G.Ms., N.L. ... ... ... ... 19,263·00 3,4.33· IO ... .. . ... 74,101·00 1~.668·99 ... 

(1227), (1228), 
(:1006) 

Do. ... 7W, 9(4, 945, (Great V-ictoria leases) · ... ... .. . •t• .. . ... ... 132,664·26 17,869·89 ... 
(l227), (1228), 
(1606) 

Do. ... 3277 ... ... Just in Time ... ... .. . ... .. . 1,183·00 838·39 ... ... .. . 5,680·00 1,296·91 ... 
Do. ... 852 ... ... May Queen ... ... .. . ... .. . 300·00 717·41 ... ... 4·07 1,437·50 5,590·46 ... 
Do. ... (3307) ... ... Nevoria: Great Victoria G.Ma., N.L. ... ... 358·00 88·24 .. . .. . ... 3,344·00 782·08 ... 
Do. ... 3281 ... ... (Resnrrectirm.) ... ... ... ... ... .00•00 Hip ... .. . ..... 61·00 59·14 ... 
Do. ... 3281 ... ... Resurrectioll : Gn.t Victoria G.Ms., ... ... 2,194·00 415·41 .... .. . ''"'· 2,uu,oo 4.1.'$·41 , .... 

N.L. 
Do. ... ... Voided._, ... ... ... ... ... . .. ... ... .. . 104·39 257,155·00 97,016·26 771·03 
Do. ... ... Sundry claims ... .. . . .. .. . 246·00 90·63 ... 8·87 84·82 11,533·74 6,914·00 . ... 

Ht. Jackson ... ... Voided leoas ... ... .. . ... ... ... ... ... .. . ll4·88 37,186·03 27,676·47 2,300·28 
Do. ... ... Sundry a.Dns ... ... 1.29 ... 7·75 46·14 .. . 5·71 30·46 1,697·00 1,177·74 ·?4 

Kt. Rankin ... ... Voided leases ... ... ... ... ... ... . .. .. . 3·84 ii·.20 496·00 122·17 . .. 
Do. ... ... Sundry claims ... ... ... .. . ... ... ... .. . .. . 170·00 54·38 ... 

Parker's Range 2801 ... ... Scots Greys ... ... ... ... ... 15·00 14·26 ... .. . ... 1,516·00 508·11 ... 
Do. ... 724 ... ... (Spring Hill) ... ... ... ... . .. ... ... ... .. . .. . 3,232·00 607·21 . .. 
Do. ... 724, (760) ... (Spring liiii leases) ... ... ... ... ... ... ... .. . ... 8,910·00 2,215·59 ... 
Do. ... 724, (2633), (2793) Spring Hill G.M. Co., N.L. ... ... ... .. . 400·00 309·05 ... ... ... 5,222·00 2,964·41 ... 
Do. ... (2951) ... ... White Horseshoe ... ... ... ... 95·00 39·68 ... ... .. . 4,372·00 3,571·14 ... 
Do. ... ... Voided leases ... ... ... ... ... ... ... ... .. . 105·14 13,775·25 10,023·82 ... 
Do. ... ... Sundry claims ... .. . ... ... 9·00 4·33 ... ... .. . '2,~·2.5 1,544·36 ... 

Southern Cross ... Voided leases ... ... ... . .. ... ... .. . ... 2·13 211·~ 434,11)5·88 '212;008·46 364•41 
Do. ... ... SundrydaimB ... ... ... 57·50 31·91 ... l)·S) 595·46 4,356·23 1,448·66' ... 

I 

WestODS 3308 Consolidated 371·00 301·37 ' 547•00 490·:!6 i ... ... ... ... .. ... .. . ... .. . . .. .. . .. . 
Do. ... 3310 ... ... Les Trois .: . ... ... ... ... ... 82·00 48·Wl ... . .. .. . a&loifiO :!06·77: ... 
Do. ... 3226 ... ... , 'Royal Flush ... ... ... .. . 

I 
... 

... 38·00 I 32·49 ... : .. . 880·00: 649·421 ... 
Do. Voided la.eses ... ' 4·06 ![ 421,897. 99 . 299,018·68 21·78 ... ... ... ... ... .. . .. . ... .. . I 

Do. ... Sundry claims ... ... ... ... 63·00 26·93 ... . .. 52·91' 1,458·75 1,395·38' . .. 



, 

Bulda.nia 
Do. 

Dundas 
Do. 

Killaloe 

Norseman 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 

PellinSllla 

···j ... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... ... 
... 
... 

... 

... 

... 

I 
I 

Ff'om Goldfields genef'aUy :-

129I 
1290 
1288 
13I5 
1317 

Sundry Parcels treated at : 
Edna May Deeps Battery 
Gtideaway ililattery •.• 
Gftat Viot<Jria Cyanide Works 
Rowlett'8 llatwy ... 
Neorer NeWt" Works 
Smith's Op.nide Works 
Spriag Hill W orb 
Slln.bel.m Battery ... 
Violet Works 

Various Works ... . .. 
Reported by Banks &1lli Golll li)eMers 

... 

... 

... 

... ... 

... ... 

... ... 

... ... 

... ... 

Total 

Voided leases •.. 
Sundry claims 

Voided leases ••• 
Su11.dry claims 

Voided leases ••. 

Ma.raroa. No. I ... 
Mararoa No. 2 . .. 
Mararoa No. 3 ... 
New Mara.roa ... 
o.K. ... ... 

(1307) ... ... Recoup North . .. 
990 ... ... Viking No. 1 ... 
990 ... ... (Viking No. I) ... 
990, (1060) ... (Viking No. I leases) 
990, (1016), (1060), (Viking No. I leases) 

(UI7), (ll8l), 
(1194), (1235) 

... Voided leases ... ... Sundry claims 

... Voi ed leases . .. 

From Gold eld generaUy :-
Sundry P reels treated at : 

Rawlings & Bullen's Works ... 
State Battery, Norseman ... 

Various Works ... ... 
RelJOrted by Banks and Gold Dealers 

Total ... 

I·60 

2·89 

... ... ... 

... ... ... 

... .... ... 

... . .. ... 

... ... ... I . .. ... ... I 

I 
... ... .. . 
... ... ... 
... ... ... 
... ... ... 
... ... ... 
... ... ... 
... ... ... 

... ... ... 

... ... ... 

... . .. ... 

I ... . .. ... 
... . .. ... 
... ... . .. 
... 
-~ ... ... ·35 

73·44 

23·65 

16·97 26,921·35 9,J06·91 95·69 

Dundas Goldfield. 

. .. . .. . .. ... . .. ... ... .., ... . .. 

... ... ... . .. ... 
I 

... .2,700·00 2,08&·47 ... . .. ... ... . .. .. . . .. 

... . .. ... ... . .. . .. 397·25 104·05 .. . .. . 

... 259·00 .245·31 .. . ... ... ... ... . .. ... ... 79·05 157·18 . .. . .. .. . ... ... . .. . .. .. . ... . .. ... . .. . .. ... ... ... . .. 

.. . 
I 

. .. . .. .. . 4·23 ... 228·75 147·70 . .. 1,013·97 

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

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

1,~~5·151 ... ... . .. ... 
... ... . .. . .. ... 

I 
... 

2,;~·71 1 

... 
2,053·351 . .. 3,664·05 . .. 

3·53 

1,513·97 

3·02.1 
36·53 

... 
.885·37 

·""" 
. .... . .. 
.. . 

I . .. I 
. ... 
''42·44i 
... . .. .. . 

·10,415·94 
3,088·24 

l7·6I 

. .. . .. 
54·52 

... 
14,043·67 

38·50 

118·28 

2,361,312·11 

846·05 
341·27 

4,543·23 
182·50 

20·65j 

4,066·96 
436·50 

1,026·25 
608•00 
320-'00 
2'i8·00 
888·30 

1,274·00 
775·50 

48,452·00 

821,289·77 
21,711·46 

7,807·14 

57·39 
405·14 
425·75 

. .. 

I 

I 

915,705·861 

117·37 
250·87 

5,8&7•04 
1,439·30 
1,629·43 

26·16 
854·27 

7,244·60 
998·34 

26,087·03 

1,080,185·04 

708·991 
519·77 

2,.208·48 
143·88 

6-'88 

3,5 4 .. 80 
285·39 

1,382·14 
162·95 
383·13 
240·83 

2,087··44 
3,0M·95 
1,176·13 

44,457·'10 

526,006·58 
12,898·03 

4,833·88 

I 

4,266·10 
14,143·21 
6,562·86 

1·04 

629,105·66 

36·54 

32,M$·71 

. .. . .. 

. .. 

. .. . .. 

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

... 

.. . 
16·89 

242·83 

M,600·73 
·59 

. .. 

... 
885·41 
646·45 . .. 

36,392·90 



TAllU. IV.-Production of Gold and Silver from all sources, etc.--continued. 

MINING NUMBER OF REGISTERED NAME OF CoMPANY 
!)ENTRE, LEASE. OR LEASE, 

--

atter' s Hill H 

"· K undip ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 

t. Desmo1d M 
Do. ... 

M t. Purchas ..• 
Do. ... 
vensthorpe 
Do. ... 

w est River •.• 
Do. ... 

I 

... I Sundry claims ... ... 
(147), (179) . .. Fair Play leases . .. ... 
184 . .. ... Gem . .. ... ... ... 
(151) . .. . .. (Gem Consolidated) ... ... 
(151), 156 . .. Gem Consolidated leases . .. 
M.L. 52, M.L. 94 Harbour View Gold & Copper Co., Ltd. 
M.L. 52, M.L. 94 I (IIMbm" Vlow 1-1 . .. 
M.L. 52, M.L. 94 (Harbour View leases) ... . .. 
(98) . .. . .. Hills borough ... . .. . .. 
M.L. 370 . .. North Harbour View ... 
M.L. 52, M.L. 94 (Ravensthorpe G.M. Sydnicate, N.L.) 
203 . .. . .. Two Boys ... ... ... 

. .. Voided leases ..• ... .. . 

. .. Sundry claims ... .. . 

... Voided leases ... . .. . .. 

. .. Sundry claims ... ... 

... Voided leases ... . .. ... 

. .. Sundry claims ... ... 

... Voided leases •.. ... ... 

... Sundry claims . .. ... 

... Voided leases ... ... .. . 

. .. Sundry claims ... . .. 

Frum GoldfieW, generaU11 :-
Sundry Parcels treated at : 

Gem Battery ... . .. ... ... .. . 
Phillips. River Smelter ... ... ... . .. 
Two Boys Works ... . .. . .. ... . .. 

Variowi Works ... . .. ... . .. 
Reported by Banks and Gold Dealers ... ... 

Total ... ... .. . 

Phillips River Goldfield. 

ToTAL FOR 1927. 

--
I Dolli~ and I Ore 

I 
Gold 

I Alluvial. Specunens. treated. therefrom. Silver. Alluvial. 

Fine ozs. I Fine ozs. I Tons {2,240lbs. )I Fine ozs. I Fine ozs. Fine ozs. 

. .. 1·49 ... ... .. . . .. 

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

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

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

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

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

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

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

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

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

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

. .. ... 173·00 100·54 ... ... 

... . .. . .. ... .. . 113•28 
1·41 . .. 100·00 59·15 ... 84·05 

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

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

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

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

.. . ... ... ... ... . .. 
3·50 ... ... 117·89 ... 163·96 

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

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

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

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

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

... ... ... . .. . .. ... ' 

... ... .. . ... ... 122·48 

4·91 1 1·49 273·00 277·58 . .. 483·77 

TOTAL PRODUCTION, 

I Dollfud and I Ore (".old 

I 
Silver. 

Specimens. treated. therefrom. 

1 
Fine ozs. I Tons (2,240lbs. )l Fine ozs. l Fine ozs. 

1·49 40·00 14.98 .. . 
... 4,860·72 8,678·54 12·63 
... 4,159·15 3,324·86 .. . 
.. . 777·50 616·30 .. . .. . 6,315·76 5,690·35 8·00 
. .. 1,602·89 1,836·05 360·11 
379·86 3,619·25 1,560·86 61·41 
. .. 3,403·50 2,227·62 1·88 
. .. 3,295·51 6,018·84 118·03 .. . 35·27 22·16 .. . 
... 1,124·00 433·94 164·98 .. . 173·00 100·54 .. . 
17.6•31 37,704·03 25,448·75 3,07'0·20 
71·58 1,056·88 655·48 15·45 

1·40 9·00 3,905·46 6,891·59 
. .. . .. 32·81 51·01 

4·38 346·05 293·13 . .. 
... 4·75 4·68 .. . 

141·80 21,933·76 25,149·50 4,384·07 
6·60 2,268·18 1,543·55 20·65 

... . .. 10·34 31·()6' 

. .. . .. 3·29 .3•44 

' 

... . .. 138·89 .. . 

. .. . .. 385·96 493·66 . .. . .. 100•95 ... ... . .. - 4·76 ... 

... .. . ... .. . 
783·42 92,729·20 83,202·59 1&,688·17 



.. .. 

Donnybrook .•. 
Do. 

Bar •.. 
... 
... 

arra Tarra •.• N 

41H, (225L) ... 
... 
... 

Voided leases .•• 
Suml.ry claims 

Total 

(Coobina) •.. ... 
Voided leases ... 
Sundry claims 

. .. 

... 

... 

Donnybrook Goldfield. 

::: ~. ~I ::: I _:::_1-t---.. ~3·241 :::1_1,6!g_:ggll--181::: I ... c=i==~c=== 23·24 c=== 1,653·30. 818·52 

State generally. 

... ... ... . .. ... . .. ... 57·42 ... . .. ... ... . .. . .. ... . .. ... 53-66 . .. ... ... . .. 10·20 . .. . .. . .. ... 10·20 ... . .. 
Loo. 833 ... N a.rra. Ta.rra. : Fremantle Trading Co., ... ... ... ... ... ... . .. . .. 91·51 

Ltd. 

From State generaUy :-
Sundry Parcels treated at : 

Frema.ntle Trading Co., Ltd., Works ... ... ... ... ... ... ... ... ... . .. 3,300·16 
Haina.ult Sulphide .Pla.nt, Kalgoorlie ... ... .. . . .. ... ... ... ... ... . .. 21·28 
State Smelter, Ra.vensthorpe ... ... ... ... . .. ... ... ... ... . .. ... 41·20 
Various Works ... ... ... ... ... ... ... ... ... ... . .. .. . 27·00 4,4ll·14 
Sundry Specimens ... ... ... ... ... ... ... ... ... I ... 4·24 56·85 ... .. . 

Reported by Banks and Gold Dealers ... ... ... ... ... ... ... 150·2i 183·87 ... .. . 
Total ... ... ... ... 10·20 ... .. . ... 154·45 362·00 27·00 7,865·29 

·58 . .. . .. 
20,718·76 

9,675·43 .. . . .. 
481·77 . .. . .. 

30,876·54 



ISS 

TABLE V. 

ToTAL OUTPUT OF GoLD BuLLION BNTBRBD FOB EXPORT, AllTJ> RIIOBIVJID AT Tl!B PlmTH BRANCH Oll' TBll ROYAL 

MINT, FR(JM 1ST JANUARY, 1886, TO 31ST DBOBMBBR, 1927, SHOWING, IN FINB OUNOBS, THB QUANTITY 6BTAINBD 

FROM THE RBSPEOTIVE GOLDFIBLDS, AND THB TOTAL ANNuAL V ALUB. 

I KlllBIIRLEY. PILBAB.l. I IJ WBS!f PILBAB.l. 

Total. Export. Mint. Total. I Export. Mint. TotaL Export. Mint. Total. 
------+ 

Previous flue ozs. fine ozs. fine ozs. fine ozs. fine ozs. fine ozs. fine oas. fine oas. I fine oas. fine oas. · fine oas. fine ozs 
to 1927 22,422·06 7,015 ·99 29,438·05 147,302,43 153,867·88 301,170·31 4,351·11 26,514·53 30,865·64 4,104·98 2,178·33 6,233·29 

1 927 ... ... 193 ·89 193·89 ... 2,831·52 2,881·52 ... 81·91 

-26,596·441 

81·91 .. . 15·41 15·41 
---- --------

Total ... 22,422·06 7,209·88 29,631·94 147,302·43 156,749·40 304,051·83 4,351·11 30,947·55 4,104·96 2,193·74 6,298·70 

b G.lSCOYNB. o Pll.lB: HILL, I c EAST MURCBISON, I MURCBIBON. 

Year. I Export. \ Mint. Total. I Export. Mint. Total. I Export. Mint. Total I Export. I Mint. Total. 

Previous fine ozs. fine ozs. fine ozs. fine oss. I line oss. fine oiS. line ozs. fine ozs. fine oas. fine ozs. [ line oss. fine oss. 
to 1927 304·55 665·42 969·97 41,102·62 173,454·44 214,557·06 230,585·11 1,411,543·24 1,642,128. 35 ,447,438·49 2,004,235·85 3,451,674·34 

! 1927 ... ... 78·63 78·63 ... I 1,705·90 1,705·90 . .. 6,670·21 6,670·21 1,006·42 26,182·53 27,183·96 ---- ------
Total ... 304·55 744·05 1,048·60 41,102·62 ' 175,160·34 216,262·96 230,585·11 1,418,213. 45 1,648, 798.56 ,448,444. 91 2,030,418. 38 3,4 78,863. 29 

I 

d Y.lLGOO. 8 MT. M.lRG.lBET, l 1 NoRTH CooLG.lBDIB. I 11 B!l04D ARROW, 

Year. I Export. I Mint. Total, I Export. Mint. TotaL I Export. j Mint. Total. ) Export. I Mint. Total. 

1 

Previous fine ozs. fine OIS. fine on. fine ozs. fine ozs. I fine oss. line ozs. fine ozs. ·.ne ozs. fine ozs.l fine ozs. fine ozs. 
to 1927 11,478·21 92,586·41 104,064·62 607,310·81 2,662,409. 93 3,269, 720.74 261,964·27 1, 714,099. 02 1,976,063. 29 121,540·42 210,729·84 332,270·26 

927 ... ... 2,642·75 2,642·75 ... 37,487·96 37,487·96 ... 1,950·78 1,950·78 79·74 6,346·55 5,426·29 

2,699,897. 89 ,3,307,208. 70 121,620 ·16 1216,076.39 
----

Total ... 11,478·21 95,229·16 106,707·37 607,310·81 261,964·27 1, 716,049. 80 1,978,014·07 337,696•65 

I NORTH·E.lST OOOLG.lRDIE. I j E.lB!r COOLG.lBDIB. I A COOLG.lRbii. YIIlG.&BN. 

