i

1905.
WESTERN AUSTRALIA.

REPORT

OF THE

FOR THE YEAR

190 4.

s

Presented to both Houses of Parliament by His Excellency’s Command.

2t Tt e VAV VRV

PERTH:
BY AUTHORITY : A. CURTIS, ACTING GOVERNMENT PRINTER,

.

1905.
No. 4.

ApproxiMATE CosT OF PAPER:
Printing (2,100 copies), £312 10s. 6d,
Lithographing Maps, £54 9s. 9d,



ANNUAL REPORT OF DEPARTMENT OF MINES,

AUSTRALIA, 1904. .

TABLE OF CONTENTS.

DIVISION 1.

Parr IL—GeNERAL REMARKS -

- Summary by the Secretary for Mmes
General Remarks .

Qutput of Gold during 1904 ..

Value of Tin produced

Output of Coal ...

Copper Ore produced ...

Other Minerals

PAarT II.—MINERALS RAISED

Quantity and Value of Minerals produced 1903-4

Gold Exported and Gold Received at Royal Mint

Number of Gold-producmg Mines ... . .
Increase or Decrease in output of certain la.rge producmg Mmes
Gold Ore raised and average per man employed ...

Output of Gold from the other States of Australia and New Zea,land
Dividends paid by Mining Companies during 1903-4

Minerals other than Gold

Coal raised, value, numhor of men employed a.nd output per man

Part III—

Leases and other holdings under the various Acts relating to Mining

Number and Acreage of Leases held for Mining .. e

Number and Acreage of Gold Mining Leases for ﬁve years endmg 3131:. December, 1904
Number and Acreage of Mineral Leases for five years ending 31st December, 1904

Number and Acreage of Mineral Leases showing Minerals for which they are worked
Claims and Authonsed Holdings existing on 31st December, 1904

Claims and Authorised Holdings under the Mineral Lands Act on the 31st December, 1904
Miners’ Rights, and Mining, Business, and Quarry Licenses issued during 1903-4
Number and Acreage of Miners’ Homestead Leases

Part IV.—MEN EMPLOYED

Average Number of Men engaged in Mmmg

Men enga.ged in mining different Minerals

Number of Men employed on Gold Mines in different Goldﬁelds
Number of Alluvial Gold Workers . .

PART V.—ACCIDENTS

Men Killed and Injured dumng 1903 4
Deaths from Accidents at Mines :
Death rate per thousand men employed, &nd per thousa,nd tons of Gold Oro rméed

WESTERN

PacE

D WD

© © O

11
12
12
13
14
14

15
15
16
17
18
19
20
21
22

23
23
23
24

24 -

25
25
25
26



Parr VI.—StaTE A1D TO MINING
State Batteries L e vy e
State Smelting Works .
Assistance under the Mining Development Act .

ParT VII—REMARKS ON THE GOLDFIELDS AND: MINING DisTRIOTS, AND SUMMARIES 0¥ WARDENS’ AND OTHER
Orricers’ REPORTS

Ashburton Goldfield ...
Broad Arrow Goldfield
Collie Mining District
Coolgardie Goldfield ...
Donnybrook Goldfield
Dundas Goldfield . TN T
East Coolgardie Goldfield ... .
East Murchison Goldfield
Gascoyne Goldfield ...
Greenbushes Mining District :
Kimberley Goldfield
Mount Margaret Goldfield ... -
Murchison Goldfield .
Northampton and Yandanooka Mmmg Dlstncts
North Coolgardie Goldfield ... .o
North-East Coolgardie Goldfield . ...
Peak Hill Goldfield
Phillips River Goldfield
Pilbarra Goldfield
West Pilbarra Goldfield e e U
Yalgoo Goldfield
Yilgarn Goldfield
Value of Mining Machinery, Sta.mps, and M111s
Mining Revenue, details and comparisons, 1903- 4

Parr VIII.—ExIsTING LEGISLATION

Parr IX.—EXAMINATIONS HELD UNDER THE MINES REGuLATION AcT AND TBE CoaL MinEs ReevLATION ACT
Engine-drivers’ Examinations

Parr X.—INSPECTION UNDER THE STEAM BoiLgms Act ... ...
Parr XI.—ScHOOL OF MINES

ParT XII—DEPARTMENTAL

27

Paae
27

28
28

8888

29
29
30
30
30
30-
s1
31
31-
31
32
32
32
32
33
83

33
34

87 .

87
87

. .. 39
Revenue and Expend1ture Return, 1903-4 . . 89
Number of Registr ars’ Offices, and Number of Ofﬂoers on Goldﬁelds a.nd Mmlng Distnoﬁs . 39
Number of Officers employed at Hegd Office 40
Correspondence %0
Surveys ... Y ’ “ w4l

DIVISION II.

Report of the State Mining Engineer 42

Particulars of Advances granted during 1904 under “ The Mxmng Development Act 1902 P, 69

Trial of “ Head’s Reliance ” Furnace ... . ..‘. 73

Report on the Phillips River Goldfield and State Smeltmg Works ... 7B

Profit and Loss Account (balance-sheet, etc.) State Smelting Works . 91-2

Report on the Deposit of Oil Shale at Coolgardie . 93

'Trial of Rotary Puddling and Sluicing Machine at Ka,]goorhe : 95

Report of the Board of Examiners for Colllery Managers and Under Managers f‘ertlﬁcates nnder “ The Coal

Mines Regulation Act, 1902 ... 98

Report of the Advisory Board of the School of Mines of Western Australia

.

e (Y

102



) 3
DIVISION III

Report by the Superintendent of State Batteries

Revenue and Expend.lture

Financial Results from inception to end of 1901

Expendxture from Consolidated Revenue Vote for year endmg 31st Dpcember, 1904

Tons Crﬁshed Gold Yield, Average per ton, and Value since inception to 31st December, 1904
Tons Crushed Gold Yield, and Average per, ton for year ending 81st December, 1904
Balance-sheet from inception to the 31st December, 1904 V

State Batteries and Cyanide Plants

. . DIVISION IV.
Report of the Chief Inspector of Machinery
Statement showing Operations for Year
Classification of Boilers Registered.

Annual Report on Engine-drivers’ Examinations

: DIVISION V.
Part I.—ExXPLOSIVES
Report by the Chief lnspector of Explouves a.nd Govemment Ana.lyst
Importation of Explosives into Western Australia
Total Value for Five Years ... .
Return of Tests made on Explosives
Magazine Reserves and Storage
Licenses issued .. -
Sale, Inspection, and Ca.ma,ge of Exploswes

ParT IL.—ANALYTIOAL
Number of Analyses and Exa.mma,tlons eﬁected
Importations of Exploawes into various States of the Commonwea.lth

DIVISION VI
Report of the Director of the School of Mines of Western Australia

DIVISION VIL
Report of the Engineer for Mines Water Supply

DIVISION VIIL
Report of the Government (teologist on the Geological Survey, with Special Index

APPENDIX.

MiNiNG STATISTICS ...

PacE
102

108
108
109
109
110
110
111

118
118
119
119
119
119
121
121

122
122
123

124

127

141

163



PLANS AND DIAGRAMS.

Map of Western Australia, showing Water Supply

v Diagram showing output of Gold for Western Australia
Do. do. Comparative Statistics
Do. do.  Minerals other than gold

Do. ‘do.  Classification of Deaths and Accidents
Do. do. Sinking kibble Ivanhoe Gold Mirie

4

Do. do. Dean’s Patent Safety Grip for Mining Cageé
Do. do.  Ore bucket, Oroya-Brown Hill Gold Mine
- Deo. do. Sinking bucket, Lake View Consols Gold Mine ...

Do. do. Kanowna Deep Lead Bores, etc.
Do. do. do. do. Sections
Do. do.  Explosives Reserve, Fremantle

ILLUSTRATIONS.

Great Fingall Gold Mine, Day Dawn

Poppet-legs, 110 feet high, Great Fingall Gold Mme
Interior of Battery, Great Fingall Gold Mine ...
Engine Room, Great Fingall Gold Mine

Great Fingall Gold Mine, 1897

Kinsella Gold Mine, Day Dawn ...

Salisbury Gold Mine, Cue ...

Cue One Gold Mine, Cue ... .

Long Reef Gold Mine, Lennonville

Champion Gold Mine, Nannine ...

Star of the East Gold Mine, Nannine

State Smelter, Phillips River Goldfield ...

Creek, close to State Smelter

State Battery at Meekatharra

Grafter Gold Mine, Phillips River

Elverdton Copper Mine, Phjllips River...

Agitators, Golden Horseshoe Gold Mine, Kalgoorhe
Flint Mills, Golden Horseshoe Gold Mine

Brown Hill Gold Mines, Kalgoorlie

Ivanhoe Gold Mine, Kalgoorlie ... .

Filter Presses, Lake View Consols Gold Mme, Ka.lgoorhe
Filter Presses, Ivanhoe Gold Mine

First Main Shaft, Ivanhoe Gold Mine,, 1894
Diamond Drill, Iron Duke Gold Mine, Kalgoorlie
Explosives Reserve, Fremantle ...

Gindalbie Tank, North-East Coolgardie Goldﬂeld
Mulgabbie Tank, North-East Coolgardie Goldfield
Londonderry Tank, Coolgardie Goldfield

Broad Arrow Tank, Broad Arrow Goldfield
Station Creek Tank, Mount Margaret Goldfield
Davyhurst Tank, North Coolgardie Goldfield ...
Goongarrie Tank, North Coolgardie Goldfield ...

Facing page
126
4

9
14
25
56
56
56
56
65
66
118

10
12
14
16
18

22
24
26
28
28

1
1

EEEEssssssgees

130
132
134
134



=

DIAGRAM
Ounces | of Gold output showing the amount in fine ounces of Gold exported & received at the | Qunces |
Perth Mint from the Year 1891 onwards.
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COMMONWEALTH OF AUSTRALIA.

STATE OF WESTERN AUSTRALIA.

Report of the Department of Mines for the State of
Western Australia for the Year 1904

To the Honourable the Minister for Mines.
SIg, ‘

I have the honour to submit the Annual Report of the Department for the year
1904, with summaries of reports from the Wardens and other officers, together with
various comparative Tables furnishing statistics relating to the Mining industry of

the State.

Réports from the Government Geologist, State Mining Engineer, Superintendent
of State Batteries, Chief Inspector of Machinery and Chairman Board of Examiners for
Engine-drivers, Chief -Inspector of Explosives and Government Analyst, Director of
the School of Mines, and Engineer for Mines Water Supply, together with the Mining

Statistics; are also submitted.

I have, etc.,

- H. S. KING,
Secretary for Mines.

Department of Mines, Perth, 1st August, 1905.




DIVISION 1.

'Summa'ry by the Secrevta'ry for Mines.
Part I.—GEeNERAL REMARKS.

I1I.—MixEraLs RAISED.

JII.—LeasEs AND oTHER HOLDINGS UNDER THE VARIOUS ACTS
RELATING To MINING. ‘

IV.—Mex EMPLOYED.
V.——ACCID}ENTS.'
VI.—State A1p To MINING,

'

VIIL.——REMARrKS oN THE GOLDFIELDS AND MINING DisTrICTS, AND
SuMMARIES OF WARDENS AND OTHER OFFICERS’ REPORTS.

VIII.—Existing LEGISLATION.

IX.—EXAMINATIONS HELD UNDER THE MINES REGULATION ACT AND
THE Coar Mines REguraTION AcT.

X .—INSPECTIONS UNDER THE STEAM BOILERS ACT.
XI.—ScHooL or MIiNEs.
XII.—DEPARTMENTAL, -

Part I.—GENERAL REMARKS.

As compared with the mineral output for 1903, the mineral output of Western
Australia for 1904 shows a decrease in value of £348,350. This is mainly accounted
for by the smaller gold production, which in the latter year fell off to the extent of

' £346 493.

- Notwithstanding the lesser gold produotlon, the dividends paid. by gold mines
amounted to £2,050,559, as against £2,024,152 in 1903 and £1,424, 2"{2 in 1902

The State has, however, well maintained her position as the premier gold-
producing State of Australasia, as nearly 47 per cent. of the total gold production of the
five States of Australia and New Zealand must be credited to Western Australia.

GoLp.

" The gold output for the year 1904 amounts to 1,983,2300zs., fine, valued at
£8,424,226, a decrease of about four per cent. as compared with the output for 1903.
The total gold output of the State since the year 1886, when gold mining first
commenced, amounts to 12,916,371-000zs., fine, valued at £54,865, 256 11s. 9d.

The falling off has been general throughout the goldfields, with several
* exceptions, notably in the Murchison, East Murchison, and Yilgarn Goldfields, where
slight increases appear. The decrease in the output may be accounted for by the
falling off in the grade of the ore treated, the average value per ton being less by 10-1
sh1lhngs than in 1903. Notw1thstandmg this, it is satisfactory to note that the number
of p10ducmg mines has increased in 1904 ; the dividends paid are substantially greater
than in 1903, while the number of men employed is practically the same.  These facts
lead to the conclusion that it is becoming possible to treat lower-grade ore at a



Great Fingall Gold Mine, 1905 (Northern View),
DAY DAWN, MURCHISON GOLDFIELD.
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profit, owing to extra efficiency of labour and improved machinery and methods.
It is satisfactory to note that the output of the Yilgarn Goldfield shows a
substantial increase. For some time this, one of our earliest goldfields, has been
somewhat under a cloud, but vigorous prospecting has resulted in the discovery of new
reefs, and improved machinery and economical management have led to the profitable
working of ore bodies which, although previously known, had been supposed too poor
to pay. ‘The Black Range district, lying between Lawlers and Mount Magnet, and
situated in the western part of the East Murchison Goldfield, also continues to open up
in a most promising manner, and the result of prospecting to the north of the original
discoveries points to the opening up of a very rich auriferous district.

The East Coolgardie Goldfield still continues to produce about half the gold
output of the State, and although the value of the ore per ton treated is less than in
1903, the reduction in working costs goes far to compensate for the falling off. In
most of the mines development is kept well ahead of the reduction plants; in the
Great Boulder Proplietaly the main shaft has reached a depth of 1,976 feet, and at least
13 shafts on producing mines in the East Coolgardie Goldfield alone are over 1,000 feet
deep. :

A considerable revival in mining has taken place on the north-easterly portion
of the East Coolgardie Goldfield, the discovery of ‘very rich ore in the Hidden Secret -
Mine having led to a considerable amount of successful prospecting. From the mine
just mentioned, which is owned by a small party of miners, gold to the value of £4,293
has been produced during 1904.

Tons 81365 yielding fine ozs. gold 1,010°75, besides 4,516-240zs. of siiver.

Gold valued e 24,293
Silver @ 2s. 452

£4,745

} making the value per ton of ore treated — £15 2s. 64d.

Tin.

Tin mining has more than held its own during the year, the increase in value
of black tin raised amounting to £2,927. The Pilbarra field is responsible for the
greater part of this increasc, and as deposits both of lode and alluvial tin have been
1epo1ted durmg the yeai there is every probability of increased prosperity in this branch
of mining in the future.

CoaL.

The Collie Coalfield is, as heretofore, the only coalfield being worked, and the
output for the year has been 138,550 tons, showing, as compared with the year 1903,
an increase of 5,123 tons.

~ Towards the latter end of the year the Government, in view of the many
contradictory statements as to the value of the coal as a fuel, decided to appoint a
Royal Commission to report on all matters in connection with the field, and Dr. R.
Logan Jack, M. Inst. M.M., was appointed sole Commissioner. Dr. Jack made a most
searching inquiry, and conducted a series of exhaustive tests. His report, presented
early in 1905, was to the effect that very large deposits of coal existed in the Collie
field, that while it was not equal in quality to Newcastle (N.S.W.) coal, it was a valuable
fuel, and that it was clearly to the advantage of the State that its development should
be encouraged. Boring, to test the coal measures lying to the east of Geraldton, and
on the railway line from Geraldton to Cue, was commenced ‘towards the latter end of
the year, and is still proceeding.
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CorpER. :

The quantity of copper ore raised during the year was 3,969 tons, valued at
£25,180, showing a falling off, as compared with the previous year, of £81,361 in
value. The decrease was entirely owing to the smaller output from the Mount Margaret
Goldfield, the mine responsible for the output being, for a time at any rate, practically
closed down. The Phillips River Goldfield, however, shows an increased output of
1,907 tons, valued at £13,296. The Government smelter, the erection of which was
commenced early in the year, was started in October, and should stimulate the
- production for the year 1905. ‘ ‘ :

A Y

OTHER - MINERALS.

The output of silver, which is obtained as a by-product, has more than doubled
during the year, the total being 899,1900zs., as compared with 168,1130zs. in 1903.

The output of ironstone and limestone was 1,442 tons and 13,397 tons
‘respectively, showing an increase in value of £489 and £1,521 respectively. 'The
figures given only represent the amount used as flux, returns of the mineral raised for
other purposes not being available. '

No asbestos has been exported during the year, but it is reported that prospecting
-~ operations in the North-West have disclosed the presence of valuable deposits of the
best variety, and as further prospecting work is being done it may lead to the opening
up of commercially valuable deposits.



GOVY PHOTO-LITHO

Poppet lLegs 110ft. high, Great Fingall Gold Mine, 1905.
DAY DAWN, MURCHISON GOLDFIELD.
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COMPARATIVE STATISTICAL DIAGRAMS,

SN

EXPLANATORY NOTES.

Fig. 1.—Output of Gold from various Goldfields as reported to Mines Department.

Fig. 2,—Gold produced from various Goldfields ag given by the Export and Mint returns.
Fig. 8.—Value of Gold and other Minerals.

Fig. 4.—Value of Minerals other than Gold.

Fig. 5.—Areas of Land leased for Gold Mining on the various Goldfields.

Fig. 6.—Output of Gold in the States of Australia and the Colony of New Zealand.
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Parr II.—MINERALS RAISED.

Tasre 1.

. Quantity and Value of all the Minerals produced during 1903 and 1904.

, 1908, 1904, | pared e o8, o
* Description of Mineral, - ;
Quantity. Value, Quantity.: Value. Quantity, Value.
£ £ £

1. Antimony (exported), statute tons 22 230 . — 22| — 230
2. Asbestos (exported) do. + 10 S — —_ 10
3. Black Tin (raised) do. e 817 55,890 8556 58,817 | + 38 | 4+ 2927
4. Coal (raised) . do. 133.427 69,128 138,550 67,174 ] + 5,123 | — 1,954
5. Copper Ore (ra.lsed) do. 20,5626 56,541 38,969 25,180 | — 16,657¢, — 31,361
6. Gold (export and mint), ounces (fine) ... | 2,064,801 | 8,770,719 | 1,983,230 | 8,424,226 | — 81,571 | — 346,493
7. Ironstone (raised), statute tons 220 88 1,442 577y + 1,222 + 489
8. Limestone (raised) do. 1,280 178 13,397 1,699 | + 12,117 + 1,621

9. Plumbago Ore (exported) do. I 2 1 + 2
0. Silver (exported), ounces (fine) 168,113 19,153 399,190 45912 § + 231,077 | + 26759
Total Values ... ... 897,937 ... 8,628,587 — 348,350

+ 4cwts. 1 lewt.

0

The above table shows that the total value. of the mineral production of the State

‘has, as compared with the production for 1903, decreased by £348,350, but, with the

exception of that for the latter year, it is the highest previously recorded, being over
half a million in excess of the value for 1902. The decrease is almost entirely
accounted for by the smaller gold output. The production of silver shows an increase
of £26,759. The output of tin has slightly increased, while that of copper shows a
substantial decrease.

TasLE 2.

Summary of Gold FHxported and veceived af the Perth Branch of the Royal Mint during 1903 and
1904, compared. with the yields reported to the Mines Department; also the percentage of the latter
Sfor the several Goldfields, and the average value of Gold per ton of Ore treated.

a . Export and Mint, Reported Yield,
Golafield. , P eighana, ™ | Arerage fatuo ot Gola
1903, 1904. 1903. 1904.
1903. 1904, 1908, 1904.

fine ozs. fine ozs. fine ozs. fine ozs. -shillings | shillings
1. Kimberley 434 32 645 206 ‘03 01 4514 2434
2. Pilbarra ... 12,052 6,931 9,570 8,030 ‘49 42 | 12243 15898
3. West Pilbarra ... 5,493 4,321 5,100 | 3,428 *26 ‘18 86'92 7604

4. Ashburton 115 126 904 510 ‘05 03

5. Gascoyne .. 31 11
6. Peak Hill.. 29,599 17,475 31,750 14,113 162 74 4082 25'62
7. East Mul‘chlson 87,212 85,847 87,278 93,591 4-45 489 4724 4044
8. Murchison v o e | 208,361 217,916 204,182 214,403 1041 11-20 95'46 8752
9. Yalgoo ... 1,478 2,796 3,138 2,353 ‘16 12 | 11052 3658
10. Mt. Margaret ... 190,853 183,071 182,764 183,523 931 959 47-26 52'50
11. North Coolgardie 168,502 141,133 162,139 145,064 826 7-58 64°53 53:02
12. Broad Arrow ... 23,446 20,980 26,021 22,180 1-33 116 55'50 6662
13. North-East Coolg‘a.rdle 40,455 33,317 54,459 50,955 278 - 266 5837 5582
14. East Coolgardie .. ... | 1,151,238 | 1,139,597 | 1,062,898 | 1,050,923 54°16 5491 9327 7762
15. Coolgardie 77,000 62,173 71,286 63,200 3:63 3:30 55'562 54:96
16. Yilgarn ... 22,761 29,994 19,277 25,509 98 1-33 32:06 3274
17. Dundas ... 35,217 33,181 33,846 31,830 172 1-67 | 10714 7772
18. Phillips River ... 7,678 2984 | 7,051 4,017 ‘36 21 7071 53:20

19. Donnybrook 83 53 v 11-26

Goldfields genera,lly 2,893 1,345 .

Totals and Averages ... | 2,064,801 | 1,983,230 § 1,962,361 | 1,913,835 | 10000 | 100°00 76-30 6620
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The discrepancy, between the yield as reported to the. department and that
arrived at from the export and Mint ﬁgures, which is taken to represent the output of
the State, still continues. As in previous reports, in comparing the outputs of the
various goldfields, the reported ylelds are used.

The East Coolgardie Goldﬁeld-rema,ins the largest producer, nearly 55 per cent.
of the total reported yield being derived from that field. The Murchison Goldfield
takes second place, with over 11 per cent., and is followed by the Mount Margaret field
with 9% per cent. of the total yield. The yield of the Fast Murchison field shows a fair
increase, which is encouraging, considering that it is not so well situated as regards
transport as  many of the other goldfields.

The average value per ton of ore milled has fallen off from 763 shillings in 1903
to 66-2 shillings in 1904; but it is satisfactory to note that, notwithstanding thls, the
d1v1dends paid have increased.

The average value per ton in the Pilbarra field has increased from 1224 shillings
in 1903 to 159 shillings in 1904, but the tonnage treated is small, and, doubtless, as
facilities are increased, large bodies of ore that do not now pay to treat will be Worked
at a profit. . : Co-

+ TasLE 8.

.. Number of Gold-producing Mines in the several Goldfields and Districts during 1903 and 1904,

.

1908, ’ : 1904,
Goldfield. District,
. District. Goldfield. Distriet, Goldﬂeld.
Kimberley ... ¢ | Marblo Ban” N 1 1
. arble Bar 12 § 13 .
Pilbarra e { Nullagine... .. 9 ls 2 v 10 } 28+ 2
. ‘West Pilbarra | 2 . 2 -
Peak Hil! ... o La,l .“67 10 11 [+ 1
: . ( wlers ... e | t { 68 «
East Murchison 1 | Black R.ange 10 |} 7 : 43 ‘1 111 1434
‘ Cue . 51 | ( 52 ‘l
y . - | Nannine ... - 53 57 L O )
Murchison § Day Daws... a1 } 206 1 19 j 197 - 9
Mt. Magnet 81 L 66
Yalgoo 91 .. Y
M¢t. Morgans 23 1 ( 31 3
Mt. Margaret’ { Mt. Malcolm 49 - 151 QL 66| 179 |+ 28
: Mt. Margaret ... | - . 79 |]) 82 !}
Menzies - ... 74 ]: 99 - ‘l
North Coolgardie ... g Nk 02 |+ 288 o 295 |+ 12
(| el 5 62 (J es |} 1
Broad Arrow . 28 e 87 14 9
. Kanowna ... 46 N { 36
N.E. Coolgardie 5 Bulong ... 282 . J$ 81 |4 82 . 72 |- 9
i Kurnalpi ... 3 L 4 :
East Coolgardie | Gooleardic” ‘...70 ) 52 82 : 80 |+28
e aras oolgardie : ) )
Coolgardio .. ~ .. { g B} s { CF Y ue |+
Yilgarn B T gg 41 I 9
Dundas 36 7
Phillips River RSTRRN VP oW 14 15+ 1 &
Donnybrook .. v | e - 3 : - 3
' 1,105 1,228

It will be seen that the number of producing mines has inc1eased by 123, The
East Murchison field shows an increase of 34, and of these 33 are in the Black Range
District. .
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Interior of Battery, Great Fingall Gold Mine, 1905.
DAY DAWN, MURCHISON GOLDFIELD,
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In both the Mount Margaret and East Coolgardie Goldfields the producing
mines have increased by 28, and only in the Murchison, North-East Coolgardie, and
Donnybrook Goldfields has the number decreased.

TABLE 4.

Increase or Decrease in Output of certain large producing Mines in 1904, as compared with 1903.

- 25.

Production. g:::::‘:: f‘:)‘;
Goldfield. . District. Name of Mine, Yeer, com-
1908, 1904, paroc aith
fine ozs, fine ozs. fine ozs.
1. Peak Hill . T O Peak Hill Goldfields, Ltd. ... 80,719-71 13,705°83 | — 17,013'88
2. Edst Murchison ... | Lawlers ... East Murchison United, Ltd. 17,6776 21,604:89 | 4 3,927°14
3. Do. " do. Golden Age Consolidated, Ltd. 6,963-93 3,118:42 | __ 3,845'61
4., Do. do. Gwalia Consolidated, Ltd. 1,562-68 3,624°64 | 4+ 2,062:01
5. Do. do. Leinster 10,661-53 4,811:23 | — 5,850°30
6. do. Bellevue Plopmeta.ry, Ttd. 15,136-66 15,54075 | 4+ 40409
7 Murch}son Day Dawn Great Fingall Consolidated, Litd. 129,278:24 156,702:30 | 4+ 27,424:08
Do. Mt. Magnet Morning Star Quartz Co., NL. .. 5,37590 346657 | _ 1,909°83
9 Mt. Margaret Mt. Morgans Westralia Mt. Morgans G.M. Co., Ltd 53,708:72 38,3567°81 | __15,345'01
10. Do. Mt. Malcolm Merton’s Reward G.M. Co., Ltd. ... 477278 | + 4,772'78
1. Do. do. M¢t. Malcolm Mines, Ltd vee s 1,764-81 3,180'17 { + 1,415°868
12. . Do. do. Sons of Gwalia, Ltd, . 62,828'73 62,04991 | — 77882
13. Do. Mt. Ma.rgaret .. | Craiggiemore Propnetary, Ltd. 4,382:42 3,968:59 | — 423'88
14. Do. do. ‘| Ida H. G.M. Co., Ltd. 12,856-44 12,369'96 | . 48648 .
15. Do. do. ] Lancefield G.M. Co., Ltd. ... 7,068:29 10,734:01 | + 3,665:72
18. North Coolgaldle ... | Menzies ... Lady Shenton G.Ms., Ltd. ... 13,5687-07 675'87 | — 12,911°20
17. Do. do. Menzies Consolidated G.Ms., Ltd. . 8,341:31 8,972:68 | + 63127
18. Do. do. Queensland Menzies G.M. Co N. L 10,029'75 6,874'46 | — 3,155°20
19. " Deo. Ularring Golden Pole G.M. Co., Ltd. . v 2,050"70 9,614'36 | + 7,563'66
20. Do. do. Lady Gladys G.M. Co N.L. 3,269-90 3,302:04 | - 12304
21. Do. Niagara ... Engl(llshman Cosmopohta.n Propneta.ry, 53,290°72 42,961°18 | — 10,329'54
Ltd.
22. N.E. Coolgardie Kanowna White Feather Main Reefs, Ltd. 12,062'94 11,236'71 | — 826:23
23. Do. Bulong Queen Margaret G.M. Co., Ltd. 5,420°24 ©7,220000 | + 1,79976
24. East Coolgardle Associated 3. Mg, of W.A., Ltd 65,084:52 72,409-40 | + 7,374°88
Associated Northern Blocks (W.A), Ltd... 50,384-08 36,13474 | — 14,249-34
26. go. Golden Horseshoe Estates Co., Ltd. 194,650"52 179,222:48 | — 15,428'09
27. 0. Great Boulder Main Reef, Ltd . 10,216°59 7,84843 { . 2,368°'16
28, Do. Great Boulder Perseverance G.M. Co Ltd 169,421°89 137,117:09 | _ 32,304°80
29. Do. Great Boulder Proprietary G.M., Ltd, 138,751-24 132,47323 | _ 1,27801
"30. Do. Ivanhoe Gold Corpora.tlon Ltd. ... 129,996:35 126,252°00 | __ 3,744°35
31. Do. Kalgurli &.Ms., Ltd. . 41,581°88 46,471°25 | 4 4 889-37
32. Do. Lake View Comols, Ltd 56,621-94 48,09047 | __ 8,431'47
33. Do. Oroya~Brownhill Co., Ltd. ... 93,218°48 153,225°63 + 60,00715
24. Coolgardie Coolgardie Burbanks Birthday Gift G. M., Ltd. 14,506°20 1,930°18 | __ 12,576'02
85. Do. do. Bayley’s G.Ms., Ltd. . 47414 2,611-41 | + 2,137-27
36. Do. do. Westralia and East Extension Mmes, Ltd. 19,823:10 16,482-23 | — 3,340-87
37. Yilgarn British I?‘l:ld Foreign Development Syndl- 3,543:18 5,836'88 | + 2,29370
cate, Ltd.
38. Do. Fraser South Extended G.M. Co. ... 5,124-49 3,280:03 | — 1,804°46
39. Do. Hope’s Hill G.M. Co., Ltd. ... 6,411:62 5,712'756 | —— 69887
40. Do. Mt. Jackson G.Ms,, Ltd. ... 44986 572395 | + 5,274:09
41. Dundas Cumberland G.M. Co., N.L. ... 12965 5,724:46 | + 5,594'81
2. Do. Lady Mary G.M. Co., N.L. 59596 1,214:41 | + 61846
43. Do. Norseman G.Ms,, Ltd. 1,450°61 13804 | — 1,312'57
44, Do. Princess Royal G M. Co., N. L 24,444-85 17,681°16 | — 6,913'89
45, Phillips River Gilbert G.M., Ltd. ... 4,909°32 1,662:87 | — 38,246'96
46. Do. Phillips River G.M. Co., N. L. 1,087-16 77076 | —  316'39
1,495,760°50 | 1,456,759'26 | — 39,001°24

Of the above 46 mines, 27 produced 180,980 fine ounces less, and 19 produced

141,979 fine ounces more than in 1903, being a net decrease of 39,001 fine ounces.
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TasLE 5.