Year. I I Export. Mint. Total. I Export. I Mint. Total. I Export. l MJnt. Total. I Export. I Mint. Total. 

Previous fine ozs. fine ozs. I fine ozs. line ozs. fine ozs. I fine OIB. fine ozs. fine oaa. fine ozs. fine ozs. 
to 1927 234,979·30 6, 794,606.20 14,368,345 · 76 21,162,951· 9E 661,362·03 852,792·44 1,514,154·47 215,873·72 951,501· 33 1,167,876·06 

1 927 ... ... 1,223. 53 1,223. 53 
436,910.481671,889.78 

2,272·94 301,342. 991 303,615. 93 ... 3,577·90 3,577·90 .. . 
fine ozs. I fine ozs. 
8,246·42 8,246·42 

Total ... 234,979·30 438,134·01 673,113·31 6, 796,879 ·14 14,669,688.75121,466,567 ·81 661,862·03 856,370·34 1,617,732·37 215,873·72 959,747·75,1,175,621·47 

i 

Year. I I 
DUND.lB. I 1 PHILLIPB RIVER. I , DONNYBROOK. ST.lTil GBNBR.lLLY. 

---
Export. Mint. Total. Export. I Mint. Total. I Export. Mint. Total. I Export. I Mint. Total. 

Previous fine oz~. fine ozs. fine ozs. fine ozs. 
to 1927 113,896·47 600,567·62 714,464·09 39,035·37 

1927 ... ... 4,993·75 4,993·75 ... 
---------

Total ... 113,896·47 605,561· 37 719,457·84 39,035·37 

a Prior to 1st May, 1898, incluled w1th Pllbara. 
d Prior to 1st April, 1897, Included with Murchlson. 

11 From 1st September, 1897. 
i Prior to 1893 included with Yllgam. 

fine ozs. fine ozs. fine ozs. fine ozs. i fine ozs. fine ozs, fine ozs, fine ozs, 
42,498·08 81,533·45 282·21 ~-~7-531 889·74 17,918·52 18,176·91 36,095·43 

269·41 269·41 ... .. . ... 101·37 101·37 

42,767·49 81,802·86 282·21 557·58 1 839·74 17,918·52 18,278·28 36,196·80 

b Prior to March, 1899, Included With Ashburton. c l!'rom 1st August, 1897. 
e From 1st August, 18117. 1 Prior to 1st Hay, 1896, Included with Coolgardle. 
A Declared 5th April, 1894, to which date Included with YUgarn. 

f Prior to 1902, included In State generally. , Abolished 4th March, 1908. 

Total Output of Gold Bullion entered for Export, and Received at the Perth Branch of the Royal Mint, etc.-

Year. 

ftne ozs. ftne ozs. ftne OZI, £ s. d. 
886 ... ... ... ... 270•17 ... 270•17 1,147 12 21 

1887 ... ... ... ... 4,859•87 ... 4,859•87 18,617 8 61 
1888 ... ... ... . .. 3,124•82 ... 8,124'82 13,278 7 tOt 
1889 ... ... ... .. . 18,859'52 ... 13,859•62 68,871 9 111 
1890 ... ... . .. ... 20,402'42 ... ll0,402'42 86,683 19 5 
1891 ... ... ... ... 27,116•14 ... 27,118•14 115,182 0 101 
1892 ... ... ... .. . 53,271•65 ... 113,271•65 226,288 11 8 
1893 ... ... ... . .. 99,202'50 ... 99,202•50 421,885 8 Si · 
1894 ... ... ... ... 185,298•73 ... 185,298•78 787,098 19 6 
1895 ... . .. ... ... 207,110•20 ... 207,UO·liO 879,748 4 2i 
1896 ... ... ... . .. 261,618•69 ... 101,618•69 1,068,808 5 2 
1897 ... ... ... . .. 603,846•44 ... 608,84B·M 2,664,976 12 Ill 
1898 ... ... .. . ... 939,489•49 

t87;2M·4t 
939,489•49 8,990,697 13 10 

1899 ... ... ... .. . 1,288,860•25 1,470,604·116 6,346, 781 10 7t 
1900 ... ... ... ... 894,887•27 519,938•59 1,414,810·86 6,007,610 18 41 
1901 ... ... ... . .. 923,686•96 779,729'66 1,7o3,4t6·o2 7,286,653 9 1 
1902 ... ... .. . ... 707,039'75 1,188,997•60 1,871,087• 85 7,947,861 9 n 
1903 ... ... .. . ... 888,685•78 1,231,115' 62 2,064,801 • 40 8,770,718 17 
1904 ... ... ... .. . 810,616•04 1,172,614'08 1,983,880•07 8,424,225 17 8 
1905 ... ... ... ... 655,089•88 1,800,226 · flO 1,956,815•88 8,805,653 18 5 
1906 ... ... .. . ... 562,260•59 1,232,298'01 1,794,548•60 7,822,749 8 7 
1907 ... ... ... .. . 431,803'14 1,266, 750. 45 1,897,668. 59 7,210,749 6 2! 
1908 .. ... . .. .. . 366,853•96 1,291,657•17 1,647,911'18 6,999,881 10 10l 
1909 . . ... ... .. . 386,370•58 1,208,898. 88 1,696,269•41 6, 776,273 14 7f 
1910 ... ... ... 283,970•34 1,238,861. 88 1,470,682· 02 8,246,847 15 0 
1911 ... ... .. . ... 160,422'28 1,210,M5'24 1,870,867' 62 5,828,075 1 ut 
1912 ... ... ... .. . 83,577•12 1,199,080•87 1,282,657• 99 6,448,884 16 51 
1913 ... ... ... ... 86,255'18 1,227,788'15 1,314,043• 28 5,581,701 1 at 
1914 ... ... .. . ... 51,454•65 1,181,522•17 1,282,976• 82 5,237,362 12 u 1915 ... . .. ... 17,840•47 1,198,771•28 1,210,111•70 5,140,227 16 
1916 ... ... ... 26,742'17 1,034,656•87 1,061,898' 04 4,1108,582 6 11 
1917 ... ... ... .. . 9,022•49 961,294'67 970,817•16 4,121,645 6 at 
1918 ... ... .. . ... 15,6M·12 860,867·08 876,1111·111 8,728,182 14 9 
1919 ... ... ... 6,446·89 787,819·110 734,0811· 79 8,118,118 5 8! 
1920 ... ... ... ... 11,261·13 812,581·00 617,842·13 2,624,426 11 0 
1921 ... ... .. . ... 7,170·74 548,1159·92 568,780·68 11,8112,098 6 Bl 
1922 ... ... ... .. . 5,320·16 682,926·12 1188,246·26 8,266,824 17 5 
1928 ... ... ... ... 5,988·82 498,677·69 504,611·41 11,142,028 11 ~ 
192, ... ... ... ... I 2,6811·20 48B,M9·78 .-,OM•98 11,060,297 111 
1925 ... ... ... ... 8,910·59 487,M1·66 441,=·15 1,874,819 19 tOt 
1926 ... ... . .. 8,188·22 484,164·98 487, ·1111 1,8117,715 18 7 
1927 ... ... ... 8,359·10 404,998·41 408,852·51 1,784,571 4 1l 

Total ... ... 10,981,217.96 261186·,644 • 44W 87,116,862.40 1571662,409 18 101 
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PART B.-MINERALS OTHER THAN GOLD. 
TABLE VI.--GENERAL RETURN OF OBE AND MINEBA!os. OTHER THAN GoLD, sHOWING THE QuANTITY PRODUCED 

AND THE VALUE THEBEOB' AS BEPOBTED TO THE MINES DEPARTMENT FROM THE RESPECTIVE GOLDFIELDS AND 

MINERAL FIELDS, DUBING 1927. AND PREVIOUS YEARS. 

Period. 

Previous to 1917* 
1917 ... .. . 
1918 ... .. . 
11}19 ... .. . 
11120 ... .. . 
11121 ... .. . 
tt22 ... . .. 
1928 .. ... 
1924 ... . .. 
1925 ... . .. 
1926 ... .. . 
1927 ... .. . 

Total 

Pllbara Goldfield-Marble Bar District. 

Quantity. 

Lode. j Stream. I Total. 

tons. 
362·87 

4·05 
5·70 

tons. 
4,982·17 

66·00 
93·80 
36·70 
41·60 
14·50 
25·35 
24·40 
28·66 
23·96 
36·42 
37·44 

372 . 62 1 5,408. 79 

tons. 
5,345·04 

69·05 
99·50 
36·70 
41•60 
14·60 
26·35 
24·40 
28·55 
23·96 
35·42 
37·44 

5,781·41 

Value. 

£ 
460,540 

9,264 
20,984 
5,871 
7,616 
1,460 
2,446 
2,960 
4,048 
3,609 
5,446 
6,229 

580,473 

BLACK TIN. 

Greenbushes Mineral Field. Total. 

Quantity. Quantity, 
Value. Value. 

Lode. I Stream. I Total. I Lode. I Stream j Total. 

tons. 
244·53 

11·18 
60·52 
23·66 
10·25 
7'00 

·15 

·32 
1·21 

1·23 

tons. 
9,465·12 

226·74 
246·28 
220·95 
179·84 

45·87 
15·71 
28·02 
52·24 
54·06 
61·41 
57·11 

350·05 10,652·35 

tons. £ tons. tons. tons. £ 
9,709·65 754,309 607·40 14,452·16 15,059·56 1,215,224 

237·92 29,928 15·23 291·74 306·97 39,192 
295·80 57,653 56·22 339·08 395·30 78,637 
244·61 34,959 23•66 257·65 2i'!l·31 40,830 
190·09 31,249 10·25 221·34 231·59 38,866 

62·87 5,778 7·00 60·37 67·37 7,238 
15·86 1,393 ·15 41•06 41·21 3,839 
28·02 3,024 ... 62·42 52·42 6,984 
52·56 7,469 ·32 80·79 81·11 11,517 
55·27 8,764 1·21 78·02 79·23 12,373 
61·41 10,126 ... 96·83 96·83 16,572 
58·34 9,544 1·23 94·55 95·78 15,773 

11,002~o-r 954,19sf 722·67116-:o66-:o116,788·68 1,485,0M 

• Includes 4·72 tons value £360 the produce of Cue District and •15 tons value £15 the produce of Coolgard1e District. 

TAN~ALU~E. 

PUbara Goldfield-Marble Bar District. Greenbushes Mineral Field. Total. 

Period. 

Lode. 

Quantity. 

I 
stream. 1 

Value. 

Total. 

Quantity. 

Lode. Stream. 

tons. 

Quantity. 
Value. Value. 

Total. Lode. Stream. Total, 

Previous to 1917 
li11 

tons. 
2·25 

tons. 
83·80 
12·50 

tons. 
86·06 
12·60 

£ 
11,682 

1,782 

tons. 
3·19 

tons. 
3·19 

£ 
1,804 

tons. 
2·25 

tons. 
86·99 
12·50 

tons. 
89·24 
12·50 

£ 
13,486 

1,7&2 
1918 

i! 
111U 
1918 
11)24 
192:0 
1926 
1927 

Total 

Period. 

Previous to 
1917 
1917 
1918 
1919 
1920 
1921 
1922 
1928 
1924 
1925 
1926 
1927 

Total 

Period. 

6·25 
19·45 
15·28 

"6·25 
19·45 
15·28 

... 750 
2,357 
3,808 

6·25 "6·25 750 
19·45 19·45 2,357 
15. 28 15.28 3,808 

2·25 137 ·28 I 139·58 20,879 3·19 ---s-:-;:9--1.804 ---z~5- 140·47 -142:-.ra-r 22,183 
I I 

PYRffiO ORE, 

Mt. Margaret G.F. 
-----~I West Kimber­

ley Goldfteld 
Mt. Morgans D. 

Pilbara Goldfteld. 

Marble Bar D. Nullaglne D. 

CoPPER ORE. 

West Pllbara G!. Ashburton Gf. Peak Hill Gf. 

E. Murehlson 
Gf. 

Lawlers D. 

Quantity.\ Value.lf Q'ntlty.j Value. ~.:.Utity.J Value.~ Quantity.\ Value. Quantity.! Value. ]Quantity.\ Value. Quantity.j Value. Quantity. I Value. 

tons. 
48,506·57 

3,575·46 
2,251·81 
4,13!; ·98 
6 01:1·98 
6;116·66 
8,441·15 

£ tons. 
17,846 109·52 
1,752 
1,629 
4,919 
7,276 
7,871 
4,208 

£ 
1,709 

tons. 
32·87 

£ 
386 

tons. 
5·00 

£ 
120 

360 

tons. 
75,822·37 

783·61 
1,844·19 
1,030·78 
1,700·50 
1,055·00 

164·00 
221·00 
79·00 

£ 
:631,901 

13,406 
28,961 
15,807 
32,059 
18,955 
2,481 
3,500 
1,012 

tons. 
347·36 

3·71 

£ 
6,341 

67 

tons. 
601·21 
287•84 

76·28 
14•39 
36•39 

£ 
18,295 

9,683 
2,480 

353 
1,!01 

tous. 
81·12 
75·00 
82·44 

1,527 
1,5:!3 
1,314 

::: ::: ::: :::\ ::: ::: ::: ~--l--'-I---
7""4,04Ne 46,498 1oD·sa t:7o9 -sH7 --sB6 ~~- 48o 82,7oo-4s 748,o8a -s-s1-·-o7- --6,-40_8_ -t-,o-15_·_1_1 -s-a,-2-12- --2-38-·-56- --t-,8-e4 

11 Represents the value of the sulphur only, the copper contents not having been treated Yet. 

CoPPER ORE-continued. 

Murchi•on Gf. 
Yalgoo Gf. Northampton Mf, Yandanooka Mf. 

Meekatharra D. Day Dawn D. 

I Quantity., Value. I Quantity. I Value. Quantity.[ Value. I Quantity. I Value. I Quantity., Value. 

£ tons. £ 

Mt. Margaret Goldfield. 

Mt. Morgans 
District. 

Quantity. \ Value. 

tons. £ 

I Mt. Margaret 
District. 

I Quantity., Value. 

Previous to 1917 
1917 

tons. 
790·39 
82·92 
78·34 
16·81 

£ 
6,379 
2,164 
1,794 

tons. 
55·56 

£ 
522 

tons. 
38·40 

£ 
413 

tons. 
136·50 1,992 171· 55 1,889 4 7,857. 67 230,820 2·85 26 

tons. 

1 

£ 

1918 
1919 
1!120 
1921 
1922 
1923 
1924 
1925 
1926 
1927 

Total 

377 

998·66 
9,626·29 

10,672·00 
2,469·72 

ui,'435 
59,143 
34,955 
8,952 

~~.•a I 1-------1·--'--------------------------------1----·---·-- ------
171 . 55 t 1,889 47,857 . 67 i 230,820 2 • 85 86 88·40 418 28,908 ·17 118,477 
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TABLE \-"'.-Minerals other than Gold, etc.-continued. 

COPPIIIB 0BE-continU8d. 

GYPSUK. 
North Coolgardie East Coolgardie 

State 
generally. 

Goldfield. Goldfield. Phlllips River 
Goldfield. Total. 

Menzies District. E. Coolgardie D. 
Y!lgam 

Goldfield. State generally. Total. 

Period. 

Previous to 
1917 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 

Period. 

Previous to 
1917 
1917 
1918 
1919 
1920 
1921 
1922 
1928 
1924 
1925 
1926 
1927 

Total ... 

Quan-[ Value. 
tity. 

Quan·l Value. 
tity. 

Quantity~~ Va;::-- Quan- j Value. 
tity. 

Quantity.! Value. Quan-j Value. Jl Quantity.! Value. Quantity., Value. 
tlty. 

tons. 
6·12 

£ 
51 

tons. 
50·67 

£ 
330 

tons. 
86,947·55 
5,255·57 
2,001·66 

215·02 
217·27 

95·34 
31·84 
26·01 

3·69 

lBONSfONE. 

E. Coolgardle Gf. 

E. Coolgardle D. 

£ 
466,722 
66,868 
42,978 

4,993 
4,125 
1,207 

217 
541 

44 

Quantity., Value. Quantlty.J Value. Quantity.J 

ioo I 
::: i 

£ 
247 

tons 
57,280·00 

tons. 
18·61 

£ tons. 
249 213,075.32 

6,488·65 
4,982•91 
1,277·00 
1,962·16 
1,150·34 
1,194·50 
9,873·80 

10,754·69 
2,469·72 

Total. 

£ 
1,369,672 

93,711 
77,527 
21,530 
37,945 
20,162 
16,133 
68,184 
36,011 
8,952 

tons. 

139·00 
698·25 

Northampton w. 

Value. Quantlty.J Value. Quantity. Value. 

£ 
86,14.8 

tons £ 
57,8So 36,695 

tons £ 
112,076.·90 274,979 
4.6,801· 97 143,925 
47,079·68 176,380 

... ... 7,385. 70 29,84.1 

I 
... ... 27,716·40 172,4.83 
... ... 10,330·43 25,64.9 

... ... 21,634·50 59,194 

.. • .. • 29,602 . 90 72,3381 

. . . ... 36,750.00 101,219 

I 

... ... a7,865 • 99 119,299 

... ... ... ... ... ... 5,809·50 17,347 
.. . .. . 23,9 73. 35 72,8 721 

----1---- --------------1---~----1-·--+-----1----
100·00 300 450·00 247 57,280·00 38,148 57,830·00 88,695 407,027·32 1,265,476 

£ 

139 
698 

tons. 

664·50 
63·00 

4,2ii7·oo 
3,059·95 
3,778·76 
5,976·25 

LtiD ORB. 

W.t Pllbara 
Gf. 

Quantity., Value. 

tona. £ 
44·00 
62·67 

770 
759 

£ tons. £ 

622 6114·50 "622 
16 63·00 16 

5,278 
4,118 
5,479 
9,120 

4,237·00 
3,059·95 
3,917·76 
6,674·50 

5,278 
4,11B 
5,618 
9,818 

Total. 

Quantity. Value. 

tons £ 
112,120·90 276,749 
46,864.. 64 144,884 
4 7,079. 68 176,330 

7,885·70 29.~1 
27,716·40 172,.sl 
10,330.43 25,649 
29,602. 90 72,838 
21,634·50 69,194 
36,750.00 101,219 ... I ... 87,865.99 119,299 

.. • 23,978.35 72,872 

1:·57 -1-·~=-·a:-:9+-407-5-::W-83-:::--I-1-,~-7-;:-:5 
SILVER LEAD ORE. TUNGSfEN 0BIIIS. 

Pilbara 
Goldfield. 

Ashbnrton Gfd. 

WOLFBAH. 
SOHliBLirB. 

Period. Marble Bar 
District. 

Total. 

I 
State gener­

ally. 

North Cool­
gardle Gf. 

Menzles Dis­
trict. 

Broad Arrow. 
Goldfield. 

Coolgardle Gf. I 
Coolgardle 
District. 

Dundas Gold­
field. Total. 

Previous to 
1917 .. . 
1917 .. . 
1918 .. . 
1919 ... 
1920 .. . 
1921 .. . 
1922 .. . 

Quan­
tity. 

tons. 

I ~:: 

Quan· 
tity. I 

Value. I Q1;1an- I Value. 
tJty. 

tons. £ 
2,431· 54 27,410 

2S7·4.8 
214•76 

3,461 
3,116 

tons. I £ 
2,431· 54 27,410 

23;;:48 3,4'61 
214.76 3,116 

Quan-[Value. 
tlty. 

~tons. £ 
265.89 1,295 

I ::: 

Quan·f value. 
tity. 

tons. 

273·06 
134·25 

£ 

829 
113 

Quan­
tity. 

tons. 

I Value. 

£ 

175 

Quan­
tity. 

tons. 

45·71 
40·00 

I Value. 

£ 

101 
54 

Quan­
tity. 

tons. 

·41 

I Value. 

I ~ .. 
I ... 

Quan-j Value. 
tity. 

tons. £ 

98o 
862 

1928 ... .. . 

m~ ::: r;i':oo 1,268 30:00 63o 8i':oo 1,898 ::: ::: ::: ::: ::: I ::: ::: ::: ::: I ::: ... .. . 
1006 ... 90·50 11,305 ... ... 90·50 1,305 ... ... ... . ... ... - ... ... - ... ... .. . 
1927 ... 36·00 792 60·00 1,179 96·00 1,971 ... ... ... ... ... ... ... ... ... .. . 

Total ... 177·60 8,886 2,973·7sl36,796 8,151·28189,161 286·sejl.s96 4M-:st--s42r1i-:s&fl5~165"-~J--ro 496-78 1,
283 

Period. 

Previous to 1917 
1917 ... .. . 
1918 ... .. . 
1919 ... .. . 
1920 ... .. . 
1921 ... .. . 
1922 ... .. . 
1923 ... .. . 
1924 ... .. . 
1925 ... .. . 
19'..!6 ... .. . 
1927 ..• . .. 

COAL. Fm.EOLA.Y. GADOLINIH. A8Ds'ro8. 
------'1----- ----·--------~-----------;---------

Pilb&ra Gf. Pllll&ra Gt. f 
t--------1-------------- West Pilb&ra 

I GoldJield. 
Marble Bar D. Marble Bar D. I NnllagJne D. i 

COllie Mf. Oollle Mf. Total. 

Quantity. I Value. Quantity., Value. ~tlty.j Value. Quantity., Value. I Quantity.) Value., Q'nty., Value.] Quantlty.j Value. 
tons. 

3,544,356. 95 
326,550·07 
337,039·24 
401,713·18 
462,020·78 
468,816·65 
438,442·78 
420,713•98 
421,863·86 
437,461·20 
474,818·69 
501,504·95 

£ tons. £ 1 tons. £ 
1,657,415 ... ... 1·00 112 

tons. £ 

l91,822 ... ... ... .. . 
42·83 1,754 

204,S19 ... ... ... .. . 
270,S55 ... ... ... .. . 
350,346 ... ... ... ii2-oo 
407,117 677·80 646 ... ... 82·60 
881,655 .. • .. . .. • .. . 2. 50 
368,949 ... ... ... ... 8·00 
363,255 ... ... ... ... ... 
363,203 ... ... ... ... . .. 
394,400 ... ... ... ... ... 
407,967 ... ... ... ... . .. 

i,'ooo 
1,860 

250 
150 

tons. £ 1 tons. £ tons. 

::: ::: 1 ::: ::: ~.~·83 
£ 

1,754 

53-oo 
124·50 
202·75 
179·18 
111·00 

73·58 
50·00 
91·45 
10·80 

1,443 
6,886 

12,221 
7,860 
3,865 
2,206 
1,619 
2,436 

304 

17 

68·00 1,448 
156·50 7,286 
286.86 18,681 
181•68 7,600 
114·85 4,082 

73·58 2,206 
22 50· 74 11141 

13·89 2112 105·34 2:128 

Total .. . 8,236,802· SS -5.360,703 r 677·80 ___ 646-~00----112 t-112-:&3 6,414 896·28 86,880 

__ ._ .. _J __ ··_· __ 10·8~ 304 

16. 48 . 831 1,024. 67 42,57 6 



·; 

t 

Period. 

Previous to 
11117 
11117 
11118 
111111 
11120 
111111 
111112 
11128 
111114 
1925 
11126 
1927 

Muroblson Gf. I 
I 
I 

Cue District. _

1 

Quan- 1 Value. tity. 

tons. £ 

298·00 772 

TABLE VI.-Minerals other than Gold, etc.--continued. 

LnosToNlll. DIAMONDS. EMERALDS. 

Yilga.rn State generally. Total. 
Goldfield. 

Pllbara Gf. Murchison Gf. 

Nullaglne 
District. Cue District. 

Quan· I Value. Quantity. I Value. Quantity. Value. tity. 
Quan-~ Quan-J tity. Value. tlty. Value. 

tons. £ tons. £ tons. £ carats. £ carats. £ 

2,548·85 1,607 90,858·88 15,911 93,705·73 18,290 24 

200·00 421 

MAGNESITE. ANTIMONY. MANGANESE. 

E. Coolgardie 
Goldfield. West Pllbara Peak run 
Bulong Goldfield. Goldlleld. 
District. 

Quan-
\value. 

Quan- [value. Quan· \value. tity. tity. tity. 

tons. £ tons. £ tons. £ 

699·00 698 20·78 491 
20·50 21 

105·25 334 

18·11 142 

58·63 294 

Total 2118·00 778 8,548-85 1,607 110,858.88 j 15,911 93,705.73 18,290 -~- -24t200.0o -421824-:75 1.063f20.78 -491f7&~ -436 

NOTB.-As the collection of Statistics of Minerals other than Gold commenced during 1899, the total production from the different. localities can only be 
approximately estimated by the Ouatoms Recol'ds. the latest av!Wiable returns of which are to be found In Table XXVI., page 66 



TABLE VU. 

QuANTITY AND VALUE oF BLACK TIN REPO:rtTED TO THE Mnms DBPARTJIENT DUR'Il'fG 1927, 
AND TOTALS TO DATE. 

LOOA.Liry, 

oogl,ong c 
M 
M 

ills lnd 
oolbeua 

o. 
Id Shaw 

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

... 0 

r w 
Do. 

abba Tabba ::: odgna ... 
o. . .. 

Do. ... 
Do. ... 
l>o. ... 

Ouddingwarra ... 
Pooua ... • .. , 

Bulla B nlllng ..., 

Green bushes ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 

NUMBER 011' 
LBASE, CLAIM, 

OB AB.IlA. 

... ... ... ... ... ... 
M.Ls. sii, 87,95 
M.L. 84 ... 
M.Ls. 84, (93), 

(148) ... ... 

515 ... ... 
628 
505 (si9i 614::: 
Loes. 289, 290 
Loc. 290 ... ... ... 

RllGISrBB.IlD NA.Kil 011' COJIPANY 
OB LBASil, 

Sundry claims ... .. . 
Sund~ clalm.s ... . .. 
Void leases ... . .. 
Sun~ claims ... .. . 
Void leases ... .. . 
Sundry claims ... ... 
Sundry claims ... .. • 

H.M. and Anchorlte leaeee ... 
(Mount Cassiterite) ... ... 
Mount Cassiterite leases ... 

Voided leases ... . .. 
Sundry claims ... ... 

Totals ... ... 

11127. 

Quantity. 

Lode. I Stream. I TotaL 

tons. tons. 

PILBABA GOLDl!'I:iLD. 

:Bl&ltllr.B BAR DISrB.IOr, 
... 18·74 l8·74 ... .. . ... ... 

is·45 is·45 ... ... ... ... ... .. . ... ... ·25 ·25 ... ... ... ... .. . ... ... ... ... 
... .. . ... ... .. . ... 
... 37·44 87·44 

HUBCHISON GOLDJ'IELD. 

ClUB DII'DIO'r, 
Sundry claims ... R-I 

I 
Sundry claims ... . .. 

Totals ... . .. 

COOLGABDIE GOLDPIELD. 

COOLGABDIB DII'I'IUO'r, 
Sundry claims ... ~, ~I Totals ... . .. . 

GREENBUSHES MINERAL J'IELD. 

Kapanga ... ... ... ·90 ·18 1·08 
Lost and Found ... ... ·33 ·33 
Seotla leases ... ... 7·50 7·50 
Clarth and others ::: ... ... ... ... 
McKal & Struthers ... ... ... .. . 

Voi ed leases ... ... ... .. . ... 
Sundry claims ... ... ... 49·43 49·43 -------

- 58·841 Totals ... ... 1·28 57·11 
I 

TABLE VUI. 

TOT.&LII ro DArB, 

Quantity. 
Value. 1 

Lode. l Stream. I Total. 
I 

tons. tona. itona. 

3,175 . .. 1,761·25 i 1,761:~~ ... .. . ·8& 
·s;o14 

... 330·5 330·53 .. . 2,902·9~ 2,902·112 .. . .. . 6·75 6•'15 ... .. . 214·04 214·04 
40 ... 117·70 117·10 ... 