Awrages of Gold Ore raised and treated, and Gold p'roduced therefrom, per man employed on the asveml
Goldfields of the State during 1903 and 1904.

1903. - 1904.
Tons of Gold Ore raised | Fine Ounces of Gold | Tons of Gold Ore raised | Fine Ounces of Gold
and treated. produced therefrom. and treated, produced therefrom,
GOLDFIELD. :
Per man Per man Per man Per man
Per man Per man Per man Per man
emploed | SEOTS] | employed | SRECTd | employod | AREOISY | emploved |SDOTSY
~ under under under under under ander under under
ground. ground. ground. ground, ground. ‘ground. ground. | oroung,
tons. tons. fine ozs. fine ozs. tons. tons, fine ozs. fine ozs.
1. Kimberley ... 20667 *157°67 100-00 60:00 2867 17:20
2, Pilbarra ... 49-87 2955 71-88 42°59 31-29 - 2104 5856 39-37
8. West Pilbarra 15074 154°23 322'91 32291 ‘28527 | - 28527 .
4. Ashburton ... e R T
5. Gascoyne
6. Peak Hill 39329 182-02 18899 87-47 44995 186'43 13571 56'23
7. Bast Murchison 27137 13474 150°95 74-95 30548 149-92 14549 71-40
8. Murchison ... 22243 | -11550 24994 129-78 27714 133-11 28565 137'16
. 9. Yalgoo 28317 13259 108-21 42:41 16555 8277 71°30 3565
10. Mt. Margaret 225'10 18670 151:68 92:11 27176 15050 . 16796 93-02
11. North Coolgardie .. 181'70 109°95 13802 8352 231°90 13278 1 | 144°78 8290
12, Broad Arrow . 16066 92-81 104-96 6063 153-27 8644, 12022 67:80
18. North-East Coolgardle 149-37 91-90 10263 6314 156-43 102-99 10280 | . 6768
14. East Coolgardie 31037 16800 34074 173:46 353'11.] " 18842 32264 167-59
15. Coolgardie ... 11001 61:07 - 7189 39-91 114-54 65679 C 74012 42:57
16. Yilgarn - 296:04 133-22 111-72 | 5027 366-90 167-64 14145 64-62
17. Dundas . 10299 6050 129-88 - 7629 12760 7268 .| - 11673 66°49
18. Phillips Rlver 113'61 6544 94°56 5446 | 156'75 84-73 98-18 5307
19. Donnybrook 14-81 909 1-96 1-20
Total averages 231-11 124:68 20787 111-98 272:60 144-36 21244 112:50

1t will be seen from the above table that the amount of ore raised pér man

employed above and under ground is greater by 192 tons than in 1903, while every such

- man has produced about oz. gold more.

It follows that gold to the value of £478 was produced during 1904 for every

. man employed above and under ground.

TABLE 5A

“Output of Gold f'rom the severgl States of Australia and the Colony of New

L]

Zealand durmg 1904.

State. Qutput of Gold. Value, 'll"tg!:le%t:lguz (::ft
Output.
‘ Fine ozs. £
1. Western Australia ... 1,983,230 8,424,226 4699
2. Victoria 765,596 8,252,045 18'14
3. Queensland .. 639,149 2,714,934 1514
4. New South Wales ... 269,817 1,146,109 639
5. Tasmania - 65,921 280,015 156
6. {South Australia ... 17,898 76,0253 -69
and Northern Terrltory 11,212 47,623 §
7. New Zealand 467,897 1,987,501 11-09
Total ~—Z,ziz—o,no 17,928,478 . 10000

From the above table it will be noticed that it only requires an increase of less
than thirteen (13) per cent. on the value of .the present output of gold from this State
to equal the total value of the gold output of the Eastern States and New Zealand.



Engine Room, (reat Fingall Gold Mine, 1905,

DAY DAWN, MURCHISON GOLDFIELD.
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TaisLE 6.

Dividends paid by Western Australian Gold Mining Companies during 1903 and 1904.
(Compiled from information supplied by the Government Statistician’s Ofice and the Kalgoorlie Chamber of Mines.)

1903, 1904,
Goldfield. Name of Company. P daren, °F| Paid up to ’33;’122?‘ Noofwor™ o, of Total No. of Total
Dividends Amount Dividends | Amount
paid. id. paid. paid.
- £ 8 d. £ 8 4 £ : . £ £
Murchison... Great Fingall Consolidated Gold{ 010 0 010 O 125,000 250,000 3 200,000 4 337,500
. Mines, Ltd. ! . oo
Island Eureka G.M. Lo Ltd. .0 2 6 0 0 3% 10,000 80,000 1 1,000 . R
Mount Margaret ... | Westralia Mount Morga,ns G.M. Co | O &8 O 0 5 0 125,000 480,000 4 60,000 3 30,000
Ltd. -
Lancefield G.M. Co., Ltd. 1 00 1 00 25,000 21,600 11 3,960
Ida H. Gold Mmmg Co. (La.verton) 05 0 05 0 60,000 | 216,000 4 28,606 3 13,500
Sons of Gwalia G.M. Co., Ltd. 1 0 0 TP 00 350,000 325,000 2 79,500 2 97,500
Coolgardie Burbanks Birthday Gift G.M. Co., Ltd.| 1 0 0 100 180,000 180,000 4,500
North Coolga.rdle Queensland Menzies G.M. Co., N. L. . 05 0 05 0 33,000 132,000 6 19,800
Cosmopolitan Proprietary, Ltd. 1 0O 1 00 400,000 400,000 3 ()0,000 1 20,000
. (Ord.,, £1; 1 0 O . 100,002 ord.
Menzies Alpha G.M. Co., Ltd. (P 2| 010 0} 1-2,0,000{ 19508 ot 1 *1,000
. Golden Pole G.M. Co. .. 0 2 0 02 0 20,000 200,000 3 15,000
North - East Cool- | White Feather Main Reef Ltd el 1 0 0 100 160,000 160,000 2 8,000 1 4,000
. gardie : :
Queen Margaret G.M. Co., Ltd. . 1 0 0 1 00 100,000 95,050 1 4,752
East Coolgardie ... | Great Boulder Propneta.ry G.M., Ltd. | 0 2 0 0 2 0 175,000 | 1,750,000 4 262,600 4 284,375
- Ivanhoe Gold Corporation, Ltd. 5 0 0 5 0 0 1,000,000 200,000 4 180,000 4 225,000
Golden Horseshoe Estates Co., Litd. ... 5 0 0 5 0 0 |1,500,000 300,000 3 270,000 3 270,000
Associated Northern Blocks, Litd. 1 00 1 0 0 350,000 350,000 1 187,500
Kalgurli Gold Mines, Ltd. ... 1 00 1 0 0 120,000 120,000 4 60,000 4 60,000
Great Boulder Perseverance G.M. Lo .1 1 0 0 1 0 0 |1,500,000 |1,400,000 4 350,000 3 245,000
Ltd. '
Oroya-Brownhill Co., Ltd. o 1 00 i00 450,000 450,000 4 191,250 4 281,250
Associated Gold Mmes of W.A.,, Ltd 1 00 1 00 500,000 495,408 1 49,536 2 111,457
Brown Hill Extended G.M, CO Litd. 1 00 1 00 100,000 100,000 2 45,000 1 5,000
Golden Ridge G.M. Co., N.L 1 00 016 0 31,200 | 30,900 5 1,925
(1257,312fullyl)
Lake View Consols, Ltd. 1 0 04.ipaid, 92,688 }350 000 350,000 1 26,250
L | paid to 5s.
Hainault G.M., Ltd. 1 00 1 00 130 000 121,000 . 1 6,050
' 35,000 fully
Dundas Princess Royal G.M. Co., N.L. 010 0 g{f;d’(‘ég’om 40,000 | 80,000 8 32,000 3 12,000
: Lipaid) -
Peak Hill ... Peak' Hill Goldfield Co., Ltd. ... 1 00 1 00 300 000 300,000 2 30,000 .
Totals . 2,024,152 . 2,050,559

* On preference shares. + This amount is exclusive of 1s. per share paid in fully paid shares in the Northern Blocks Syndicate (May, 1903),

added, the distribution for the year 1903 will be increased to £105,000, and the total accordingly.

If the cash equivalent (£17,500) be

81
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TaBLE 7.
Quantity and Value of Minerals, other than Gold, reported to the Mines Department during 1904

Increase or Decrease for year
ith 1908,

Goldfield, District, or Mineral Field. Quantity., Value. compared wi
Lo Quantity. Value, -
‘i tons, £ ' tons, £
Brack Tin.
Greenbushies Mineral Field . . 58864 34,462 , + 8:70 + 100
Pilbarra Goldfield (Marble Bar Dlstrwt) 32086 24,365 | + 2875 + 2,827
Total... .. .. 86450 |° 58817 |+ 8745 + 2,927
CorrER ORE.
Mt. Margaret Goldfield (Mt Malcolm Dlstmet) 50000 900 ) — 1846500 — 44,657
Phillips River Goldfield 3,468'89 I 24,280 1 + - 1,907:56 + 13,206
Total... .. .. [ 3,068-89 | 25180 | — 16,55744 |- — 31,361
IRONSTONE. o
From State gemerally ... .. .. .. l 1,441-50 I 577 l + 1,221-50° i T+ 489
LIMESTONE, . )
Yilgarn Goldfield ... . v —  102:00 - 75
From State generally 13,397:20 l 1,609 | + 12,219-70 + 1,596
Total.. .. .| 1339720 \ 1,699 |+ 12,1770 l + 1,521

.

It will be seen that the output of tin at Greenbushes has been practically
stationary, an increase of only 8-7 tons being shown. The average number of men
employed during the year on this field is less by 53 men than in 1903. In the Pilbarra
Goldfield the average number of men employed is 43 more than in 1903, and the output
of tin has slightly increased.

Little copper has been produced on the Mount Margaret field during the year, but
further prospecting in the locality of the Anaconda mine is in progress. On the Phillips
River field, however, a steady increase in the output has taken place:for several years
past: this has been stimulated by the erection of smelting works by the State. ~ Reports
on the operation of these works will be found in another part of this report.

0

TA:BLE 8.

Quantity of Coal 'rmsed during 1903 and 1904, and Estimated Value thereof, with Number
of Men emplog]ed and Output per Man.

Men employed. Quantity raised.
Quantity | Bstimated :
Conlfield. Year. raised. value. Abovt(a1 Unde; Iﬁg;:gm u:(ril:r 11:1%1;'(?&&:1&2?9
ground. ound. and under
& ground. ground.
: ' toms. £ ’ tons, tons,
Collie { 1903 133,427 69,128 94 308 4338 . 332
o : 1904 138,660 67,174 75 283 490 387

: The output of coal on the Collie field has been greater by 5,1‘23 tons than in
1903, and it will be noticed that the output per man employed above and under ground
shows an increase of 55 tons per man, ' .
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Great Fingall Gold Mine.
MURCHISON GOLDFIELD.
(Opening of Railway to Cue, 1897




DIACRAM
of the Mineral Output, showing Quantity & Value of Minerals other than Cold , reporfed fo the Mines Department , from the Year -1899- onwards

£ Tons Black Tin Copper Ore Ironstone Lead Ore Coal Limestone Tons £
200000 200000
150000— 150000
190000 190000
7 180000 180000 [
| 170000 170000 |
| 160000 i 160000
150000 - 150000
7 140000 é 140000 |
100000— 130000 = 130000 |-100000
] 120000 Ai‘ 120000
110000 == 110000
7 100000 z L: = 100000 |
4 90000 s ’ E 90000 |-
| 80000 J =5=55 80000 |
OOOO—J 70000 ] I 1 ?: :¥‘~ 70000
e 60000 l / I [ ! %E; ; '__ sop00 | 500
4 50000 / . ! I | } ’ 50000 |-
| 40000 [ !] ] | ! ' 40000 |
sopoo |1 LI L, E
| 30000 [ | / L ] 30000 |
20000 |/ = /' = _~~§ — 20000
7 10000 | [ / L =] EESSEE = 10000 |
==V _ =k = == &
vear |58 5|213\2|2|2|3|8|8|2|2|8|28(2|5|2|8|3|8|8|2|8|2|2|2(22 2|3 )3|8|8)5|8|2|3|8 822 8|2 |3|8/5/2(82/3|3|3|8|8|8(22(2/2 2|2 2 3|3|8|8 [ 8[8[2]  Year
Value £§§§§§§ §§§§§§ gggg:& 5§§§§§ §§§'§§§ gégg;% 08 Value
Quantity Tonsﬁs;ggﬁ §§g§§§ §§§§§§ e §.§§§§,§ égg?ﬁ% Tons| Quantity

Black Tin | 1738 | 76227

NOTE . Pink hofching denores Quantities produced. and diagonal lines. Values Ihereof ‘ Previous 1o 1899 the Quanfity and Value of the various Minerals exporfed amounted fo:— C&p:;v{g;: est | ety
33 36441
Pi

ki

146 1905.
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Parr III.—LEASES AND OTHER HOLDINGS UNDER THE VARIOUS
ACTS RELATING TO MINING.

TaBLE 9,

Total Number and Acreage of Leases held for Mining on 31st December,
1903 and 1904.

1903, 1904.
Description of Leases.
No. Acreage. No. Acreage.
Gold mining leuses on Crown land ... 2,308 30,173 2,471 32,362
private property 20 242 17 168
Mineral leases on Crown land - | 244 33,083 180 28,589
2572 |_ 63498 | 2,668 | 56,119

Although the total number of leases held for mining has-increased, as compared -
with 1903, the area leased is smaller by 7,879 acres. This is more than accounted for
by the falling off in number and acreage of coal mining leases on the Collie field.

Gold mining leases on Crown land have increased, as compaled with the year
1903, by 163 in number, and 2,189 acres in area, while gold mmmg leases on private
property show a falling off both in numbe1 and area.
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2 Tasre 10. :
a8 Number and Acreage of Gold Mining Leases in force each year for the Five Years ending 31st December, 1904.
CD N
E" E‘? . Percentage of I“""’“’i orm%ef
e 8 GOLDFIELDS. DisraIcTs. \ 1900, 1901. 1902, | 1908, - 1904. Total Actoage. g;;?;;ﬁ?mth‘
(= =3 R 3
™ "3 S 3 5 3 3 . g GOLDFIELDS.
= 0 ] % & o : ) -
= a Name. Proclaimed. Name, Proclaimed. § % H g % g % % % § 1903. 1904, § §
o @ 3 < 3 < A < ki >3 S 4 8 a
) B
S ¥ Kimberley .| 20586 |.. .. .. 4| 38| 3 | 3| 19] 38| 19| 2| 13 06 04| ... 6 | Kimberley
2 £ Yilgarn .. 1-10-88 | ... .. 48 765 32 497 37 584 74| 985 gg ggi . :i;%g . 2651 ... 124 | Yilgarn
y . | Marble Bar ... | 6-1196| 43 379 | 36| 316 28| 256| 27| 258 65 |1 4, : Pilbarra
B2 Pilbarra ... ... 1-10-88§ Nullagine .. | 6-11-96| 16| 150| 16| 193 | 22| 252 | 20| 244| 24| 286|) - § 1800 12 B
® &  Ashburton vee | 11-12-:90 | ... v e Ashburton
= o < Cue .. .| 10-196| 70| 678 92| 80| 95| 933| 89| S8t0 1%:3 1,(1)% »
S . Nannine .. | 7-1294| 110 12661 75| 891 | 82| 973| 93| 1,114 | 1 i Murchison
5 g, Murchison .. 24‘9'912 Day Dawn .. | 10-1-96| 63| 679| 96| 1,099 | 117 | 1,281 | 112 | 1200 | 98| 1,058 513-05 o2, .. 59 | Murchis
o @ : ' Mount Magnet | 7-12.94 [ 95| 906! 91} 840 116 | 1,044} 94| 834! 77¢ 6561) .. ,
& e Dundas ... 31-8-93 | ... 93 | 1,164 85 986 68 788 | 721 793 | lgg %i 261 280 ] 120 ... | Dundas
= N Coolgardie ... 1-9-97 | 212 | 2786 | 197 | 2464 | 188 | 2,274 | 170 | 2,076 | 2, } on | o ] Coolgardie
S, & Coolgardie .. 6'4794{ Kunanalling .. | 1997 | 123 | 1570 | 96| 1,195 | 86| 1097 | 73| 908| 72| gaa|s 9% 918 | 2| .. |Coolgar .
w = East Coolgardie ... 21-9-94 | ... 382 | 6,368 | 205 | 4,665 | 234 | 3,936 | 231 3469 | 246 |-3,679| 1140} 1100} 110 ... . | East Coolgardie
8 & Yalgoo .. .| 28195 | .. .. .. 39| 480 | 41| 12| 85| 417 28| 365 27| 284 1-20 . 81 | Yalgoo
z R Menzies 20-3-96 86| 1,18 | 95| 1,155 | 100 | 1,364 | 129 | 1,508 137? 1,8043 ? .
» - . Ularring ... | 23-9-96( 133| 1,707 | 129 | 1,766 | 85 1,106 | 81| 937 ) , : ) | Coolzardie
— §  North Coolgardie 28‘6‘95§ Yorlla | 20306 | 46| 7| 48| ‘s6z| 40| 'S8 | 96| 1539 1| 128 1790 | 1563 | .. | - 352 | NorthCoolgar
e o Niagara 12-3-97 88 | 1,028 | 109 | 1312 | 119 | 1,431, 121 1455 | 111 | 1,297 |, ‘
2' N East Murchison ... 28-6-95{ gmggange-~ 147 | 2064 | 1ol 2153\ 190 | 2060 | 102 ) 2746 lg g,ggg ¢ 903 | 1048| 663| ... | EastMurchison
0 | West Pilbarra ... | 20995 | .. .. .. 13| 161 3 36 7 96 6| 66 5| 78 21 90| 12| .. | West Pilbarra
(=]
v Kanowna .. | 13-11.96 133 | 1,625 | 112 | 1,336 | 112 | 1,322 {. 89| 1,118 | 82| 1,073 l )
g North-East Cool- 20-3-963 Bulong .| 18-11-96 38 | ° 509 59 798 73 887 67 909 74 | 1,084 6-68 851 | 742 ... | N.E. Coolgardie A
= B gardie Kurnalpi ... | 13-11-96 8| 133 5 73 4 54 | ... 27| 812 [J '
& H' Broad Arrow ... | 17-11-96 | ... 113 | 1,446 97 | 1,251 89 | 1,151 86{ 10081 88| 1,144 361 351 46 ... | Broad Arrow
% 5 Peak Hill o] 19897 | ... .. . 120 | 1744 | 98| 1,334 | 66| 747 59| 6931 62| 719 228 291 | 26| .. | PeakHill
=T, Mount Margaret| 12-3-97 | 123 | 2,610 | 222 | 3,970 | 169 | 2,767 | 132 | 2,089 | 159 | 2,45¢ ) .
o =~ Mount Margaret 12-3-97 { | Mount Malcolm 12-3-97 | 1541 2990 | 161 | 2,939 | 140 | 2,516 | 103 1,836 | 143 | 2,384 | | 1493 1777 | 1,232 v Mt. Margaret
<= 3 Mount Morgans 2-4-02 | ... 41| 7201 33| 614 55 933 |J .
-~ & Gascoyne ... 25-6-97 | ... !5 72 1] 12 2 36| 2| 36| g gg ‘11 ‘a 30 ... | Gascoyne
o (| Crown Land ... 36| 575| 10| 141 8| 123 |- 81! _ 128 17 . brook
&S v Domnybrook .| 1111993\ pricate Property] ... 15| 210] 21| 06| 18| 236| 16| 206| 13| 132|y 10| . 88} ..} 141 Donnybroo
e Phillips River ... 21.9-00 | ... 5 114 27 607 21 419 7 298 15 229 ‘98 3 .. 69 | Phillips River
< . Greenbushes 1 24 | ... 07 24 | Greenbushes
2 £ Newcastle ... | Private Property ‘ - 4, 86| 4| 3B 11 1 .. ... | Newcastle
o 3 - . B .
_5 Totals ... o 12,561 (36,024 | 2,503 | 34,498 | 2,424 | 32,570 | 2,328 | 80,415 | 2,488 ! 32,530 | 10000 | 10000 2,983 | 868
o @ .
27 -
Ug [=9 160 Leases : 2,115 acres increase for 1904,
= :
wm <
- O

9T



Kinsella Gold Mine, 1904.
DAY DAWN, MURCHISON GOLDFIELD.
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2 Tasre 11. .
p—= .
] Number and Acreage of Mineral Leases in force 51st December each year, for the Five Years ending 31st December, 1904.
e ) -
= Increase or De-
2 5; MiNING DISTRIOTS. Sus-DisTRICTS. 1900, 1901 1902 \ 1903. 1904, :g,?{;,‘:{;é‘;{}.‘:’i‘?ﬁ
5 DisTrICTS.
o S . g % g @ g o 5 | g g g | &
§ ,_5 Name. Proclaimed. Name. claExrxféd. g g g g g § g g g g g §
g - P =} < [} - =] - = < A a
S @
g j=9 acres. | geres.
=. ¥  Kimberley .
= & Ashburton .. | 11-12-90 s 2{ 8| 7| 286
= ' : . Cue .. .. |7-12-94 .
B e J Nannine 7-12-94 :
— g Murchison © ..\ 2889l poopaen . l10a96| 3| 15| 3| 16| | | | 41 6| 6| ..
3 o || Mount Magnet |7-12-94 | 1 5y 2 10 2 10| 2 10 10
2 = Greenbushes .. | 7-4.92 51| 1,179 | 100 | 2,259 | 54 | 1,192 | 38| 4703| 30| 597 .| 106
2 p | 16.6.92 | Marble Bar ... [16-6-92 | 21| 756 20| 655 | 7| 176 3 80! 4| 180100 ..
o g TR O] Nullagine ... [6-1196 | ... | ... 1 10! 1 10 o oo | | o
= Yalgoo ... - ... 23-1-95
kS &  Yigam .. .| 22395 L 3! 30| 3| 80| 8| 21| 1 6/ 1| 60! 54
] . ¢ Coolgardie ... [223-95| 4 40| 2 1 1 12| 2 2 3 42| 20
;2 g Coolgardie el 22‘3'951 Kunanpalling ... | 1997 | ...
= EastCoolgardie... | 22-3-95 35 360 | 20 156 | 15 10| 13| 180 | 11 130 | ... 50
o East Murchison ... 28-6-95 . . 2 4 1 2 3 14 1 2 3 4 12 ..
= o , [ Menzies . |15-4-96 | 8 20| 1 12 1 12 1 12 1 2] .. ..
- . || Ularring ... [15-496 | 1 80 . o . 1 10 10| ..
3. 8 NorthCoolgardie | 168953 | yin ¥ 30} T T ] | ol
= g ‘ || Niagara oo | 1897 | ) 1 10 .| . 1 1 | 1 -
g %  West Pilbarra ... | 1-11-95 20 551 | 20 564 | 10 358 8 284 3 194 { ... 90
~® Dundas ... .. | 27-12-95 1 6| 1 6| 1 6 1 6| 1 6 ..
& o Collie .. .| 21296 98 {30,743 | 96 {29,785 | 94 (29,145 | 94 (20145 | 68 (20975 | ... (8,170
2 ™ North-East Cool- |! (| Kanowna ... |15-4-96 | 2 17| ..
S o NowhosastTool |\ 15.4.962 | Bulong o (15496 | o | |l .
o BArde (| Kurnalpi ... |154-96 | ... | .. 1 12 1 12| ..
© . Broad Arrow ... | 20-11-96 1 20| 1 20 ... 1 20| 2| ..
;’ = Northampton ... 1-1-97 6| -65] 6 68 | 4 50 5] 125| 1 20| ..| 105
o Peak Hill = ... 1-4-97 co e TR B
;3 g (| Mt. Margaret | 1497 | 3| 26| 1 3 3| 11| 2 6| 1 3| .| s
S s Mount Margaret 1-4-97< | Mt. Malcolm ... | 1-4-97 | 18 374 | 21 452 | 20 538 1% 31% 10 145 | ... 17(23
= Mt. Morgans... | 2-4-02 | ... O 1 6 .
o B  Gascoyne v | 15-4-97 -
o o Yandanooka .. | 1:12-97 2 10 1| 20 2 90| 13| 856 1 65 ...| 790
= ®  Phillips River ... 1-7-99 53 | 2,265 | 65| 2,099 | 67| 2122 | 33| 1,093| 31| 839 | .. | 254
et ~°  Donnybrook ... | 27-11-99 . 1 . 4 78 4 781 .. 2 31| 31, ..
o o Crown Land Cane River ... 4 140 RO 1 40 TR F
= Other Localities| ... » 1 50| 5| 40| 5! 230 6| 240 10
o, & e T _9 |
% =< Totals ... 831 |36,716 | 374 (36,411 | 308 (34,739 | 244 133,083 | 180 | 23,589 | 263 |9,757
O A
o © f y
AT . 64 leases; 9,494 acres decrease for 1904,

‘ 1ség pue uostyoanyy oy £q pemol[oj ‘qusd iad £9.CT YIM IXOU SIWOD P[AYPION)
otpae3[00) YMON Y}



TaBLE 12 :
Number and Acreage of Mineral Leases i force on 318t December, 1904, showing Minerals fo'r which they are worked.

Ashburton. | Murchison. . Pilbarra. Coolgardie. ’ North Coolgardie.
East East Dund West Pesk Hill,

Greenbush Yilgarn. * Coolgardie. | Murchison. Pilbarra.
Uaroo. Day Dawn, Marble Bar. | Nullagine. Coolgardie. Menzies.

MINERALS.

Ularring.

Leases.| Acres.| Leases.] Acres.| Leases.| Acres.| Leases.| Acres.; Leases.| Acres.| Leases.| Acres.| Leases.] Acres.| Leases,| Acres,| Leases,| Acres,* Leases | Acres, Leases.lAcres. Lea.ses.}Acres. Leases.| Acres.| Leases.| Aeres.

Antimony Al

Gypsum ... ] N

Copper ... 1 50 1 50 1 12 1 10 3 | 194 N
lronstone 1 60 e
Limestone b 1 6 .
‘Copper, Silver, and Lead e | .
-Coppera.n Ironstone .
Tin . FRTEE T 30 | 597 -3 {130 .
Siiver - RN .
Silver and Lead .. JEC R .
Copper and other Mmemls .
‘Copper and Silver .- .
Clay e 1 6 1 12 8 55 2 12 .
Buxldmg Stone . 2 25 b .
‘Building Stone and Mica . .
Lime . .. T e b 1 2 .
-Coppernmd Lead .
Copper,Lead and Blend e ORI T .
Asbestos R

Totals 1 6 30 | 597 4 | 180 1 60 3 42 ’ 11 | 130 3 14 1 12 1 10 1 6 3 | 194 5

% S
North-East ’ Crown Lands| -
Coolgardie. Broad North. Mt. Margaret. ; o outside pro- ~ [Increaseor Decrease
Arrow. ampton, v Yandanooka. | Phillips River. | Donnybrook.| claimed for 1903 ooénbga.rgd

. Mining Total with I
garet. M¢t. Malcolm. |Mt. Morgans. . Districts.

Collie.

MINERALS, Kurnalpi. acreage.

. Leases. Leases.| Acres.| Leases.| Acres. Acres., Increase, | Decrease.

Acres.l Lea.ses.‘ Acres. | Leases,

Acres. [ Leases.| Acres,

Leases. Acres,Lenses.i Acres. | Leases. Acres. lLeuea. Ac_res.l Leases.

Antimony ... ’ 80
Gypsum 4 80 80
Coal ... .. .. . 68 | 20,975 20,975 8,170
Copper 1 20 1 20 5 115 1 65 30 836 1 |150 1,522 956
Ironstone ... . v 60 60
Limeatone .. 2 20 1 29 11

Copper, Silver, and Lead .. RO . L
%ppermdlronstone - RN e

[~
.