1iis·52 
5·(16 5·~ .. . 13·85 14'1'·8 .. . 195•00 1·60 1117·10 

.. . 3'1·82 6·10 48·02 .. . 5·78 48·20 58·98 

8,129 8711•88 5,408·711 I 5,781·41 

~~~ ... 3·20 3·20 

4·78 4·'18 

·15~1 
•15 •111 

203 35·53 1•35 36·88 
50 ·33 ·33 

1,124 .. . 98·01 98·01 ... .. . 318·04 318·04 ... 
24'3·09 

5·39 5·39 .. . 3,471·20 3,714·29 
8,167 71·10 6,758·36 6,829·46 ----
9,544 8~·05 10,852·85 11,002·40 

Value. 

11b,2&6 
69 

21,840 
2'19,511 

424 
U,525 
111,265 

500 
14,18"1 
le)et8 

4,414 
5,062 

1180,478 

118 
242 

880 

15 

111 

4,757 
50 

11,706 
28,959 

762 
368,249 
53~.713 

-
954,191 

QUANTITY AND VALUE OF TANTALITE BEPOl\TED TO THE MINES DEPARTMENT DURING 1927, AND fOTALS TO DATE. 

1927. TOTAL ro DA~ 

LOCA.LirY. 

Wodglna 
Do. 
Do. 

NUHBBR 011' 
LE..I.Bil, CLAIH, 

OB. AREA. 

M.Ls. 86, 87,95 
M.L. 293 

BBGISrBRBD N AJIIl 011' COJil'ANY Quantity. 
OB LllASil, 

Lode. I Stream. I Total. 

tons. tons. tons. 

H.M. and Anchorlte leases 
May Be ... 

Sundry claims 

Totals 

GREENBUSHEB MINERAL PIELD. 

Quantity. 

Value. 

\ Stream. I Lode. 

£ tona. tone. 

1reenbushes "'I (3611) ... "'\ Enterprise ""I ~~ 
-----.!....----.....i.------T-otal_• ____ ... ....JI-1..---:--_-_-~:...I--_-:_-_---...... ~~~~--r----+--- 8•19J 

Total. I 
tone. 

3•1111 
8•19 

Value. 

£ 

1,804 

t,804 



___________ " ______ _ 

TABLE. IX. 

QuANTIT~ AND VALuE oF PYRITIC ORE REPORTED TO THE MINES DEPAB'rMENT DURING 1927, AND TOTALS TO DATE. 

NUKBBB or 
LOOALJTY. LIIASB, CLJ.nr, 

OR ARBA. 

----- ------

llarrill Marrill. •• M.L (18Jr) ••• 
- ... I ..... (U). '"'· (llr), (lb) 

BBGJS1'KKBD NDB or (lo)(nl'fY llB LUSB. 

MT. MARGAJIBT GOLDl!'lELD. 

M'!. Moaal!IB DIBTIUC7!. 
W Mt Alllt.rallan Copper Oo., Ltd. • •• 

Naugeroo: Naugaroo Mlnea, Ltd •••• 

Total a 

1927. 

Quantity. I 
tons. 

t Repreaenta the value ot the sulphur only, the copper contenta not ha vint! beea tnated. 

TABLE X. 

tValne. 

£ 

TOTAL TO DATB. 

Quantity. 

-
tona. 

61,687•98 

12,859·68 

I 

! tValue. 

--
£ 

88,818 

6,678 

Qu~ AND VALUE oF COPPER ORE REPORTED To THE MINES DEPARTMENT DURING 1927, AND TOTALS TO DATE, 

i.-nY. 

-

Yampl Sound::: 
Do. 

llarble Bar 
Do. 

liortb Pole 
Konh Shaw 

... 

-Ltonel ••• . •. 
1M'IR!eT-ereelr 

N11DD or 
LIIAA, CL.uK. 

OR ARIL!.. 

M.L. (ly; [!21B] ... . .. ... 

... I M·oL. (~) 
_____ __.__ 

... I 

Croydon ... ... ... ... 
Jllgfua ••• ... 

:M.L. 188 
... 

Roebourne ... ... 
Do. ... M.L. 174 
Do. ... JILLI. 174, (17.5) 
Do. ... M.L. 184 ... 
Do. ... M.L. 1&11 
Do. ... M.Ls. 167, 1iis 
Do. ... M.LI. l~ll, (1rl), 

(1118) 
Do. ... ll.L. 144 ... 
Do. ... ... 
Do. ... 

!ILL. s4· Whim Creek ... ... 
Do. ... M.L. 34 ... 
Do. ... Loc. 71 ... 
Do. ... Lo>l. 11 ... 
Do. ... ... 

191'7. To'l'AL 'fO DATB. 

RIIGJBTDIID NAKB Olr 0011PA!IIY Quantity. 
I 

Quantity. 
oa :t.:nsa. 

I I 
Valne. 

l 
Value. 

Ore. Metallic Ore. Metallic 
Copper. Copper. 

tons. toDB. £ tons. tons. £ 

WEST KIMBERLEY OOLD.PIELD. 

VOOled leases ... ... 

l 
. .. ... - I 

13·19 2·'16 llOO 
Yampl Sound Oopper.Mtne ... ... . .. ... 92·86 22·80 1,478 

Sundry claims •.. . .. ... .... . .. . .. . .. 8·47 ·86 88 
Totals ••• ... . .. . .. ... ... 109·111 llli·lll 1,'181 

PILBARA GOLDFIELD. 

MARBLE BAR DIBTRIOO. 

V olded Leases 
SundrY olalms 
V old eel leases 
VOided leases ~J ~~~ Tii · ;~u 1n 

. .. l~l----·l----t---:-.-....,-:-::-·l---5-·-~1-l----88-8 Totall ••• 

NULLAGINB Dl8'l'&Ittr. 

Sunelry claims ... 
Tambina 

To3ls ••• :::}-- ::: 1----1--::_: -t--1-::-:-1·--·-::-:~1--:-
8

:-0 

WBS'f Pli&ARA GOLDFIELD. 

Voided ~eases ... ... . .. .. .. . .. I . .. . .. I 604·00 108·85 7,388 
VOided leases ... ... . .. ... 542·00 IM·l:5 ~3 

(Carlow Castle: Roebourne Copper Miiie, Ltd.".i ... ... . .. 69·00 7·80 780 
Good Fortune . •. •. . . . • • .. ... . .. . .. 66·77 8·58 904 
(Good Fortune leases) ... . .. ... ... . .. . .. 63·40 9·58 1,011 
Good Luck ..• • .• ... . .. ... ... . .. . .. 6·21 1·01 111 

(Quod Est.) ... . .. ... ... . .. . .. 22·43 8•49 11fi6 
Roebourne Cop~ Mines, Ltd. 

Milti~g c~:; 
... I ... ... 122·45 18·50 1,865 

Yannery and undo Copper ... . .. ... 404·50 87·14 8,116 
Ltd. I Y annery Hlll Copper Mine ... ... ... . .. . .. 409·26 113·81 11,981 

Voided lea.sea . . . . .. ... ... . .. 2,7211·28 515·88 44,469 
Sundrl, claims • • . ::: ::: ... . .. ... 77•41 13·61 t8oo (.lalla Balla ~~ Mlnea, li.td.) ••• • •• ... ... . .. 2,009·00 166·88 1 086 

Mons. Cu~: Well Ootper Mlnea, Ltd. ... . .. . .. 282•50 88·75 2,979 
I'llbarra lfPer Fields, Ltd. ..• • •• ... ... . .. 2,850·50 574·31 t8,096 
(Whim We Cof.per Mlnea, :Ltd.) . .. ... ... . .. . .. 72,662·75 9,848·89 ~4,492 

Voided eseea ... . .. . .. . .. ... ... . .. 30·00 5·50 250 

To,als ... . .. . .. ... 
I . .. . .. 82,'100·45 11,115·93 m;o&2 
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TABLE X.- Quantity and Value of OOPPER ORE, ~c.-continued. 

1927. TO'f.U.S ro D.lTB, 

NU:IIJIIDR OJ' REGISTERED NAIIE OJ' ClOHPA '!Y LOCALITY, LEASE, ClLAIII, Quantity. Quantity. 
OR AREA. OR LEASE. Value. Value. -- -

Ore. I 
Metallic Ore. l Metallic 
Clopper. Oopper. 

tons. tons. £ tons. tons. £ 

ASHBURTON GOLDFIELD. 

Ashburton 
Red Hill 
Uaroo ••• 

···I ... 

···r 
Sundry claims 
Voided leases 
Voided leases 

Totals ... :: 1--:-::----::-: -1~~--~-6!-:~-g-1---:--:-!!-1·---!-:.-~: __ ! 
Peak Hill ... M.L. (85P) ••• 

Do. ... M.Ls. (37P),(381') 
Do. ... M.L. ~9P) ... 
Do. ... M.Ls. 29P),(80P) 

(81P) 
Do. ... M.L.(31P) ... 
Do. ... ... ... . .. 
Do. ... ... ... .. . 

Katbleen Valley M.L. (12) 
Lawlers M.L. (29) 

Do. 

Gabanlntba 
Do. • .. 

Holden's Find ... 
Yaloglnda 

PEAK HILL GOLDFIEJ.D. 

Burra Oopper Mines, Ltd. ... ... .. . ... 
Sonla leases ... ... ... . .. .. . 
Sons ot Gwalia ... ... . .. ... i 
(Two Sisters leas~) ... ... .. . ... j 

I Two Sisters N ortb ... ... . .. ... ... 
Voided leases .. . ... ... .. . ... 
Sundry claims ... ... ... ... .. . I 

Totals ••• ... ... ... 
I, 

Shepherd ... 
Bunga.rra ••• • .. 

Sundry olalms ••• 

Totals 

V olded leases ... 
Sundry clalms ••• 
Sundry claims ... 
Sundry clalms ... 

Totalll 

EAST MUR<miSON GOLDJPIELD, 

LAWLDB DJSTBIOT. 

MUROHISON GOLDFIELD. 
MEEIUTHA.RRA DISTRICT. 

DAY DAWN DIBTBIOT. 

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

25·84 ,~:~g I 185·04 
458·49 169'89 I 
64·04 80·98 

81·40 I 115·76 
163•91 48·021 

62·08 21·96 

1,016·11 868-81 1 

94 
4,80 

.16, 
1,46 

8 
7 

680 
6 

8,5 
8, 
1,88 

94 
886 

7 

81,11 I 

1110•66 11~·84 11,881 
84·42 9·28 1,072 

6•72 1·11 111 
6·76 1·41 160 1----1----888·46 181 ·69 10,71t 

Day Dawn 
Do. . ..... ... I ... ... ... I Voided leases .. . 

Sundry clalms .. . 

Totals ... ::: ~1----'----+--:-::-:-! ll---:-:-::-1!----:~-! 
Mount Glbson ••• 
Twin Peaks ... ••• • •• 

Sundry clslms ... 
Sundry clalms ... 
Olive Qneen 

YALGOO GOLDFIELD. 

Wadglngarra ... M.L. (6) :::~::: ·1----

Geraldlne 
Narra Tarra 

l.Tino -A 
y andanooka 

Do. 

Eulamlnna 

Do. 

Do. 

Do. 

Totals ... ... . .. 

NORTHAMPTON MINERAL PIBLD. 

···1 M.Ls. (10), (11)· I Geraldlne leases ••• ... .. . ~ ... Loo. 883 ... Narra Tarra: Fremantle Trading Oo., Ltd. ·----
Totals... ... ... • .. 

YANDANOOKA MINERAL FIELD. 

... llundr) clsims ... 
.Freeboid Gd. ::: Mugga\la Oopper Mines::: ··~ ... ... ... . .. ... ... ... . .. Voided leases ... ... . .. ... . .. 

Totals ••• ... ... . .. 
MOUNT MARGA.RET GOLDJPIELD. 

MOUNT MOBGANB DJBftiOT. 
••• [lOo, 110], (41'), , (Mt. Malcolni Oopper Mine leases) ••• 

(51') (12c,s'to)l 
••• [lOo, 110], (41'), : (Mt. Malcolm Oopper Mine leases) ... 

... [10o~5fl0], (41'), [ (Murrin Clopper Mines, Ltd.) ••. 
(611'), (12c, 370) 

... ( 411'), (51'), (1111'), West Austialla.n Clopper Oo., Ltd •••• 
(121') 

Mt. Margaret .. . G.M.L. (6611') ... Mt. Morven ... ... .. . 

. .. . .. . .. 

... 

I . .. . .. . .. 
. .. 

4·99 
19·60 
18·91 

88·40 

186·50 I 23,766·67 

28,908·17 

126·05 
7·60 

38·00 

171•lili 

1•10 
8·49 

·98 

6·57 

36·05 
1,784·64 

1,820·69 

~ 
20 

5 

8 

95 
227 
91 

418 

1,992 
116,485 

118,477 

1, S86 
96 
7 40 

9 1,88 

18,516·00 1 1,001·98 70.764 

8,889•00 418·00 17,065 

19,165·00 798·60 46,81? 

8,794·06 ~.976·08 80,199 

11·58 2•40 163 
6·80 8·00 160 (18F) ... ••• Nangeroo: Nangaroo Mines, Ltd .. .. 

Voided leases ... • .. .. . . .. ~---··-·----l·----·-·· ____ , ____ .~ .. --~~-1~,5_25 __ ·2_9~-----2-48_·_04 __ t--~-1-6~,6--62 
I ... 47.867·67 4448·00 :asosao 

Murrin Murrln .. . 
Do. • •• 

Totals ... 
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TABLE X.- Quantity and Value of COPPER ORE, etc.-continued. 

1927. TOTALS TO DATB. 

NUJlBBR o• RBGIBTBBBD NAllll OF OOJIPARY Quantity. LOCALITY. LBASB, OLADI, Quantity. 
OR ARBA. OB LBASB. Value. Value. 

Ore. I Metallic Ore. I Metallic 

I 
Copper. Copper. 

ton a. £ tons. tons. £ 

MOUNT MARGARET GOLDJ'IELD~. 
MOllft MARGABBT DISTRICT. 

Burtvtlle ···1 M.L. (16rl ···1 Dreadnought ••• 
To&ala ..• ···1---=--j ···I ... 

2·861 
2·815 

·291 
26 

·29 26 

Goongarrl" 
Do. 

NORTH OOOLGARDIE GOLDFIELD. 
MliNZIIiB DISTRICT. 

\ Providence Copper Mining Syndicate, Ltd. I ... I 4
1

:!0
2

1 ·42 I 3
1

3
8 

I 
Sundry claims ... ••• ••• • •• --·-··------------t----.. -1·· ___ ·_•_o ! ____ _ 

Totals ••• .•• ••• ••• 6·111 ·82 I 151 

EAST OOOLGARDIE GOLDFIELD. 
EAST OOOLGAiiDIB DISTRICT • 

... ,K.L. (100B) ..., Premier Copper Mine .•• 

Totals ... 
. .. r--:-·· )------ll---50·-67j--6·_22j--'so_ 
.•. ••. 60·67 6·112 880 

I 

Kundip 
DO. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

••• , G.M.Ls.147, 179 
G.M.L. 184 ... 
G.M.Ls. 161, 166 
M.Ls. 52, 94 ..• 
M.Ls. 62, 114 ••. 
M. LB. 62, 94 ... 
G.M.L. (118) •.. 
M.L. 370 .. . 
M. LB. 62, 94 .. . 

Do. • •. 
M.t. Desmond ••• 

Do. • .• 

PHILLIPS RIVER GOLDFIELD. 
Fair Play leases ... 
Gem ••• •.. . .• 
Gem Consolldste<l leases • •. •. . . .. 

Harbour VIew Gold and Copper Co., Ltd. • .. 
(Harbour View leases) . . . . .. • •. 
(Harbour View leases) .. . .. . • .. 
Hlllaborough . . . • • • . . . • •• 
North Harbour View ••. ..• ... 

(Ravensthorpe G.M. Syndicate, N.L.) 
. Voide<l leases . .. • • • .. . 

Sundry claims 
Voided leases ... 
811Jldry claims 

Marton Martin ... . .. Ravensthorpe ••• 
Do. 

M.L. (i6) 
M.L. (16). 
M.L. (16) 

· (Marton Martin) .. . ... ... • .. 
(Marton Martin : Phllllps River Gold and 

Copper eo., Ltd.) 
Do. 

Do. 
Do. 
Do. 

Do. 

Do. 

Do. 
Do. 

West River 
Do. 

M.L. (16) 
M.L. (16) 
M.L. (16) 

M.L. (16) 

M.L. (15) 

Mount Cattlln ... 
(Mount Cattlln) 

(Mount Cattlln: Mount C~ttlln"'coppttt 
Mining ~.1• Ltd.) 

(Mount Camm : Phillips River Gold & 
Copper Co., Ltd.) 

(Mount Cattlln : Phlllips River Gold and 
Copper Co., Ltd.) 

Voided leases ... 
SliJldry claims 
Voided leases ... 
Sundry claims 

From Goldfield generally 

Tolals 

STATE GENERALLY. 

130·09 
90·98 
48•00 

1,209•93 
604•36 
608·27 
692·84 
16·72 

132·56 
3,430·67 

111·12 
46,952·31 

140·26 
2,270·63 

865·69 
2,855·36 

2,178·01 
281·56 

6,608·76 

1,268·76 

14,432·25 

7,880·86 
1,157·36 

44·04 
160·69 

1,637·88 

915,898.96 

131·80 
22·58 
76·75 
90·14 
76·80 
64·66 
67·66 

·99 
24·36 

819·32 
17·40 

4,107·47 
26·17 

266·94 
180·61 
375·44 

142•64 
81·35 

338·69 

80·26 

714·90 

986·56 
133•24 

7·41 
26·84 

128·64 

8,362·00 

11,976 
2,404 
8,827 
8,286 
4,624 
8,642 

"I:: 
1,882 

22,898 
1,872 

279,064 
1,901 

26,496 
6,660 

28,606 

16,296 
1,716 

28,84.1 

7,646 

40,813 

63,429 
11,482 

414 
2,061 
9,760 

587,696 

1 

... ... . .. I ... Voided leases .. . 
Sundry claims .. . 

Totals ... ::: ~-::-: ----------+---1-1:-:-:-11---:-::-:-1---~-~ 
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TABLE XL 

QUANTITY AND VALUE OF IRONSTONE REPORTED TO THE MINES DEPARTMENT DURING 1927, AND 

ToTALS TO DATE. 

I.OCALITY. 

\Yhim Creek 

Boulder 

NUliBER OF 
LIIIASIIl, CLA.UI, 

OR ARIIIA.. 

... 

1 

(17). (18). (21) I 

... I (1'9011) 

RBGISTIIRIIID NAJIII OF CJOJIPA.NY OR LIIA.SII. 

WEST PILBARA GOLDFIELD • 

Wblm Well Copper Mines 

ToWs ••• 

EAST CJOOLGARDIE GOLDFIELD. 
EAST CJOOLGA.RDIII DISTRICT . 

Mt. Ferrum 

Totals ••• 

STATE GENERALLY. 
Avon 
Clackltne .. 
Coates' Paddook 
Greenbushes 
Koolan Island.:::Yamili so.Uici 
Werrlbee 

Totals •.• 

TABLE Xll. 

192'7. 

Quantity. Value. 

tons. 

···1---:::--1 ···I ... 

···~l ... . .. 

···~ ... . .. 
••• ... I ... . .. ... . .. ... . .. 
... . .. 

£ 

TOTALS TO DATIII. 

Quantity. Valne, 

tollll. £ 

100·00 
100·00 I 300 

300 

450·00 j 247 

460·00 11+7 

1111,1128•00· 16,241 
18,258·110 8,789 

4,7111•00 8,277 
7,481·00 4,629 

10·50 12 
4,600·00 3,200 

17.280·eo I 36,$41 

QUANTITY AND VALUE OF LEAD ORE REPORTED TO THE MINES"DEPARTMENT DURING 1927, AND 

TOTALS TO DATE. 

LOCALITY. 

Geraldlne 
Do. 
Do. 
Do. 

Do. 

Do. 
Do. 

Do. 
Do. 
Do. 

Do. 

Do. 
Do. 
Do. 
Do. 

Narra Tarra 
Do. 

Do. 
Do. 

Northampton 

Do. 
Do. 
Do. 

Do. 

Do. 
Do. 

Victoria ... 

Roebourne 
Whim ,Jreek 

NUMBBR OF 
LIIASIII, CLADl, 

OR ARIIA.. 

Loo. 1 
M.L. 200 
M.L. 24P.P. 
M.L. 24P.P. 

M.Ls. 148, 150, 
154, 158, 20P ,P, 

M.L. 158 
M.L. 153 

M.L. 153 
M.L. 197 
M.L. 197 

M.L. 202 

M.L. 23P.P. 