Silver »nd Lead . o
Coppera.udotherMmemls o b e 158
Clay 1 3 3 10 a8 21
Bmhh g Stone X . e . 2 31 . 56 50

Buxlding Stone and 'Mwa R .
Lime .. . [UPE 2 10
CnppernndLead . o 125
Copper, Lead, and Blend . OV R
Graphite R " 1 10 10 10
Mica ... ... .. . 10
Asbestos ... TR N 5

Totals .. .. .. .| 68 [2005 ) .. | . 1| 2 1 20[ 1| 3 10 14.5' e T 65 31 839 2 {31 6 | 240 { 28,589 | 140 9,634




GOVIPHOTO-LITHO.

Salisbury Gold Mine, 1905,
CUE, MURCHISON GOLDFIELD.



Tasre 13.-

N Claims and Authorised Holdings under the Goldfields Acts and Regulations, éxisting on 31st December, 1903 and 1904.

Pilbarra. . Murchison. Coolgardie. North Coolgardie.
. «Kimberley. | Yilgarn. ‘Ashburton. Dundas. Coo%aa?:ﬂie Yalgoo.
Claims, ete. . Marble Bar.| Nullagine. Cue. Day Dawn, ‘ Nannine. |[Mt. Magnet. Coolgardie.l Kunanalling. ] Menzies. | Ularring. | Yerilla. Niagara.
1908, | 1904, | 1903, | 1904, | 1908. | 1904. | 1903. | 1904, | 1908. | 1904. | 1903. | 1904. | 1903. | 1904, | 1903. | 1904. | 1908, | 1904. | 1903. | 1904. ‘ 1908. ‘ 1904, ( 1903, ] 1904. | 1903, l 1904. | 1903, I 1904. | 1903. | 1904. | 1903, l 1904. | 1903, 11904. 1903. { 1904,
R - ' i ‘
‘Water Rights ... [ .. . 10 9 1 1 9 7 10 11 22 24 4 4 1 3.] 28 27 86 36 46 49 54 45 33 30 15 15 6 9 23 23
Area of Water Rights | ... . 36 35 [} 1 9 7 24 31 {118 68 8 4 1 8 | 218 [ 197 {198 | 198 |134 | 142 | 1102 | 1055 ... | 852 [815 76 59 13 19 57 59
Allnv-i:.lCC]ahmins\s . . 28 8 14 26 % % g 3 :]3 1% o2 [ 82 11 |13 | 114 35 38 55 4 2 4 1(1) % 2 2 1 5
Reward Claims ... | ... SO I O ol et e S N A Al Il s Aot Hel Bl e = x SOV IRV (VU OIS INSOU NNDOURN (RSON ORI
Pro' it Areas... - 7 1 3 3 5 2 5 15 14 3 4 12 11 18 3 2901 42 7 18 4 51 1 13 1 24 3 32
BeSI' nce Areas ... 23 23 13 9 10 9 12 12 8 7 18 13 23 20 71 36 3 3 698 | 615 | °14 8 | 124 | 119 6 6 .
Business Areas .. 4 )13 | 12 | 4 4|.5 7 6 1| .. |21 | 13 9 6 | 17 3| 11|10 |22 |2 58| 48| 14 | 14 9 7|5 [ 47 ] 91 9 |- =B
Machinery Areas .. 3 5 4 2 3 3 2 3 1 1 1 3 6 4 12 10 10 11 10 [} 2 2 1 1 1 2 5 3
Gardog Arons 1! ol B TR R N S IS T TR U A O -2 T A U8 I 0 Al A I -2l B A B 2| 8
Tunnelling Areas .. C 8 7 " B 23 68 46 ! 5 4
Poultry Farms .. , 6
ode Claims 1 3 2 20 2 " 7
East Murchison. West North-East Goolgardie, Mount Margaret. Phill Out Increase or 9]8:-
es Broad s ' Donny- illips utside crease for 1!
. East Black Pilbarra. N i Arrow. | Peak Hill. Mount Mount Mount Gascoyne. brook. Biver. -| Goldfields. Torar. com’
Claims, ete. Murchison. Range. Kanowna. Bulong. Kurnalpi. . | Malcolm. Mo 5. with 1903.
1903. l 1904. | 1903. { 1904. | 1903. \ 1904 | 1903. | 1904. | 1903. | 1904. | 1903. | 1904.°( 1903. | 1904. | 1903. | 1904. | 1908. ! 1904. | 1903, | 1904. | 1903. | 1904. 1 1903, ‘ 1904. | 1903, | 1904, ’ 1903. | 1904. ‘ 1903. | 1904. ‘ 1903. | 1904. crila:e c:z:.-le
Water Rights ... 20 27 3 2 2 9 9 3 10 1 13 15 14 13 25 31 59 58 19 20 9 11 . 472 | 491 .19
Area of Water Rights ... 54 48 3 10 13 | 33 52 5 43 2 40 51 | 151 | 143 8 1115 1326 | 208 89 92 49 57 . 3081 | 3523 158
z Claims .. 14 7 U 60 73 27 48 8 16 10 17 8 5 |122 29 7 1 2 6 . 576 | 428 148
mvigl Claims ... 3 3 ... |20 211 4 41 2 i~ 3 4 3 4 2 1 2 247 | 298 51
'Prosmt.ing Areas 13 6 9 |4 72 2¢| 13 20 3 9 .1 90 23 42 51 20 11 1 8 13 200 533 | 479 54
Residence Areas ... 32 19 6 9 10 61 61 1 4 24 16 {110 92 44 81 . 16 1320 | 1118 202
Business Areas ... 47 27 3 4 11 13 3 5 2 5 15 16 6 3 76 47 40 38 6 [ 1 53 1 617 | 459 158
Machi Areas 7 7 2 9 9 2 6 2 2 5 6 2 1 8 6 1 1 1 1 1 1 29 98 1
Tailings 3 4 3 3| . 2 4 4 1 .. 2 2 2 1] .. . 55| 58 3
Garden Areas ... 24 23 2 1 2 3 3 4 3 3 8 8 19 14 3 3 18 15 234 | 200 2
Poultry Farms ... . . 6 6
Lode Claims 3 1 42 42

*’ No returns received.

61



Claims and Authorised Holdings under the Mineral Lands Acts and

Tapre 14.

Regulations, existing on 31st December, 1903 and 1904.

Claims, ete.

Kimberley,

Asghburton.

Murchison.

Geeenbushes.

Pilbarra.

| Yalgoo. . Yilgarn.

Coolgardie.

East
Coolgardie.

East
Murchison.

' North
Coolgardie.

West
- Pilbarra.

. Dundss, ~

1903.

. 1904,

1903,

1904, 1903,

1904, | 1903. | 1904. , 1903.

1904, | 1903, [ 1904. | 1903. | 1904. ‘

1903. ‘ 1904, '

1903. I 1904.
_ i

1903,

1904,

| 100

1904, \

1908,

1904. I 1908. ‘ 1904,

 Water Rights ..
Area.of Water nghts

" Lode Claims ... .
Alluvial Claims
Reward Claims
Prospecting Areas
Residence Areas
Business Areas
Machinery Areas
Tailings Areas .
Garden Areas ...
‘Washing Areas
Pipe Tracks

47
35

&

50
31

ot

ok wS
- QTS

oG 0 =

10
2

Claims, ete.

Collie.

Coo!

North-East
lgardi

e,

Broad Arrow.

Northampton. Peak Hill.

Mt. Margaret.

Phillips River.

Donnybrook.

Crown Lands,

Increase or Decrease
for 1904, compared
with 1903.

1903. | 1904.

1508.

1904.

1903. | 1904,

1903, | 1904. l 1903. ‘ 1904,

1903, | 1904,

1903, | 1904.

1908.

3
1904.

1903,

1904.

. 1 Increase.

Decrease.

Water Rights ..

Area; of Water nghts
Lode Claims

Alluvial Claims
Reward Claims
Prospecting Areas
!nmggee Areas
Business Areas
Machinery Areas
Tailings Areas .
Garden Areas ...
‘Washing Areas

Pipe Tracks

10| 17

12

10

v oo S

/
oo

* No returns received.

03



Cue One Gold Mine, 1905.
CUE, MURCHISON GOLDFIELD.
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TaeLE 15.

Miners' Rights, and Mining, Business, and Quarry Licenses issued during 1903 and 1904.

MiNING AcCTS. MiIngRAL LANDS AcTs.
PLACE 07'IsbuE. | Miners’ Rights. &gﬁ!‘g‘i"ms_ TB.“’“’"“ Mining n});):.s?}xdated T.Q“‘m l : 1].3':‘5““’5s

1903. | 1904, | 1903, 1904, | 1903, 1904, | 1903. t 1804, | 1903. | 1904. 1903. | 1904. | 1908. ‘ 1904,
Albany 81 .. 1 40 .. \
Ashburton -.. 20 371 ... 1| ...
Black Range 102 | .. :
Broad Arrow .. | 267 230} ... 5| ... 3 1
Broome 31| .. 1 ..
Bulong 219 1931 - 1 1 6 e
Bunbury 3 3 . . -1 x 4
Busselton ... 3 1 5
Carnarvon ... 5 16 | ...
Collie S 6 11| ... 1
Coolgardie ... L 443 | 497 ... 8 1) ..
Cue ... 834 | 375 10 2 1 2 -8
Derby 4 . .
Esperance ...
Gascoyne * ... ver e R IR e
Geraidton ... . 71 8] ... - de e
Greenbushes 11 187 | ... [ N T R 276 511 ... 21 .. 31 .o
Kalgoorlie ... ... 1,228 11,210 | ... 6:] 1 21 2 opease ] R S
Kanowna ... .| 8362 433 | ... 15 ... avel | .
Katanning ... 7 6 .. v | e
Kimberley ... 22 1 26| ... g~ 1] .. S T,
Kookynie ... 313 |' 427 21 ... .
Kurnalpi ... 46 4 ) .
Lawlers 588 | 362 51 8 2 . 13
Marble Bar 110 | 282 { ... v 5 1 100 6 I
Menzies ... 298| 300 ... 6| ... 1 . L
Mt. Magnet .| 845 | 234 ... 12 3 1 . .
Mt. Malcolm 310 | 307 [ S | 22 2 10 1 . .
Mt. Margaret ... 329 | 383 26 2 3 . .
Mt. Morgans .o 171} 230 .. 2 1 . .
Nannine .. .o 13| 246 ... | ... | 17 3 ... | . 1 1
Newcastle ... 4 L eale s ' .
Norseman ... .. | 278 286 | ... | .. | 20 51 s e
Northam ... 6" 4 X , U e
Northampton 6
Nullagine + Lo 114 137 3 .
Peak Hill .. ..| 83| 91- 5 i
Perth 114 | 135 29 3 :
Phillips River %0 | 116 2 . 49 2 1
Pinjarra ... 5 1 . L
Southern Cross ... | 116 | 151 12 1 . -
Ularring ... 70| 114 12 1] ..
West Pilbarra ... | 106 | 53 8 1 7 1
Williams ... 31 .
Yalgoo 37 81| .. 9| ..
York... 2| .. 2

Total . ... |6,664 | 7,353 1 3 294 33 526 69 25 1 3
|

* Ashburton. + See Marble Bar.

Norte.—Since 1st March, 1904, Business Licenses, Mining Licenses, Consolidated Mining Licenses, and Quarry
Licenses have ceased to be issued by the Department.

Under the new Mining Act, Mining Licenses, which were issued under the
Mineral Lands Acts, were abolished, and a Miner’s Right gives the same privileges. In
1903 the total number of Miners’ Rights and Mining Licenses issued was 7,080 ; while
in 1904 the total was 7,422. :



1]

TasrLe 16.

22

Number and Acreage of Miners’ Homestead Leases in force on 81st December, 1908 and 1904.

1908. 1904. Increase. " . Decreese.
Goldfield. District. : 4 -

Lenges. | Acreage,| Leases. | Acreage.| Leases. | Acreage. | Leases. | Acreage.

Dundas 17 964 17 804 . 160
Broad Arrow ... 3 70 6 140 3 70
Yilgarn 2 - 23 7 118 b 95 .
. - | Mt. Morgans 1 20 3 140 2 120 .
Mt. Margaret ... M¢t. Malcolm 8 1,530 14| 2,640 6 1,010 .
Mt. Margaret 5 310 6 320 1 10 .

Cue 8 1,395 7 1,373 . 1 22
Murchison ... { Day Dawn ... 4 57 6 80 2 23
Nannine 14 1,930 17 2,470 3 540.

. . v 36 4,869 36 3,830 . o 1,039
Coolgardie Kunanalling - . 1 20 1 20 "
East Coolgardie 23 894, 38 1,884 16 990 .
Phillips River 27 2,413 35 3,278 8 860 -
Peak Hill ... 9| 1,788 10| 1,793 1 5 .-
North-East Coolgardie | Kanowna ... 15 290 20 655 6 365 .

. Menzies 1 20 5 650 4 630 ..
North Coolgardie Yerilla . 1 5 1 5 -
- “ 1\ Niagara 4 8656 7 410 3 45 -
: 3 5656 4 545 1 20
East Murchison  { | iaok Range . 2| 560 2| ‘560
180 | 17,508 242 | 21,610 63| 5348 1| 1,241

Increase for 1904—62 leases, 4,107 acres.

In every goldfield but four the acreage held under Miner's Homestead Lease has
increased: in the goldfields as a whole the acreage has increased by 4,107 acres.



Long Reef Gold Mine, 1904,
LENNONVILLE, MURCHISON GOLDFIELD.



“w

23

Parr IV..MEN EMPLOYED.

TasLe 17.
Average Number of Men engaged in Mining during 1903 and 1904.
: ' Reef or Lode. Alluvial, Total.
Goldfield. District. -
l 1903, 1904. 1908, 1904 1908, 1904,
— .

1. Kimberley ... 3 5 11 12 14 17
N ¢ Marble Bar 76 59 121 46 197 105
2. Pilbarra Nullagine ... .. ..| 13| 18 15 27| 128 145
3. West Pilbarra 31 11 100 | 104 131 115
4. Ashburton ... 36 22 35 22

5. Gascoyne . .
6. Peak Hill 363 251 7 6 370 257
7. Bast Murchison ( Lawlers ... }uwo| 1a00| 26| 196]| 1776 | 1406

’ : t Black Range ’ ’ ’ 4
Cue ... 243 231 | 18 16 261 246
. Nannine ... 239 204 44 161 283 365
8. Murchison ... Day Dawn .. .. ..| 619 715 31 23| 650 738
[ Mt. Magnet 457 399 14 20 471 419
9. Yalgoo 74 66 12 14 86 80
’ (Mt. Morgans ... 505 476 6 505 482
10. Mt. Margaret Mt. Malecoln 798 780 - 45 29 843 809
Mt. Margaret = ... 678 706 38 47 716 752
{ Menzies ... e e 652 575 26 19 678 594
. Ularring ... 282 273 53 66 336 339
11. North Coolgardie Niagara .. .. .| 68| 581 68 | 751 630
: Yerilla e e . 300 307 112 *136 412 442
12. Broad Arrow 386 305 161 90 6547 395
Kanowna ... 627 486 87 80 714 566
13. North-East Coolgardie Bulong 138 184 178 +211 316 395
. Kurnalpi ... 7 12 61 68] 68 80
14. East Coolgardie 6,119 6,255 1,200 262 7,319 6,517
. Coolgardie ... 1,305 1,130 232 175 1,537 1,305
15. Coolgardie {Kuna.na.l]ing Sl Tazs| Vs2e 53 36| 481 365
16. Yilgarn O 380 394 3 380 397
17. Dundas . 429 460 25 25 454 4856
18. Phillips River C. 126 74 14 9 139 83
19. Donnybrook . 44 . 44 .
Goldfields generally 75 163 75 163
' Total—Gold Mining ... | 17,320 | 16,848 | 3,887 | 1956 | 20,716 | 18,804

MINERALS OTHER THAN GOLD. ‘

T ( Greenbushes M.D. ... 1168 1115 168 115
n i Marble Bar D. 1126 | 1169|126 169
¢ “Mt. Malcolm D. . 128 75 128 75

Copper Northampton D. ... 1 1 .
Phillips River Gf. ... 64 |. 94 64 94
Coal Collie River Coal M.D. ... 402 358 402 | 358

Limestone Yilgarn G£. ... 1 1 .
Total—Other Minerals ... 596 527 294 284 890 811
GrAND ToTAL 17,925 ;| 17,375 3,681 2,24:0' 21,606 19,615

in the year 1903.

* Alluvial rush at Mt. Howe.

1 Alluvial rush at Woodline,

1 Classified elsewhere as smployed at mines.

It will be seen that the number of men engaged in mining is less by 1,991 than

The decrease occurs principally in gold mining, the falling off

amounting to 1,912 men, while in mining for other minerals the decrease only amounts

to 79 men.

the number of men working reefs has only decreased by 481.

TasLe 18.
Average Number of Men employed at Mines during 1904.
Percentage Increase or
: Ab Und:
Mineral, gmuozg. s’rt?mfé. Total, oef l{;optin(;lyglin piigﬁeﬁhcgg{:)é :
Tin *232 52 284 161 — 10
Coal 75 283 358 203 — 4
Copper _ ‘89 | 80 169 95 — 24
Gold 7,926 8,922 16,848 9541 — 481
Limestone . " R — 1
Total ... 8,322 9,337 17,6859 100-00 — 560

* Ag the tin obta_.{ned ig principally ‘strgam tin,”” the average number of alluvial workers has been, in

this case, included under the heading ¢ Above ground.”

It will be seen that 1,431 have abandoned alluvial gold digging, and that
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The above table shows the number of men employed on wages, or working their
own mines, classified according to the mineral for which they were working. During
1903, 9541 per cent. were employed on gold mines, so it will be seen that this percentage
is slightly greater this year.

~

Tasre 19.

Average Number of Men employed at Gold Mines during 1904, classified accordmg to the.
several Gloldfields, and the proportion of Men employed in each Goldfield.

Tncrease or | Perceni;afle of total men
ployed.
Goldfield. oromd. | gound. | Total | compaven
with 1903. 1908, 1904,

1. Kimberley . 2 3 5 + 2 ‘02 ‘03
2. Pilbarra... .. .. .. 58 119 | — 12 109 Y05
3. West Pilbarra ... 11 11 — 20 18 ‘06

4. Ashburton . . e .

5. Gascoyne
6. Peak Hill e T 147 104 251 — 112 209 1'49
7. Bast Murchison 662 638 1,300 + 150 . 664 72
8. Murchison .o .- .. 805 744 1,549 — 9 899 919
- 9. Yalgoo ... ... .. .. 33 33 66 — 8 43 *39
10. M. Margaret ... 875 | 1,086 -1,961 — 20 11-43 11-64
N 11. North Coolgardie - 742 994 1,736 — 181 11-06 1030
12. Broad Arrow ... . 133 172 305 — 81 223 1-81
13. North-East Coolga.rdle 233 449 682 — 90 446 405
14, East Coolgardie 3,006 8,249 6,255 -+ 136 3531 8713
15. Coolgardie 621 838 1,459 — 274 1000 866
16. Yilgarn ... . 214 180 394 + 14 C 219 234
17. Dundas ... 198 262 460 + 31 248 278
18. Phillips River ... =~ .. .34 40 74 | - 51 72 44

19. "Donnybrook ... . 1 — 44 25

Goldﬁelds generally . 163 168 + 88 T 48 97
Total ... 7,926 8,922 16,848 — 481" 10000 - 10000

It will be seen that the number of employees on gold mines decreased by 481 as
compared with the number in 1903. While the number substantially increased on the
East Coolgardie and East Murchison goldfields, and to a lesser extent on the Kimberley,
Dundas, and Yilgarn fields, a falling off appears in all the other goldﬁelds, notably in
the Coolgardie and N orth Coolgardie goldﬁelds.

TasrLE 20.
Alluvial” (Gold) Workers.

. . o Increkse or de-
Goldfleld. 1908, 1904. crease com
. with 1
1. Kimberley B 11 12 + .1
2. Pilbarra ... .. U - 136 73 © = 63
3. West Pilbarra * ... ... . ... .. 100 ) 104 + 4
4. Ashburton ... 35 22 — 13
5. Gascoyne .. TR .
6. Peak Hill ... e e 7 6 — 1
7. East Murchison ... LT *626 196 — 430
8. Murchison ... e e 107 219 + 112
9. Yalgoo : 12 14 + 2
10. Mt. Margaret 83 82 — 1
11. North Coolgardie 259 269 + 10
. 12. Broad Arrow . 161 90 ~ 1
13. North-East Coolgardie ... ... .. 326 359 - + 33
14. East Coolgardie ... o 1,200 262 — 938
15. Coolgardie ... 285 211 — T4
16. Yilgarn ... .. vl -8 4+ .3
17. Dundas ... ... 25 25 =
18, Phillips River ... ... 14 ‘ 9 —_— 5
19. Donnybrook e .
Total ... 3,387 1,956 ~ 1,431

* Accounted for by rush at Black Range.
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Champion Gold Mine, 1904.
NANNINE, MURCHISON. GOLDFIELD.



Number of
Deaths.

DIAGRAMk SHEWING THE NUMBER OF DEATHS FROM ACCIDENTS ARRANGED IN FIVE

CLASSES, IN THE MINES OF WESTERN AUSTRALIA DURING THE YEARS 1894 AND ONWARDS.

Number of
Deaths.
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While the number of alluvial workers was great‘er in 1903 than for several years
past, the number engaged in this class of mining during 1904 is smaller than for some
years. The North-East Coolgardie field supports the largest number of alluvial diggers,
359; then follow North Coolgardie and East Coolgardie with 269 and 262 men
respectively. The decrease of alluvial diggers in East Murchison is noticeable ; doubtless
many men have turned their attention to reefing.

Pirr V.—ACCIDENTS.
TasLe 21
Men Killed and Injured in Mining Accidents during 1903 and 1904.

Killed. Injured. Killod and Tujured.
GOLDFIELD. _
1908. 1904, 1908, 1904, 1908. 1904,
1. Kimberley
2. Pilbarra ... 2 2
3. West Pilbarra . . . .
4. Ashburton .- .
5. (Gascoyne... .
6. Peak Hill 1 3 2 3 | 8
7. BEast Murchidon ... 4 2 8 4 12 6
8. Murchison 4 3 11 12 15 15
9. Yalgoo . 1 1
{ on Gold Mines 4 | 3 19 18 23 21 -
10. Mt. Margaret 1 on Copper Mines VR 4 4 -
11. North Coolgardie 4 6 15 13 19 19
12. " Broad Arrow ... 4 | .. 2 1 6 1
13. - North-East Coolgardie... 1 2 5 9 6 11
14. East Coolgardie ... . 14 20 90 76 104 96
15. Coolgardie 3 1 9 9 12 10
16. Yilgarn 1 1] 2 2 2
17. Dundas ... 2 2 . 4
18. Phillips River 1 1
19. Donnybrook e .
MiniNe DistricTs.
Northampton
Yandanooka .
Greenbushes - ... ... ..~ 1 1 4 5 1
Collie cee Tt e e 1 8 4 9 4
Total e . 43 i 42 179 153 222 195

It will be noted that the number of fatalities has decreased by one, as compared
with the year 1903 ; while the number of men injured has decreased by 26.

A terrible accident in the Great Boulder mine, in which five men were killed in
a shaft accident, unduly swelled the number of fatalities.

It may be mentioned that since the year 1902, for the purposes of these statistics,

only accidents through which a man has been incapacitated for over 14 days have been
taken into account.

TaBLE 22.
Deaths from Accidents al Mines during 1903 and 1904.
1903, ' 1004,
Number of Persons Death Rate per 1,000, Number of Persons - Death Rate per 1,000
KiNp oF MiNzs. illed. Persons employed. killed, Persons emliwloyed.

Above | Under

Above | Under Above | Under Above | Under
ground. | ground. Total. Total Total. Total.

ground. | ground. * jground. | ground. ° | ground. | ground.

Coal 1 1 3256 2-49
Gold Ve e . 7 34 41 88 364 237 4 37 41- 60 416 243
Other mines 1 1 633 205 1 1 758 2-21

Total for all mines ... 7 36 ‘ 43 ‘83 377 236 4 38 42 48 407 2:38
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It will be seen that no fatal accidents occurred in collieries during the year 1904.
In gold mines the number of fatalities (41) was the same as in 1903; while in other

mines one fatality took place in both years. Owing to the smaller number of men
employed the death rate per thousand is slightly higher. ‘

¥

TasrLe 23.

Deaths from Accidents in Gold Mines during 1904, and the Death Rate per 1,000 Men employed, and
per 1,000 Tons of Gold Ore raised, in the different Qoldfields during 1908 and 1904.

Number of Deaths. lzeath Rate per 1,000 Men employed. Number of Deaths
v - " - I per 1,000 Tons of Gold
GOLDFIELD. - 1904, 1904. 1903, Ore raised.
Abovi
graore | gonder | motal | gbore | Under | motal | Total | 1904 | 1005,
1. Kimberley . e
2. Pilbarra ... 10'58 86
3. West Pilbarra
4. Ashburton "
5. Gascoyne ...
6. Peak Hill... . 1 1 962 398 - 02!
7. East Murchison ... 2 2 313 154 348 ‘01 ‘03
8. Murchison . P 1 2 3 124 269 1-94 257, 02 ‘02
9. Yalgoo ... . 1 1 3030 | 1515 18
10. Mt. Margaret ... . -3 3 2:76 1-53 z0z | o1 01
11. North Coolgardie . 6 6 6°04 346 2:09 ‘01 ‘02
12, Broad Arrow . " 1036 ‘11
13. N.E. Coolgardie ... 2 2 4:45 293 |° 1380 ‘03 01
14. East Coolgardie ... 2 18 20 67 554 320 2:29 02 ‘01
156. Coolgardie 1 1 161 ‘69 173 01 ‘03
16. Yilgarn U T 2:63 02
17. Dundas ... ... o 2 2 7:63 435 06
18. Phillips River
19. Donnybrook
‘ Totals and Averages ' ... 4 37 41 *50 415 243 237 ‘02 02

' L
The death rate per thousand for gold miners is slightly higher than for 1903. It
is to be regretted that the number of deaths from accidents in the-East Coolgardie
goldfield shows an increase over those in 1903, and is somewhat above the avei'age rate
for the whole of the State; but it will be noticed that the number of deaths on this
goldfield per 1,000 tons of ore raised (*02) is the same as the average for the State.

Comparing the accidents during the year 1904 with those in 1903 :—

Fatalities, by exploswes, show a decrease of. five (5). Injuries, a decrease of
twelve (12). .

‘Fatalities, by falls of ground a decrease of three (3) the number of injuries, an
increase of one (1).

. Fatalities, in shafts, show an increase of 11; and injuries an increase of 15,

In Miscellaneous underground accidents three men less were killed in 1904, and

}

25 less injured.
On surface, one man less was killed, and five less injured.

More detailed references to accidents will be found in the report of the State
Mining Engineer, and in the Mining Statistics, attached.



Star of the East Gold Mine, 1904,
NANNINE MURCHISON GOLDFIELD.
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Part VIL..STATE AID TO MINING.

The expenditure in State aid—direct and indirect—to mining may be classified
under the following heads:—(1) State Batteries; (2) State Smelting Works; (3)
Assistance under the Mining Development Act, under which advances are made to
assist companies and persons in developing and equipping mines, and boring for lodes
and alluvial is carried out; (4) Water supply and track cutting; (5) Expenditure
on the Geological survey.

StaTe BATTERIES.

The first State battery was started towards the latter end of 1898, and since then
the erection of batteries has been steadily proceeded with. At the close of 1904 there
were 22 occupied in m11hng gold ores, and one in treating tin ore.

In connection with the above batteries 13 cyanide plants and one plant for the
treatment of slimes have been erected, and were working at the end of the year.

Since the inception of the system 229,158 tons of gold ore have been crushed,
of an average value of 1'180z., giving a total value of £1,011,615; 104,022 tons of
tailings have been treated by cyanide and gold recovered of a value of £94,718, while
the tin ore treated has produced tin to the value of £9,761; the total value, therefore,
of gold and tin turned out by these plants is £1,116,094.

During the year 1904, 71,617 tons of gold ore have been crushed, yielding
£78,309 ; cyanide plants have treated 43,251 tons of tailings, returning 8,0330zs. of
gold; and 2,337 tons of stanniferous ore have been crushed, returning 80 tons of black
tin.

It is generally concluded that State Batteries have done a great deal towards
opening up new goldfields in the State, and enabling prospectors to make a living, and
sometimes a competence, in places where under other conditions this would have been -
impossible ; they have also in a few cases led to the opening up of what promise to be -
permanent mines. When the system was first initiated it was supposed that the
batteries would enable reefs to be thoroughly tested, and that once tested the owners
would erect their own mills. Though this object has been attained in a few cases, the
majority of the State Batteries are regularly used by the miners in the surrounding
~ district for crushing their ore. They are in fact “customs” works, and do the work
that in most other countries is undertaken by private enterprise.

2

From a commercial standpoint, the battery system cannot be said to have been a
success ; but it does not therefore follow that the expenditure has not been of great
indirect benefit to the State. At the same time, it is open to argument whether, when a
battery has ceased to be a testing plant and has become a * customs works,” the charges -
should not be framed on such a scale as to cover working expenses and upkeep, and
provide a reasonable amount for depreciation.

The followmg balance-sheet and profit and loss account show, approx1mately the
results to the end of 1904 :—

STATE BATTERIES BALANCE-SHEET, FROM INCEPTION OF ScmEME To 3lst DEceEMBER, 1904.

To Capital Expenditure— £ s. d.| By Batteries Cyanide— £ s. d.
From Loan Funds ... 120,000 0 © Plants, etc., as per valuation, 31st

Do. Revenue ... 68, 317 5 0 December, 1904 ... 100450 0 O

Net Loss 35962 0V 3 | Gross Loss . ... 128819 5 3

£224,269 5 3 , ’ £224,369 5 3
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Profit and Loss Account. ~

To Working Expenses— £ 8. d. | By Stores on Hand— £ s.d.
Head Office and all batteries ... 248534 9 6 Approximate value . ... 6,000 0 0
Interest at 33°/,and Sinking Fund 1 / Revenue received .. 22060419 8

on expenditure from Loan Funds ... 21,223 5 2 Balance (loss) ... .. 123819 5 3
Interest at 3}°/, on Capital Expendi-
ture from Revenue ... 1,799 5 38
Depreciation on Plants as per balance-
sheet ... ... 87867 5 0
£359,424 4 11 : o T £359,424 .4 11

Full details of the year’s work will be found in the report of the Superintendent
of State Batteries.

‘

State SMeELTING WORKS.

Farly in the year the erection of a Government Smelter at Ravensthorpe. in the
Phillips River Goldfield, was begun. Smelting commenced in October, and should
stimulate the production of copper for the year 1905. Full details of the work of this
smelter are given in Appendix 3 to the report of thé State Mining Engineer.

ASSISTANCE UNDER THE MINING DEVELOPMENT AcT.

The following statement shows the sums. that have been expended during the
year under the Mining Development Act.

Apvances mapE UNDER ‘‘ TeE Minine DevELoPMENT AcT, 1902.”°

£ 8- d

1. Advances for Pioneer Mining, Part 2 of Act ... e s 996716 1

2. Advances to Miners for Prospecting, Part 8 of Aet ... .. .. 9221110

3. Subsidies to Private Crushing Plants, Part 4 of Act ... 02207 13 1

4. Assistance for Boring, Part 5 of Aet ... . .. 1,068. 5 5
5. Providing Camels and other means of tmnsport for Prospectors

Part 6 (d) of Act . . 99410 1

6. Drainage of Areas, Part 6 (a) of Act ... .. 857 0 9

7. Purchase of Boring Plants, Part 6, Sec. 26 ... .. 1,089 5 2

£7321 2 5

-The sum of £65 was also paid to two parties on the Eastern field to assist them
in making the necessary connections to the Coolgardie Water Scheme mains.

Full particulars concerning the various cases in which assistance has been glven
will be found in the report of the State Mining Engineer.

To the end of 1904 the total amount advanced and paid under this Act has
been £20,245 0s 1d., and it cannot be said that the results are at all commensurate
with the expenaiture. So far no case can be pointed out in which money advanced for
pioneer mining or to prospectors has resulted in opening up a good mine; and the
boring done has disclosed no extensive deposits of alluvial. Further, in no case has
‘the money advanced yet been repaid, though several small amounts have been realised
by sale of plant taken as security.

Subsidies to private crushing plants have resulted in cheaper crushing charges
to miners who otherwise would have been unable to test their reefs.

The - camels belonging to the Department have been loaned to parties of
prospectors who have otherwise equipped themselves, but though belts of mineral
country have frequently been reported, so far no new mining centres have been opened -
up: It is quite probable, however, that the money spent in this way will bear fruit in
the future, for information about promising localities becomes disseminated among -
prospectors, who will, when the country becomes more opened up, return to prospect
the more promising mineral belts. ‘



State Smelter, 1905.
PHILLIPS RIVER GOLDFIELD.

Creek close to State Smelter.

PHILLIPS RIVER GOLDFIELD,
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Part VIL—~REMARKS ON THE GOLDFIELDS AND MINING DISTRICTS,
AND SUMMARIES OF WARDENS AND OTHER OFFICERS REPORTS.

AsHBURTON (GOLDFIELD.

The output for this field was 510 fine ounces, as against 904 fine ounces for the
preceding year. Very little work or prospecting is being done.

Broap Arrow (GOLDFIELD.

The output of gold for the year under review was 22,180 fine ounces, as against
26,021 fine ounces for the preceding year ; a decrease of 3,8410zs.

The only companies which did development work of note were the Slug Hill
G.M. Co., Ltd., at Vettersburg, and the Broad Arrow Consols G.M. Co., N.L. Payable
returns were obtamed by tributers in two of the leases at Paddington, belongmg to the
New Standa1d Exploratlon Co., Ltd., and in the Hill End Mine at Broad Arrow.
Mining matters in this field are, on the whole, quiet.

’ ..
CoLrie MiNiNG DisTRICT.

The output of coal for the year was 138,550 tons, as against 133,427 tons for the
previous year ; or an increase of 5,123 tons.

Three serious accidents occurred during the year, none of which were fatal.

\ : CoorLgARDIE (GOLDFIELD.

The total output of this field was 63,200 fine ounces, as against 71,286 fine
ounces for the previous year; a decrease of 8,0860zs. This is accounted for by the
non-appearance for the year of the Burbanks Birthday Mine in the list of gold producers.
Although the return of gold is smaller, there are now more leases and claims contributing
to the output

A cons1derable number of men continue to make a living obtaining alluv1a1 gold.
The State Battery began operations during the year.
Very little work was done in prospecting for minerals other than gold.

It is expected that in the coming year the number of producing mines will be
considerably increased.

DoxNYBROOK (GOLDFIELD.

Mining is still practically at a standstill in this field. No gold has been 1ep01ted
as won. The only company holding leases is the Donnybrook Goldfields, 1.td., and 1t is
expected that this will shortly be wound up.

Dunxpas GOLDFIELD.

~ The progress during the year has been steady, and good development work has
been carried out on nearly all the principal mines; but there were no new finds of any
importance. -

The gold output was 31,830 fine ounces, as against 33,846 fine ounces for the
previous year; a decrease of 2,0160zs, : '
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The State Battery treated during the year 3,213 tons for 4,0850zs., and 2,673 tons
of sands were cyanided for 470ozs. fine gold. In April a townsite was proclaimed at
Princess Royal, five miles north of Norseman, Several large companies are operating

"at this centre. The prospects of the field are good. ‘

N

East CooLGARDIE (GOLDFIELD.

The gold output for the year was 1,050,923 fine ounces, as against 1,062,898 fine
ounces for the preceding year; a decrease of 11,9750zs. A noticeable feature is the
increase in the output of silver from the mines of this field. during the year 123,780
fine ounces of silver being reported.

The most sensational discovery was in the Hidden Secret lease, situated about
three-quarters of a mile east of Kalgoorlie. It was formerly held by an English
Company, and, after being abandoned by them, lay idle for a considerable time. At the
beginning of 1903 it was taken up by a working syndicate, and after prospecting for
about 18 months without obtaining payable results, their efforts were rewarded by the
discovery of a very rich ore body at a comparatively shallow depth. The ore is of a
refractory nature, necessitating -its being sent to the Fremantle Smelters for treatment.
There is a very large proportion of silver in the ore. The production from this lease for
the year was 314 tons for 1,0110zs. gold and 4,5160zs. of silver. This discovery has led
to vigorous prospecting of all the leases at the northern end of the field, and it is
expected the results will be satisfactory.

Good progress has been made at Boorara, and the outlook for this centre is most
promising.

)

East MurcHISON ‘GOLDFIELD.

The output for this field was 93,591 fine ounces, as against 87,278 fine ounces for ’
the previous year; an increase of 6,3130zs. :

Durlng the year Black Range was declared a separate district, and a Mmmg
Reglstl ar’s office opened there, which has been a great assistance to prospectors. The
prospects of Black Range are very good. A promising discovery was made about 50 or
60 miles north from there, and near the Montague Range. A battery has been erected,
and the outlook is promising. ‘ ' '

GascoyNE (GOLDFIELD.

No gold was reported for this or the preceding year, and the amount of
prospecting carried on is very limited.

GreENBUSHES MiNiNg DisTRICT.

The output of block tin for the year was 534 tons vaJued at £34,462, as against
525 tons valued at £34,362 for the preceding year ; an increase of 9 tons in the output.
The local smelter shut down during the year, and has not since been reopened, which
necessitates the miners having to send their tin .away, and thus wait longer for their
money, which has a detrimental effect on business generally. During the year there
has been a marked improvement in the appliances used for extracting the tin from the
wash dirt. ' o ’

A syndicate has acquired a property at Three Seas Gully, about two miles south
of Greenbushes, with a view to treating the low-grade sand (which exists in large
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quantities) on a large scale.  If they can treat the quantity of sand which they expect
to, it should add materially to the output of tin. ‘

The prospects of the field are encouraging, the claims and leases are principally
in the hands of working owners, and good work is being done.

KiMBERLEY GOLDFIELD.

The output from this field was 206 fine ounces, as against 645 fine ounces for
the preceding year.

Mining is practically at a standstill in this field.

MouNnT MARGARET GOLDFIELD.

The progress of this goldfield during the year has been satisfactory, the output
being 183,523 fine ounces, as against 182,764 fine ounces for the previous year; an
increase of 759ozs. Each year in its history this field has shown an advancement
on its predecessor.

The largest and most consistent producing mines were the Sons of Gwalia,
at Leonora, Hill's Mine at Murrin Murrin, the Westralia Mount Morgans at Mt.
Morgans, and the Lancefield and Ida H. at Laverton. The Sons of Gwalia has attained
a depth of 1,800 feet on the underlay. Prospecting has been vigorously carried out,
and the results are apparent in the increasing number of leases being taken up. State
batteries are in operation at Leonora, I.averton, and Burtville, and have been of
considerable assistance to prospectors. Another is in course of erection at Duketon.

In every centre there has been good progress, and the outlook for the field is
most promising. ‘

MurcHISON GOLDFIELD.

The output for the year was 214,403 fine ounces as against 204,182 fine ounces
for the previous one, an increase of 10,2210zs. .

Taken generally, there is no great variation in the business done.

The Great Fingall is still the premier producer, its output for the year being
156,702 fine ounces. Towards the end of the year several sensational crushings were
reported from Meekatharra, and this has given a great impetus to prospecting in this
locality. The employment of large numbers of men on the erection of the rabbit-proof
fence has resulted in a certain amount of prospecting of the country passed through,
and several promising discoveries have been made. The future prospects of this field
are good.

NoRTHAMPTON AND YANDANOOKA MiININg DisTRICTS.

The mineral leases have now dwindled down to one at Geraldine, and no work
has been done since March.

Inquiries have been made from time to time for likely copper and lead
properties, but the inquirers are not willing to spend the amount of money necessary for
the thorough examination of one mine. The prospects are not good unless a fair amount
of capital be introduced.
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NorRTH CooLGARDIE GOLDFIELD.

The gold output for the year was 145,065 fine ounces as against 162,139 fine
ounces for the previous one, a ‘decrease of 17,074 ounces. This decrease is mainly
attributable to the closing down of the Lady Shenton Mine. The State Batteries at
Menzies, Mulwarrie, Mulline, Niagara, and Yundamindera have done good work, The
one at Mt. Ida has not been kept going full time, and matters in that district are quiet.

Batteries are in course of erection at Yarri and Yerilla, the result of which, it is
hoped, will be increased prosperity to both centres.

At Pingin, which at one time was practically deserted, mining has been active,
and the prospects are encouraging. In September the discovery of a new goldfield 105
miles north-easterly from Victoria Springs was reported, but its remoteness and the
scarcity of water prevents further investigation until next winter.

At Davyhurst matters have been very bright, and -this district is a very
promising one. The outlook for the field is good. '

NorTH-EAsT C0OLGARDIE GGOLDFIELD.

The output of this field was 50,955 fine ounces, as against 54,459 fine ounces for
the preceding year, a decrease of 3,604 ounces. In the Kanowna district there has not
been much alteration in mining matters since the close of the preceding year. Boring
operations on the Main North Lead were still in progress at the end of the year.

In the Bulong district the general condition of mining has been much the same
as the preceding year. In December an alluvial rush broke out at a spot about six miles
north of the township, and at one time fully 500 men were on the spot. A large
quantity of alluvial gold is supposed to have been recovered.

At Randall’s mining has been active, and it is confidently anticipated that, when
the proposed State Battery has been completed, a good future is assured.

Prax Huwn G’OLDFIELD

The output from this field was 14,114 fine ounces, as against 31,750 fine ounces
for the preceding year, a decrease of 17,636 ounces. There has not been any advance
in mining during the year. The decrease in the gold production is attributable partly
to the decreased production of the Peak Hill Goldfields, and partly to the State Battery
being closed down for the greater part of the year, and to the ore mined being lower
grade. :

At the Horseshoe Mine there was a slight revival for a time, but it did not last
long, and at present mining there is confined to one or two leases, in addition to which
~a few dryblowers are at work. It is hoped that the ensumg year will be more
prosperous. k

PairLips River GOLDFIELD.

Gold mining during the year has, for various reasons, been quiet. The output
was 4,017 fine ounces, as agdinst 7,051 fine ounces for the preceding year, a decrease
of 3,034 ounces. This field is principally dependent on its copper deposits. During
the year the Government erected smelting works, and the treatment of ore was begun
on the 18th October. On 31st December about 5,230 tons of ore had been purchased,
and 1,415 tons smelted. ‘The output of copper for the year was 3,469 tons, valued at



(irafter Gold Mine, 1905.
PHILLIPS RIVER GOLDFIELD.

Elverdton Copper Mine, 1005,

PHILLIPS RIVER GOLDFIELD.
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* £24,280, as against 1,561 tons, valued at £10,984 for the preceding year. Most of the
leases are in the hands of prospectors, and the future prospects of the field are
encouraging.

s,

PiLBaARRA GOLDFIELD.

The output of gold from this field was 8,030 fine ounces, as against 9,570 ounces
for the previous year, a decrease of 1,540 ounces. This decrease is in a large measure
attributable to the fact that the policy of the * British Exploration Co. of Australia,
Ltd.,” has, during the year, been directed to development work and the erection of
additional plants on some of their mines that were hitherto producers. Also, the mines

- between Mosquito Creek and Nullagine have been handicapped, the want of natural
feed for teams and stock preventing the carting of stone to the batteries, excepting at
prohibitive prices. - Tin mining was the mainstay of the district, the output being 321
tons, valued at £24,355, as against 292 tons, valued.at £21,5628, for the previous year.
The market prices of the metal were also higher than in previous years. Prospecting
for various minerals has been vigorously carried on. The population has remained
about the same.

A State Battery isin course of erection at Twenty-Mile Sandy, and is expected
to commence operations early in the new year. The outlook for the field is an
encouraging one. ’

West Pirsagra GOLDFIELD.

The output for this field was 3,428 fine ounces, as against 5,100 fine ounces for
the previous year. Mining is very quiet.

Yarcoo (GOLDFIELD.

The output of gold from - this field was 2,353 fine ounces, as against 3,138 fine
ounces for the previous one, a decrease of 785 ounces. Mining matters have been very
‘quiet, but hopes are entertained that the prospecting at present going on will result in
an impetus being given to this district.

YiLgARN (GOLDFIELD.

The output of gold for the year was 25,509 fine ounces, as against 19,277 fine
- ounces for the previous one, an increase of 6,232 ounces. During the year several new
finds were made, giving hopeful results. Most of the old mines near Southern Cross

have practically stopped work, but the general opinion is, that with energetic
development and the expenditure of capital, they would prove payable.

Reward leases to prospectors have been granted at Koolyanobbing, 35 miles
North-East of Southern Cross, and at a spot 16 miles South-East of Southern Cross :
they are reported to be good shows. The outlook for this field is a very encouraging
one. '
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Value of Mining Machinery and Number of Stamps and other Mills, e'rected on the 31st December, 1904, compared with the previous Year.

Goldfield.

District.

Value of Mining
Machinery.

Number of
Starps.

Number of other Mills.

g

g

1908. 1904,

1903, 1904.

Ball Mills,

Grifin Mi)ls,

Huntington
Mills,

Prospecting -
Mills.
Tremain

Mills.

Salford

Mills.
Mille.

Langley

Rollers.

Crushing

Dry

Crushers.

Huntington
Mills.

cting

ills.

Pros
Tremain
Mills.

Salford

Mills.

Langley

Mills.
Crushing

Rollers.

Dry
Crushers.
Puddlers.

e

Flint Mills,

10.

11.

N Soat oo

. Kimberley

Pilbarra

‘West Pilbarra-...
Ashburton
Gascoyne

. Peak Hill
. BEast Murchison

. Murchison

. Yalgoo ...

M¢t. Margaret ...

North Coolgardie

. Broad Arrow ...
. North-East Coolgardie

. Bast Coolgardie
. Coolgardie

. Yilgarn ..

. Dundas ..

. Phillips RBiver .
. Donnybrook

State genera.llym'

DAt e ey oo A

PN

ENO\

ﬁarbfe Ba.r
Nullagine

I‘[..;zwlers. h

Cue
Nannine
Day Dawn
Mt. Magnet

Mt. Morgans ...
Mt. Maleolm ...
‘Mt. Margaret ...

Menzies
Ularring
Niagara
Yerilla ...
Kanowna
Bulong ...
Kurnalpi

Coolgardie

Kunanalling ...

Total Gold-extracting Machinery

Total Machinery, other than Gold-extra.ctmg

Torar MiNING MACHINERY

Black Range ...

£ £
5,500
20,909
20,162
4,700

107,699
319,055
8,725
52,384
98,040
222,778
64,900
29,470
258,362 | 1
© 185,002
142,398
138,408
48,602
142,394
28,187
118,212
98,145
15,798
550
1,699,702
'219,972
33,985
89,755
103,272 |
27,700
11,500
96,000

40

£
25
55
50
20

50
240
10
110
199
140
100
80
90
206
195
160
60
- 136
45
210
200
30
5
590
376
135
200
130

5
60

 oESEBB. £E8sEaEEE

eaBSBenla’ | nepn®

] 1
B
1.

32| 4

-

o

] Mr—-i ~E

(e

(3

i

Dopaopl paol w3 PP

Dol ppopl f o

2000

S g N L

N
Do

13

4,412,266
120,471

3,951 | 3,999
5 10

36| 13

36
N

24

13

15

.

4,532,737

3,956 ' 4,009

36

36 ‘,‘14

24

15

| =

. sm_ ;ﬁ: 5 'E
g o | & = %
5881512 |4
Eld |Bl& |
11 TN DS DO I
1| .. | el11]25
el

o 14
6| * | 6]14[29
13| * | el14]29

15

ﬁwm po Poi il

L AR

* Krupp Ball Mills were shown in 1903 as Ball Mills.
NOTE —The cause of decrease in the value of the Mining Machinery in 1904 may be lis: down to the fact that a considerable number of plants, notably the Seabrook Battery, at Northam, were dismantled, and either sold for

re-erection

where or stored. This return deals only with plants fully




Agitators, Golden Horseshoe Giold Mine, 1905.
EAST COOLGARILIE 3OLDFIELD.



TasLE 25.

Mining Revenue for the Years ending 31st December, 1903 and 1904.

Receipts f: all oth : Receipts from all oth
Reveung. | U0 Bnellder Goldfelds | Other Bentala 5ot | sources under Goldflas | Tesse Bentelsier Mineral | Other Rentale wnler | ionrcos under Mineral | SUTTFees for Leases
GOLDFIELDS AND collecting 8. cis,
MINING DISTRICTS. Centres. .
1903. 1904. 1903. 1904, 1908. 1904. 1908. 1904, 1908, 1904, 1903, 1904, 1903, 1904,

. £ s d £ s d £ s d £ s d £ s d £ s.die £ s d. £ s d} £ 8.d| £ s d £ s d. £ s d £ s d £ s d.
Kimberley e | oe 13 0 O 13 0 0 13 0 0 26 0 O 110 O
Yilgarn ... ...| L,150 8 O 755 4 Of 184 1 6 117 2 9 53 2 0 6712 0 5 8 0 15 0 0 526 12 0| 16311 O
Pilbarra ... { %ukl)ll:,g]izl:} 494 10 9 447 2 9| 253 17 9| 21110 6 51 18 6 7311 6 37 7 6 34 10 0| 60 7 6| 4 5 0 2 2 6 0 5 0| 18311 O 10310 O
Ashburton vee | 1219 0 1417 6 11 5 0 0 5 0 020

( Cue :
Murchison 4 g:;’l‘)‘;‘;n 441119 0| 311417 3| 75115 3| 49616 6] 29116 O 405 5 7 210 0| 317 6/ 4 0 0] 212 6 100 977 1 0 947 7 0O
. I
LMt M gnet |
Dundas ... 85419 6 87511 6] 327 6 11| 19912 0 7117 6 68 0 O 113 0 110 O 281 7 0| 170 38 0
Coolgardie ... |Coolgardie | 3,240 14 9| 2815 9 O] 398 8 O] 322 14 9| 22310 O 25417 3 414 O 1015 0 0 5 0/ 110 O 694 11 O} 454 O O
E. Coolgardie ... |Kalgoorlie | 3,591 14 9| 3386 6 3(1,1656 13 9| %71 14 6| 317 2 6| 863 8 & 42 5 6 3 2 6/ 1010 of 1 0 O 4 8 0 48516 0} 636 10 O
Yalgoo 321 14 3 258 11 9 73 2 6 77 10 38 3917 6 1716 6 R 05 0 6811 O 4810 O
( Menzies : .
N. Coolgardie g};fﬁl;g +| 5247 3 6| 4,421 15 6| 949 156 6; 645 10 O| 541 15 6| 233 5 6 15 4 3 1913 0| 010 0of 0 5 O 012 6 012 61,105 15 0} 842 13 6
{ .
Niagara J
E. Murchison { gi’ﬁiﬁg oy| 3017 7 9| 3218 1 0| 65217 3| 363 5 3| 148 8 0 25010 0| 1 5 0 36 0| 410 0| 010 0| 2 00 .. | 84818 0| 686 3 0
W. Pilbarra O 7212 0 9019 6| 106 10 0O 4815 0 213 O 0 7 0r 7515 0 51 8 6/ 310 0/ 014 6 250 05 0 21 0 O 2010 O
Kanowna . -
N.E. Coolgardie! Bulong | 2,501 4 9| 1,899 17 0| 48711 8| 309 6 6| 26816 9| 242 1 9 803 11 0| 47110 O
| Kurnalpi J . :
Broad Arrow .. L,111 12 0| 1,002 7 O| 20413 3| 136 10 3| 180 17 6 65 4 O 14 0 O 1 0 0f 010 O 1 6 6 136 0 0| 15410 O
Peak Hill 766 15 0 548 14 7| 239 7 0| 17815 0 42 2 6] 157 14 O 16 0 O 66 13 O 95 0 0
(| Laverton...| 2,228 12 9} 1,720 0 6| 359 15 8} 317 1 0} 174 10 6| 166 13 6 3 00 113 0}y 110 O 0O 5 0| 648 4,0} 436 38 O
M¢t. Margaret Malcolm ... | 2,157 12 9| 2,042 14 9; 405 8 2| 464 0 1| 14310 9| 11914 O 87 9 9 3815 6] 5 0 0 010 O 6 00 312 6 378 3 0| 527 0 O
Morgans ... 723 17 6 640 13 6| 18214 9| 156 8 38 19 10 6 78 7 6 113 0 154 10 0| 285 6 O
Gascoyne R [ 11 5 0 4 5 0 012 0 e 13 10 O
Phillips River ... 397 19 9 275 0 0 68 5 O 60 12 0 35 5 O] 24 1 6] 38 11 9| 21313 0 28 12 9/ 3 &5 Of- 8815 6 27 18 6| 25510 0| 145 O O
Greenbushes 329 11 6] 13312 6 510 0 3 00 1 5 0] 24412 3| 162 0 9194 3 6{131 9 6 6213 6 71 6 0| 164 0 O 156 10 O
Collie ... 1 00 0 6 0 3 00 215 0 1 65 0 0 2 6{1,08 O 6|103316 0| 3 0 O 2,350 2 11[1,807 15 7 3 0 0 1510 O
Northampton ... * 0 7 6 220 8 9 4 0 0f 310 0 13 7 6 4 6 0 16910 O 8 0 O
Head Office, Perth 54 0 0 18 10 O 89 13 6 59 8 0 34 6 0 46 16 0 1010 © 74 0 O| 2712 6] 14 7 6 215 0| 10410 O 74 10 O
Totals 182,606 9 3127,680 19 416,936 19 6[4,9%2 17 7[2,644 0 0/2647 13 0(2,253 8 3|1,727 9 0[338 1 3|161 4 02483 7 51,920 7 7|7997 12 0|6,457 6 6




T TaBLE 25.—Mininy Revenue for the Years ending 31st December,‘1.903 and 1904—continued.

Examination fees Under- . . . ey
Exemption fees Leases, Fees under Boiler Inspection . : . Receipts from all other Increase or Decrease for 1904
GOLDFIELDS AND Re]ve?.“e' aﬁ%ﬁ%ﬂ%ﬁ. Areas, : Act. Receipts from Public Batteries. gources, PoTAL. compared with 1903.
MiNive DISTRICTS. cé’é,ff,;g_g
1903, l 1904. 1903. \ o 1904, 1908. 1904. 1903. 1904. 1903. 1904. 1903. 1904, Increase. Decrease.
£ s df £ s d.] £ s d| £ 8 d £ s dl £ s a £ 8 d. £ 8 d| £ s d] £ s d. £ s 4 £ s-d £ 8 d| £ s d.
Kimberley 1 00 - e 0 4 6 2810 0 38 4 6 9146
Yilgarn I . 815 0| 517 6| 54 8 0| 6212 0O v 54 0 O, 216 2 O| 243911 8 9 5 6, 5 4 6/ 2207 2 0| 368515 5| 147813 5
. ( | M’ble Bar} ; :
Pilbarra ‘1 | Nullagine 510 0 8213 0| 10418 0 219 9| 8 9 6| 116418 3 988 2 3 176 16 0
Ashburton ... ]... . 7 6 0 026/ 020 3510 0O 137 0 {1 22 3 ¢
Cue )
Murchison II)\I;;%I;:Q 3415 0| 3410 0 543 3 0| 491 1 0] 347 0 0| 324 0 0]13,09211 6|10587 9 2| 1612 9| 2118 .3, 20474 3 6| 1642914 9 4,044 8 9
Mt. M’gn’t ' , ! . g :
Dundas )21 5 0l 1312 6] 91 1 0] 22918 6| 6110 0| 1810 O] 533318 6] 3,151 10 O] 318 0) 414 6| 7,048 16 5| 473 2 0] .. 2,314 14 5
Coolgardie ... | Coolgardie | 3510 0| 1715 0| 333 1 0| 267 4 0| 317 10 0| 86015 0| 484 511, 2889 10 5| 1018 3| 12 0 0 5743 711, 740610 5| 1,663 2 6|
E.Coolgardie... | Kalgoorlie | 49 5 0| 6214 6| 32910 0f 266 0 6| 81915 0| 797 0 O 41 6 3| 48 1 3| 6857 5 9 6,727 17 11 129 7 10
Yalgoo . 1716 0| 3618 0 17 38 205 3 512 8 6 4116 9 7011 9
Menzies . )
N.Coolgardie | PL™E £ 3417 6| 20 0 0| 387 5 O| 657 7 0| 20 0 0| 3 0 0[22878 9 6252641011 17 6 3| 20 8 331,148 14 6| 32129 1 2| 980 6 8|
- ] Niagara ) i ) ) :
- E.Murchison... |... .| 18 7 6| 8017 6| 205 8 O 42616 6 510 0| %7115 O] 4,756 14 9| 817612 11| 9 9.3| 10 1 O] 9669 15 6| 1320618 2| 3,627 2 8
W, Pilbarra ... |... . 5 4 0| 11180 5 6 9/ 118 0 294 15 9 2615 6| ... 68 0 3
N.E.Coolgar- { | Kanowna ' '
“dio 84r- ) | Bulong 256 11 0 157 13 6 3010 0| 510 O 614 6| 912 0| 435419 8| 300510 9 1,259 8§ 11
) Kurnalpi ‘
Broad Arrow ... | ... 5719 0| 208 8 0/ 53 0 O 4617 9 216 0ol 216 6 1,79415 6| 158512 3 © 209 3 3
Peak Hill ... |... .| 26 0 0| 1415 o] 11019 oOf 187 4 0 2110 0 1715 O 5519 6 19718 0| 113 0] 38 8 0| 134612 0| 1351 3 7 4 4 7
Laverton ...} 10 7 6| 12 5 0| 178 9 0| 8915 O SR 3713 10 4| 4579 9 7| 5 9 6, 716 3| 7218 810{ %331 110{ 11213 O
Mt.Margaretd [Malcolm ... 23 2 6| 165 0| 172 0 0| 9210 O 441 5 0| 492 0 Of 2,206 10 10} 605013 0| 714 O 6 611 603311 9/ 9853 1 9| 381910 0
. Morgans ... ... 3911 0] 8 5 0 610 0 . 5 9 0/ 217 of ,13315 9 25217 3| 119 1 6
Gascoyne N D 192012 0 29 12 0]
Phillips “River | ... .| 19 5 0 3416 0 47 1 0 e | 819 6! 4 1 6| 1,268 0 3 800 12 6 467 7 9
Greenbushes ... | ... | 20814 0 109 O 6 686 18 8 792 5 7| 4 1 0] 218 0| 1,90 4. 5] 1563 210 1887 1 7
Collie ... ...|-2615 0] 715 O 98 18 0| 160 16 0 81 8] 013 0| 3616 2 8| 3029 9 1 58613 7
Northampton... | ... 9 7 0| 23 8 0 1'6 2/ 0 8 6] 426 9 5 5010 0 87519 5
Head Office,]... .0/ 812 63815 0| 11 2 6] 10 0 0/1166 11 71,183 10 0 75 0 0 437 16 9844 16 11| 2,036 15 4] 2367 8 5] 33013 1
Perth ‘ : St
. 349 7 6[32¢ 2 0]3186 1 64,089 14 6| 3,280 11 73,327 15 053,645 19 3| 64,129 11 3 603 13 2{1,020 16 7|116,3156 10 8| 118428 8 112,174 13 11|10(61 16 6

98
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Parr VIIL—EXISTING LEGISLATION..
At the close of the year the Acts in force relating to mining were—
(1.) The Mining Act, 1904.
(2.) The Sluicing and Dredging for Gold Act, 1899.
(3.) The Mines Regulation Act, 1895.
(4.) The Mines Regulation Amendment Act, 1899.