Loc. 7 

Loc. 833 
Loc. 833 

Loos. 118, 119 

Loc. 1472 

Loc. 436 
M.L. 27P.P. 
Loc. 1146 

Loc. 436 

::: I M.L. (i72) 

1927. 

RIIGISTIIIRIIID NAJIII OF CJOHPANY 

Lead Ore.[ 
OR LIIASIII. Metal 

therefrom. 

tons. tons. 

NORTHAMPTON MINERAL FIELD. 

Geraldlne Mine 
Grand Junction ... ... 
(Springvale) .. . .. . .. . 

Springvale : Tarcoola Blocks Mines, 
N.L. 

Surprise leases ... 

(Surprise South) . .. .. • 
Three Sisters : Ajana Lead Mines, 

Ltd. 
(Three Sisters) ... 
(Two Boys) ... ... 

Two Boys : Two Boys Lead Mining 
Co., Ltd. 

Welcome: Two Boys Lead Mining 
Co., Ltd. 

Wheal Ina ... 
Thring & Green 
Voided leases .. . .. . 
Sundry claims .. . . .. 
Jupp and others (Tributers) ... 

N arra Tarra : Fremantle Trading 
Co., Ltd. 

Lander & .Raven (Tribnters) 
Sundry claims 

Baddera : Fremantle Tradi~ Co., 
Ltd. 

Fortune Exploration Co., N.L. .. . 
Lady Samson .. . .. . .. . 

Wheat Ellen : Fremantle Trading 
Co., r,td. 

Wheal of Fortune Extended Syndi-
cate 

Voided leases ... 
Sundry claims 
Voided leases ... 

Totals ... 

"97·5o I 
3,215·00 

212·00 

874·00 

95·00 
547 ·00 

734·00 

35·00 

5,809·50 

29·00 

324·26 

"20·00 

86·00 

23·81 
160·00 

108·60 

758·67 

WEST PILBARA GOLDFIELD. 

I 

' i 
Value. 

£ 

500 

8,577 

540 

2,404 

468 
2,840 

"i,978 

40 

17,347 

TOTALS TO DATE. 

Lead Ore. I the':::O~.~ 
*ons. 

774·59 
227·50 

2,290·00 
3,850·00 

98,884·03 

14·00 
8,726·00 

6·25 
4,874·50 
4,870·75 

1,263·00 

513·00 
3,168·38 

145·49 
327·04 
734·00 

126,429·50 

106·21 
238·16 

129,264·56 

123·38 
45·00 

22,033·28 

125·82 

3,266·76 
257·12 
19·00 

tons. 

257·13 
89·19 

261·33 
857·46 

13,019·33 

5·41 
892·88 

3·94 
547·99 
394·17 

115·21 

85·27 
979·25 

87·61 
175·65 
108·60 

12,377 ·27 

60·02 
34·18 

13,888•33 

51·17 
7·25 

1,818·71 

43·13 

723 ·13 
139·14 

12·54 

Value, 

£ 

5,189 
795 

8,893 
9,640 

392,709 

170 
30,619 

112 
16,403 
12,089 

3,274 

1,877 
23,898 

1,357 
3,408 
1,978 

361,745 

1,345 
442 

317,631 

1,316 
132 

52,456 

793 

14,329 
2,719 

212 

S untlry claims 
Ctimstock 

Totals 
----------------!----- ----::: I ::: I ::: I' 10;:g~ I 4~:~g I 1,4~ 

... .. i ... 106·.57 47:-as--1,529 

ll 



61 

TABLE Xlll. 

QuANTITY AND VALUE 01!' SILVER-LEAD ORE REPORTED TO THE MINES DEPARTMENT DURING 1927, 
AND TOTALS TO DATE. 

LOCALITY. 

Braeside 
Do. 
Do. 
Do. 
Do. 

Uaroo 
Do. 
Do. 

NUMBER OF 
LEASE, CLAI.II, 

OR AREA. 

M.L. 295 
M.L. 297 
M.L. 288 

M.L. 102 

RIIGIBTERED NAME OF COMPANY OR Lm.t.SE. 

PILBARA GOLDFIELD. 
MARBLE BAR DISTRICT. 

Koongalin ... 
Oakover 
Ragged Hlii" ::: 

Sundry claims 
Voided leases 

Totals ••• 

ASHBURTON GOLDFIELD. 
Sliver Star ... 

Voided leases 
Sundry claims 

Totals ... 

-----

TABLE XIV. 

Ul27. TOTALS TO DATE. 

Quantity. I Value. Quantity. l Value. 

tons. £ tons. £ 

:: ~ .7'" 
540 46·00 1,140 

3·00 54 

::: .. i4·00 
28·50 627 

252 98·50 1,509 ... . .. 1·50 39 

..• 36·00 '792 1'7'7·50 3,365 

l 
60·00 1,179 90·00 1,809 

. .. 2,880·95 33,947 
2·83 40 

60·00 1,179 2,973·'78 35,798 

QUANTITY AND VALUE OF COAL REPORTED TO THE MINES DEPARTMENT DURING 1927, AND 

ToTALs To DATE. 

NUKIIER OF 1927. TOTALS TO DATE. 
LOCALITY. REGISTIIBED NAME OF COliPANY OB Lll.llllll. LEASE, CLAIM, 

I I OB ARRA. 
Quantity. Value. Quantity. Value. 

ton a. £ tons. £ 
COLLIE MINERAL FIELD. 

Collie ... 197, etc. Amalgamated Colleries of W.A., Ltd. (Cardiff Mine) ... 81,682·55 65,436 506,567·28 414,445 Do. 244, etc. Amalgamated Collieries of W.A., Ltd. (Co-operative Mine) 147,067·90 118,864 907,417·71 759,148 Do. 85 etc. Amalgamated Colleries of W.A., Ltd. (Proprietary Mine) 140,339·76 114,455 940,178·86 794,009 Do. 74, etc. Amalgamated Colleries of W.A., Ltd. (Stockton Mine) 201·10 120 201·10 120 Do. 250, etc. Amalgamated Colleries of W.A., Ltd. (Westralia Mine) 121,176·06 100,302 549,459·42 477,601 Do. 151, etc. (Amalgamated Colleries of W.A., Ltd.) (Scottish Mine) 380·00 251 Do. 197, etc. (Cardiff Coal Mining Co., Ltd.) 976,824·78 471,417 Do. 151, etc. (Collie Boulder Coal Co., Ltd.) ... 71,512·70 26,139 Do. 244, etc. (Collie. Co-operative Colleries, Ltd.) ... 970,044·30 511,862 Do. 88 (part of) (Collie Proprietary Coalfields of W.A., Ltd.) 477,781·55 242,918 Do. 85, etc. (Collie Proprietary Coalfields of W.A., Ltd.) 
1,i'78·65 

580,392·15 289,246 Do. 314, etc. (Griffin leases) ... ... . .. 707 1,866·27 1,228 Do. ~14, etc. Griffin Coal Mining eo., Ltd. 287·18 172 287·18 172 Do. 260, etc. Premier Coal Mining Co., Ltd. 9,571·75 7,911 468,086·03 347,155 Do. 151, etc. (Scottish Collieries, Ltd.) ... 2,314·51 1·,210 Do. 151, etc. (Scottish Co-operative Colleries, Ltd.) ... 430,796·95 171,~03 Do. 85, etc. (The Proprietary Coal Mines of W.A., Ltd.) 693,045·34 413,755 Do. 88 (part of) (The Proprietary Coal Mines of W.A., Ltd.) 109·00 54 Do. 250, etc. (Westralian Coal Mining Co., Ltd.) ... 507,384·11 307,913 Do. 250, etc. (Westralla Black Diamond Colleries, Ltd.) 125,083·24 117,827 Voided leases 25,569·85 12,930 
Totals .. . pot-;5o4-95 ------

~,235,302· 33 407,96'7 5,360,703 

TABLE XV. 

QuANTITY A"''D VALUE OF FIRECLAY ItEPOBTED TO THE MINES DEPARTMENT DURING 1927, AND TOTAL8 

TO DATE. 

-
NUMBER OF 

'G:-4 TOTALS TO DATE. LOCALITY. LEASE, CLAIM, REGISTERED NAME OF COMPANY OR LEABR. OR AREA. 

Quantity. I Value. I Quantity. Value. 
---- I 

I COLLIE MINERAL FIELD. 

87 tons. £ tons. £ OoJUe ... ... ... . .. Amalgamated Oollierles of W.A., Ltd. (PropriJtary lease) ... ... . .. 677·80 646 

Totals ... ... . .. . .. ... . .. 6'7'7·80 648 
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TABLE XVI. 

QUANTITY AND VALUE OF LIMESTONE REPORTED TO THE MlNES DEPARTMENT DURING l927, AND TOTALS TO DATE, 

I 
1927. TOTALS '1'0 DAD. 

NUliBER 01!' 
LOCALITY, 

I 
LEASE, CLAD!, REGISTERED :-;AMB 01!' COHPANY OR LEASB. 

I I OR AREA. Quantity. Value. Quantity. Value 
I 

tons. £ tons. £ 

MURCHISON GOLDFIELD. 

CUB DIIITBICT. 

Cuddingwarra ···1 M.L. (3) ... j Linella ... ... r:--1 11118•00 l 779 

Totals ... ... . .. 198•00 7'19 

YILGARN GOLDFIELD. 

southern Cross ... Voided 1-s ... ···~ 11,648·86 1,807 

Totals ... ... . .. I,H8·81 1,80'1 

STATE GENERALLY. 
Fremantle ... , ... ... I ... . .. 1~1 90,868•881 16,1111 

Totals ... ... . .. 111,1111 110,8118· 88 

TABLE XVII. 

QuANTITY AND VALUE OF ASBESTOS REPORTED 'l'O THE MINES DEPARTMENT DURING 1927, AND ToTALS TO DATE. 

LOCALITY. 

Coogl~ 
Soans e 

Lion et ... 
De. 

Roebourue 
Do. 

NUHBI!R OF 
LEASB, CLAIK, 

OR AREA. 

::: I M.Ls. ~:4, 275 

... ... I 

:::I M.L. 2t6 ... ... ] 

RBGISTliBBD NAHB 01!' COHPANY OB LEASB. 

PILBARA GOLDPIBLD. 

MABBLB BAR DISTRICT, 
Chrysolite No. 1 leases ... 

Voided leases ... 

Totals 

NULLAGJIIB DIBTBIOT. 

Voided leases 
Sundry claims 

Totals 

WEST PILBARA GOLDFIELD 
Sundry claims 

Greenhill Reward 

Totals 

TABLE XVID. 

1927. TMALII '1'0 D.l'!B, 

Quantity. Value. Quantity. Value. 

tons. £ tons. £ 

... ~ I ... I 70·10 l 8,660 

... ... 42·83 1,754 ----
118·98 6,414 

::: 1--~~~~--~~~ 578·98 I 27,197 
317·28 9,633 -----

... 10·80 304 898·88 88,880 

QuANTITY AND VALUE oF GADOLINITE REPORTED To THE MINES DEPARTMENT DURING 192i, 
AND TOTALS TO DATE. 

LOCALITY. 

Cooglegong 

NUHBER 01!' 
LEASE, CLAIH, 

OR AREA. 

... , (M.L. 254) ... , lverna 

RBGISTBBBD NAHB OF COHPANY OR LEASE. 
Quantity. 

tons. 
PILBARA GOLDFIELD. 

MABBLB BAB DIIITBICT. 

Totals ... ... ' ... 

1927. TOTALS TO lJATiil. 

Value. Quantity. Value. 

£ tons. £ 

111 

till 
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TABLE XIX. 

QUANTITY AND VALUE OF TUNGSTEN ORES REPORTED TO THE MINES DEPARTMENT DURING 1927, AND 

ToTALS To DATE. 

LoOALITY. 

Comet Vale 
Do. 

SCHEELITE. 

1927. 
NU1!BBP. 01' RBGISTBP.BD NAJ!E 011' COMPANY LEASB, CLAIH, OR LBASE. 

I 
Contents 

OR ARIDA. Ore. Tnngstlc 
Trioxide. 

tons. lmite. 

NORTH OOOLGARDIE GOLDFIELD. 

JrhiBZDII DISTIIIOT. 

.. • .. • .. • .. • Sundry claims 

TOTALS TO DATE. 

r \ 

Contents 

I Value. Ore. Tungstlc Value. 
Trioxide. 

£ tons. I unite. £ 

... \ G.M.L. 64101...1 Lake View ... ... 

J Totala ... 
-----'-----

::: I -----l--::~ __ s_fl_o:_r_7_[--8:~_:_gs_o_l--1~-
1____ .. -: -- 1 407·81 886·77 9411 

BROAD ARROW GOLDFIELD. 

Ora Banda ... , ... Sundry claims 

Totala 
... 1--"-' -j----i-----1---8-·8_6-l·--66_·_6_0_1 __ ~-
... ... 8·86 66·60 176 

Hlgginsville .. 'I"' ... I 

Norseman ... , ... ... , 

NUMBIIR 01' 
LOCALITY. LEASE, CLAIH, 

OR AREA. 

Oallle S prlng 
::: ) ~,L, (~.:) Do. 

Sundry clalma 

Totals ... 

Sundry claims 

Total a 

OOOLGARDIE GOLDFIELD. 

0ooLGARI>D DISBIOT. 
t 

:::1-~1-~1 
DUNDAS GOLDPIELD. 

...I ... 

WOLFRAM . 
1927. 

REGISTBRBD NAJ!B 011' COMPANY 
OR LBABB. 

I I 
Ore. Metallic 

contents. 

-
tons. ton1. 

MURCHISON GOLDFIELD. 

OuE DISTRICT. 

Socialist ... ~1 Sundry claims ... . .. 
Tolala ... ... . .. 

YALGOO GOLDFIELD • 

Yalgoo ... "'I M.L. (36) ... I Yandanoo Kmg North ... I 
Tolais ... ... 

STATE GENERALLY. 

Derby ... ... 

1 

(146H) ... I Taylor'ii Wolfram Reward ... I 
Totals ... ... 

TABLE XX. 

811•71 1116 

86•71 166 

8·98 10 

•41 8·98 10 

TMALB TO DATB. 

I 1 
Value. Ore. Metallic Value. 

contents. 

£ tons. tons. £ 

194·00 I 6·11 I 877 
44•64 2•30 271 

288·64 8·41 1,148 

·261 ·16 

·12, ___ :?_ 
·12 27 

27•00 1 2·00 I 120 

27·80 1·00 120 

QUANTITY AND VALUE OF MAGNESITE REPORTED TO THE MINES DEPARTMENT DURING 1927, AND 

ToTALs TO DATE. 

I 1927. TOTALS TO DATE, 

I 

NUMBER 01' 
LOCALITY, LEASE, CiLAIH, RBGIBTBP.BD N.ur:B 01' CO.IIPANY OR LBASB. 

Quantity. I I OR AREA. Value. Quantity. Value. 

tona. £ t.ona. £ 

EAST OOOLGARDllll GOLDFIELD. 

BULOIIIG DISTRICT. 
Bulong . , ... ...\Sundry ola1ma ..., 824·711 I 1,058 

Totals ... 1,058 ... 824•711 ' 



TABLE XXI. 

QUANTITY AND VALUE Ol!' ANTIMONY BEPOBTiliD TO THE MINES DEPARTMENT DURING 1927, AlfD 

TOTALS TO DATE. 

1927. TO!rALII N D4U, 
NIJHBIIR 01' RBGISTBRII!D NAHR 0~ 00lll'4111Y ~ 

LOCALITY. LRASR, CLAIM:, OR LRA.SB. 

I I I l OR AREA. Ore. Metallic Value. Ore. Metallic Value. contents. contents. 

tons. tons. £ tons. tons. 

WKST PILB.A.li..A. GOLDPIBLD. 

Balls Balla ... M.I .. (185) ... I Star ... ... , 20•781 11·58 

Totals S0·78 11•118 ... 

TABLE XXll. 

QUANTITY AND VALUE OF GYPSUM BEl'ORTED TO THE MINES DEPARTMENT DURING 19!7, AND TOTALS 

TO DAH. 

£ 

491 

491 



TABLE XXUI. 

QuANTITY AND VALUE OF EMERALDS REPOR'rED TO THE MINEs DEPARTMENT DURING 1927, AND 

TOTALS TO DATE. 

1927. I TO'ULS TO DUB. 

LOCALITY. RBGISTB!UIID NAHIUII' COMPANY OR LBA~!i-· 
NUHBICR 01' 

LBASE, CLADl, 
OR AREA. Quantity. j Value. Quantity. j Value. 

Poona ... ... M.L. 79 

:MURCHISON GOLDFIELDS. 
CUE DIS'I'RICT. 

.. . Star One : Star :Mlping Syn~cate, Ltd. .. . 

Totals ... 

TABLE XXIV. 

I carats <cut). r 

... ~ 200 

200 

£ I carats (cut). I 

200 I 
200 

QUANTITY AND V -4-LUE OF DIAMONDS RcEPORTED TO THE MINES DEPARTMENT DURING 1927, AND 

ToTALs TO DATE. 

PILBARA GOLDFIELD. 

• NIJLLAGINB DIII'liiiOT • 

... { ~.:u..c. (61.) ... / ·arorgana, A. E. ... Nullagtne 

Totall ••• 
... , 
... 

TABLE XXV. 

QUANTITY AND VALUE OP MANGANESE REPORTED TO THE MINES DEPARTMENT DURING 1927, AND 

ToTALS To DATE. 

£ 

421 

421 

24 

24 

1927. TOTALS TO DATE. 

LoCALITY, 

Hors~Qoe 
Do. ... ... I 

NUHBICR 01' 
LIIABIC, CLAI¥, 

OR AluiA, 

RBGISTBUD NAIOI 011' CoiiPANY 0:& LEASE, 

PEAK IDLL GOLDFIELD. 

Voided leases 
SUDdry elalml 

Totals 

Quantity. 

tons. 

"'H-I .. ···_I 
... ... ,I 

Value. Quantity, Value. 

£ 
,. 

tons. £ 

18·11 l 142 
58·63 294 

76·74 436 
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TABLE 
RETURN OF ORE AND MINERALS OTHER THAN GOLD 

CoPPER, j 

Coppu OBE. 0oPPEB l:NGOT, 
Total 

YEAB. MATTE, ETC. 
Value 

West Pilbara Gf. Northampton Mf. Phillips River Gf. State generally. TotaL State generally. of 
-------- Copper 
Quantity.[ Value. Quantity.] Value. Quantity.] Value. Quantity.] Value. Quantity.] Value. Quantity.] Value. 

Exported. 

tons. £ tons. £ tons. £ tons. £ 
I 

tons. I 
£ £ £ : tons. 

1S50 ••. ... ... ... ... ... ... ... .. . ... i ... ... ... .. . 
1 ... ... ... ... ... .. . ... .. . ... ... ' ... . .. ... .. . 
2 ... ... ... ... ... . .. ... .. . ... ... I ... ... . .. .. . 
3 ... ... ... •t 7 ... ... ... .. . ... 7 ... .. . 7 
4 ... ... ... ... ... .. . ... ... . .. ... . .. ... ... .. . 
5 ••• ... ... 2 26 ... .. . ... ... 

I 
2 26 ... .. . S6 

6 ... ... ... 57 1,01S ... ... ... .. . 57 1,01& ... .. . 1,018 
7 •.. ... ... so 1,920 ... ... ... . .. ! 80 1,920 ... . .. 1,920 s ... ... ... 433 9,531 ... ... ... .. . 

I 
433 9,531 ... . .. 8,581 

9 ... ... ... 941 14,122 ... ... ... . .. I 941 14,122 ... .. . 14,122 
1S60 ••• ... ... 517 S,021 ... ... ... .. . I 517 S,021 .. . ... 8,021 

1 ... ... ... 409 6,339 ... ... .. . .. . 409 6,339 ... . .. 6,839 
2 ... ... ... 7S3 12,536 ... ... .. . ... 7S3 12,536 ... . .. t2,1536 
3 ... ... ... 763 12,20S ... ... ... ... 763 12,20S ... . .. 12,208 
4 ... ... ... 1,076 17,216 ... . .. ... ... 1,076 17,216 ... . .. t7,216 
5 ... ... ... SS6 13,290 ... . .. ... ... SS6 13,290 . .. t8,290 
6 ••• ... ... 557 8,362 ... ... . .. ... 557 8,362 ... . .. 8,862 
7 ... ... ... 337 5,055 ... ... .. . ... 337 5,055 ... . .. 5,015 
8 ... ... ... 83 1,245 ... .. . . .. ... 83 1,245 ... . .. t,245 
9 ••• ... ... 155 2,325 .. . ... ... ... 155 2,325 . .. . .. 2,825 

1870 ••• ... ... 6 90 ... ... .. . ... 6 110 .. . . .. 90 
1 ... ... ... ... ... ... ... ... ... ... .. . ... . .. .. . 
2 ••• ... ... ... ... ... ... 

·~· 
... ... ... . .. . .. .. . 

3 ••• ... ... 56 848 ... ... ... ... 56 848 ... . .. 84r8 
4 ••• ... ... 67 998 .. . ... ... ... 67 998 . .. . .. 998 
5 •.. ... ... 205 3,071 ... ... ... ... 205 8,071 . .. .. . 8,07t 
6 ••• ... ... 279 4,185 ... ... .. . . .. 279 4,185 . .. . .. 4,185 
7 ... ... ... 54 803 ... . .. ... ... M 803 . .. . .. 808 
8 ... ... ... 9 135 .. . ... ... ... 9 135 . .. .. . t85 
9 ... ... ... ... ... ... ... .. . ... ... ... ... .. . .. . 

1S80 •.. ... ... 8 120 ... ... ... ... 8 120 ... . .. 120 
1 ... ... ... ... ... ... ... .. . ... ... ... .. . ... .. . 
2 ... 2 23 2 23 

. 
28 ... ... ... ... ... ... .. . . .. 

3 ••. ... ... 5 75 ... ... ... ... IS 75 ... . .. 75 
4 ... ... ... 11S 1,770 ... ... .. . ... 118 1,770 .. . . .. 1,770 
5 ... ... ... 120 1,793 ... ... ... . .. 120 1,793 .. . ... 1,798 
6 ... ... ... 249 3,735 ... ... ... . .. 249 3,7315 .. . ... 8,785 
7 ••• ... ... 23 345 ... ... ... ... 23 345 .. . ... 845 
8 ••. ... ... 88 1,488 ... ... . .. ... 88 1,488 . .. ... t,488 
9 ••• ... ... 112 1,904 ... ... ... ... 112 1,904 .. . .. . 1,904 

1890 .•• ... ... 8 136 ... ... ... ... 8 136 .. . ... 186 
1 ... 263 4,462 ... ... ... ... ... ... 263 4,462 .. . ... 4,482 
2 ... 1 t412 6,319 155 2,377 ... ... ... . .. 567 8,696 ... .. . 8,696 
3 ... 50 606 ... ... ... ... ... ... 50 606 . .. .. . 606 
4 ... ... ... . .. ... ... ... ... . .. ... ... . .. ... ... 
5 ... 802 12,S32 24 120 ... ... . .. ... 826 12,952 . .. ... 12,952 
6 ... 6 100 ... ... ... ... . .. ... 6 100 . .. ... too 
7 ... 65 731 21 302 ... ... ... . .. 86 1,033 . .. .. . t,038 
~ ... 281 3,334 75 932 ... ... ... . .. 356 4,266 . .. ... 4,266 
!) ... 1,404 31,979 5S7 9,473 ... ... . .. ... 1,991 41,452 . .. ... 41,452 

1900 ... 544 10,696 ... ... 105 2,411 197 3,355 846 16,462 249 17,475 88,987 
I ... 1,05S 26,464 1 lO 1,205 22,107 397 6,322 2,661 54,903 8SO 55,866 110,769 
2 ... 68 1,69S 20 330 162 2,469 33 489 2S3 4,986 175 7,918 12,904 
3 ... 4 180 25 460 302 3,538 15 349 346 4,527 1,075 33,288 87,8t5 
4 ... 50 500 ... ... 11 154 310 3,37S 371 4,032 102 3,S27 7,859 
5 ... ... ... . .. ... so 2,80S 713 8,576 793 11,3S4 794 53,867 65,25t 
6 ... 112 323 ... ... ... . .. 224 2,930 336 6,162 343 30,367 86,529 
7 ... ... ... . .. ... ... . .. 3,727 61,493 3,727 61,493 1,602 141,SS3 203,876 
8 ... ... ... .. . ... . .. ... 2,503 29,272 2,503 29,272 479 27,S19 57,09t 
9 ... ... ... . .. . .. ... . .. 6,959 59,541 6,959 59,541 833 45,100 t04,64t 

1910 ... ... 

I 

... . .. ... ... ... 6,309 27,271 6,309 27,271 1,2S1 6S,657 95,928 
1 ... ... ... ... ... .. . ... 9,825 33,709 9,825 33,709 828 44,409 78,t18 
2 ... ... ... .. . ... ... .. . 9,536 5S,688 9,536 5S,68S 28 1,136 59,824 
3 ... ... ... ... . .. . .. ... 4,339 136,472 4,339 136,472 82 11,891 t42,868 
4 ... ... ... . .. ... .. . 

I 
. .. 3,913 33,654 3,913 33,654 183 4,520 88,t74 

5 ... ... 
I 

... . .. ... ... . .. 737 13,768 737 13,768 946 77,401 9t,t69 
6 ... ... ... . .. ... .. . .. . 650 14,971 650 14,971 457 49,862 64,888 
7 ... ... ... .. . I ... ... .. . 966 20,878 966 20,878 535 64,S60 85,738 
8 ... ... ... .. . ... ... .. . 1,643 24,877 1,643 24,S77 478 41,269 66,t48 
9 ... ... ... ... ... ... .. . 455 9,740 455 9,740 4 365 tO, to& 

1920 ... ... ... .. . ... ... .. . 1,511 22,467 1,511 22,467 137 2,698 25,t65 
1921 ... ... ... .. . ... ... .. . 1,040 16,153 1,040 16,153 206 8,448 24,60t 
1922 ... ... ... .. . ... ... . .. 352 5,519 352 5,519 660 14,860 20,379 
1923 ... ... ... .. . ... ... . .. 3,394 48,907 3,394 48,907 1,057 16,193 65,100 
1924 ... ... ... .. . ... ... ... 2,795 40,676 2,795 40,676 ... .. . 40,676 
1925 ... ... ... ... .. . 

I 
... ... 1,201 18,200 1,201 18,200 ... .. . t8,200 

1926 ... ... ... .. . ... ... .. . ... ... ... .. . 1 84 S4 
1927 ... ... ... ... ... ... .. . ... ... .. . . .. 2 101 tot 

Total ... ... I ... I .. . I ... I ... ... I . .. .. . S0,124 987,019 13,417 818,164 t 805,t88 
1t See Woodward's Mining Handbook, Perth: By Authority, 1895; page 123. •t Weight not stated. 
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XXVI. 

ENTERED FOR EXPORT FROM 1850 TO 1927' INCLUSIVE, 

'• 

·- TIN, I ..-
·---~-···- --

BLACK TIN (Dressed Tin ore). TIN INGOT. 

- -- Total Value YEAR. 

---- PilbaTa Gf. Greenbushes Mf. 3tState generally. 
I 

TotaL Green bushes Mf. of Tin 
Exported. 

Quantity. I Value. Quantity.] Value. Quantity. I Value. I ~uantity. I Value. Quantity.[ Valud. 
I 

I 

tons. £ tons. £ tons. £ tons. £ t,Jns. £ £ ... ... ... ... ... ... ... ... ... .. . .. . 1850 ... ... .. . ... ... ... ... ... .. . ... .. . I ... ... ... ... .. . ... ... ... .. . .. . ... 2 ... ... ... ... .. . ... ... ... ... ... . .. 3 ... ... i ... ... ... ... ... ... ... .. . .. 4 ... . .. ... ... ... ... ... .. . .. . .. . ... 5 ... ... ... ... ... ... ... ... .. . .. . .. . 6 ... ... ... ... ... ... ... ... . .. .. . ... 7 ... 
I 

... ... ... ... ... ... ... ... .. . ... 8 ... ... ... ... ... ... ... ... ... .. . ... 9 ... ... ... ... ... ... ... ... ... .. . .. . 1860 ... ... ... ... ... ... ... ... ... .. . .. . I ... ... ... ... ... ... ... ... ... .. . .. . 2 ... ... ... ... ... ... ... ... .. . .. . .. . 3 ... ... ... ... ... ... ... .. . . .... . .. ... 4 ... ... ... ... .. . ... ... ... ·-·· ... .. . 5 ... . .. ... ... ... ... ... ... ... .. . .. . 6 ... ... ... ... ... ... ... .. . ... .. . ... 7 ... ... ... ... ... ... ... ... .. . .. . ... 8 ... ... ... ... ... ... ... .. . ... .. . ... 9 ... . .. ... ... ... ... ... . .. .. . .. . ... 1870 ... . .. ... ... ... ... ... ... .. . .. . ... 1 ... ... ... ... ... ... ... ... ... .. . ... 2 ... ... ... ... ... ... ... ... ... .. . .. . 3 ... ... ... ... ... ... ... ... ... .. . ... 4 ... ... ... ... ... ... ... ... .. . . .. ... 5 ... ... ... ... ... ... ... ... .. . ... .. . 6 ... ... .. . ... ... ... ... ... .. . ... . .. 7 ... ... ... ... ... ... ... . .. .. . ... . .. 8 ... ... ... .. . .. . ... ... . .. ... .. . ... 9 ... . .. ... ... ... ... ... ... ... .. . ... 1880 ... ... ... ... .. . ... ... ... .. . .. . .. . 1 ... ... ... ... .. . ... ... ... ... .. . .. . 2 ... ... ... ... ... ... ... ... .. . . .. ... 3 ... ... ... ... ... ... ... ... .. . .. . ... 4 ... ... ... ... ... ... ... ... .. . .. . ... 0 ... ... ... ... .. . ... ... ... .. . . .. ... 6 ... ... ... ... ... ... . .. ... .. . ... ... 7 ... . .. ... ... ... ... ... ... .. . ... ... 8 ... ... b 300 ... ... 5 300 .. . ... 300 9 ... ... 68 5,400 ... ... 68 5,400 .. . ... 5,400 1890 ... ... 204 10,200 ... ... 204 10,200 .. . ... 10,200 1 ... ... 265 13,843 ... ... 265 13,843 ... .. . 13,843 2 
57 3,470 171 7,664 ... ... 228 11,134 . .. ... 11,134 3 
19 949 371 14,325 ... ... 390 15,274 .. . ... 15,274 4 ... ... 277 9,703 ... ... 277 9,703 ... . .. 9,703 5 ... ... 137 4,338 ... ... 137 4,338 ... .. . 4,338 6 ... ... 96 3,275 ... ... 96 3,275 .. . ... 3,275 7 ... ... 68 2,760 ... ... 68 2,760 .. . ... 2,760 8 
30 2,025 278 21,138 ... ... 308 23,163 ... .. . 23,163 9 

368 30,I46 102 8,032 ... ... 470 38,178 142 18,872 57,050 1900 
439 34,600 68 4,895 ... ... 507 39,495 97 12,607 52,102 1 
248 19,698 31 2,870 ... ... 279 22,568 141 16,830 39,398 2 
267 20,988 25 1,868 ... ... 292 22,856 235 29,277 52,133 3 

64 4,932 24 1,389 379 20,797 467 27,118 129 16,155 43,273 4 
188 16,853 119 8,177 666 51,748 973 76,778 2t 1 76,779 5 
329 28,375 444 46,254 624 64,005 1,397 138,634 45 8,746 147,380 6 ... ... ... .. . 1,424 151,414 1,424 151,414 78 14,725 166,139 7 ... ... ... .. . 1,093 83,594 1,093 83,594 2t 1 83,595 8 ... ... ... .. . 698 62,989 698 62,989 ... ... 62,989 9 ... ... ... ... 500 45,129 500 4o,I29 .. . ... 45,129 1910 ... ... ... ... 495 55,220 495 55,220 ... .. . 55,220 1 ... ... ... .. . 651 79,738 651 79,738 ... .. . 79,738 2 ... ... ... .. . 484 72,142 484 72,142 ... .. . 72,142 3 ... ... ... . .. 363 35,649 363 35,649 ... ... 35,649 4 ... ... ... . .. 429 41,391 ,129 41,391 . .. ... 41,391 5 ... ... .. . ... 463 49,101 463 49,101 ... I .. . 49,101 6 ... . .. ... ... 383 45,288 383 45.288 ... .. . 45,288 7 ... . .. ... ... 415 76,952 415 76,952 ... .. . 76,952 ll ... ... .. . ... 318 47,269 318 47,269 ... .. . 4?,269 9 ... ... .. . ... 243 49,449 24:l 49,449 ... .. . 49,449 1920 ... . .. ... ... 67 6,485 67 6,485 ... .. . 6,485 1921 ... ... ... ... 110 10,930 110 10,930 ... ... 10,930 1922 ... ... ... .. . 131 15,095 131 15,095 . .. ... 15,095 1923 ... ... ... ... 87 12,008 87 12,008 ... .. . 12,008 1924 ... ... . .. ... 108 15,392 108 15,392 ... .. . 15,392 1925 ... ... ... ... 67 10,450 67 10,450 ... .. . 10.450 1926 ... ... ... .. . 77 13,316 77 13,316 ... .. . 13;316 1927 

I ---
I -· 15,037 I 1,444,018 867 117,214 I 1,561,232 Total ... ... ... ... ... "· .. . -

•tWeight not stated. 1tProbably the produce of Pilba.ra. Goldfield and Greenbuahes Mineral Field. 
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TABLE XXVI.-Ben.m of Ore IJftd M~ 01Aer IAGn Gold 

SILVER, fLtiD, t LBAD AND SILVBR- Pm Ltin. ZINo bOOTS AND 
L:un. 0oN011NTRA.TBS. 

YIIIAR. 
State generally. Northampton Mf. State generally. State geaerally. State generally. 

Quantity.J Value. Quantity., Value. Quantity., Value. Quantity.J Value. Quantity.J Value. 
ozs. £ tons. £ tons. £ tons. £ tons. £ 

1850 5 55 
1 
2 
3 •t 4 55 1,200 
4- 122 2,440 
5 25 250 134 2,675 
6 60 1,200 
7 120 2,410 
8 61 1,220 
9 13 135 25 495 

1860 98 985 
1 79 790 
2 9 90 
3 230 2,300 
4- 80 800 
5 703 8,436 
6 273 3,282 
7 902 10,824 't3 50 
8 1,100 13,206 
9 699 8,394 

1870 1,209 14,514 
1 420 5,04-0 
2 364 4,368 
3 965 11,586 
4 2,144- 25,725 
5 2,289 27,4-68 ~ 89 
6 2,192 26,298 't7 155 
7 3,956 47,466 't1 15 
8 3,618 43,410 
9 2,775 33,300 

1880 1,921 15,368 't5 89 
1 1,4-01 11,204 'tl 20 
2 1,794 14,348 
3 1,038 7,266 
4 696 4,872 
5 465 3,255 
6 611 4,277 
7 471 4,710 't6 120 
8 532 5,320 't2 40 
9 250 2,500 

1890 214 2,135 
1 25 250 
2 30 150 
3 
4 
5 
6 
7 •t 4 't1 11 
8 5 33 
!I 16 96 77 1,077 

!900 28.749 3,594 27 242 
I 60,869 7,609 
2 83.293 9,190 
a 168,113 19,153 
4 399,190 45,912 
5 359,744 44,278 
6 282,145 37,612 
7 189,2(15 25.382 211 1,866 73 3,390 
8 168,455 18.877 518 5,006 11 98 
9 176.843 18,778 211 1,199 19 244-

1910 176,139 18,777 248 1,433 12 147 
1 169,043 18,333 L549 15,002 12 189 
2 165,371 19,725 1,868 22,270 14 217 
3 1>~8.020 23,420 3,169 59,002 
4 19:l,057 23,227 3,554 46,285 22 379 
5 222,159 24.295 2,883 39,032 13 302 7 143 
6 173.012 22,258 428 12,033 3,523 74,930 14 630 
7 222,075 38,339 22 593 4,661 139,940 
8 109,830 22,711 282 3,045 5,489 163.880 
9 223,332 55,342 248 3,704 1,780 48,462 

1920 130,692 36,605 3,427 84,743 1,930 .69,136 
1921 116,151 18,658 2,156 48,863 
1922 118,696 i 18,164 2,796 69,528 
1923 109,005 16,036 3,172 43,416 20 609 .. 1924 89,146 13,409 4,854 83,095 )I 
1925 81,226 11,661 4,664 103,300 
1926 68,413 8,863 4,162 76,741 
1927 49,895 5,829 1,413 24,592 

I 
184 5,437 

t Total 4,521,928 I ()26,037 44,032 508,748 26,495 482,365 23,052 628,956 

•t Weight not stated. 't Estimated. t Ore •d Oonoeotn.tee. 
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enlef'ed for EXPORT from 1888 to 1927, inclu.!ive-continued. 

' _, 
TUNGSTD 0Blll. NoN-MBTALUc MINERALS. 

AB.s.IIINIOAL o • .~~~. . -"'fANTAUTE. 
WoLlrBAM. SoH.III.IIILITB. GRAPHITE, MAGNESITE. 

YEAR. 
State generally. State generally. State generally. State generally. State generally. State generally. 

Quantity.J Value. Quantity.J Value. Quantity.J Value. Quantity.J Value. Q . I uantity. [ Value. Quantity Value. 

tonso £ tons. £ tons. £ tons. £ tons. £ tons. £ 
1850 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1660 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1870 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1880 
I 
2 
3 
4 
5 
6 
7 
8 
9 

1890 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1900 
1 

1 6 2 
3 
4 

18 5,729 5 
6 

4 140 7 
2t 400 8 

1 100 .... 9 

2 lOO 1910 
9 826 1 

2. 
1 86 3 

i 40 7 40 4 

! 25 688 1,196 5 

1 128 3 438 11 19 47 9,375 21 284 12 47 6 

! 42 57 707 17 2,513 18 158 42 50 7 

! 31 5 720 679 2,564 5 75 62 225 8 

! 15 6 772 ! 75 9 

2l 395 1,765 4,260 13 130 1920 
7 16 1921 

1,075 1,784 •t 3 1922 

** 686 4! 688 2 8 1923 
** 777 1!!24 

** 1,045 5 1,010 1925 

** 347 24! 5,751 1!!26 

** 819 17 3,746 1927 

15 1,441 21 2,507 13,024 29,287 6961 806 1.526 Total. 

•• Contained in Gold ore. •·• Weight not stated. 



1850 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1860 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1870 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1880 
1 
2 
3 
4 
5 
6 
7 
8 
9 

YEAR 

Carried forward •.. 
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TABLE XXVI.-Return of Ore and MineralB other than Gold 