(5.) The Sunday Labour in Mines Act.
{(6.) The Mining Development Act, 1902.

In the year 1902 the number of Acts in force was 12, and it is apparent that
the passing of the Mining Act, 1904, materially reduced their number. During the
year 1905 it is proposed to introduce a Consolidating Mines Regulation Bill which, if
passed, will repeal the Acts numbered (3.) (4.) and (5.) above.

The Mining Act, 1904, some of the most important provisions of which were
referred to in the last report, has been in operation since March 1st, 1904, and has
worked satisfactorily. The provisions regarding exemption as of right have been
largely taken advantage of, and appear to have given sat1sfact10n to leaseholders
generally. '

Parr IX.—EXAMINATIONS HELD UNDER THE MINES REGULATION
ACT AND THE COAL MINES REGULATION ACT.
ENGINE-DRIVERS EXAMINATIONS.

TaBLE 26.

Number of Examinations for Learners’ Permits and Certificates of Competency and Service, held by the
several Local Boards on the Goldfields and in Perth, with details of the several Classes of Certificates
1ssued during 1904.

Nun;'ber ) Interim. Competency. Service.
Goldfield, Place of Examination. of  |Learners’ ies.
di R Elggg;na- Permits. Second| First Second| First |Second| First Copies
¢ Classg, | Class. | Clags. | Class. | Class. | Class.
Peak Hill 1. Peak Hill .., 2 1 4 3 1
East Murchison 2. Lawlers .. 1 2 2 4 1 1 3
Do. 3. Wiluna (La,keWay) 2 5
Murchison 4. Cue ... 2 4 4 8 1 2
Mt. Margaret ... 5. Mt. Maleolm 2 2 2 2 2 2
Do. 6. Laverton 1 3 2 1
North Coolgardle 7. Menzies . 2 9 4 3 2 1 1 3
East Coolgardie 8. Kalgoorlie ... 2 1 13 2 14 5 3 2 5
Coolgardie 9. Coolgardie ... 2 4 1 4 3 1 1 2
Yilgarn ... 10. Southern Cross 1 3 2 1 1 1
Dundas ... 11. Norseman ... 2 4 5 1 2"
12. Collie. 3 1 1 1 1
13. Perth (Head Oﬂ‘ice) 4 2 7 1 1 9.
Total ... 26 27 26 14 57 20 9 9 28

The chairman of the Board of Examiners reports that 26 meetings were held
during the year and 83%{ applications for various classes of certificates were received
and dealt with. Full details are given in the report of the chairman.
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Parr X.—INSPECTION UNDER “STEAM BOILERS ACT.”

The report of the Chief Inspector of Boilers, which is given in full elsewhere,
shows that the increase in the number of boilers registered in 1904, as compared with
1903, is 150, and that among those registered during the year are 10 of local manufacture.

It is satisfactory to note that no explosions occurred during the year, and only
two minor accidents, which were unattended with serious bodily injury.

In four cases proceedings were taken for breaches of the Actand small penalties
inflicted. Eighty-seven boilers, or 3'08 per cent. of those inspected were temporarily,
and 11, or 369 per cent. of those 1nspected permanently condemned

In all eight 1nspecto1s are employed under the Act: four in the South—Westem
Division of the State, and four on the goldﬁelds An immense amount of travelling is
involved, and the expense of inspection iy proportionately high, especially on the
goldfields where long journeys have to be taken by road. The revenue collected was
£3,327 15s., and the expenditure £5,096 18s. 1d., the cost of inspection to the State
thus being £1 769 5s. 1d.

- Towards the close of the year the * Inspection of Machinery Act” was passed
by Parliament, and on its proclamation will supersede the ¢ Steam Boilers Act.” It
provides not only for the inspection of boilers, but for 1egulat10n and inspection of
machinery in factories and on most of the river and harbour steamers. It also provides
for the granting of various classes of engine-drivers’ certificates. '

Parr XL—SCHOOL OF MINES.

The Director’s report for the year isa sétisfac’cory one, and though the School
was only opened at Kalgoorlie towards the latter end of 1903 the attendance for the
year 1904 has been encouraging, the average number of individual students being 133.

Six scholarships have been offered annually—three junior scholarships of the
annual value of £40 for three years, with remission of class fees, tenable for a fourth
year under certain conditions ; two entrance scholarships of the annual value of £60
for three years, with remission of class fees; and one senior scholarship of the annual
value of £75, with remission of class fees. With the exception of one entrance and one
junior scholarship these scholarships are tenable at either the Perth Technical School or
the School of Mines.

‘The School is well equipped, has an ample staff, and doubtless will, on account

" of its situation on a goldfield—which from the peculiarities of the occurrence of its gold

and the varied treatment plants that have been erected affords so many object lessons of
value—attract year by year an increasing. number of students.
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Part XIIL—DEPARTMENTAL.
TapLe 27.

Return showing Revenue and Expenditure for the Years 1903 and 1904.

Percen:,- Percen;‘,- . P:;g °§f’ P;:‘eceg: "

age o age o Expenditure, gross Expenditure, gross
Fierp. Revenue, 1903, R eg?:;se, Revenue, 1904. ngf::ie, 1903. E iﬁendi' 1904, ) E?)endi-

1903. 1904. e, g

1908, 1904,

£ s d : £ 8 d - £ s d. £ s dl.

Ashburton 3510 O ‘05 13 70 ‘03 309 14 6 58
Broad Arrow 1,747 17 9 278 1,686 12 3 2:92 683 9 7 96 578 11 3 1:00
Coolgardie 5259 2 O 838 4517 0 0| - 832 8,877 17 8 648 3942 2 1 682
East Coolgardie ... 6857 5 9 109 6,727 17 11 12-39 3,281 11 11 . 594 391116 9 676
North Coolgardie 8270 5 O 13:17 6,864 10 3 12:64 4931 2 6 893 4,111 15. 8 71-106
N.E. Coolgardie ... 4,364 19 8 69 3,095 10 9 570 2321 6 4 42 1,888 19 9 326
Dundas 1,714 17 11 27 1,682 12 0 291 1,268 2 7 23 968 4 2 1-68

Gascoyne ... 29 12 0 05| 80 0 O 09 e
Kimberley 2810 O ‘04 38 4 6 07 23 0 0 ‘04 3 00 ‘005
Mt. Margaret 8,465 15 2 1385 7,806 18 3 1437 | 4747 7 10 86 4,185 16 O | 7-23
Murchison 38112 0 1176 5842 5 7 1075 497917 0 902 4479 9 0 774
East Murchison ... 4914 0 9 79 5120 5 3 942 2112 7 4 382 2,818 13 2 487
Peak Hill ... 1,290 19 6 206 1,163 5 7 212 942 19 4 7y 809 16 10 139
Pilbarra ... 1,164 18 3 19 988 2 3 182 1743 0 2 315 1,894 15 1 327
West; Pilbarra 294 15 9 47 226 16 6 41 1417 ¢ ‘03 7 00 ‘01
Yalgoo 512 8 6 ‘81 441 16 9 ‘81 445 2 4 ‘8 664 7 5 115
Yilgarn 1,991 0 O 317 1,246 3 9 2:29 876 0 6 16 76410 1 132
Phillips River 1,268 0 3 2:02 800 12 6 150 679 10 9 123 973 011 1-68
Collie . 3616 2 8 576 3029 9 1 558 356 13 4 -66 219 14 9 +38
Northampton 426 9 b 68 50 100 O 09 143 0 O 26 - 154 10 8 27
Greenbushes _ 1,213 5 9 1-93 770 17 3 145 546 0 10 99 498 16 4 ‘86
Head Office 1961 16 4 312 2367 8 5 436 | 21,334 15 11 3863 | 25,001 0 11 4320
62,769 11 5 100 | 54,298 16 10 | 10000 | 55,217 17 11 100" | 57,876 0 10 10000

Revenue and Expenditure under ‘‘ State Batteries,”” and Expenditure under  Purchase of Ore '’ and *‘ Mines Water Supply,” not
included in above figures.

Nore.—The above figures include “Revenue and Expenditure” under *“ Mining Schools ” and
“ Steam Boilers,” as per summary hereunder :—

R , Re 3 E diture, E diture,
- 1505, 1904, T e Bt i
£ s d £ s d £ 8 d £ s d.
« Mining Schools * 300 2 1 813 3 3 2,918 13 1 4,868 12 10
¢« Steam Boilers ” ... 3,280 11 %7 332718 O 4,959 16 11 5,096 18 1
TasLep 28. .
Showing the Number of Registrars’ Offices, also the Number of Officers on Goldfields and Mining Districts.
No. of No. of No. of clo ks to No. of
N‘.Of .0.0 s '0..0 No. of ) 8 0. O] erks 0. O
- Wordena. | B’ | (Minine | Clerks. | St | Dipectors | Inspoctors  Tnspeciors
F1ELD. and Boilers.
1903. | 1904, | 1903. | 1904, | 1903. l 1904, | 1908. | 1904, | 1903. | 1904. | 1908. | 1904. | 1903. 1904.‘ 1903. | 1804.
Ashburton a . 1 1 1) .. 1
Broad Arrow b 1 1 1 1
Coolgardie - 1 1 1 1 1 1 1 1 2 2 1 10 ] .. 1 1
East Coolgardie ¢ 1 1 1 1 1 1 1 1 2 2 1 1 1 1
North Coolgardie . 1 1 3 3 3 3 1 1 1 1 1 o
North-East Coolgardiec | ... | ... 2 2 2 2 1 1 .. .. 1 1 1 -
Dundas ... 1 1 1 1 1 1
Gascoyne a 1 1
Kimberley ¢ ... 1 1 1 1 1 ) e O A TN EOVES e O
Mount Margaret. 1 1 3 3 3 3 1 1 1 1 1 1 1 11 1) 11
Murchison 1 1 3 3 3 3 1 1 1 1 1 1 1 e 1 1
East Murchison 1 1 1 2 1 21 .. ...
Peak Hill e i 1 1 1 1 1 .
Pilbarra 1 1 2 2 2 2 . 1 1
West Pilbarra f 1 1 1 1 1 1 .
Yalgoo ¢ . 1 1 1 1 .
Yilgarn ¢ 1 1 1 1 .
‘Collie h 1 1 1 1 1 1
Northampton ... 1 1 1 1
Greenbushesh ... 1 1 1 1
Donnybrook ¢ ...
Phillips River k& 1 1 1 1
Totals 13| 15| 28| 28| 27 l 24| 6 1 51 71 71 81 81 4| 2| 4l 4

a The Ashburton and Gascoyne Goldfields are controlled by Acting Wardens, who carry out, in addition, the duties of Registrars,
b The Warden of the North Coolgardie Goldfield acts as Warden of

their head-quarters being at Onslow and Carnarvon respectively.
the Broad Arrow Goldfield.

Registrar aleo acts as Warden.
duties as Resident Magistrate.

acts as Registrar.

i Worked from Greenbushes.

¢ The Warden of the

¢ The Warden also carries out the duties of Registrar,

g Warden of the Murchison Goldfield also acts ag Warden of Yalgoo field.
k Warden algo carries out the duties of Registrar.

oolgardie Goldflelds acts as Warden of these fields.

d The Deputy Mining

f Acting Warden in addition to his
h The Warden also

n ) ! The Inspector of
Boilers for Mount Margaret Goldfield also acts for North Coolgardie Goldfleld. The duties of Clerk also cover both these Goldfields,

the head-quarters being Mount Malcolm,
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OFFICERS EMPLOYED AT HEAD OFFICE.

Tasre 29.

Return showing Nﬁmber of Officers employed at Head Office.

Branch. 1908. 1904.
Clerical... Chief Clerk, 9 Clerks, and 3 Messengers ... | Chief Clerk, 11 Clerks, and 3 Junior Clerks
Accountants Chiéﬁ J]&(ccounta.nt, 7 Clerks, and a Junior | Chief Accountant, 9 Clerks, and a Junior
or Clerk
Drafting Chief Draftsman, 7 Draftsmen, 1 Junior | Chief Draftsman, 6 Draftsmen, 1. Junior
. Draftsman, Plan Mounter, and Typo- Draftsman, Plan Mounter, and Typo-
) graphical Printer graphical Printer
Registration ... Inspecting Registrar, Registrar, and 6 Clerks | Tnspecting istrar, Registrar, 6 Cleorks,
and Junior Clerk
Statist ... Statist, and 8 Clerks Statist, and 4 Clerks
Survey ... Inspectmg Surveyor, Dra.ftsman, and 2 Junior | Ins ecting - Surveyor, Draftsman, and 2
. Draftsmen unior Draftsmen
State Batteries Superintendent, and 2 Clerks ... -Superintendent, and 8 Clerks
Steam Boilers... Chief Inspector, 4 Clerks, and 3 Asslsta.nt Chief Inspector, 4 Clerks, and 3 Assistant
. Inspectors Inspectors

CORRESPONDENCE.
TaBrLeE 30.
Letters, Telegrams, etc., dispatched during 1904.
Branch, Letters, Telegrams. an%iﬁ&::‘s. a.nd%t:&isg:ilons. Total,
. #* .
Analytical and Exploslves 2,018 81 2,099
Chief Accountant . 5,411 160 4,234 9,805
Correspondence 8,045 1,012 4,139 11,700 13,196
Drafting . e 249 10 - e 259
Geological Survey ... 981 33 . 2,433 1,014
Inspection of Machinery ... 4,445 248 17 60 4,710
Mines Water Supply 3,806 675 8 4,579
Registration ... 6,529 456 . 6,985
State Battenes | 8,677 211 31 3,919
Statistical 432 166 1,190 8,200 1,788
Survey 569 18 e . 577
* . N
36,342 3,070 9,619 22,393 49,031
* The figures in this column are not included in the totals column, R
Inward Correspondence:
Branch. 1908, 1904,
Correspondence registered.

Correspondence . e 7,449 7,600

Analytical and Exploswes 1,640 1,904

Geological Survey 1,014

Mines Water Supply 4,611

By comparison with 1903, as appearing at page 40 of 1903 Departmental
Repmt it will be seen that with regard to the letters, telegrams, etc., dispatched there
is an increase of 13,114, or if the Explosives, Geological, and Water Supply figures are
omitted (which were not included in the 1903 Return) there is an increase of 5,422,
against the increase for the previous year of 4,739.
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o First [Aain Shaft, Ivanhoe Gold Mine,
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Diamond Drill, Iron Duke Gold Mine, 1905.
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SurvEYs.

The following tables furnish a statement showing the number of surveys
executed for the Mines Department duung the year 1904, and compared with the year

Tasre 3l.
1903. 1904.
No. Area. No. Aren.
S\irve);s on Eastern Goldfields 878 16,514 638 11,347
Surveys on Central Goldfields 308 8,765 342 4,692
Surveys on- all other Fields ... 86 1,902 100 3,683
Totals 1,272 22,171 1,080 19,8632

This does not include groups of Business and Residence Areas.

TasrLe 32.
Traverses and Special Surveys. /
1908, 1904,
Traverses. Cost. Traverses, Cost.
M. C L. £ s d M. O £ 8 d.
Eastern Goldfields 62 47 88| 176 6 2 22 .20 74 8 8 .
Cenfral Goldfields 50 52 79| 168 16 10 74 77 279 17 5
All other Fields 5 12 22 7 8 %7 9 24 31 0 4
No. ‘ e No. ’
Business and Residence Areas 269 294 12 O 136 1456 12 0

Besides the above, there were special surveys to the amount of £240 executed for
the Lands Department during the year 1904.

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

1st August, 1905..

H. S. KING,
Secretary for Mines.
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DIVISION II.

Report of State Mining Engineer for the Year 1904,

To the Secretary Jor Mines, Perth.

Department of Mines, Perth, W. A,
Srx, 4th August 1905.

For the information of the Honourable the M1n1ster for Mines, I have the honour to submit
the following Report of the work of my office for the year 1904 : —

Inspection of Mines under * The Mines Regulation Act, 1895” (with amendments), and
“The Coal Mines Regulation Act 1902.”

During the Year the stations and.duties of the various Inspectors of Mines have rémained the
same as at the end of 1903, and there has been no change in the staff. One additional appointment was
made, Mr. P. C. Riches taking up the duties of Acting Inspector of Mines in the Pilbarra and West
Pilbarra districts in January, 1904 (gazetted November 27th, 1903). Mr. Riches is District Engineer
of the Mines Water Supply, and acts as Inspector of Mmes until the progress of the field will justify
the appointment of a special officer.

PirBaARRA AND WgesT PILBARRA (GOLDFIELDS.
Mr. Riches reports for the year ended 81st December, 1904 :—

“Taken as a whole mining matters have been very quiet on the fields under review.  This state of
things can be attributed to several causes, of which the difficulties of transport and bad seasons lately
prevailing probably stand first. In addition, the British Exploration of Australasia have very much
restricted their operations during the past year, and as they were the chief employers of labour on the
Pilbarra goldfields, the pra.ctlcal cessation of work on some of their properties has been severely felt in
the labour market.

“The output of tin has remamed about the same as for last year. A matter for congratulation has
been the discovery of a new lead at Moolyella, and favourable developments at Wodgina, near the Yule
River.

« At Twenty Mile Sandy, in the Nullagine District, the erection of a State battery is being pro-
ceeded with, and as soon as this commences crushing the gold yield in this locality should show a con.-
siderable increase.

““In West Pilbarra there has been practically only one mine working, namely, the Pilgrim’s Rest,
at Station Peak, and at the date of writing thls report I believe that ¢xemption on thig property has been
granted for three months.

“ During the last week of the year some prospectors have reported the dlscovery of woltram, at
Wodgina, near the Yule River. If the find proves of any value it should lead to increased activity in this
neighbourhood.

« Inspection of Mines.—The few mines workmg have been regularly inspected and have been found
to be in a fairly satisfactory condition.

“ Accidents.—There have been no accidents during the past year. The dryness of the ground and
small size of the reefs being worked all tend to safety 1n mining operations.

““ Explosives.—There have been no accidents in this branch. The quality of exploswes being used
on the field is generally good.

“ Safety Cages.—No cages have been at work during the past year.’
« T found it necessary to cause work to be suspended in two mines until the workings were made
safe.”
CENTRAL (fOLDFIELDS.
The Inspector of Mines, Mr. F. J. Lander, reports:—

“ T have'the honour to submit, for the information of the Hon. the Minister for Mines, my third
annual report on the administration of the Mines Regulation Act on the Central Goldfields, for the year
ending $1st December, 1904 :—

‘ « Mining on the whole has been very dull throughout the Central Goldﬁelds with the exceptlon of
Day Dawn.

¢ There is, however, one redeemmg feature associated with the Central Goldfields which is very
encouraging, both to the State and the miner in general, viz.,, the new ﬁnds that have been discovered.
They are :—

“ (1.). Wilthorpe, 82 miles west of Peak Hill, where a very fine reef has been found during the
year, and has been the means of providing work for a number of men. I inspected this
find, and judged from the appearance of the reef that the prospects were most
encouraging.
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¢ (2.) Bight miles south-west of Meckatharra, a ‘ find’ has been discovered by Robert Bros. and
Dunn, where one ‘patch’ gave a return of over £5,000 worth of gold. This was
obtained from a small shaft about 20 feet deep. Several prospectors are on the ground
and good work is being done. Some crushings have been taken from adjoining
‘properties, most of which have gone over one ounce to the ton.

“(3.) Gum Creek, where stone has been treated, yielding over 4 ounces to the ton. I visited
this field and reported it in the usual way.

“(4.) South-east of the Shadow of Death, on the Yalgoo Goldfield, one known as Woodley’s
find ; several leases have been taken up with satisfactory results. This is a matter for
congratulation for this district.

“In connection with the above, I may say that along the line of the rabbit-proof fence, several leases
have been applied for, 70 miles east of Cue. All of these finds go to show that, so far as the Central
Groldfields are concerned, mining in the different districts at the present time is only in its infancy.

* Ventilation of Mines.—The more experience I bave in mining, the more persuaded am I that natural
ventilation is unable to efficiently ventilate big mines; this fact is more in evidence when the tops of the
shafts are practically on the same level. The heat from the men’s bodies, the burning of lights and
explosives, and the movement of the cage in the shafts, are forces not sufficient in themselves to produce
good ventilation. Moreover, the slightest atmospheric change sometimes practically stops the current, and
when the change 18 complete the smoke and noxious gases passing through the mine are again.brought back
over the men. Under such circumstances the air is so vitiated as to be positively poisonous. Therefore,
from a health standpoint, and because men working under healthy conditions are able to do the maximum
amount of work, it is urgently recommended’ that a system of artificial ventlla,tlon be enforced for all large
mines.

“ When I consider that in a well-ventilated mine the workmen can perform from one-thn‘d to one-
‘half more work per day, I am astounded that engineers of metalliferous mines have not given this subject
more serious attention.

“The system of stoping adopted in the Great Fingall G.M., which I described in my last Annual
Report, has more than fulfilled all that was claimed for it, so far as ventilation is concerned.

« Accidents.—The number of accidents for the year is as follows :—Fatal, 5; serious, 14; total, 19.

“These accidents took place on the following Goldfields :—Fifteen on the Murchison, three of which
were fatal; three on the Peak Hill field, one of which proved fatal; and one fatal on the Yalgoo field:

“ All these cases of fatal accidents were reported by myself, with one exception, which was reported
on by Mr. A. Penberthy. - The fatal accidents were due to the carelessness orindifference to danger ofthe
individuals who were killed. The first fatal accident happened at Meekatharra on March 28th, to one
John William Davidson, a miner, who was working for himself. He was working a small underhand
stope at the 60-foot level, taking out some rich ore to sweeten up a crushing that was going through the
mill. While working in this stope he undermined a leg that was supporting a cap piece, and the dirt-
that had been used for mullocking up the stope when the timber fell, covered him. He was buried. for
some ten hours.

“The second accident happened at the Countess Extended, a small mige at Cue; on the 10th June.
This accident was reported on by Mr. A. Penberthy during my absence at Peak Hill field, and was caused
by a stone falling from the roof, and striking Samuel Curnow on the back. He died three weeks later in
the Perth Hospital:

“ The third accident ha,ppened in the Gullewa G-old Mme, Yalgoo, to one John Morton, on the 20th
September. The occurrence took place in a small prospecting shaft, 40 feet deep, on the underlay.
There was a good footway, and it has never been satisfactorily explained how the accident happened.
Morton was found at the bottom of the shaft half an hour after he had been conversing with his fellow
workmen. The cause of death was a fractured skull.

“The fourth accident happened at the Commodore Mine, Peak Hill, on the 2nd of September ‘to
one 8. Owen. This mine was under exemption at the time, and it is alleged that Owen, hearing that the
mine would probably start again on contract work, went below to examine the stone with the view of
tendering an offer for the work. He was accompanied by another miner, who stated at the inquest that
Owen must have fallen while coming up the shaft on the ladder.

“The fifth accident happened at the State-subsidised battery at Quinns, to one Wllfred Grore, on
15th November. The starting valve of the mill engine was in a bad state, and the wind had blown off
the belt that drives the battery ; his clothes caught a large cotter that connected the fly-wheel to the main
" shaft of the engine, and he was whirled round and dashed to the ground with every revolution of the
wheel.

*“There have been a few minor accidents during the year, but these have been of little consequence
I made enquiries when they occurred, but did not consider them of sufficient importance to report to
Head Office.

« Districts vistted during the year.— Peak Hill, Wiluna, Lake Way, and Yalgoo have been visited
twice, and the other portions of my district have been inspected oftener.” .

Mrt. MARGARET AND EasT MureHISON GOLDFIELDS. .
Mr. W. M. Deeble, Inspector of Mines, reports :—

“ The Mount Margaret and East Murchison Goldfields comprlse a large area of country on which,
in the the past, something new has from fime to time been discovered. In these new discoveries the best
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grade ‘propositions left, usually to go to the next new discovery. 'This has
served its turn, but for the fyture attention will have to be turned to the low-grade propositions.

“Mining when carried, on on sound business lines should be as sound an investment as any other
business. If a large reef is|thoroughly and properly sampled its value is easily proved before heavy
outlays are incurred and estimates can be made on a metal that is not affected by a fluctuating market.
‘What is required on those ﬁef ds are men with the necessary knowledge backed up with capital.

“ Mining carried out on a small mine with 10 head of stamps just outside Leonora shows what can be
done with low grade ore. The ore is stoped. and raised through a shaft. The braceman tips the stone
into a rock-breaker and the remainder is done by machinery. The total cost is only 12s. 6d. per ton.

promising looking country, and from what I can learn very little prospecting has been done on it. There
18 a large area between Lawlers and North Erlistoun, a distance of 100 miles east and west by 50 miles
north and south, on which very little has been done. At the North Erlistoun a new find was made some
months ago and three leases|pegged out, but there is not ‘sufficient done on these to prove their value.
This place is three miles wes}of Mulga Queen. \

“There is a large are% between Lawlers and Black Range a distance of about 100 miles, with very

“ Mulga Queen.—This place is known as the Mulga Queen on account of the Mulga Queen being the

first to erect machinery. This machinery was erected at Burtville-and when it was ‘decided to remove it

to the Mulga Queen the mangger dismantled the machinery, carted it 120 miles, and re-erected it within

elght weeks, which is about 4 record for Western Australia. This mine continues to give good payable
returns. : t .

“There are a number of mines around this that are considered payable, but as they are waiting for
the erection of the Government mill at Duketon, about 15 miles away, their real value will not be known
for some time.

“ Another mine in this| district being opened up is the Famous Blue, where machfnery is at preSent
being erected. The power will be supplied by a Robey engine, loco. type compound, about 60-h.p. The
winding by compound engineiby John Fowler & Co., and the crushing by one Griffin & Huntingdon mill.
The certificated boiler-pressune is 130lbs. = Unlike most of the mines in this part they are short of water
for milling purposes, but are §inking to obtain a supply.

“ In this district a numhber of rich floaters have been picked up, some containing several ounces of
gold, but owing to a capping pf cement it is difficult to trace them to their source. When the State mill
starts work it will no doubt induce a number of prospectors to try the large number of reefs between this
place and Duketon.

“ Duketon.—At this place there are a large number of prospectors and some appear to be gettmg
good payable stone. On the main line of reef water was struck at 10 feet from surface, and as the leases
are small and worked by small parties they are continually in difficulties.” The stone broken is rich,
otherwise the line would have| been abandoned before this. ~ It appears a pity in cases of this kind that
they do not amalgate and put down a proper shaft and pump to cope with the inflow of water.

“ Mistake Creek.—This is about 30 miles south of Duketon. Mining has been very qmet at this
place during the year, but,a sbir was caused lately by a discovery of gold three miles east. ~ I examined
the new find, but it is too ear]y to give an opinion as to its value. The prospectors reef can be traced for
nearly two miles and averages about 2 feet 6 inches wide.

“About 10 miles south again are a number of small mines, and some of them are gettmg very
encouraging results, and from one mine rich returns are being obtained.

¢ Laverton.—There appears to be an improvement generally in the prospects of this place. ‘The
main mines are keeping up tHeir regular returns, and the management of the Lancefield Gold Mines are
showing their confidence in ftheir mine by erecting a new 40-head battery. A new discovery was lately
made on the west of Laverton, and I was informed on my last visit that some prospectors are getting
some very encouraging result "about six miles east.

“ Burtville.—This pla,cle is a working man’s district; the leaders are small a,nd usually rich. Tam
quite satisfied there are a number of rich leaders undiscovered in this place, as rich floaters have been
found were leaders have not been discovered. There is a capping of cement in the district which is a
great drawback to prospectors trying to pick up the leaders and causes a lot of useless labour. ~South of
Burtville a number of prospeétors are working, in most cases just getting a living.

“ Red Flag.—During the latter part of the year some very rich gold was obtained from ironstone
leaders intersected with quartz veins. This place was originally worked for alluvial gold, and the leaders
were discovered in sinking below the alluvial, and appear to be the source of the alluvial gold. The same
thing occurred on the Christmas Gift alluvial, near Red Castle, where rich gold was obtained from
ironstone leaders under the alluvial ground. This shows to the alluvial miner that when he has the
bottom clear, all ironstone or jother leaders met with are worth sampling, as the gold does not dlways show
in the stone and may contain rich gold without being seen.

“ Mount Morgans.—The main mine in this-place is the Westralia Mount Morga.ns G.M., on which
60 head of stamps have been running for the greater part of the year. The lode in this mine can be
traced four miles to the north, and it is a matter of surprise to me that the business people of Morgans
have not tried to take advantage of the Mines Development Act, 1902, and prove this reef at various
Places by boring.

“To the west of the town a large lode formation was worked with fair returns down to about 20
feet, with the result that all the town was pegged out; but, unfortunately, when the returns dropped in
the prospecting lease, all the {)thers were abandoned w1thout being given a trial.

i
|
|
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¢ Murrin Murrin.—This place has greatly improved during the year, and the Malcolm Mines and
the Princess Alix are now regular producers, besides several smaller shows that are producing small
quantities of rich stone. One of the leases at one time held by the Murrin Copper Mines, and from which
some rich ore was obtained, is now being worked.” On my last visit I saw several tons of ore which I
consider will return 20 per cent. copper on surface. The ore runsin pipes ani is irregular, but the present
holders consider it will pay more than wages. . '

“ Anaconda,—The copper wine at this place is at present being worked by tributers, who are said
to be on some high-grade ore. On my last visit they were using the reverberatory furnace, and were
getting a higher extraction than was obtained by the blast furnace.