NoN·.METALLIC MINERALS---c<mlinued. 

AsBESTOS. CoAL. MicA. 

st,.le geaerally. Colhe River Mf. State generally. 

MINERALS NOT ELSE· 
WHERE INCLUf'ED. 

Quantity. I Value. Quantity. I Value. Quantity. I Value. Quantity.! Value. 

tons. £ tons. £ tons. £ tons. £ 

Total Value 
ofMiherals 
other than 
Gold ex-
ported to 

Date. 

£ 
55 

1,211 
2,440 
2,951 
2,218 
4,830 

10,751 
14,752 
9,006 
7,129 

12,626 
14,508 
18,016 
21,726 
11,644 
15,929 
14,451 
10,719 
14,604 

5,040 
4,868 

12,484 
26,728 
80,628 
80,688 
48,284 
48,545 
83,800 
15,577 
11,224 
14,871 
7,341 
6,642 
5,048 
8,012 
5,175 
6,848 
4,704 

508,968 

YEAR. 

1850 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1860 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1870 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1880 
l 
2 
3 
4 
5 
6 
7 
~ 
9 
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entered for FJXPORT from 1850 to 1927, inclusive:-oontinued. 

NON·METALLJO MINBBALS---0071timud. 

YEAR. 

Brought forward 
1890 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1900 
1 
2 
3 
4 
5 
6 

7 

8 

9 

1910 

1 
1 
1 

1 

1 

1 

1 
1 

1 

2 

3 
4 

5 

6 

7 
8 
9 

920 
921 
922 

923 

924 

925 

926 
927 

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

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

... 

... ... 

... ... 

... 

... ... ... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... ... ... 

... 

... 

... 

... 

... 

... 

... 

... 
Total 

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

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

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

... ... 

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

... ... 

... ... 

... ... 

... ... 

... ... 

... ... 

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

... ... 

... ... 

... ... 

... ... 

... ... 

... ... 

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

... ... 

... ... 

... ... 

... ... 

... ... 

... ... 

I 

AsBBSTOS. OoAL. 

State generally. Collie River Mf. 

Quantity., Value. Quantity. J Value. 

tons. £ I tons. £ ... ... ... ... ... . .. ... ... ... ... ... . .. 
... ... . .. ... ... . .. ... ... 
... . .. ... ... 
... ... ... ... ... ... ... ... 
... ... . .. ... ... ... 1 1 
2t 1 798 772 
... .. . 355 350 
... . .. 971 969 
... ... 12 12 
5t 

I 
10 110 127 

... I ... 11 7 ... ... 108 87 

... ... 86 65 
26 28 ... . .. *1,447 1,138 

2t 1,242 13 11 
*9,612 7,747 

353 183 . .. . .. *85,647 93,781 
3 2 .. . ... *48,876 38,400 

... ... *40,063 29,344 

{ *42,60~ 6 ... ... 30,721 
... ... *54,228 39,125 
... I ... *54,416 38,244 

I { 1,667 1,513 .. . ... *26.167 19,288 
I 2,447 1,857 ... . .. *37,590 28,387 

... ... *31,951 29,359 
1 25 *23,238 24,424 

36 752 *69,708 76,924 
31 2,525 *78,788 104,665 

141 6,205 *116.993 188,686 
143 5,746 *71,164 115,835 

71 3,830 { 5,313 7,969 
*43,729 73,256 

32 1,586 *36,829 60,292 

23 687 { 66 198 
*37,208 58,650 

631 1,823 *50,986 j 82,810 
11 90S *39,089 62,297 

J ... 25,340 1,012,667 1,217,530 

• Bunker Coal. 
'tlncludes-

• tWelght not stated. ' t4 cwts. " tOobalt ore. 

Antlmony ore, 25 tons 
N:ln.I., 71 ·tous ·· ~ .. 

Total ... 

'tlncludes-

••tincludes-
= £630 Iron ore, 9 tons ... £7 

817 Ores, N .E.I., 5 tons 400 

... £1,447 Total ... £407 

MICA. 

State generally. 

Quantity.J Value. 

I tons 

I 
£ ... . .. 

... .. . ... 
I 

.. . 
2t 25 
•t 4 ... . .. 
2t 3 . .. ... 
2t 209 ... ... 
2t 50 
2t 3 
... .. . 
. .. .. . 
... I ... 
. .. ... 
... .. . 
... . .. 

>- ... .. . 
2t 10 

... .. . 

... . .. 

... .. . 
} ... .. . 

... .. . 
4 323 

} 2t 26 

2t 10 

... .. . 

... .. . 
1 514 

1Bt 120 
... .. . 

2 60 

} ... .. . 
. .. ... 

} ... ... I 

!I 8,3281 
536 

. .. 10,221 I 

' t Antimony ore. 
"tincludes-

Bismutb, 1 ton .. . 
Flreclay, 12 tons .. . 
Manganese, S cwt. 

Total ... 

Total Value 
MINERALS NOT ELSE· of Minerals 
WHERE INCLU!>ED. other than 

Quantity. [ 

I tons ... . .. 
... ... . .. 
.. . .. . .. . ... 
... 
... 

5 
... 

"t2 
•t 22 

7 
62 
10 

8t96 

42 

9t 263 

! 
10t14 

11 t 

5 
12t 9 
13t 

14t 
1St 
1St 5 
17t 
19t 
20t 
21t 

22t 

23-r 20 

.. . 
24t 
••t 

... 

''tBismutb. 

£37 
75 

3 

£115 

l 

I 

Gold ex· YEAR 
porte~ to 

Value. 
Date. 

£ I £ . .. 508,968 
.. . 7,671 1890 
.. . 14,lH2 1 
.. . 22,714 2 
.. . 11,744 3 
.. . 15.274 4 
.. . 22658 s· 
.. . 4,438 6 
.. . 4,532 7 
.. . 7,060 8 
.. . 66,611 9 

85 95,261 1900 
4 171,453 1 

41 61,551 2 
230 109,468 3 

81 97,132 4 
127 192,251 5 

1,oa5 222,621 6 

1,447 402,906 7 

2.750 176,827 8 

735 282,650 9 

100 200,106 1910 

407 197,439 1 

8 212,509 2 

17 336,155 3 
635 182,996 4 

115 218,495 5 

713 265,043 6 

440 343,167 7 
97 360,895 8 

116 244,050 9 
223 377,416 1920 
257 293,771 1921 

1,083 243,512 1922 

303 226,996 1923 

160 212,003 1924 

... 210,143 1925 

838 196,035 1926 
418 112,562, 1927 

12,465 6.9st.,995 I Tota.l 

"tMolybdenite. "t7 cwts. 
"tincludes-

Antimony, 12 tons £258 
Bismuth, 9cwt. .. . 24 
Molybdenite, 14 tons 158 

Total ... £440 

"t Includes-
Other Concentrates, 29 = £108 

tons 
1 'tincludes­

Manganese, 2 tons 
N.E.I. 

' J~tincludes-
£4 Antimony, 27 tons £580 

133 

Bismuth, 1 cwt. . .. 
Corundum, 1 ton ... 
Molybdenite, 7 tons 

£15 
1 

lOO N.E.I., 234 tons ... 627 

Total £735 

"t Includes-
Antimony, 2l tons £45 
Clay, 6 cwt. . . . 6 
Gadollnlte, 1 ton ... 150 
Iron Concentrates, 1 ton = 17 
Molybdenlte, 10 cwt. 5 

Total ... £223 

4 Bismuth, 4 cwt. 

Total ... £8 

~·tinclude&-
Barytes, 2 cwt. ••• £18 
Corundum, l cwt. 2 
Felspar, 1 ton . . . 4 7 
J aroslte, 12 cwt. ... 5 
Manganese, 16 tons 145 
Pottery Clay, 3f tona ~ 40 

Total ... £257 

••tincludes­
Antlmony, 4l tons 
Felopar, st tons ... 
Manganese 82 tona 

Total £713 Total ... 

~·tincludes-
Barytes, 19 tons .. . 
Felspar, 60 tons .. . 

"tlncludes-
£73 Clay, 34 tons .. . 
485 Iron Ore, 2 tons .. . 

4 Manganese, 22 tons Gypsum, 2 tons .. . 
Molybdenite, 51 tons 
Pottery clay, 1 ton 

505 
16 Total ... 

£85 
250 
60S 

£888 

Total ••• £1,083 

11finclodes­
"tManganese. 

Gypsum 2 cwts ... 
Man !&n('!Je, 30 tons 
Potr.ery .:lay s:, tons 

'fotal 

£1 
303 
114 

... Ul8 

£116 

£94 
9 

2vo 

£303 
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PART 111.-ALL MINES. 

TABLE XXVII. 

MILLING AND CY ANIDING PLANTS ERE(JTED IN THE RESPECTIVB GOLDFIELDS, DISTRICTS, "AND MINBRAL FIBLDS 

ON THE 31ST DECEMBER, 11127, AND THE TOTAL VALUB OF MINING :MACHINERY. 

Mining Centre 
and Lease 
or Area. 

Bamboo Ureek. 
G.M.L. (795) 

Lalla ~ookh. 
R.C. 112 

Marble Bar. 
M.A. 37 

G.M.L. (694) 
ll\ 

EIJBlern Greek. 
M.A. 11L 

G.M.L. 219L 
20.Mile Sandy. 

ll\ 

Mount Egerton. 

Pea!-' HaT. 
T.A. 6P 

ll\ 

Kalhleen V alle!l. 
G.M.L. 382 

LawlerB. 
M.A. 32 
M.A. 11 

G.M.L. (12M) 
58 

Sir SarnU61. 
ll\ 

Cuddingwa"a. 
G.l\l.L. 1860 

Cue. 

Reedyf!' Find. 
G.lll.L. 1977 
Tuckana"a. 

ll\ 

Name of Mine, Company, or Works. 

PILBARA GOLDFIELD. 

MARBLE BAR DISTRIOT, 

Bulletin ... ... ... 
. State Battery, Bamboo Creek 

Lalla Rookh ... 

Ironclad 
Jo Jo ... ... ... 

State Battery, Marble Bar 

Total 

NULLA.GINE DigTRIOT. 

Doherty's Reward ... 
Shamrock 

State Battery, 20·1\llle Sandy 

Total ... 

PEAK HILL GOLDFIELD. 

State Battery. 1\lonnt Egerton 

Wind Power Cyanide Works 
State Battery, Peak Hill 

Total ... 

EAST MURCHISON GOLDFIELD, 

LA.WLERS DISTRICT, 

Yellow Aster 

Great Eastern ... 
Sands Retreatment Works 
Vivien Gem ... ... 

Waroonga G.lll. Co., Ltd. 

State Battery, Sir Samuel 

Total ... 

MURCHISON GOLDFIELD. 

CUE DISTRIOT, 

Big Bell 

State Battery, Cue ... 

1\lararoa G.l\1. Co., N.L. 

State Battery, Tuckanarra 

Total ... 

MILLJliiG. CY.I.MDING. 

Batteries. Other Mills. 

~ :! !· Value of 
I .. ~~ all Mining .. 
I 

:!l o:l j ~ ,! > > Machinery. 
~:!l s Si ~. ! 

.. Number of Si g> 
~ a~ 

Heads of 8.= ~ i~ ~f! ~ 
:a 

~ 
="" Stampers. filii = I ~ g =~=~ .. "g ,so 

~ ~-~ P'l 0 1:= ~ 0 "" Cl 

I 

10 ... 
6 1 5 

10 5 

lg 1 ··• I 1 
5 1 

r----·-r------------------- ----1---h~--t----
45 1 8 to £12,550 

r------t---1--- ---------------1----1-------1---1----

10 
s 
5 

4 
3 

1------l-~-1----------------------- ----.-
18 7 £2.090 

t--~t--1-------------1--t--1--

5 

6 
6 3 

t-----1-- -------------1---t-------1---1----
10 9 £8.018 

r-----f--- ------------------1----1---1---1---1----

5 

5 
10 1 

1 

4 

6 
4 

5 4 
----r----------------~- -----1----l----
-~ __ .. _. ___ .. _. ___ .. _. ___ .. _. ___ .. _._ 1 ... 1 18 £9,487 

3 
5 

5 I 
10 ' 

r---1-0-t--·-~~~~-~2!~ ---1--9-1--2-+---
83 ... ... ... ... 1 1 ... ... 9 s £89,517 

1----+---1------------[------1---1---+--~-

10 

10 6 

5 2 
-~-------------;--lt---l--'--l---+...,..,.....--

25 ... ... ... ... ... ... ... 1 ... 8 

10 

6 

5 

10 

so 

--------,---
1 

1 

12 

5 

9 

3 

17,878 

2 

£14.,796 

1. 
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TABLE XXVII.-Milling ana Oyaniding Plants erected in the respective Goldfiel,dB, Districts, etc.-continued. 

Mining Centre 
and Lease 
or Area. 

Holden'• Fmd. 
G.K.L. 1291N 
G.)LL. 477N 
G.M.L. 475N 
G.M.L. 1531N 
G.M.L. 533N 

N~ins. 
G.M.L. 166N 

Lake .Atmin. 
G.ILL. 571D 
G.Joi.L. 569D 

.c-nonlliU.. 
G.M.L. 964K 
Mt. Magnet. 

G.M.L. 1215K 
G.M.L. 1075K • 
Fieltt'• Ftna. 

M.A. 23 
GoodingfiOIII. 

J!l, 
NOOfll/al. 

· G.M.L. 953 
MIBBnl(fer'l 

Pw.h. 
G.l!LL. 880 

Yalgoo. 
P.A. 718 
w llt'I'Ndar. 

J!l, 

Lin<Un. 

G.M.t. 34U 
Mt. MorgGnB. 

G.M.L. 511' 

Lake DGrlot. 

~a. 
G.M.L. 1900, 

ete. 

Mt. 61'\t)'ord. 
G.M.L. 13290 

Pi.g Well. 
G.M.L. 1647c 

Br!istoun. 
G.M.L. 2113r 
G.JU.. 21nT 

... ~~ 
Glil:h807T) 

.... 

Comet Vale. 
G.M.L. 5217Z 

Menziso. 
M.A. 65 
Mt. Ida 

G.M. L1' 5481Z 

Name of Mine, Company, or Works. 

M!llii:&Afl!ABRA DlSTlllOT. 

Waterloo 
Fenian ... 

Ingllston Consols '':Extended 
lngliston G.M. Co., N.L. 

Marmont ... ... 
State Battll!J', Meekatharr;.: · 

Nannlne 

Total 

DAY DAWN DISTRlOT. 

Mainland Consols 
South Fingall 

Total 

MT. :!UGNIIIT DISTRICT • 

Empress 

Wll60 ... 
New Havelook ... 
State Battery, Boogardie 

Total 

YALGOO GOLDFIBLD. 

Brown's Reward 

State Battery, Payne's Find 

Revival 

Brilliant G.M. Co., N.L. 

Moxon 

State ~ery, Warrledar 

Total 

MT. ii:ARGARET GOLDFIELD. 

MT. )(ORGANS DisDIOT. 

State Battery, Llnden 
Torquay 

Westralia Mt. Morgans Mines, N.L. 

Total ... 

MT. MALOOLll DISTlllOT. 

State Battery, Lake Darlot 

Sons of Gwalia, Ltd: ... 

State Battery, Leonora 

Victory No. 1 

Starlight 

Total 

MT. MARGUliT DISTRIO'l'. 

Banetao. North 
King of Creation 

L&Dcefleld Trealim11nt Syndioate 
MarY Mae G.X. Co., N.L, ... 

State Battery, Lavertof! ... 

Total ... 

NORTH COOLGARDIE GOLDFIELD. 

Mllil'IZiliS DISTlllOT. 

Gladsome 

Lady Harrlet ... 

State Battery. Mt. Ida 
Unexpected South 

Total 

MILLUIG. 0YANIDING. 

Other Mills. 1!1 

~ :£ .S· Value ot -ill 

:!i = ~ ~ ~~ 
~ il:~ all Mlnblg 

i. ~ 
.. Machinery. 

iil j ~ a~'-< 

~~ :d .131'-< .a .§ 

t 'd :a ! -5 ~ r~ -g .. 
r<: ~ 

.., 
~ I'. 0 < 

BatMrls.J 

lit 

h ~ Number of 
Heads of 
Stampen. = ! .. 

Ill 
-~------

I 5 
15 
15 
10 
10 

5 

10 
i 

4 
3 

1 ... 51 

70 

... ... ... I ••• ... 2 3 I 
-----------------r---:--1---1----

... ... ... · .•• ... 1o 8 1 £88,070 
---.------~-

3 I ••• ... 6 I ::: 

I -~----~---,------.. 3 ........................ 6 ...... li.900 
r-------~----------------- ---

··· I ... 
5 ··· i ··• I 5 

5 3 

5 ... I ... ... I ... ... ... ... . 1 3 

r---~]-::: . ::: -::: :_::: -~- ::: -~=~--~ --~1:·-1~--1·----1--15-,888-

1 I 5 

5 

5 

10 2 

1 

6 

3 

2 

__ 5 ___ ... ___ ··_·_ ~_1_ .. _. ___ ··_· ___ .. _. ___ ... _1__:_ r-~_:.:._: _____ !----

- : __ 1 _ ... ___ ... _!~~ : ::: ; ·: : ···ll .£1'l.IMI8 

10 ... 1 ...... 8 ... 61 
-----------::-r---:-:-----:---

15 ____ 1_ ___ IS 1& 6 --·1-:1-_a_1_,1_oa_ 

10 

so 
10 

5 

10 

4 1 

2 6 

--66--1-- -------------4-1---t---1--1----;----
2 8 4 ~~ £117~ 1----a----1---1-- r-·-------~---1---t---1--

6 
5 

10 ... ... ... ... .. . 

1 

... 
' 

8 ... 
3 1 

1 o 
6 t6 1 

'"to I :::. ::: ::: ::: ::: 
-----------r-- -----~---1---:--t-~-1---:-

80 I ... 
·----;·------------·~---1---+--11---1--

10 

5 

5 
5 

116 

... ::: ::: r.-·:: ::: ::: 
~-.. -. - .. -. ... - .. -. - .. -. I 

2 5 

2 

1 

a 7 

15,878 

£13,468 
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TABL:m XXVII.-Milling and Oyaniding PlantB erected in the rupecUtJe GoldfieldB, DiBtriciB, etc.---continued. 

Mining Centre 
land Lease 

or Area. 

Mullw. 
M.A. llu 

"" 

Edjtulina. 
lOllR 
Yarri. 

"" 
BMdoc, 

G.M.L. 188Sw 
su..na. 

G.M.L. 1886W 
G.M.L. 1S71W 
G.li.L. 1289W 

G.M.L. (17116w) 

t 

Gor®n. 
G.M.L. 1467X 

Ka1101011a. 
G.M.L. 1389X 

M.A. 19X 
G.M.L. 12X 

G,M,L. 1468X I 

.Bou~Ut-. 
G.M.L. 38B, 

etc. 
G.M.L. 66E, 

etc. 
G.M.L. 301111 

M.A. 71111 
G.M.L. 16E, 

etc. 
G.M.L. 31B 
G.M.L. 281E 
G.M.L. 410B 

G.M.L. 1208E 
T.A. 75E 

Ha~lains 
Blot:k 48, 
P.P.L. 86 
Block 50, 
P.P.L 9 
Block 45 
Block 48, 
P.P.L. 1 

Kalgwrlie. 
H.A.7111 

G.li.L. 454 7111 
Wombola. 