« Australia United.—A number of rich crushings have been taken out from several small shows in
this district during the year by men working for themselves. The same line of country appears to run
from this place to Mertondale, a distance of about 20 miles, and where opened up has given good returns.

“The Randwick, Anglo-Saxon, and East Lynne G.M’s. are on this line of country, and from time
to time get rich patches of gold.

« Mertondale.—Merton’s Reward Mine did not do much during the year and only employed 30
_hands, but on my last visit there was an inprovement, and 120 were employed.

“ About six miles north of Mertondale are a number of small prospecting shows, and on one a
10-head battery has been erected. '

“ Malcolm.—The Richmond Gtem is the only mine at present working near the town. This is making
regular returns, and as a result the ground to the north has been taken up, and it is reported that mining
operations will soon be started on it.

“To the north-west of the town is the Midas .M., and a number of prospecting shows. The
Midas has lately erected a small air compressor and winding engine, and is now sinking the main shaft.
The last crushing taken out of the bottom level gave good returns, so that there appears to be every
chance of the mine being a success.

“ At Pig well, 12 miles north of Malcoln, are a number of prospectors working on small leaders.
A State Battery has lately been started at this place, so the returns will soon speak for its future.

“ L.eonora.—The Sons of Gwalia is the main mine in this place, the main shaft of which is down
1,800 feet on the underlay, the angle being about 42 degrees. The returns from this mine speak for
themselves. From what I can see, no attempt has been made to pick up the continuation of this reef at
any distance north of the mine. :

“ About a mile to the north-west of the Sons of Gwalia Gold Mine is the Tower Hill. The reef on
this mine is the largest in the district, and it s rumoured that a 40-head mill will soon be erected on it,
Up to the present this mine has been worked in a very spasmodic manner,

“ North again are the Harbour Lights and the Boston, on which there is a large formation. These
properties are under offer to Messrs. Bewick, Moreing and Co., and are being thoroughly tested.

“ From 21 to 4 miles north-west of Leonora are three mines, known as the Leonora Main Reefs,
Trump, and Leonora Gold Blocks. The Leonora Main Reef is the only one at present on which there is
any energy being shown. A 10-head battery and winding engine has been erected, and I understand
satisfactory results are being obtained. From thig, 40 miles north-west, there are a number of pros-
pectors working, and in some cages getting good returns, but in each case the leaders are small.

“ Mount Olifford.—This is about 40 miles from Leonora, and at present two small shows are being
worked, They are owned by Shank and party, and are known as the Victory and Emancipator. In the
Victory the leader will average about three feet, and varies in value from three to 25 ounces per ton.
Very little has been done on the Emancipator, but sufficient to prove the leader is small and rich.

« Lorna’s Luck.—This is about 14 miles east of Mount Clifford, on the Darlét-road from Leonora.
At present a five-head battery is being erected, and all underground work stopped.

« Four miles north of this is the Great Western Gold Mine, owned by a syndicate. A 10-head
battery and winding engine is erected on this, but the battery has only been running two shifts, on
account of shortage of water. . The reef is large on this mine, and low-grade stuff is being made to pay.

“ Darlét.—This is chiefly a working man’s field, but there is one mine in it that would benefit the
district more if it were in the hands of a company. The Saint George has returned some rich pockets
during the year, but has been very irregular. The Filbanduit was very rich near the surface, and a shaft
has been sunk vertically 120 feet to cut thereef; but water was met with in such quantities that they had
to put in pumps, and practically nothing has been done on the reef. The same may be said of the
adjoining mine, the Zangbar. North, and adjoining again, is the Monte Christo G.M. In this there is a
large reef, crushings from which show it to be worth 12dwts. per ton. The Amazon .M. has not been
worked much on the reef this year, as the holder has been sinking a new vertical shaft 120 feet. The
Waikato has been giving regular returns during the year, and is now equipped with a winch and boiler.
They are opening up the mine with a view to future workings. Other small mines in this district are
getting out small crushings, and in most cases fossicking around old workings is being carried on.

“ Lawlers.—Mining has been very quite in and -around Lawlers during the latter part of the year,
with the exception of the Vivien mine. On the expéctation of this mine’s development, quite a small town
has sprung up near it. Judging from prospects, I consider Lawlers will revive again during the coming
year.

« 8ir Samuel.—The principal mine in this district is the Bellevue G.M., on which has been erected
a new battery with an air-compressor and winding machinery of an up-to-date pattern. The ore from the
time it is put into the skip until it leaves the battery is bandled by machinery, and economy has been



studied at every point. The #reatment of the oére in this mine has been a problem difficult to solve, as it
contains sufficient copper to difect the treatment of the tailings by cyanide, and yet not sufficient copper
to pay for treatment of that metal alone. Another mine in this district is the Vanguard, which is being
worked by a syndicate. A five-head battery and cyanide plant has been erected on this mine, and a Jarge
formation is being worked with payable results.

“ Kathleen Valley.—Mijuning is very quiet, and great difficulty has been experienced to get water to
work the two batteries there. | The mines have been worked with varying results.

“ Blaek Range.—Situated about 100 miles west of Lawlers. There are several groups of mines
within a radius of ten miles. The main group is around what is known as the Black Range G. M. On
this a 10-head mill has been working, and up to the time of my last visit crushed 2,399 touns for 5,7240zs.
over the plates. I learn a 20-head battery will be erected on this mine at an early date. At present this
is the only mine in Black Range that has its own battery. The Wanderie is another promising mine in
this group, and in fact there dre several giving good prospects and worth developing. About six miles
north-east of Black Range ar¢ a group of mines which may be considered working miners’ shows. The

. leaders are in most cases smajll and rich. About one mile south of the town are a number of mines in-
cluding the Wirraminna, Bright Beauty, Eureka, and Lady Jackson. In these the formation is large,
and from crushings put through, the results are lower than from any other part of the field, although rich
patches have been obtained. | .

“ Geeneral.—During the{ year I have given special attention to the following :-—

“ Signalling.—I ngtice that in a number of the larger mines electric signalling is used, but on
' visiting the mines often find them out of order and requiring the attention of a trained
mechanic, |

« Winding Ropes.—In most cases of the mines in these districts the ropes do not last very long,
especially in underlay shafts, as when they are well-greased to protect them from the
water they pick up gravel, and thereby cause deterioration.

“ Engine-drivers.—During the year I have only received one complaint against a first-class
certificated engine-driver, and this was for not allowing sufficient time for a man to
get on the cage.”

» Inspector Deeble goes dn to remark on the necessity for uniformity in engine-driver’s examinations,
and recommends publication jof the examination papers for the information of intending candidates.
With regard to sanitation of mines, he reports the provision of necessary pans and receptacles well
attended: to in all the larger mines; but finds great difficulty in getting the men themselves to co-operate
in making proper use of them,| During the year 1904, two fatal and five non-fatal accidents, occurred in
the East Murchison Goldfield, and two fatal and 19 non-fatal in the Mt. Margaret Goldfield.

The Inspector of Mineg, Mr. W. F. Greenard, reports, 28th April, 1905, that a systematic inspection
of the mines on the North Qoolgardie Goldfield has been carried out during the yeur 1904, and where
defects have been noticed compliance with the Mines Regulation Act has been insisted upon. Aclion was
taken against the manager of the Waihi Mine, at Davyhurst, for allowing work to be resumed at a place
where an accident had happened before it had been inspected by the Inspector of Mines, and he was fined.
Another information against the same manager for failing to provide adequate ventilation in winze, in
which the accident happened, was dismissed. The Inspector goes on to say:—

% ‘Norra CooLasrDpIE (GGOLDFIELD.

“ Accidents.—Five fatal, nine serious, and seven minor. Searching inquiries were held into all
these cases immediately after gheir occurrence, and evidence taken from all that could give any informa-
tion about the accident. No¢t in any case could it be shown that there had been any deliberate
negligence. ;

“ Filling Stopes has recdived considerable attention during the year, I have insisted on them being
filled to within 10 feet or 15 feet of the back, of course, this is not possible in every case, and some
latitude has been extended whére the ground was hard and the stopes on the underlie; in that case, I
have insisted upon solid pillars being left at regular intervals. With the ‘Cosmopolitan’ stopes at
Kookynie we are confronted with serious difficulties, as the large flow of water (370,000 gallons per day)
prevents the use of tailings forl filling. Since the amended Act came into force, the powers conferred were
used on this mine with good effect, although I did not get all I wished done; measures were taken for
greater safety, the Act thereby being vindicated. .

“ Bafety Cages, Hooks, and Ropes have been carefully examined during the year, cages dropped and
springs tested every six weeks ;—Hooks, the copper rivet renewed every six months, and mine managers
advised to oil their ropes with warm castor oil every week, if this is done the core of the rope becomes
impregnated with oil, and one has no fear of corrosion.

“ Engine-drivers have ,L:ontinued to be a source of trouble during the year; a repetition of
dangerous practices have agdin occurred on two mines, viz.:—The Golden Pole, Davyhurst, and
Cosmopolitan Proprietary, Kookynie. In the Golden Pole case the underground manager (Peacock) gave
the signal to be lowered, instead of the engine-driver obeying it he hoisted the cage to the head-gear,
where the safety hook saved Peacock from being killed.. It may be remembered I had to prosecute a
previous mine manager to get this hook attached to the rope. This case clearly proves the driver did not
know which way the engine rah. The certificate I am informed was of a recent i1ssue. This case was not
reported to me and did not corpe under my notice until some time had elapsed. ' In the Cosmopolitan case
the man obtained the certificatg one week, and smashed the head gear, etc.; the next. ‘This case was also
not reported to me.

v
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“ Mining Developments.—The developments at the ‘ Menzies Consolidated,” Woolgar, No. 9 Tevel,
are of a very reassuring nature.  Should they continue north in this level, it will warrant the manager
in ‘recommending a re-arrangement of machinery, -and the equxppmg of the mine with a modern reduction
plant.

« At Goongarrié tributers have continued to work the < Boddington,” with _payable results. There
are also a few miners working some of the abandoned mines and getting fair returns.

““ At Comet Vale.—Moss Bros. have erected a good ten stamp mill on the ‘ Coonega,’” which will give
the prospectors a chance to test their properties ; the Margaret Paley, Sandstone, and Gladstone leases. are
developing some large. quartz reefs carrying nice values.

« Mulline and Mulwarrie. —During the year developments have been anything but reassuring. .

“ Davyhurst has-gone ahead during the year conmderably, due in a measure to the water supply
obtained by the Department.

: “The Golden Pole has continued to develop splendidly. The winze now being sunk from the 300
feet to 400 feet is-down 50 feet, and the reef maintains its width and values.-

“The Waiki is domg good work, and if the developments between the 200 feet and 300 feet prove
equal to those above the 100 feet the life of the mine is assured.

" “The Homeward owned by Hewitt and party, is doing good work.at 150 feet where they have a
reef two feet six mches wide carrying two-ounce values. This mine has consistently produced two-ounce
values. '

“ The Homeward Bound, Melrose, and Waihi South are extremely promising ploposmons, and
should developments continue to disclose values at present in view these claims will cons1dera.bly aUgment
the gold output of Davyburst.

“The Great Ophir has continued to develop satlsfactomly, dlSC‘lOSng considerable reserves. The
mill should start crushlng on the 27th Apnl and good results may be expected from the 1,000 tons of ore
at grass.

“The Hileen Mine has erected a good ten-head battery during the year and the mine is bemg
worked with a considerable amount of energy. The battery on the ground permits the owners to make
large profits from 9dwt. ore, of which they have disclosed a large tonnage.

. “The Oasis Reward and Eagle Leases are now being formed into a small syndicate for further
development, which they fully warrant. The Oasis contains a large ore body of diorite schist, interlaced
with quartz veins, carrying. fair values; several shafts have been sunk, proving the line of lode through
 the leases. The deepest is 180 feet. Nine hundred and twelve tons of ore have been crushed from various
shafts and drives on the leases, and a return obtained of 42lozs. 18dwt. 2grs.” This is highly ‘payable
as the lode can be easily worked and proves the mine to be worth energetic development. The Eagle
developments proved the continuity of the Oasis lode through the lease carrying fair values-- 2833 tons
from this lease gave 1490zs. 8dwts. This is undoubtedly a sound mining venture, which may develop
into a large mine.

“ Messrs. Ha,rnel,y and Driffield have reeently struck some r1ch stone in Walhalla and Federation
G M’s. which is of a very promising nature.

“ The Golden Lode and one or two other leases are doing good development work in the Davyhurst
district.

“ Kookynie and Niagara. —The closmg down of the Cumberland and Champion Mines has been a
very serious blow to all concerned. . Tributing parties are at present working these properties and some
are making good wages, but the dlﬂiculty of the future is ever present, as no development is taking - place
1o renew the ore being mined.

“ The Cosmopolitan has almost exhausted its ‘pay ore values,’ until recently better values were
met with in No. 9 level driving south. The development is of a promising nature, and I trust it will
give the mine renewed life.

“ The Altona Line of Reef has found w6rk for several pa,rtles of tributers with good results, but
here again, development has been neglected and the natural sequence is gradua.l exhaustion of pay
ore values.

“ Niagara.—* The Hannan’s Main Ree Company’ have sunk their main shaft to 400 feet and
crosscut the reef which maintain its values, but, unfortunately, no water was obtained by sinking, thereby
stopping the workmg of the mine which is equipped with a modern ten stamp mill, etc. *¢The.Eagle
Hawk Company’ is equipped with a modern battery and appliances, and is doing good for itself and the
‘public at 8s. per ton; the underground work is also of 4 reassuring nature.

“ The Challenge Mine has one of the best defined large quartz reefs on the field, and considering
the values obtained above water it is strange that the late company did not do some development work
~ below water. However, a Kalgoorlie syndlca.te dre now equipping the mine with ma,chmery with that end
in view.

. “The W.E.G. Mine, which the Department asgisted from the Mining" Development Vote, has been
taken over under a working option, and if energetically worked there are sound. reasons for bellev;ng that
‘the Department will recover its advance, as the mine is a sound mining proposition.

e Tampa.—Good work is being done on several leases with. the assistance of Gull's battery; but the
price of crushing is too high to permit the prospector to test low-grade ore, work by wluch high-grade ore
might be discovered.

“ Yerilla.—The mines here, have been noted for their richness and patchy nature from the time Of
their discovery.

.



48 N

£ The Melba Consols hgs not been a success. The cause of non-success is undoubtedly the battery.

. “ Yerilla requires constant and arduous prospecting, and the prospectors’ only aid is cheap
crushing.

“ Yarrie.—The Wallaby line of reef has continued to develop satistactorily ; the Wallaby Central
has 12,000 to 14,000 tons of stone at grass ready for crushing, and large reserves ready for stoping.
When the State battery starts I think its erection will be justified.

_ “ Edjudina.—The Neta and Senate Companies have continued to do good work; the development
"in the Neta at the 200-foot is of a very promising nature, demonstrating beyond doubt that the reef in
width and values continues in depth. The Senate Mine is now sinking its new shaft, present depth 170
feet ; the management propose sinking to 300 feet before opening out on the reef.. The owners of this
property have now equipped it with a good 6in. lift and plunger pump, 5-bead battery, and small
winding engine, which has been well erected.

“ At Pingin several claims are continuing to open out well and when the promised State battery is
erected it will give the prospectors a chance to develop thelr properties in this outlymg portxon of the
Goldfield.

“ Yundamindera.—The Potosi Consolidated Mines continue to d6 good work on their properties,
and development has disclosed large reserves of fair value; they continue to employ nearly.100 men.

“No development in this district of an encouraging nature has taken place in the prospectors’
leases, the rich chutes of ore have continued to be depleted, and the high price of erushing prevents any
systematic exploration of low-grade material.

“ Mount Ida.—The Mount Ida Consols and Copperfield Leases have been worked by tnbutmg
parties, wages have been made by those working the soft ground, but those working under water on the
hard diorite have suffered considerable loss.

“The Federation, owned by Ridd, Gaffney, and Bremner, has continued to turn out good values, the
orushings going from two ounces to five ounces per ton for large parcels. This lease will continue to be a
good producer.. The Forest Belle, Rio Tinto, Unexpected, and several other -leases are being worked with
varying success. I am of opinion cheaper crushing will give this place a chance to develop and find work
for a large number of miners. The Mount Ida Lease is owned by the Department, and being assisted by
the Mining Development Vote. It is being tributed by Messrs. Dolan & Millington, and a shaft is now
being sunk to the 200ft. level, the shaft is down 160 feet. The assistance gwen by the Department
will, I think, return good results, and provein a measure this line of country.”

Inspector Greenard also reported on the Pingin district on 1st September, 1904, as follows :—

“T recently visited Pingin situated 29 miles south-east of Edjudina., where about 25 prospectors
are working some very promising surface prospects.

“ Pingin is an abandoned field and had six or seven years ago a five-head battery wh1ch was not a
success, and was removed.

“ At the early part of the year, Messrs. O’Brien and party took up a position on portlon of the
abandoned ground, and after considerable work, located four small reefs running north ard south and
parallel, dipping to the east at 60 degrees. The deepest shaft is about 60 feet and ha,s a very nice 18-inch
reef at the bottom carrying good values.

“ Williamson and party have located O’Brien’s reef to the south, ca.rrymg good gold in two places
over 100 feet apart.

“ Christenson and party are sinking a shaft through the cement to cut the morthern extension of
O'Brien’s reefs. ~ Several prospecting areas have been taken up in close proximity to O’Brien’s, and good
surface prospects have been disclosed in most of them. Hack and party, Potts and pa.rty, and Ora,lg and
party have also located reefs carrying gold.

“The reefs at Pingin are extremely difficult to locate, as they are covered with a cement five feet
and six feet or even 10 feet thick ; floaters carrying gold can be specked in a number of places, but the
difficulty is to locate the reef from where the floater came; beneath the cement the couhtry rock is a
decomposed diorite and micaceous schist, very soft, being e&sﬂv worked.

“Ina northerly direction from O’Brien’s, three shafts have been sunk to a depth of 30 feet, where
nice wash was disclosed ; it is said colours of gold were got in the wash. I think if the wash was “driven on.
till the gutter was reached there might be a probability of striking scmething payable as small pa.tches of
gurface alluvial have been worked in the vicinity. .

“ The prospects at present being worked are of an extremely }{romlsmg nature for small pa,rtles of
working men, but they require further development for their possibilities to be accurately gauged.” :

Norra-Easr CoOLGARDIE AND Broap ARrRoW (GOLDFIELDS.

Mr. George Jenkyn, Inspector of Mines, reports :— -

“ During the year under review, viz., 1904, I have endeavotired to make an inspection of all mines
about every two months, and where smkmg has been in progress my visits have been more often.
Although prospects on the whole are not as promising as could be wished there have been some rather
good developments in mining. The Lily mine of the North White Feather Company, Kanowna,. and the
South Gippsland property of the Queen Margaret Company, at Gindalbie, have opened-up well and con-
tinue to promise satisfactorily.

“T anticipate good results from Randell’s, in the Bulong district, where a Government ba,ttery isin
coursejof erection. »
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“The Broad Arrow Goldfield has been somewhat under a cloud, but the Bardoc centre of the same
has held its own with mines such as the Excelsior, Eureka, Slug Hill, and Wycheproof. :

“The Red Hill, at Kanowna, has turned out some good parcels and some of the mines there,
amongst which are the Kanowna, Gentle Polly, and Madame Melba, are still working on good ore.

“Towards the close of the year an alluvial rush broke out about six miles in a north-easterly
direction from Bulong. Some large slugs have been obtained there but no defined run of gold has as yet
been traced. ‘

“In deep sinking, the White Feather Main Reefs mine at Kanowna is to the fore, with the main
shaft down to close on 900 feet. Developments at the lower levels of late are said to be éncouraging.
The Queen Margaret shaft at Bulong is about 700 feet in depth, and the property there has for the greater
portion of the year been worked by tributers, with fair results. ;

“On the Oversight lead at Bulong, a local syndicate, assisted by the Department, has sunk a shaft
to nearly 300 feet, but so far there is nothing of note to record as regards prospects.

“ Accidents.—There were only seven accidents in all on the two goldfields. They have been reported
upon after due inquiry. , '

“ Ventilation.—With the exception of three mines on the north-east Coolgardie Goldfield, there has
been natural ventilation in the mines, and the same has proved satisfactory throughout.

« BExplosives.-——As in previous years I have paid special attention to the storing and handling of

explosives, and I am pleased to say that no accident has occurred from any cause in connection with

these.
“The sanitation of the mines has been satisfactory, and I have had no cause of complaint either
upon personal inspections or from outside reports. , , '

“(nly three permits were granted under the Sunday labour in Mines Act.

“ Generally.—The working of the fields has been done without friction between the mine owners
and their men or the Department. The mines on the whole have been worked in a thorough and
systematic manner, and due precautions have been taken for the safety of the miners. Timber sufficient
for all requirements has been available and furnished for use, and I am pleased to be able to report
favourably on my district as a whole.”

East CooLGARDIE GOLDFIELD.

Mr. George Lightly, Inspector of Mines, reports as to work performed in discharge of his duties
during the year :— , '

“ Bighty-six underground inspections were made, mainly in connection with investigations relative
to the occurrence of accidents, and 95 surface inspections were also made. The latter was chiefly in
compliance with requests from the Warden’s Department for information in respect of applications for
Mining Leases, Homestead Leases, and other similar matters. Twelve inquests were attended and
106 inquiries were made concerning the causes of accidents. Several days were occupied in
attendance at Engine-driver’s Examinations, and a special visit of some days’ duration was made to
Randells in connection with an application that had been made for a Government battery at that place.

“During the 12 months there were 16 fatal accidents, which together involved the deaths of 20
men. Two of them happened at the surface and resulted from entanglemént in machinery. The others
occurred underground. ‘ ; .

“ Amongst matters of general interest connected with the field, reference may be made to the
active development of the northern portion that was undertaken by working parties and small local
gyndicates. By their means it was shown, in at least three or four cases, that ground that had either
been abandoned by companies or that had lain untouched till then, could be profitably mined. This led
to other leases being taken up, and to a considerable amount of additional prospecting work being done
in the locality.

“ Diamond-drilling was much in requisition during the year as a prospecting medium, the result .

in some cases having gone to show that lodes exist at considerably greater depths.than had then been
reached in the mines, and that they were more or less productive at those greater depths,

«Tt may also be noted that for the first time in the hisfory of this goldfield a conveyor-belt,

actuated by an electric motor, was made use of underground for the transport, from pass to pass, of filling
stuff for stopes.” :

Mr. J.-O. Hudson, Inspector of Mines, reports as follows: —

“ New Development.—There has been a revival in the north end of the field, and several satisfactory

discoveries have been made; all the available country has been taken up and prospecting has been carried:

on vigorously.

“ The Hidden Secret Lease.—A lode was discovered on this lease at 150 feet, carrying very high
values in telluride ore, several crushings forwarded to Fremantle Smelters have given very high results.
A vertical shaft has been started, it will be taken to 200 feet and connected with the old workings for
ventilation and development purposes. ) ’

“ Fairplay Lease.—This lease is east of the Hidden Secret Lease. A shaft has been carried down on
the underlay to a depth of 85 feet; the lode is well defined and crushings have given returns of two to three
ounces per ton. , ‘

« Devon Consols South Eatended.—This lease 1s the most northerly one in which telluride ore has
been discovered in ‘pa.ia.ble quantities. A five-head battery is in course of erection. The returns from

-batteries have been highly payable. A large amount of driving bas been carried out at the 80-foot level.

»
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. ¢ Hannan's Reward North.—This lease has been giving good returns and the holders are negotiating
for a five-head battery. The property has a lode trending north and south, with a. number of leaders of
various sizes running into the east and west walls. The holders are of opinion that it is payable to work
the whole body, about 50 feet wide, at a good profit.

o “A.W.A. Consols.—This lease is working out a large deposit by quarrymg 'The values are low but
give the holders very handsome profits. It is the intention of the owners to erect a ten-head battery.

“ Brownhill Batended.—A new lode was discovered in an east crosscut at the 700-foot level, 1,100
feet east of the main shaft. A large amount of development has been carried out, the results of which

have been so satisfactory that it is the intention of the ma.nagement to smk a new main shaft to work this
Tode.

“ Lake View C’onsols —A new lode was discovered east of the main shaft at the 1,800- foot level.
Crosscutting is being carried on in the higher levels to locate this lode. This dlscovery is a very
important one for this Company, as it can be opened up in the higher levels at.a lower cost. -

“ Main Shafts (Hamilton’s shaft) —This shaft on the Great Boulder Propneta.ry Mine has
reached a depth of 1,000 feet, at which level a plat will be formed and prospecting work carried on.
Sinking will be dlscontmued for the present, pending the installation of larger winding gear.

“Qreat Boulder Main Shaft.—This shaft has attained the greatest depth yet reached on this field,
v1z 1,976 feet.

“ Ivanhoe South Extended.—This shaft has reached a depth ‘of 1,300 feet. Sinking has been
. discontinued until a larger winding engine has been installed. '

“ Boulder Deep Levels.—This shaft is being carried down to 1,100 feet. Should the values prove
as satisfactory as those at 900 feet, it will give impetus to this portion of the field.

“ Inspection of Mines.—The mines have been regularly inspected during the year. This work was
interfered with somewhat owing to my time having been a good deal occupied in obtaining returns of the
aliens employed on the mines, and also on account of the visit of the Royal Commission on Ventilation
and Sanitation of Mines, whose report, which is issued on’ this matter, renders it unnecessary for any
comment on my part.

“During the year 222 mines were inspected, and 11 inquests attended by me.

“ Winding Ropes.—The condition of winding ropes on this field is not all that can be des1red and
the wide difference of opinion on the subject and the condition of the ropes render it imperative that a
_definite method should be adopted for the examination of same. Cases have come under my notice
where the condition of the rope at the shoe has been good, and the other portions of the rope in anything
but a satisfactory state. The deterioration is chiefly due to internal corrosion. The factors of safety
used by makers vary considerably from 5 to 10, and I am of the oplmon that it would be more sa.tlsfai,tory
. to adopt a standard for the State.

“The practice of splicing wmdlng ropes is carned out on thls ﬁeld and is one that should be
discontinued.

“ During the year four winding ropes broke, in only one instance with serious injury to any person

“ A record of all partlculars of winding ropes is now being obtained by this Office, and filed for
‘reference. In some cases I find that the makers do not supply certificates with ropes; I am of the
opinion that this should be insisted on in all cases. I have also found where ropes have been considered
unsafe on one mine, and removed, and afterwards sold and used again for wmdmg purposes on another
mine, which I am also of the opinion should be discontinued.

« Signalling.~The mines on this field do not use any uniform method of sngnalhng A confereuce
was held during the year, and suggested alterations were forwarded to Perth, to Head Office. It is very
necessary that only one construction should be placed on the Code, and the present practice of using
different signals for raising men to surface should be discontinued.

“ Prosecutions.—During the year I proceeded against ﬁve persons for breaches of the Mines
Regulation Act, and in all cases convictions were recorded. :

“ Exploswes _The main storage magazines have been regularly mspected and found to be well

attended, and the regulations complied with. The carriage of explosives to working places has received

" attention, and it was found necessary to take action against wor! men for carelessness. This seems to
-have had the destred efféct, and canisters are now used in all mines.’

COOLGARDIE,  YILGARN, AND DuNpis GOLDFIELDS.

The Inspector of Mines, Mr. J. Crabb, reports :—

“The mines on the various goldfields from a safe point of view havé been worked in a fa.lrly
satisfactory manner. Defects which I have observed and brought under the notice of the management
have been almost invariably remedied. In the cases when unwillingness was shown to comply with the
Aprovmgns of the Act proceedings were instituted, and ﬁnel ranging from a few shillings up to £18 were
nflicte

«“Three fatal and 13 serious accidents occurred. This is a decrease of one in the number of
fatalities compared with 1903, whilst in the number of serious accidents there has been an increase of three.

« Four engine-drivers’ examinations were held; two at Coolgardie, and two at Norseman.

“There were 276 mines inspected, or an average of 28 per month. This necesmta.ted my tra.vellmg
4,620 miles, or an average of 385 miles per month.

“4 Several applications have been made for Sunday Labour Permits, but only two were gra.nted ”
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Mr. Crabb malkes the suggestion that section 18 of *The Mines Regulation Act, 1895, would be
improved by leaving out the words “if demanded by any three miners engaged on the mine.” ,

Prirnips River GOLDFIELD.

The manager of the State 'Smelt.ing Works, Mr. John Provis, has acted throughout the year 1904
as Inspector of Mines, and made repeated visits to all the mines at work. His monthly reports show that
the work, so far as regards the Mines Regulation Act, has been carried out satisfactorily.

Corrre CoaLFIELD, DoNNYBROOK GoLDFIELD, AND GiREENBUsHES MINERAL DistrIcT.
The Tuspector of Mines, Mr. T. D. Briggs, says :— '
“T have the honour to submit my annual report for the year 1904.

Collie Coalfield. ' |

“The output. of coal dufing the yéar was 138,549 tons, being'a slight increase on the previous year.
Three serious accidents occurred, resulting in injury to three persons, none of which, however, were
attended with fatal results. : :

“ It was not found necessary to initiate any prosecutions for offences against the provisions of ¢ The
Coal Mines Regulation Act, 1902.’ _ '

“There are now four collieries at work, and the total number of men employed at the end of the
year was 401. ‘ ' ‘ ‘ ' '

“In November, the leases, estates, and interests in the Collie-Boulder Coal Mine Oomp&ny were
purchased by the Scottish Collieries Company of W.A., Ltd. : '

“Coal-cutting machines of the Jeffrey’ type were introduced at the Proprietary Colliery in June,
and are still at work. These machines are an undoubted success, enabling an increased quantity of coal
to. be won per day from the same length of working face, and alse reducing the cost of production
considerably. . ,

“ The ventilation, sanitation, and general condition of the mines throughout the year has been
fairly satisfactory. ‘ , o

Greenbushes Tinfield.

“ It was not until the latter part of ‘September that the Mines Regulation Act was applied to this
field. , .

¢ Most of the work in this field is shallow alluvial, and the claims are in nearly every case worked
by small parties of men.

“No serious accidents have occurred since the Act was applied, and no prosecutions have been
taken for infringement of the Act, o \

“ The workings generally are in good condition.

“One bad feature of the field is the numerous small shafts abandoned and left open. They are
nearly- all shallow, but sufficiently deep to be dangerous. In mest cases they are on abandoned claims,
making it difficult to fix the responsibility.” - - :

’ "t 7 MINING ACCIDENTS. o

The mining accidents for the year ended 31st Decomber, 1904, are tabulated in Tables 21,22, and-
23, attached to the Annual Report of the Department by the Secretary for Mines, in comparison with the
figures for the preceding year.. Table 21 shows 42 persons killed in 1904, as against 43 in 19083, also the
distribution of the accident cases in the various Goldfields or Mining Districts.  The fatal accidents are
one less than in 1903, but three more than in 1902, and are in all three of these years less than in the preceding
three years, 1899, 1900, and 1901. The non-fatal accidents recorded for 1904 have been 152, as compared
with 179 in 1903, and 132 for 1902; but in comparing years before 1903 it has to be borne in mind that
during the last two years the recording of accidents of comparatively trivial nature, which nevertheless
disabled the injured man for more than fourteen days from following his occupation, has greatly swelled
the figures as compared with previous years, when such were frequently neither reported tothe Inspector
of Mines nor inquired into by them. ~ From Table 22 it is seen that the death-rate from accidents was
2-38 per 1,000 in 1904, and 2-36 in 1908. _ DR

The deaths from explosives were fewer in 1904 than in any year since 1896, only two lives being
lost in this way. One was due to the premature explosion of a charge in a winze in_the South Kalgurli
Mine on 16th November, 1904.  The coroner’s jury considered that the accident was probably due to
faulty fuse, though the remainder of the coil was in perfectly good order. The other, at the Vivien Mine,
Lawlers, on 23rd March, 1904, was also due to the explosion of a charge before the man who lighted it
got away; but in this instance he appears to have remained too long at the face trying to re-light another

fuse which had failed to ignite.

The fatal accidents from falls of ground were fewer than in the previous year, 10 being recorded
for 1904 and 13 for 1903. Accidents of this nature are inseparable from the miner’s occupation, and
cannot always be prevented by any foresight and caution, but the inquiries into some of the cases
emphasised the necessity for careful inspection of all overhanging ground and removal of any loose
material. The practice of working out high stopes, the back of which cannot be easily examined for loose
ground, is constantly being fought against by the Inspectors of Mines.. v
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Fatal accidents in shafts during 1904 were unfortunately more numerous than in any previous
year, no less than 20 being recorded, as compared with nine in 1908. The worst case took place in
Edwards shaft of the Great Boulder Proprietary mine’on 25th May, 1904, when two gigs containing men
engaged in skidding the shaft fell to the bottom, owing to the driver losing control of the winding-
engine. To enable the skidding parties to work opposite one another in adjoining compartments of the
shaft, both winding-drums were made to run the same way, giving the engines equal to nearly double their
usuel load in single gear. The reversing lever jumped out of its notch and flew forward, and before the
engine-driver could regain control the gigs had run to the bottom of the shaft,"and five men were killed.
Another fatal accident occurred on 31st July, 1904, at the Hamilton shaft of the same mine. There was
a bucket in'the pump compartment used for winding up the air-hoses of the drills used for sinking, and
not supposed to be used by men, who travelled in another compartment. One of the men, however,
went to the surface in this bucket as it was more convenient at the time than the cage, and returned in it
also, but in coming down the bucket caught fora short time on a projécting pump-bearer or yoke and then
fell away suddenly. The man was not thrown down the shaft, but sustained a fracture of the skull, from.
which he died on 2nd August. He was well aware of the existence of the projecting bearers, and must
have known of the liability of the bucket to catch on them if swinging. .

A very serious accident happened in the Great Boulder Deep Levels main shaft on 8th December,
1904, one of the men engaged in sinking the shaft being killed by the fall upon him of the sinking bucket
owing to the rope breaking. On examination the rope was found to be in a very bad condition owing to
internal corrosion.

- Another man was killed in the Paringa Mine on lst March, 1904, by falling from the cage, it
being supposed that he either fainted or became giddy, or in some way got caught by the shaft timbers
and pulled out of the cage.

. Two other fatal accidents in main shafts were also occasioned by the machinery ured for hoisting.
In one the injured man was engaged in filling the skip in an underlay shaft from an ore bin, and must
have unthinkingly put his head into the skip compartment to look at something after ringing the signal
to hoist, whereby he was caught between the skip and the shaft timbers. In the other the braceman must
have taken the chairs from under the cage at the top brace and got into the cage without signalling to the
engine driver, just as the latter released the loose drum to which this cage was attached, to- put the engine
in single gear. The cage ran to the bottom of the shaft, and the man in it was found dead in the bottom
of the sump, apparently drowned, as otherwise his injuries were slight.

Another fatal accident in a main shaft was due, as far as can be ascertained, to the deceased man
falling from a higher level to the bottom of the shaft owing to his having neglected to put up the cross-bar
across the shaft after sending away a cage and truck. '

Another man was killed in the bottom of the Princess Royal Central Comguny’s main shaft by
the fall of a chain sling from surface, owing to its escaping from the hands of the braceman as he was
detaching it from the bucket. . '

A fatal accident in a main winze worked -by machinery is also included among the accidents in
shafts, the winze being to all intents and purposes a main shaft. A man fell down this winze while
trying to pass round or step across it. ;

In smaller shafts there were several fatal accidents; two from men falling from windlass ropes
on which they were being raised, in one case owing to the man losing his footing as he was getting
off the rope at surface, in the other through being overcome by gunpowder fumes; two from falls
from ladders, and one from the bucket getting off the hook and falling down the shaft. Two men
also came to their deaths by walking into open shafts; one an aboriginal, who by some means must have
walked over the dump and into a shaft on the Horseshoe lease at Menzies, the other a prospector returning
in the dark to his camp near Burtville, who must have wandered fiom the track and fallen down an
old abandoned shaft. .

The accidents classed as “ Miscellaneous Underground” causedsix deaths m 1904, as against

nine in 1903. Two were from falling down winzes left open in the course of work, two from poisonous

fumes of explosives, and two from falling into mullock passes and being smothered by sands used for
filling. ) ‘ .
On surface four fatal accidents were recorded, as against five in 1903, all being due to machinery in .
motion, the men getting caught in moving belts or by revolving shaftings.

A fatal accident to an aboriginal at the Darlét State Battery through his drinking cyanide solution

from a pipe running into one of the sumps has not been recorded as a mining accident, though technically
it might come within this category. :

Fhe accidents attended with serious injury to persons during 1904 were 152 in number, classified
thus :— ‘ '

(a.) Due to explosives ... . e e 8 men injured
(b.) Due to falls of roek ... - " »
(¢.) Occurring in shafts ... vl . 40, .
(d.) From miscellaneous causes underground .., . 20, "
(e.) Occurring on surface e e .. 48 »

Total ... . 152

”» ”

All these accidents were inquired into by the Inspectors of Mines, and where it has seemed possible
to prevent a repetition of accidents from the same cause, steps have been taken to secure greater safety.
It has been necessary in only a few cases to prosecute any person for breach of the Mines Regulation

1
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Act, the accidents being usually either from causes which could not be guarded against by any ordinary
care and foresight, or from forgetfulness, clumsiness, or want of judgment on the part of the men hurt, not
amounting to negligence.

SarETY CATCHES YOR SKIPS IN UNDERLAY SHAFTS.

During the year there have been two or three proposals of methods of fitting safety catches to the
skips and man trollies used in underlay shafts, but none of them have as yet appeared entirely
satisfactory, and none have been brought into actual use. The necessity for attention to this matter
is still, therefore, as pressing as ever. ‘

SiaNALLING IN MINES.

The Inspector of Mines at Kalgoorlie, in his annual Report, has again drawn attention to the want
of uniformity in the signals used in the mines of the State. The law requires that there shall be a uniform
code of signals used, and regulations have been issued prescribing these, but cases have arisen in practice
where the prescribed code 18 very cumbrous and liable to be misunderstood through the multiplicity of
knocks. The requirements of a large deep mine in respect of signalling and its conditions of working are
often so different from those of smaller mines that the signals used in the latter cannot well be applied to
the former. It is the custom in the large mines at Kalgoorlie to put a platman in charge of each cage or
gkip and to make him responsible for all signalling, and the engine-driver’s knowledge of where the
platman is working enables the code of signals to be much abbreviated. An amended code brought forward
by the Chamber of Mines, agreed to after public discussion by delegates from the Chamber of Mines,
Mine Managers’ Association, and Miners’ Associations, and recommended by the Inspectors of Mines, has

been in use in several of the mines, but has not yet been legalised by regulations. Pending the

consideration by Parliament of the new Mines Regulation Bill to be introduced this year, which deals with
signalling somewhat differently from the existing Act, it has been thought best not to bring forward new
regulations. ’ : : i

In some mines electric. bell signals are in use, but in several instances much trouble has been
experienced with these, especially in wet mines. One accident was recorded during 1904 from the use of
electric signals at the Cosmopolitan mine, Kookynie. The electrician of the mine and a helper were
repairing a bell that was out of order, and the assistant got into the skip to go to a higher level. As he

was getting in, the skip was raised, the engine-driver having received the signal to hoist (one bell), and the

man was jambed against the shaft timbers. No signal appears to have been knowingly given by any-
body, but in some way a contact had been made and the bell rang in the engine-house. The cause of the
ringing has not been ascertained. The ease with which an electric “ push” signal can be operated sug-
gests that it is possible for a-signal to be unwittingly transmitted, and this consideration renders it
necessary that all signals should be repeated audibly or visibly in the plats, so that the signaller may know
that the circuit has been properly completed and bystanders be able to check the signals given. Such re-
peating devices also enable “ return” signals to be given from the engine-room to the plats.

- The question of “return” signals has been a good deal discussed during 1904, some managers‘

holding that they are unnecessary and impracticable, while others are strong advocates of them. The
gystem installed by Mr. E. D. Clelland in Bayley’s mine, Coolgardie, is very highly spoken of by the In-

spector of Mines, and worked admirably, proving a great convenience to the mine as well as affording’

greater safety. Mr. McCullough’s somewhat similar installation in the Great Boulder mine at Kalgoorlie *
18 stated to have proved troublesome to keep in order, and was abandoned after a time. In several inines
at Kalgoorlie electric bell return signals are reported to be working very satisfactorily.

- An eleetrical system of signalling by means of lamps has been proposed by Mr. E. Neville and Messrs.
Ritchie and Jackman, of Kalgoorlie, but has not, so far as I know, been yet used in actual.practice. At
each station underground there is a switch-board and signal-box corresponding to similar ones in the engine-
room. By inserting a plug into various holes in the switch-board, lamps are lighted in compartments in the
signal box so as to illuiiinate instructions printed on different portions of its glass front. The signal is
seen in the plat and simiiltaneously in the engine-room, and remains visible until the engine-driver replies
by switching it off from his end. This affords a very rapid and effective method of giving a large range
of signals, the whole signal appearing instantaneously and doing away with the counting of knocks or bells
that takes up so much time. in‘ordinary signalling with knocker lines. The connections are fixed so that
the signals at surface and underground must be identical, and as both lamps in action are on one circuit
the extinction of one owing to occasional breaking of the filament puts out the other also, and is at once
seen that the system is out-of order. This system seems an excellent one in principle, and deserves to be
tried on a working scale. A system of signals by means of lights will probably be found less liable to get
out of order than bell signals, judging by the experience of ordinary electric lamps and electric bells
underground. : ,

The necessity for return signals is shown by the above-mentioned accident in the Cosmopolitan mine,
and also by another which took place in the Associated Northern mine, at Kalgoorlie, on 4th August, 1904.
Ore was being sent to surface, the engine-driver hoisting quickly as soon as he received the sigral (one
knock) to do so. Two men wishing t6 go to a higher level got on to the cage and started to ring the
signal, and at the first knock the cage was taken away and the man ringing was caught against the cap of
the chamber and thrown o6ut upon the plat. The signal he was giving was 1 pause 2, and the engine-
driver, having no means of knowing that it was not the ordinary hoisting signal started to hoist before
the pause was over. The warning signal 4, “ men on,” ought to have been given first. A return signal
from the engine-room would have given the men below time to send the remainder of their signal, or to

g

draw themselves fito the cage out of danger.

* Described in the Chamber of Mines of 'W. A. Monthly Report, November, 1903, page 855,
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- Some of the difficulty of operating knocker lines in deep shafts arises from the large number of
levels that are all connected with one shaft line, the knocker lines at each level all requiring to be kept in
thorough adjustment, It is suggested that part of this difficulty may be overcome . by using two or more
knocker lines, dividing the shaft into sections of five or more levels and giving one line to'each section.

PRrOTECTION 0F MEN IN SHAFT-SINKING.

During the year under review there have been several instances of deep shafts being sunk without
any driving being done from thém until a very considerable  depth has been attained. For example,
the Prineess’ Royal Central Company’s main shaft &id not cut the reef till a- depth of
950 feet was reached, and there was no reason to open out from it at any shallower level.
Hamilton’s shaft on the Great Boulder mine, the Boulder Deep Levels Company’s main shaft, and the
Ivanhoe South Extended main shaft are very similar cases, in all of which deep sinking has been carried
on for long distances without opening out. As the fields become older, the sinking of deep shafts to cut
reefs on their underlay must become more and more common. These deep shafts are very expensive and
take a long time to sink. The methods by which such work should be carried out therefore deserve great
attention, the aim being to combine the maximum of rapid progress with the greatest amount of safety to
the men engaged in the sinking, In mines which have upper levels at work, requiring the constant
use of the shaft for hoisting ore and men, and where the sinking is done from level to level by “sinks”
of from 100 feet to 200 feet at a time, it is impossible as a rule to give up a compartment of the shaft
entirely to the sinkers, and the usual practice is therefore to put in.a pent-house below the lowest level
and sink the shaft with an air winch winding to that level. The dirt brought up by the sinking bucket is
then filled into trucks and sent to surface in the cage. This method involves double handling of the dirt,
and it would obviously be preferable to hoist it at once to the surface, but it is forced upon the mines by
the exigencies of their other work. The reason of winding in two stages, therefore, is not usually the
safety of the men sinking, but the necessity for using the shaft for the ordinary work of the mine. There
has recently been based upon it, however, a demand on the part of some of the workmen and their friends
to have all shafts sunk in the same way, and it has heen advocated that direct winding from botiom of
the shaft to surface should not be permitted, say over 300 feet in depth, and that thereafter the bottom
“gink” of say 200 feet must be taken out with a separate small engine, such as an air winch. This
would involve the cutting of a number of chambers which would be of no use afterwards, and would
evidently add considerably to the cost of sinking, and it is quite doubtful if any additional safety would
be gained by it. If the compartments of the shaft in which no kibble is working sare covered at surface to
prevent falling of material from there, and the men below take care not to work ~under the uncovered
compartment except when the kibble is on the bottom or resting on the doors at surface, there is
probably as safe a condition as when there is a pent-house 100 to 200 feet above the men. = Owing to
the bad light and cramped. space in which the men landing the dirt at the pent-house have to work there
is greater danger of material being dropped down the shaft than when landing it at surface, and the
falling of timbers or stones from a height of even 100 feet is'likely to do as much damage to any person
struck by them as if they had come from a much greater height. If, as is often the case, the winding is
done from the bottom direct to surface, but a pent-house is also used in the winding compartment, then
the kibble has to be carefully raised until it has passed through the pent-house and been signalled clear
before rapid winding can be begun. This involves a man being kept to open and . cloge the doors of the
pent-house, pilot the kibble safely through them, and give.the necessary signals, and it becomes a question
whether the liability to falls of material from his station is not even greater than if the shaft were quite
clear, So ‘far as falls of material are concerned, the objection to working in deep shafts without
pent-houses immediately overhead appears, on looking into it, to be mainly sentimental, the risk being
little different from that in a shallow shaft.. C %

g There is, however, an undoubtedly serious risk of accident in sinking deep shafts if the men-have to
do all their travelling up and .down from surface on the kibbles, especially when fast winding.is doue.
There is always a certain amount of swaying of the kibble, and liability for it to catch on projecting
timbers and jerk off the men; or, even if the shaft is lined with planks, for a started end or nail to catch a
man’s clothes and pull him off. There have been very many fatal -accidents through men falling from
kibbles. One took place early this year in the Princess Royal Central shaft at Norseman. No reason
could be ascertained for his falling, unless possibly he fainted or became giddy, there being no projections
in the shaft and the winding having proceeded steadily.. .Another accident in Edwards shaft of the
Great Boulder mine at Kalgoorlie last year has already been referred to, in which case the bucket eaught
on. a. projecting bearer und then .dropped suddenly. Again, when to prevent swaying -of -the kibble,a
guiding cross-head or “ monkey ” is used, the safety appliance ‘itself has been known to become & source
of. danger by catching on tke guides and hanging up for a time and then falling suddenly. Yet another
possibility is that the kibble may become detached from the rope itself, as was the caselast year in the
(Gireat Boulder Deep Levels shaft.  Being unprovided with any safety catches, the kibble must fall to the
bottom of the shaft. To remedy the, difficulty is not altogether easy. One method which is fajrly
satisfactory in suitable ground . is to kgep the lining of the shaft well down towards. the bottom and
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than for deep shafts sunk from surface without intermediate openings. If the permanent high head gear is
erected over the shaft from the first it is possible to work this method to surface, but it may often happen
that the sinking is done for prospecting purposes, and that only small poppet-heads are at first used, only
high enough to allow of handling the kibble alone, thus making it impossible to use the cage and tail
rope. In this instance the best way which I can suggest to remove the necessity for the men riding all
the time on the kibble is to put in a double pent-house in the two compartments next to the kibble com-
partment, as near as practicable to the bottom of the shaft, and use a safety cage in the second windipg
compartment down to the pent-house. The men would then descend in the cage, step out into a small
recess cut in the side of the shaft and pass round on to the upper floor of the pent-house in the third
compartment, go down by a ladder to the lower floor, pass on it under the cage compartment, and go
down in the kibble the rest of the distance or else descend by the ladder way.. The recesses required to
allow the men to leave the cage and pass round to the adjoining compartment need only be very small,
and in wide shafts would often be unnecessary. When the distance to be ridden on the kibble to the
bottom came to exceed 250 feet the pent-house should be removed and another put in, say 50 feet above
the bottom of the shaft. The winding of men on the kibble would then be only for a comparatively short
distance, and ¢could be done at ‘a slow speed ; while the winding of dirt from the bottom through to surface
¢ould be done rapidly and without interruption.

Use of cross-heads tn shafis.—The fatal accident in Fidwards shaft of the Great Boulder mine at
Kalgoorlie, due to a descending bucket catching on a projecting bearer. and then falling away, has been
previously referred to, but is again quoted to show the necessity for some method of guiding kibbles to
prevent like accidents. The Inspector of Mines at Coolgardie, Mr. J. Crabb, has sent me particulars of
two similar accidents, one causing the death of five the other of three men. The first was in the Birthday
shaft of the Sydney Harbour collieries, and was due to the bucket swaying and striking a bunton at about
1,424 feet, or some 400 feet from the bottom of the shaft, and tipping over enough to throw the men, off,
The other was in East Scotland, in a large coal pit being sunk to a depth of about 1,200 feet. Four men
were being lifted from the bottom after lighting the fuses of a number of shots, and the bucket began to
oscillate and. strike the sides of the shaft, throwing off three of the men, who were, as usual, standing on

the rim of the bucket. The Inspector, reporting on the oecurrence, says:— . ;

“The immediate cause of the accident was the swinging of the kettle; had. there been nothing for
it to catch this might haveled to no fatal result. . One or two precautions might have been taken; first,
cleading the buntons with sliding deals, or second, fitting the kettle with a rider sliding in guides . .
Since the accident a rider has been added. This rider is of somewhat different construction from that
figured in my report of last year in connection with two fatal accidents at Newbattle colliery, one of which

was caused by the rider sticking on the guides and then falling away.” '

While cross-heads are without question of the gredtest service in steadying the bucket, the
reference just quoted to an accident from the fall of one points out that the use of these devices also
introduces a new source of danger. A good many similar accidents have been recorded, for example:—

Dr. Le Neve Foster, in his report as Inspector of Mines for the Isle of Man District, for 1894,
mentions one from the fall of a rider, which jammed and became hung up on its guide ropes and then
suddenly fell away. In this State there was an accident at he Euro mine a few years ago in much the
same way. by the fall of a cross-head. - Many miners stand so much in dread of this accident that they
refuse to work with cross-heads, regarding the danger occasioned by them as greater than that which
they prevent. This objection, which must be admitted to have reasonable grounds, based on bitter
experience, stands in the way of rendering the ise of these appliances compulsory under the mining
regulations, although the balance of evidence appears to be that, when properly constructed and used on
carefully made and well looked after guides, there is very little chance of their hanging up and that they are a

v

very great. safeguard. A good buffer and stop on the rope, above the heads of the men when standing on
the bucket should always %e'provided, to catch the cross-head if it should fall. The difficulty of getting
a completely satisfactory device for steadying and guiding the kibble strengthens the contention that
this method of raising men should only be employed for short distances of winding, and where no. other
better means are practically available. Wherever it is possible to use a safety cage or skip for raising or
lowering the men, riding on the kibble should be prohibited. . ]

Tipping Buckets.—Several accidents have been recorded during the last few years from the use of
tilting or tipping buckéts in sinking, these having the body suspended in the bow at a point below the
centre of gravity but held upright by a pin-and link. .On releasing the pin from the link, the bucket
turns upside down and shoots out its contents. These buckets are very convenient in sinking from
underground chambers where there is little head-room, and have consequently been much.used. The
accidents have resulted from the link becoming unfastened from one cause or another, permitting the
bucket to upset and discharge its contents down the shaft while being hauled up. Two men were
lse,riouleZL injured on 20th July, 1904, while working in the bottom  of Patterson’s shaft, on the Ivanhoe
mine, Kalgoorlie. They were preparing to open out at the 1,200-feet. level, and were sending. the dirt in
the bucket’ to the 1,000-feet level by means of -a winch- at the 800-feet level. The bucket had two
gpears or pins projecting two and a-half to three inches above the rim and each with a link thrown over
it, - They had sent away a bucket full of dirt and. it had been raised about 100 feet when it was heard
to knock againgt the shaft timber and immediately afterwards the contents fell and injured two of
the men. When the bucket reached the 1,000-feet level it was upside down and empty. The Inspector-
of Mines, after making inquiry, came to the conclusion that either the bucket must have struck against
the timber with ‘sufficient force to jerk the links off the spears of the bucket must have caught by its
rim against one of the frame sets and been turned enough to cause the links to fall off. Tt is to be
noted that the use of a cross-head would in all probability have prevented this accident.

A somewhat similar accident occurred at the Oroya Brownhill Mine, Kalgoorlie, on 6th September,
1904, by which one man was somewhat seriously injured. A side-tipping bucket was being sent away

»
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from the bottom of the Pomeroy shaft, and had ascended some 70 feet, when by some means it tipped up
and emptied its load down the shaft. The supposition is that some jerk caused the link to release itself
from the pin or possibly some stone may have shifted in the bucket and pressed the link up. There was
no visible defect in the appliance. Yet another accident of the same sort occurred during 1904 in the
Lake View Consols Mine. :

These and other accidents’of the same nature have led to attempts to improve the fastenings so as
torrender the unintentional overturning of the bucket impossible. The improved arrangements now used
in the Ivanhoe, Oroya, Brownhill, and Lake View Consols Mines are shown on the accompanying
lithographs from drawings kindly supplied by the managers. In the Ivanhoe pattern *there is a
keyway in the pin or lug through which the key is passed after the link has been dropped over the lug.

ter the key has been passed through the keyway it is reversed by means of a twist given to the handle.
The weight of the chain attachment is supposed to keep it in that reversed position while the bucket is in
transit.” The fastenings are in duplicate, one at each side of the bucket. The Take View Consols
‘device consists of a hammer-headed pin of just sufficient clearance to allow of the usual hinged link
being dropped over it. In other words the straight pins that have hitherto been in general use have
been replaced at this mine by ones that have two flat lugs at the top—one at each side. The slight sway
that must necessarily take place when the bucket is on its upward course would bring one side or the
other of the retaining link beneath either the one or the other of the lugs.” The Oroya-Brownhill device
is very clear from the drawing without farther description. - ' S

DEeax’s Sarery Device.

A safety device has been recently patented by Mr. Alfred Dean which merits attention, though
a8 yet it has mnot been tried on a working scale. Trials in Perth, with a large working model were,
however, very satisfactory, and the principle appears to beé good. The device may be called an
“omergency stop,” as it would not be used except in cases of failure of the ordinary,appliances.
It is intended to be' brought into action in case of a cage getting out of control of the engine-
driver. There were two fatal accidents from this cause in the State during 1904, involving the
deaths of six men. One was the terrible accident ‘in Edwards" shaft of the Great Boulder Mine,
Kalgoorlie, which has been previously referred to, when two gigs with five men in them engaged skidding
the shaft, fell to the bottom, and the other at the Golden Pole Mine, Davyhurst, where a braceman
incautiously withdrew the chairs and got on to the cage just as the engine-driver had released the clutch
holding the loose drum on which it was suspended. In sach cases the ordinary safety catches on cages
are of no use as the strong tension on the rope keeps them from closing on the gnides. Mr. Dean’s
idea in such an event is to seize the rope itself by an appliance which will bring into‘action a rapidly
increasing resistance and gradually bring the cage to rest without shock. The accompanying lithograph
is from Mr. Dean’s patent drawing, and the following deseription is quoted from his specification :—

“The object of this invention is to provide an apparatus for the arresting of a cage when anything
goes wrong in the engine room as, say, when the engines lose control of the winding drums.

“ The safety grip appliance is arranged and placed ‘at or near the poppet heads and close to the
overhead wheel, and the appliance is applicgble for either single, double, or multiple shafts.

“ For the arresting agents I employ a number of weights, and which come into operation on a system
of mathematical increase of progression. ’ o s ' ‘

“ The appliance will now be explained in conjunction with the accompanying drawing, and in such
drawing A is the bridge piece or sliding frame, having recessed ends forming guides Al, which run on the
skids A2. This bridge piece is formed with a central énlargement as A4, through which the hook may
pass when it becomes disengaged from the cage. This frame is suspended by the block and tadkle repes
A8, which rope passes over the pulley block B and treble sheaf block Bl, and passing reund the bottom
double sheaf B2, and finally secured as at B3 to the block B2 as shown, or in other ordinary manner.
The treble block Bl is suspended to the framing D4. To. the sheave B2 are attached any number of
weights as C, and which weights are connected to each other by the side links C1 and pins C2, and so
arranged that they allow the weights to fold up or become opened out to about 12 inches, as shown in the
drawings. To the sliding frame or bridge A are secured the jaws D hinged at D1, and which jaws are made
to grip the winding rope D2 which passes over the head pulley D8 mounted on the poppet head framing D4.
To enable this to be done by the engine-driver from the engine room I employa quadrant-shaped lever as E,
which is provided with a counterbalance as El, and pivoted as at E2 to the bearings ES, and secured: to
a beam piece E4. This lever is formed with a snug piece ES5, which latter engages with a lug as E,
formed on one of the grippers, and also is formed with the arm F1, which is connected with the rog F2to
the pivoted handle G in the engine room. This handle works on the quadrant guides F3 and held in
position by the tooth and notch G1 as shown. In order to cause the grippers to fall together, they are
connected by means of the slotted and curved link as H, and the pin HI1 works in such slot. When the
winding drum bolts, or the rope runs away, or the driver loses control of his éngine, he thereupon throws
the lever G over, and so causes the snug piece E5 to release the grippers D which, by closing on the rope
‘D2, cause the cage E and the sliding frame A and related tackle -and weights to become as in one united
whole, with the result that upon the descent of the cage and frame or pay-out of the rope the weights
C are lifted one at a time, so that no jerkis given to the cage, as the weight gradually increases by way of
progression until equilibrium is obtained, and the consequent arrest of the rope or cage. S '

“The total weights would be arranged so as to act as a counter-balance to the cage when loaded
to the degree found necessary for local requirements.” '

The danger with an appliance such as this which clutches hold of the rope when in rapid motion is
that a sudden jerk will be occasioned which might snap the rope. Care must therefore be takep not to
pick up the counter-balance weights too rapidly. If they are taken up evenly and progressively the effect
on the rope will, after the first small jerk caused by overcoming the inertia of the comparatively light
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bridge piece and its immediate attachments, be very similar to that of a brake applied on the winding
drum, bringing the cage to rest in the same distance. It should be borne in mind that the stress in the
rope caused by suddenly neutralising the momentum of the falling cage is much in excess of that due
to the static load.

In order to provide for cases of overwinding with Dean’s Appliance the usual safety detaching
hook is used, but the thimble is attached to the bridge piece, and this is prevented from moving upwards
by stops. The result is that the cage hangs up on the bridge piece, and falls downwards again until held

by the counter-balance.

There are obviously other methods of crea.ting“ a suitable resistance or counter-balance besides that
of weights proposed by Mr. Dean, but his is probably the most simple, easily understood, and least likely
to get out of order. )

Testing AND ExaMINATION oF WIRE RoPEs. .