G.M.L. 4766B 

Name of Mine, Company, or Works. 

ULARRING DISTRICT. 

No. 1 North Coolgardie Consols 
State Bl\ttery, Mulline 

Total ... 

NIAGARA DISTRICT, 

State Battery, Nia!!ara 

Total 

YliRILLA DISTRTOT, 

Neta 

State Batterv, Yarri 

Total 

BROAD ARROW 'GOLDFIELD. 

Zoroastrian ... 

Associated Northern Blocks (W .A.), Ltd. 
Gimlet South ... 
Lady Evelyn 
Pole ... ... ... 
State Battery, Ora Banda 
State Battery, Siberia 

Total ... 

NORTH·EABT COOLGARDIE GOLDFIELD. 

lUROWNA DISTRICT. 

Blrdar ... 

Golden Valley ... ... .. . 
Martin's Battery .. • ... .. . 
North White Feather G.M.s., Ltd. 
Orlon Mines, Ltd. 

Total 

KURNALPI DISTRICT. 

Bucoese Battery 

BlmmoDB Battery 

Total 

EAST COOLGARDIE GOLDFIELD. 

EAST COOLGARDIB DISTRICT • 

Associated G.llt:.s. of W.A., Ltd. 

Boulder Perseverance, Ltd. 

Golden Horseshoe Estates Co.. Ltd. 
Great Boulder No. 1, Ltd. ... ... 
Great Boulder Proprietary G.Ms., Ltd. 

Lake VIew and Star, Ltd. .. . 
North KaJ.gurli (1912), Ltd. ... 
Oroya Links, Ltd. .. . .. . 
South Kalgurli Consolidated, Ltd. 

Fraser's Treatment Works 

Golden Hope 

Hampton Celebration, W.A., Ltd. 

Hampton Properties, Ltd. 
Hopeful Syndicate. Ltd. 

Hannan'e Central Battery ... 
Hannan'a Reward 

Great Hope ... 

Total 

.HJLJ.IRQ, O'r41UDDG, 

Batteries. 

Number of 
Heads of 
Stampers. 

10 
10 

110 

i ~ ~ 
~ ~ ! I>< 

· l>ther Milia. 
li 

"' ~ a f! 
~ 

~. 6 f j:! j~ §i :a 
i 'E 

IZI I>< 0 c;!j 

1-----1---1--------------1--+--1 

10 
1-----1---l-------------1--+--1 

10 1-----1---"' _ ... _/_ ... _... ... 

10 

10 

.. 
~ 

I 
! 

1----1---1---1--- --------1-__,1---·1--
20 

1-----1---------------1--+--1---

5 

10 
5 
5 
5 
5 

2 3 

="':: :::::::_ __ _2_1--:.:::::-'-- ' __ ... I 

., 
h 
~ 

Value of 
aUIOnlug 
Machinery. 

I 1 1 2 I 

li I ···I··· ... . .. ---------------------- ... ._.:_:_: __ .:_:_: ____ ... _ 
50 1 1 2 £8,950 

-------------------1------1-----

5 

1 ... I ... . .. 
2 

r---5- !----1--... -:-... - --... - -~--~--.. -.-I-=---;-.. -.· +-.-.. -~----£200--
t-~-+-----------------------r----

lOO 
10 

10 
20 
50 

10 

10 

10 
10 

20 
6 

255 

8 

1 

6 

9 

11 
4 

1 

3 

2 

4 

6 

4 

2 

1 

1 

2 

15 

3 

3 
1 

20 

17 

5 

20 

2 
1 

18 
•6 

2 

1 

1 

1 

20 
2 

4 

8 

6 

8 
5 

3 

6 

24 

22 

22 

26 

7 
6 

2 

6 

2 
2 

2 

7 

13 

14 

7 

7 

3 
6 

1 

2 

l 

1 

1 ---.s -· ----1---6--so 26 --s41~ 127 62 £878,006 
I-f-· 

I 
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TABLE XXVII.-Milling and Oyaniding Plant8 erected in the respective Goldfields, Districts, etc.-continued. 

Mining Centre 
~nd Lease 
or Area. 

Bvlong. 
G.M.L, 1191Y 

Ooolgardu. 
G.M.L. 4567 

x.f82 
St. Ius. 

G.M.L. 4720 
G.M.L. 4782 

W~Uha. 
M.A. 28011 

Oarb\M. 
G.M.L. SSs 
25-Mile. 

G.M.L. 6968 
G.M.L. 6458 

Golden Valley. 
G.M.L. 2994 
G.M.L. 8248 
Grunmount. 

M.A.25 
Mal'tlel Loch. 
G.M.L. 719 

M.A. 23 
G.M.L. 852 

. G.M.L. 8281 
ParkM'sRa-. 
G.M.L. 2801 
G;M.L. 724 
Wellonia. 
M.A. 27 

G.M.L. 8808 

N orNfllfJn. 
G.M.L.1291 

M.A. 17 ,.. 

Ktmd,p. 
G.M.L. (184) 
G.M.L. (151) 

M.L. 52 
T.A. 6 

_Ra~. 

Name of Mine, Company, or Works. 

EAST COOLGARDIE GOLDPIELD. 

BULONG DISTBIOT. 

Sweet Nell 
IJI~ 

Total 

1\'IICOOLGARDIE GOLD1i'IlllLD . •• ". " COOLOARDIB DISTRICT. .... .. ,, 
Grifll.ths Gold Mine .. . . .. 
State Battery, Coolgardie ... 
Reform Battery ... • .. 

Ives Reward G.M.L., N.L. 
Ives Reward Junction ... 

State Battery, St. Ives 

Imperla.l Battery 

Total 

KUNAN!LLING DISTBTOT. 

Carbine 

Blue Bell ... 
Rtar ot Fremantle 

Total 

YILGARN GOLDFilllLD. 

Radio... .. . 
Radio Deeps .. . 

Transvaal 

Great Victoria G.Ms., N.L. 
Howlctt's Battery 
May Queen ... 
Resurrection ... 

Scat's Greys .. . 
Spring Hill .. . 

Recovery Battery 
Consolidated ... 

Total 

DUNDAS GOLDFIELD. 

Maroroa No. 1 ... 
Rawlings & Bullen 
State Battery, Norseman 

Total 

PHILLIPS RIVlllR GOLDFIELD.- c 

Gem ... ... 
Gem Coru<olldated 
Harbour VIew 
Two Boys 

Cherigban 

MILLING. 0YANIDING. 

Batteries. Other Mills. l!l 
.i .i 3 . Value of -ill .. .. 

~! all Mining .. .!i E ; :! ~~ 
p. p. 

Machinery. 
Number of ~· ~ i ! "" 

.. 
i:! ..:= :i! .!l t a 

Heads of &.!I 01 J8 ~ 
..:= "-c 

Stampers. ~i ~ §~ :e " "01 :; 'C .. ;ico 
" ~ "" lXI = "" 0 ro. ~ p. 

j I 
5 ... ... ... ... • .. I ... ... 3 ... I ... ... 

----6 -t----1-·------------------ r--------r------... ... ... ... I 8 I £1,000 
1--·-----11---1-----------1 ! 

10 
10 

5 

10 

5 
1 

6 
6 

1----5-1---·-"'- __ ... ___ ... ___ ... _,_"·-1---1------"1---2-!--- ---+---
r----~- _:.:.: _ _ :::_ _ _ ···_ --~ __ ... _, __ .. ·_i_:.:.: ____ 4--t-_19_1_:.:.:_ ----1--£2_&,_2..,_ 

I ' I 
10 ... I ... I ... 2 ... I ... 

__ lL r--:.:.:- _:.:.: ___ :.:.: __ :.:.:_ -~~-~ ~ _:.:.:_ r----~1__:.:.:_! _____ 1----
25 1 ............ : ...... 2 s! ... ~ £11,800 

-----r-------------~-------- r-----,---~----+----

5 
5 

10 

10 
5 
5 

5 
10 

1 

... 
1 

3 

4 
4 

... 
3 

4 

5 i 
W I --w- -=---:-:-:--::-:---... ---.. -.---... --::-:-~ ---"'14 ---;----:-:-£2-1-,4-76-

t-----t-----------------r-------1--1---

w 7 
ro 4 

5 6 
1----1--·1-- ----------11----11--1--1--11---

25 1 17 £8,658 
- .. --1--1-- --------·1---1----+--:1---1-- ----

5 
5 

10 
10 

__ .. _· -~ _:.:..:_ _ ... _,_ .. _· __ :.:.:__ ~~---l--+--8-i--1-I----I----
-----.;.....-------T-ota-l--------80-·-'-" ... ... I ... ... ... I a 1 £11,500 
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TABLB XXVII.-Milling ancl Oyanicling PlantB erecletl in IM re~~peceitJe Golclfielrls, ~.etc.-continued. 

GOLDiriiiLD 

P!lbara ... 
Peak Hffi 

East Murehlson ... 

Murchlson 

Yalgoo ... 
Mt. Margaret 

North Coolgardle 

Broad Arrow ... 
N..E. Coolgardle 

East. Coolgardle 

Cooigardle 

YDgam 
Dundas ... 
Phllllps River 

Northampton M.F. 

PUbara ... ... 
Greenbushes Tlntleld 

West Pllbara 
PbWips River 

Collie Coaltleld ... 

{ 

1 
} 
< 
L 

~ 

MILLING, OT.llllDili'G. 

&-I Other Mills. 
:i 3 ~~ Value of DISTRICT. 

"" .$ 

~~ i I j ~ ~ all MlnJng 

Number o ~- ~ = ~ !!i "" ~!I: Macblnery. 
~ 

~~ I j Heads of 

~~ <I 

Ill Stampers. 
~ ! ~ ~- ~ 

B1 
~ " ~ 

GOLD MINING. I 
Marble Bar 
Nullag!ne 

i::;.wle~·· 
Wlluua 
Blaek .Range 
Cue .•. . .. 
Meekatharra ... 
Day Dawn ... 
Mt. Magnet ... 
Mt. M~~gans ::: 
Mt. Malcolm ... 

45 1 1 s 10 ta.660 
18 I 7 2,0110 
10 ... 9 3,068 
26 1 1 18 9,437 
33 1 9 ... 2 69,617 
26 8 7,873 
30 ... 1 29 2 14,796 
10 ''io 8 83,o7o 
3 ... 6 1,000 

20 8 16 6,888 
30 1 ... 1 4 17 ... ... 17,023 
25 5 15 6 1 17,102 
65 4 2 6 41275,995 

Mt. Margaret 
Menzles 
marring 
Nlagara 
Yerffia 

Kauowna 
Rurnalpl ... 
East Coolgardle 
Bulong 
Coolgardle 
Kunanalllng 

Toial Gold Mining Machinery ... 

LEAD MINING. 

Toial, Lead Mlnlnl Machinery ... 

TIN MINING. 

Marble Bar ... 

Toial, Tin Mining .Machinery ... 

SO 1 ... 6 16 1 5,678 
25 s 13,468 
20 1 1,505 
10 ... 1,840 
oo 1 6 s,m 
35 "'1 ... 2 "'a 11 9 "'7 "'2 62,158 
50 1 1 2 6,950 
5 1 2 200 

265 1 '46 ... 1 ... 6 20 25 94 56 i'27 62 678,005 
5 3 1,000 

45 4 19 26,247 
25 1 .. . 2 8 6,800 
70 ... I 4 14 4 21,475 
25 ... 1 17 8,653 
~0 . .. ' .. . . .. 3 2,500 

1,049 4 ;-47-~-~- --6-,--.o-- --s2 so 156 308 161,-69 ~:308,868 
--------------------9 --~--r= 

r---::-:--- -~-- ... - --... - --... -:-::-:---9-,-... ---.. -.---:-:-:--.. -. - £54,614 

~------~---- --

... ... 1 ... ... 1 2 2,791 
___::.: ___ :.:_:_1 __ ... ___ ... ___ ... __ :_ -~ --:1----,1---i-'"- _:.::...., f-- 13,287 

...... t ......... 2 5 , ...... ~~!118 
~--- ---------------1---1----

COPPER MINING. 

5 2 1 54,000 
5 10 2 ... ... 3 1 7,900 

1----1---·-------·----------:-f---1----r-----
Toiai, Copper Mlnlnl Maeblnery 5 ... , .. . .. . 15 -4. 1 ... 8 1 £61,900 

----+-+---~-,-... --... --.. -.- ... ... ... ... ... : 95,500 

f---·-----+---1--·1--1-- ------.-. ,_ --------r-----
Total, Coal Mining Maebinery . .. .. • • .. .. • .. • .. . .. • .. . . .. .. • £95,500 

·--~-1-------------1--J--1--1---1---

OOAL MINING. 

ASBESTOS MINING. 

Pllbara ... ... Nullaglne ... ... ... ... ... ... ... ... ... ... 1 

I f- ... - ---------------1-----ll---1 
~4'75 

Total, Asbestos .Mlulng Machinery . .. ... . .. . .. .. • . .. 1 
----·---·----- -- --------------------1---+---1 

Toial, Maehlnery other than Gold Mining . .. . .. .. . . .. I 5 .. . I . .. ll 30 

Q-4'75 

4 1 3 1 £1i30,56'7 

Toiai, all Mining .Machinery ... . .. ~49--4~~-.. -. -~--6-12~ 84 157 308 184. '70 ~1,684,435 

i. 
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APPENDIX. 

ROYAL MINT, PERTH BBANCH. 

Subject to the Regulations, any person may 'deposit gold at the Mint in his own name. Those who 
cannot attend personally for the purpose may send the gold by an agent, under Police escort, or by Post. 

Arrangements can be made for the insurance of gold sent by post. Particulars upon application t.o the 
Mint. 

A circular can be obtained from the Deputy Master of the Mint giving all necessary information for 
intending depositors, Coining Regulations, etc., etc. 

Forms for use in connection with gold sent to the Mint by post can be obtained at the Mint. 

Charges for Assaying, Refining, and Coinage. 

Gross weight of Mint Gross weight of Mint Gross weight ot Mint 
Deposit in ounces. Charge. Deposit in ounces. Charge. Deposit in ounce'!. Charge. 

Up to and including-- £ s. d. Up to and including- £ s. d. Up to and including- £ s. d. 
24 0 5 0 400 4 3 ·l 1,300 10 4 2 
so .0 6 3 410 4 5 3 1,400 10 16 8 
40 0 8 4 420 4 7 11 1,500 11 9 2 
50 0 10 5 430 4 9 7 1,600 12 1 8 
60 0 12 ti 440 411 8 1,700 12 14 2 
70 0 14 7 450 4 13 9 1,800 13 6 8 
80 0 16 8 460 4 15 10 1,900 13 19 2 
90 0 18 9 470 4 17 11 2,000 14 11 8 

100 1 0 10 480 5 0 0 2,100 15 4 2 
110 1 211 490 5 2 1 2,200 15 16 8 
120 1 5 0 500 5 4 2 2.,300 

I 

16 9 2 
130 1 7 1 520 5 6 8 2,400 17 1 8 
140 1 9 2 540 5 9 2 2,500 17 14 2 
150 111 3 560 511 ~ 2,600 18 6 8 
160 1 13 4 580 5 14 2 2,700 '18 19 2 
170 1 15 5 600 5 16 8 2,800 19 11 8 
180 1 17 6 620 5 19 2 2,900 20 4 2 
190 1 19 7 640 6 1 8 3,000 20 16 8 
200 2 1 8 660 6 4 2 3,100 21 9 2 
210 2 3 9 680 6 6 fl 3,200 22 1 8 
220 2 5 10 700 6 9 2 3,300 22 14 2 
230 2 711 720 

I 
611 8 3,400 23 6 8 

240 2 10 0 740 6 14 2 3,500 23 19 2 
250 2 12 1 760 6 16 8 3,600 2411 8 
260 2 14 2 780 6 19 2 3,700 25 4 2 
270 2 16 3 800 7 1 8 3,800 25 16 8 
280 2 18 4 820 7 4 2 3,900 26 9 2 
290 8 0 !) 840 7 6 8 4,000 27 1 8 
300 s 2 6 860 7 9 2 4,100 27 14 2 
310 3 4 7 880 711 8 4,200 28 6 8 
320 8 6 8 900 7 14 2 4,300 28 19 2 
330 3 8 9 920 7 16 8 4,400 29 11 s 
340 3 10 10 940 7 19 2 4,500 so 4 2 
850 3 12 11 960 8 1 8 4,600 ~0 16 8 
360 8 15 0 980 8 4 2 4,700 81 9 2 
370 3 17 1 1,000 8 6 8 4,800 32 1 8 
380 3 19 2 1,100 8 19 2 4,900 32 14 2 
390 4 1 3 1,200 911 8 5,000 33 6 8 

For every additional 100ozs. the charge is increased by 12s. 6d. 
NOTE.-Additional charges are collected when base metals in a deposit exceed 2 per cent. of its weight. 
The following table illustrates the operation of these charges in case of gold of the value of £3 17s. 10!d. 

an ounce:-

Weight of Deposit Rate of Charge Amount of Charge. Net Value of 
per ounce. Deposit. 

ozs. d. £ s. d. £ s. d. 
50 2.5 0 10 5 194 3 4 

100 2.5 1 0 10 388 6 8 
600 2.3 5 16 8 2,330 8 4 

1,000 2.0 8 6 8 3,885 8 4 
5,000 1.6 33 6 8 19,435 8 4 

10,000 1.55 64 11 8 38,872 18 4 

NOTE.-A proportion of silver in deposits of gold is paid for by the Mint as follows:-
In deposits under 1,000ozs. gross: all silver in excess of 8 per ~ent. of the weight of the deposit after melting. 

, from 1,000 , to 5,000 , , 6 , , , , , 
" " 5,000 " ,, 10,000 " " 5 " " " " " 
, , 10,000 , upwards , , -4 , , , , ,, 

The tate at which payment for silver is made is liable to fluctuation. 
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RATES FOR CARRIAGE OF GOLD ON GOVERNMENT RAILWAYS. 

Distance not over-

w I~Jw)~j~J~j~j~[~l~ miles. I miles. miles. mnes. mnes. mUes. mnes. miles. miles. miles. 

I 
B. d. I B. d. I B. d. I B. d. I B. d. I B. d. is· d. I s. d. I B. d.] s. d. 
3 9 4 6 5 3 i 6 9 8 3 9 9 11 3 12 9 15 0 17 3 

I 

Bullion or unmanufactured Gold, per 100 ozB .... 

1s. 6d. per 100ozs. for every tl.d.ditional 100 miles or part thereof. 

Consignments of Gold Bullion in lots exceeding in the aggregate 30,000 ozs. despatched on any one ilay 
will be allowed a reduction of 33! per cent. with a minimum charge as for 30,000 ozs. Consignors may combine 
to make up the required quantity, but each consignment must be charged for separately. 

To find the value per ounce of gold .9ent from a mine to the Mint.-Divide the standard gold by the 
weight before melting, and multiply the result by £3 17s. 10%d. For instance, supp06ing the Mint return 
to show:-

Weight before melting 
Standard gold 

The calculation would be as follows:-

4741)3819.0(.805 
3792.8 

26200 
23705 

2495 

.805 X £3 17s. 10!d. = 

.805 X £3.894 
.805 

19470 
311520 

£3.134(670) 
20 

s. 2.680 
12 

Ozs. 
47.41 
38.19 

d. 8.160 = £3 2s. 8d., value per ounce of gold as 
produced, at the mine. 

By A uthorit;r: FB.ED, WM, Sn.fPSON1 Gov(lrnment Printer1 Perth, 

'"' 