The fatal accident in the Boulder Deep Levels shaft, from breakage of the winding rope and
fall of the bucket on to a man working at the bottom, has again drawn attention very strongly to the
necessity for the greatest care in examining the ropes on which men’slives depend. The rope which broke
seems to have had very little wrong with it so faras outside appearances showed, but was very much
corroded internally.

There is much need for systematic examination of winding ropes throughout the Stdte, and for the
establishment of regulations prescribing the methods by which they should be tested. The existing
Mines Regulation Acts make no special reference to this mafter beyond requiring (Sec. 23, Gen. Rule 20)
that all machinery, which by definition includes ropes, shall be kept in good order and condition. No
factor of safety is prescribed, and no indication given of what' is to be considered “good order and
condition.” 1In the event of legal proceedings arising in consequence of an accident from breakage of a
rope, it would devolve upon the court or the jury to decide as to the fact of whether the given rope was
or was not in good order and condition, and there would be endless opportunities for conflicting expert
evidence. )

. This question has received much attention in the Transvaal, and it has been found expedient to
establish a laboratory in which thorough tfests may be made. From the Annual Report of the
Government Mining Engineer for the year ending 80th June, 1904, Part II, page 54, it appears that a
small machine was first obtained capable of making tensile, torsion, and bending tests on single wires,
then a large 50-ton vettical machine, by Messrs. Joshua Buckton & Co., capable of making torsion, tensile,

- bending, and shearing tests on wire ropes up to 50 tons breaking load; and lately, a yet more powerful

machine has been ordered, namely, one of Messrs. Buckton & Co.’s 200-ton horizontal machines.

In response to my inquiries the Government Mining Engineer at Johannesburg has very kindly
sent me the following interesting letter .— '

“ With reference to your letter No. 6157/01 of the 13th April, 1905, I have the honour to inform
vou that the following publications are being sent to you under separate cover :—

“ (a.) Annual Report of Government Mining Fugineer, Transvaal, 1904.
“ (b.) Wire ropes used for winding: their strength, and some causes of its reduction.”

Respecting (a.), on pages 54 and 55 of Part II, you will find a short account of the work
performed in the Mines Department Mechanical Taboratory. In Appendix “B,” of Part IL, dealing
with the winding accident at the Robinson Deep Gold Mine, the detailed results of tests of portions of
the defective rope are set forth. i ‘ ‘

‘With respect to (b.), this paper—written by Chief Inspector of Machinery (J. A. Vaughan) and
Inspector of Machinery (W. M. Epton)—deals fairly fully with the methods employedin the testing of
winding ropes in the Mechanical Laboratory. From the tabulated results of lests of both new and old
ropes you will see that no simple or regular relation has been discovered between the breaking strength
of the rope as a whole and the aggregate breaking strengths of its component parts.

Our 50-ton Vertical Buckton machine has proved in every way satisfactory, except that its
limitations in the matters of length of test specimen and maximum-breaking load have been found to be
inconvenient. 'We have now on order at Messrs. Buckton & Co. a 200-ton horizontal machine.

Your requirements in the way of a whole rope tester would probably be best met by a 100-ton
horizontal machine. ‘

‘With respect to wire-testing machines, our 1,500 kilos Tarnogrocki machine has been found very
useful, but its accuracy cannot be relied on in the higher and lower parts of its total range (0 to 1,500
kilos.) To remedy this, and to increase our plant, we have recently ordered through Messrs. George
Oraddock & Co., Wakefield, England, the following :— .

One testing machine, to test wire in tension up to 2,000 kilos, as illustrated on page 40 of
“Dusseldorfer Machinenbau” Catalogue. - Approximate cost, including extensometer and
special dies, £84 10s. ‘

One testing machine, to test wire in temsion up to 300 kilos, as ‘ilhistrated ‘on-pa,ge 3 of
“ Tarnogrocki’s Catalogue.” Approximate cost, including exterisometer and controlling
. balance, £45. o f
One testing machine, to test wires for torsion, as illustrated on page 8 of * Tarnogrocki’s
Catalogue” (Figure 1). Cost, with spares, £27 3s. .

One testing machine, to test wire by bending, as illustrated on page 9 of “Tarnogrocki’s
Catalogue” (Figure 2), with changeable rollers. Cost £10 17s. »



R AR SRS At e

58

Regardmo the cost of the large testing machines, these are approximately :-—Fifty-ton machine,”
£600, f.0.b., London ; carriage and insurance, £150; cost of erection, £100. With this' machine we use
a chksteed Hvdrographlc Extensometer. The cost of this instrument was £150. The 5 h. p Tangye
oil engine, with pulleys, shafting, and small lathe, cost £175.

‘The estimate ‘of costs of 200-ton testing machine is:— , S
Machine, with pump and accumulator e, £2,950

Mechanical Autographic Recorder ... T

Freight, £150 ; railage, £350; insurance, £25 v - b25

Ereetion and sha.ftlng T s e e . 850 .
' £3,900

The Consultmg Engineer to the Crown agents recently advised us that the Mechanical Autographic
Recorder was more satisfactory and. also cheaper than the Wicksteed apparatus, and we. are therefore
giving the former a trial with the 200-ton testing machine.”

The fact brought out in the Transvaal experiments, that there is no snnple or regular relation
between the breaking strength of a rope as a whole and the aggregate breaking strengths of its
component wires, shows that it is quite necessary for satlsfactory testing of ropes to use 'a machine
capable of taking a test piece cut from the whole rope.

Messrs. Vaughan and Epton’s paper was read before the Transvaal Institute - of Mechanical

- Engineers, 11th March, 1905, and is entitled “ Wire Ropes used for Winding: their Strength and some

causes of its Reduction,” and should be consulted by managers interested in the question of preservation
and testing of ropes. They recommend: that in opening ropes for internal examination the following
method should be used,; which seems much preferable to the use of splkes, as often pra,ctlsed in this
State :—

“At a posmon in the rope where it is desired to examine mternally, this part should be brought
to a point a little above the collar of the shaft and the weight of the conveyance and dependent rope
should be taken tp by means of wooden-faced cla,mps resting on beams across the shaft. Itis then -
possible, by means of two Spanish Windlasses,” to turn the rope in opposite directions, this leading to
untwisting of the rope in a length of, say three or four feet, and allowing ' the internal examination to be
carried out. The lever bars used for the windlass should be secured to the rope by hemp lashings, which
also provxde a protected fulcrum, and the wires of the rope will not be mJured The loosenmg of the
strands is entirely * taken up” when the statical load is returned to the rope.’

From the Transvaal Government Mining Engineer’s Report for 1904, Part L., Page 10, it will be
seen that the articles of the Mines and Works ‘Regulations of that State ha.ve recently been amended to
read as follows :—

“ Article 40, subsection (c.) —-Wmdmg ropes shall be made of steel, of the best quality and
manufacture, free from any defect, and the wires used in the construction of the ropes shall be of sizes
suitable for use with the sheaves and drums fitted. Winding ropes shall not be used for raising or
lowering persons when, owing to deterioration, the breaking strain has become reduced to below six times
the maximum working load. In case a winding rope is used for other purposes besides the transport of
persons, the maximum working load, when raising or lowering persons, shall not be allowed to exceed ‘85
of the maximum working Ioad when the rope is in use fox‘ ‘Other purposes.

“N.B.—The maximum working load includes welght of rope in the shaft at the lowest
working point, as well as the weight of the skip, cage, or other conveyance and its contained load.

_ « Article 42, subsection (), subdivision 4 :—At least once a month the structure of the rope shall
be examined for the purpose of discovering the amount of deterioration of same. For the purpose of this

,exam.matlon, which shall be be made by the Resident Mechanical Engineer in charge of the machinery on

the mine, the rope must be thoroughly cleaned at selected places, and the Resident Mechamical Engineer
shall assess the strength rema,uung in the rope, and shall record each assessment in the machinery record
book.

“ At least once in six months in the case of a round rope, and once in three months in the case of a
flat rope, the rope shall be re- capped, and a portion, of length not less than half the circumference of the
pit-head sheave, cut off the lower end. The portion of rope removed shall be tested in the Mechanical
Laboratory of the Mines Department, at the expense of the user; to whom a certificate shall be furnished.
At each occasion of re-capping, the connections between the rope, skip, cage, or other conveyance shall be
annealed.”

The Chamber of Mines at Kalgoorlie has forwa,rded to this Department letters from some leading:
wire rope manufacturers bearing on opening wire ropes for examination internally. Messrs. John Shaw,
Limited, of Sheffield, say that opening a rope for 20 feet or so for the purpose of examination “would
certainly be very detrimental to the good working of a rope, as it disturbs the strands, and it is by no
means certain they will fall exactly into their own places again, and unless there is very strong evidence
of failure or reasons for doing go, we should not recommend this form of examination,” and go on to say
that the rope being opened would have a prejudicial effect on its life.  Messrs. D. H. and G. Haggie, of
Sunderland, say: “It is quite possible for an expert to raise the strands of any partlcular rope and get
them back again into position, but we do not think this is an advisable step, nor will it be ‘an advantage
to"the life of the rope unless done by a practical rope maker. We see no necessity for opening out any
rope every 20 feet, and think it would be a very dangerous practice.” On_ the question of re-capping
ropes, Messrs. Shaw remark: “1It is a very wise and useful thing to re-cappel the rope at certain periods,
especially if working in a wet pit, as the jar and shaking of the rope and stopping and starting has a
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very detrimental effect, and.a tendency to make the rope brittle; and this should be looked to frequently,
" and as-occasion occurs, re-¢appel. In all our large mines at home and in Africa these ropes are regularly
_re-cappeled at intervals, which vary accordingly to the circumstances under which they are working.”
Messrs. Haggie concur in this, saying : “The bulk,of the coilieries, mines, ete., in Great Britain test the
condition of their ropes every three months, by cutting off the hose or cappel next the cage, and
_re-socketting it, at the same time examining the condition of the internal wires at that particular place.”
Messrs.:George Cradock and. Co., of Wakefield, also recommend frequent re-capping, saying: “It is
exceeding important that all winding ropes should be re-capped every four to six months, and when the
cap is removed a length of rope equal to about the diameter of the head gear pulley should be cut off,
and this piece of rope should be opened out and carefully examined both for corrosion and broken wires.
"If this piece is corroded it is advisable to remove a further length of rope.  The cap end of the rope is
‘always subject to a large amount of vibration and fatigue, and for this reason alone it is-prudent to re-cap
a rope.and remove a length of it; also, the water naturally runs to the low end of a rope, and lodges near
‘the'cap.  Thus in ordinary practice it is found that this portion of the rope is more liable to corrosion
“than any other.” : ' - v

There can be no doubt that the unskilful opening of ropes for examination may often be detri-

mental to them and lead to internal corrosion, but it is difficult to see how internal examination can be

.dispensed with. The internal condition depends greatly on the care with which the rope has been made
‘and the completeness with which its component wires are lubricated throughout its structure, and
_cannot be ascertained without opening for inspection. If is quite unsafe to rely on the outside
appearances only. The remedy against inducing internal corrosion must therefore be sought in ‘the em-

ployment of skilled men to open the ropes and in the application of suitable protective dressings to the

“pottions opened before closing them up again. The accident at the Boulder Deep Levels mine showed
that the examination of the pieces of rope cut off when re-capping was not sufficient to tell the state of

the rest of the rope, as it was proved that the rope was good for about 20 feet at the lower end next the

kibble, but very much corroded internally higher up. The break was 165 feet from the shoe.

- Meprcar ExamiNATION OF ENGINE-DRIVERS.

It has been represented more than once to the Department that there exists a necessity for
_periodical medical examination of engine-drivers in charge of winding engines, especially fast running
first motion engines, to ensure that they are not affected by any complaint which might render them
«suddenly incapable of controlling the engines. For example, an engine-driver suffering from heart disease
might collapse suddenly while winding a cage load of men. Defective vision, making a driver doubtful
of signals from the braceman or of the position of marks on his indicator; defective hearing, making him
unable to receive knocker-line signals correctly, or epilepsy might also cause a bad accident, and the fact
that the man had passed a satisfactory medical examination when getting his certificate is no guarantee
that he will in after years remain physically fit for his duties.

. The practical difficulties in the way of requiring by law that drivers should periodically obtain
“certificates of physical fitness are obviously great, but there seems no less reason for insisting on a mine
‘owner seeing that his driver is fit to control his engine than for requiring him to have the engine itself in
‘good order and condition. Both man and engine are necessary for raising and lowering the men working
‘underground, and the lives of these men while on the cage depend on the physical fitness of the driver
equally with the good condition of the inanimate appliances.

. This question. was discussed in the Legislative Assembly in committee on the Inspection of
-Machinery Bill, during the season of 1904, but a propesed section requiring periodical medical ezamina-
tion of winding engine-drivers was throan out. For their own protection, nevertheless, it is advisable for
.ine-owners to satisfy themselves that the men whom they employ as engine-drivers are physically fit and
proper .persons to carry out the duties entrusted to them.

Prans or Mings.

This is a matter which is in a very unsatisfactory state under the existing Mines Regulation
Acts. Section 81 of the Act of 1895 requires plans to be kept at the mines and to be posted up at
intervals of not more than three months, and permits the Inspector of Mines to take a copy or
tracing thereof. The scale prescribed is two chains to an inch, which is inconveniently small for
the working plans of mines. It would be better to adopt one of the scales commonly used for mine
glans, say 20, 30, or 40 feet to the inch, so that copies of the working plans could be given to the
nspector with the least amount of trouble possible.. The worst point about the section as it stands is,
however, that unless the inspector takes copies of the plans no record of the extent and position of the
-workings comes into the possession of the Government until the abandonment of the mine, when,
-under Section 82 of the Act, the owner is obliged to furnish complete plans to the Minister within
three months. It is quite impessible for the Inspectors of Mines to keep tracings of all the mine
-plans in their districts, a work which would necessitate the continuous employment of a staff of draughts-
-men, and consequently there is no regular system of obtaining plans of the mines of the State
for record. The provision requiring plans to be sent in on abandonment.of & mine is practically a dead
letter, as mines are rarely definitely abandoned until long after they are shut down.. Very commonly the
owner is in hopes, of soon starting work again, and does not abandon the mine until his lease becomes
forfeited. - - By that time the enforcement of Section 82 is often impossible, or, if possible, the completion
of the plans may involve more cost than paving the penalty for a breach of the Act. The object of re-
quiring plans of mines to be regularly supplied to the Mines Department is to insure that they are
systematically kept, and to provide a record for public information in later years. The mines are the
property of the State and liable to revert into its possession, and it is reasonable that the State
should require; as a condition of its leases for mining purposes, that the lessee should supply plans
that will show what has.been done during his tenancy. It is also very necessary that there shquﬁi be
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records of old workings for the sake of safety, especially when the old workings become filled with water.
There have been numerous disastrous accidents in mines from breaking into old workings full of water,
and accurate plans kept for public record are the best means of preventing such. It is not sufficient
that the plans should be kept at the mines themselves; for it constantly happens that when a mine
shuts down it becomes nobody’s business to see to the preservation of plans and books, and these
become lost and destroyed. Legislation on this question should therefore provide for the regular for-
vsvarding to the Minister for Mines of copies of the plans of all important mines at work throughout the
tate. '
ABANDONED SHAFTS,

In my report for 1908 I referred to the necessity for defining whose business it is to attend to the
filling up of old abandoned shafts which are dangerous. . It has lately been decided that this will no
longer be done by the Mines Department, but left to Local Bodies, who must apply, if necessary, for
agsistance in doing so to the Public Works Depurtment. To prevent recurrence of this trouble, the
new Mines Regulation Bill now before Parliament proposes more stringent provisions than hitherto for
the covering of old shafts by the owners of leases and claims, :

StripPiNg OLD SHAFTS. -

The practice of removing the timber coverings of old shafts and of unlawfully taking the timber
lining out of them continues to give much trouble to Inspectors of Mines and to the Police. It is usually
difficult to get convictions in such cases, but every effort should be made to secure them and prevent the
practice, as this renders nugatory all efforts to keep such shafts from becoming a menace to the safety
of the public. The covering of shafts, where possible, by brick arches 10 to 20 feet below the surface and
filling above these with earth is strongly recommended instead of wooden covers, ‘

Trr Mines Reeurarion Acr AMENDMENT AcT, 1904.

In November, 1904, “ The Mines Regulation Act Amendment Act, 1904,” was passed by Parliament
and became law, giving Inspectors of Mines more. defined powers in regard to unsafe practices not
specifically mentioned in the principal Act of 1895. At the same time it allowed the mine manager the
right of an appeal to arbitration if he thought the decision of the Inspector an unfair one to him or his
work. Previously it had not been anywhere clearly laid down that the requirements of the Ipspector
must be complied with, though this was involved in the general power given to Inspectors under section 9
(7) of the Actof 1895:  to exercise such other powers as are necessary for carrying this Act into effect.”
The Amendment Act of 1904 has strengthened the hands of the Inspectors very much, enabling them to
enforce their demands unless the manager is prepared to submit the question in dispute to arbitration.

Herear or SrtoPES.

One of the questions which the Amendment Act of 1904 has enabled .the Inspectors to deal with
more decisively than heretofore is that of the height to which stopes may be carried without filling.
There have been a great many complaints from time to time that the stopes in many mines are carried
80 high that there are large overhanging masses of unsupported rock, and that the “back” carnot be
properly examined and freed from loosened material. Several accidents from falls. of rock have
occurred in such places, which might presumably have been prevented if the “back” had been more
accessible. It has therefore been claimed on behalf of the workmen that it should be laid down by
law that no stope should be carried higher than 10 feet above the filling, which would involve that
each stope should be filled with mullock immediately affer removing the broken ore before another
could be commenced. The exigencies of mining work often do mot permit of keeping the filling so close
up to the working faces, and strict insistence on any such rule would undoubtedly hamper the mine-
owners very much indeed in keeping up supplies of ore for the mills, and would largely increase the working
costs. This is against the interests of all concerned in the industry, whether workmen or mine-owners, and
the utmost latitude, compatible with safety, should be allowed to the latter in their methods of working
to enable them to reduee cost of production to the minimum. 8o long as the work is carried on so that
the workmen’s safety is thoroughly secured the methods of working should not be prescribed by law, but
should be left to the mine manager. It is his prerogative to fix the method which he considers most
applicable to the conditions of his mine. To require by regulations that filling must be used in all mines,
involves the proposition that the workings cannot be maintained in a safe condition by any other method,
which is quite untenable. It has in very many mines been found impossible to fill al] stopes, and other
methods of supporting them have had to be used, for example, the square-set system of timbering, and it
would be absurd to deny the mine-owner the use of well approved and safe methods suitable for his
particular case. There is so much variety in the conditions of different mines—the nature of the ground
varying not only in adjacent mines but even in the same mine —that it is not reasonable to prescribe hard-
and-fast rules. A practice which is safe in one place may not be permissible in an adjoining one, and the
precautions to be taken for safety must always be mainly a matter for individual judgment on the spot.
Skilled workmen under the direction of experienced foremen and capable managers are the best guarantee
of safety in mining operations. ,

It is the practice of the Department, therefore, to leave to the discretion of the Inspectors of
Mines, who are.able to look into each case on its individual merits, the decision as to whether the methods
of working adopted in any mine are or are not sufficient for safety of the workmen ; and I would urge that
this is much more reasonable than laying down absolute rules. If an Inspector considers that safety is
not sufficiently provided for, he has now ample power to get his reasonable requirements attended to ; but
he should not dictate to the management of a mine the method by which the required result is to be
brought about unless he is convinced that no other proposal to arrive at the same end can safely be
entertained. 8o long as safety of the workmen is secured the mine manager should be given all possible
freedom in carrying out his work to what he considers the best advantage. 'The only exception to this
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principle which in my opinion should be recognised, would be the case of a method safe enough for the
present moment, but which would develop dangerous features later on. Looking to the future of the mine
as well as the present, the Inspector would be justified in objecting to any mode of working which would
ruin the mine eventually. Such a case would be the stoping out of ground on light temporary timbers
under a river or lake, where the collapse of the workings would irretrievably flood the mine.

The main point to be kept in view in dealing with the safety of stopes is not so much their height
as their accessibility for examination and removal of loose rock, and the possibility of securing them with
timbers. If they are so high that they cannot be conveniently examined and sounded, it is plainly unsafe
for men to work without putting in timber to protect themselves from falls of rock. The alternative to
close filling, therefore, is increased timbering, and the choice must usually be decided by the exigencies
of the moment. The rule should be that all ground whose safety cannot be guaranteed by frequent
inspection and working down of loose stuff must be secured by timber.

VENTILATION AND SANITATION oF MINES.

The repbrt of the Royal Commission appointed to inquire into these subjects has been published,
and is therefore available for public information, and it is hoped that its recommendations will be taken
to heart by both managers and miners, and more atlention be given to these important matters.

EMPLOYMENT OF ALIENS IN MiINEs.

The report of the Royal Commission on the Immigration of Non-British Labour has also been
published, and contains recommendations to obviate the difficulties and dangers arising from men being
employed in the same mine who are unable to understand one another’s language. This inability to
communicate one man with another has been the cause of lives being endangered on several occasions.

Mining CENTRES VISITED.

During the year 1904 my duties as Chairman of the Royal Commissions on the Ventilation and
Sanitation of Mines, and the Immigration of Non-British Labour took up so much time that it was not
possible to visit many of the mining fields'with a view to reporting upon the circumstances under which
mining is being carried on in them, their prospects of progress, and their requirements of improved
facilities for working. 'While these commissions were visiting different parts of the country I saw many
of the principal mines and was able to obtain a good deal of information as to the fields in their vicinity,
but my time was taken up almost entirely in the inquiries on the special matters dealt with by the
Commissions. It was not possible therefore for me to make any general report on the state of the mining
industry in the districts visited by the Commissions, the inspection being much too limited and incomplete.

ERLISTOUN AND DUKETON,

In January, 1904, I accompanied the late Ministet for Mines, Mr. Gregory, on a flying visit to the
Erlistoun and Duketon district, travelling from Laverton northwards to Duketon. The country between
these two places appears to be favourable throughout for occurrence of gold, a large number of auriferous
reefs having been found at intervals throughout it. It is mostly the usual greenstone of our goldfields,
often schistose, and the surface is plentifully strewn with concretionary ironstone and often with white
quartz. Bars of black jusperoid quartz and outcrops of white quartz occur pretty frequently. The dark
banded jasperoid reefs often stand in close connection with chutes of auriferous quartz in the Murchison
and East Murchison districts, as instanced in the Westralia Mount Morgans, Craiggiemore, Lancefield, and
Mount Magnet mines, and many of the smaller mines at Boogardie. The “ King of Creation,” mine, about
- 88 miles north of Laverton, is on one of these jasperoid lodes with ironstained cellular quartz portions in
it, and other bands that are soft and micaceous. In many respects it closely resembles the ¢ Lady Miller ”
lode now being so successfully worked at Norseman by the Lady Mary G.M. Co. There was a shaft on
the “XKing of Creation” at the time of my visit down 108 feet, to water-level, in which the lode was
proved for 27 feet in width without, in all probability, its entire thickness having been cut through.
Crushings of 50 tons for 19 dwts. to the ton, 80 tons for 18 dwts. per ton, and 31 tons for 14 dwts. per
ton were reported by the owners. Testing the lode is however expensive, cartage to the Laverton battery
costing 30s. a ton. The “Little Doris” 5-head battery is only 2¢ miles distant, but the charges there,
without cyaniding, were 80s. a ton.. The oxidised ferruginous material from the “ King of Creation” reef
could not be expected to yield a good extraction of gold by amalgamation only. This large auriferous
body is probablp, on the average, of very low grade, but it seemed to me to be deserving of systematic
opening and sampling in view of the possibility of its being able to be worked with profit by an open-cut
system on a-large scale. The water in the shaft is fresh, and in a well 70 feet deep, to the south of the
hill on which the lode outerops, there is said to be a large supply of good water.

“The Little Doris” was not working at the time of our visit. The reef has been worked along the
outerop for about 600 feet from five shafts, the principal one of which is 125 feet deep. Water-level is
at 60 feet in this, and the supply is sufficient for the five-head battery. The water is brackish. The reef
is said to have averaged 32 dwts. per ton by amalgamation only, from some hundreds of tons crushed, and
to have been about four feef in thickness. It is composed of good-looking quartz, often carrying a little
galena. The outfit of machinery on this mine seemed very inadequate for economical work. There are
several other prospecting shows in this vicinity which I had no time to visit. The country seems fairly
soft schistose greenstone in the oxidised zone.

Some 44 or 45 miles from Laverton, on the road to Duketon, we come to Mr. Kirkpatrick’s ¢ Little
Battery ” of three stamps on the “ Caledonia” mine. This has a reef about four feet wide, which has
given fair returns. The water supply is rather insnfficient. ‘

Five or six miles farthex north is the * Mistake” mine, which has a strong reef outcropping for a
long distance on surface, and said to carry gold along the whole length exposed. It is equipped with a
10-head battery, and was putting up & cyanide plant at the time of our visit. The main shaft was down
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100 feet, and there was not much water at that depth. - The owners said the reef had averaged about
10 dwts. to the ton in their crushings, but some}parts had gone to 30 dwts. If the values are as stated by
them there seems much reason to expect that the mine will be a good property. My visit to it was quite
too short to allow me to make any tests to verify the values. ’

Between Erlistoun and Duketon the road passesthe “Baneygo’ mine and battery, at which a good
deal of work has been done. . There was no one on the ground at the time of our visit and no appearance
of work having been done for some time, 8o no information was obtainable. C :

The township of Duketon is on the “Golden Spinifex*’ linie of lode, which runs a long distance
through several leases. There appear to be three or more parallel reefs, forming a “run” of lodes very
similar to that at Edjudina. Work was going on- at the time of my visit upon the * Ballantyns,”
“Combine,” “Reose of Persia No. 1,” *“Rose of Persia,” “Marmont,” “Long Reach,” *“Golden
Spinifex,” ¢ Lauriston,” «“ Wallaroe,” “ Water Melon,” « Morialta,” and two or three other leases upen
this line. Most of the workings were from prospecting shafts, 60 to 80 feet deep, down to the water-
level. The water-level comes nearer to the surface going northward, owing to fall in the ground, being at
about 80 feet at the south end and at 10 feet in the “ Morialta ” at the north end.” Thé country is schist
very similar to that at Edjudina and Yarri, and is often very white and soft. The quartz in places appears
to be a metagomatic replacement of the schist, retaining its lamellar structure. The reefs are from two to
six feet wide, and have the smoothed walls-characteristic of fissure veins, Very fair crushings have been
obtained from several of the leases, and the line of reef appears to be gold-bearing throughout its length.
“ The Rose of Persia,” ““ Golden Spinifex,” *“ Lauriston,” and ‘“ Water Melon” had the most extensive
workings at the time of our visit. The “ Golden Spinifex” has a five-head battery and small winding
plant, but has been very unfortunate in losing two shafts through swelling of the soft white ground. ~ The
“ Water Melon” had a steam pump at work, variously stated to be raising from: 24,000 to 40,000 gallons
of water a day. The water is quite fresh, and has been made use of in irrigating a vegetable garden with
excellent results. This good water supply will be of muchi advantage to the district in time, but at present
is a great drawback to the prospectors. The whole of the district around Duketon appears to have good
fresh water fairly plentiful at comparatively shallow depths.” - ‘ ' - ‘

““The Golden Spinifex” line of reef seems a very promising one, and the establishment of .a_State
Battery, which was decided upon by the late Minister during his visit, and has. since been erected, will
enable it to be properly tested. The State Battery is located about two and a-half niiles north-west from
Duketon, in order to be as centralas possible to not only the “ Spinifex ”” line of reef but also the others lying

_ to thie westward of Duketon. There are a large number of gold-bearing reefs between Duketon and the
“ Mulga Queen” mine, which is about 19 miles further west, ‘The Mount Maiden Reward,” five miles
from Duketon, has a reef of two to three feet wide, trenched along the outcrop for 400 feet and with two
shafts 107 and 60 feet deep. This is a well-defined, fissure lode. The “Lady Bella,” 14 miles from Duketon,
has a smaller reef, from which 40 tons were crushed for 84 ounces of gold, but which had very little work
done on it when I saw it. ¢ O’Connor’s Reward,” about 12 miles from Duketon, had some rich leaders,
and crushed 191 tons for 46 ounces of gold. The “ Famous” had from 2} to 3} feet of stone, and had a
shaft sunk 110 feet. Gold has been traced on the outcrop for nearly 200 feet. Some very mnice gold-
bearing stone was séen on this reef, which seems likely to be a good one. It is about 17 miles out from
Duketon. The “ Famous Blue,” some 15 miles from Duketon, had very little done on it but trenching at
the time of our visit, but showed large outcrops of white quartz. From surface appearances it seems
likely that there were several reefs close together. One that was being trenched upon was about 12 feet
wide where cut, and showed a good deal of gold. The ¢ Mulga Queen ™ reef has been traced through three
leases, the outerop showing in surface trenches about three feet of quartz. A main shaft had been sunk
105 feet, getting water at 56 feet, and a battery of five stamps was being put up when I saw it. The
water supply was said to be 4,000 gallons a day of soft fresh water. This appeared a very promising
mine, and has since had several good crushings. ) '

The Erlistoun and Duketon Districts are yet in quite the first stage of development, and require
a great deal move prospecting and opening before their importance can be justly éstimated. Evena flying
vigit is, however, sufficient to show that the reefs are numerous and have prospects of gold- sufficient
to justify high hopes of their future. The impression gained by me was that there was a very valuable
district to be explotted. Prospectors gave also good accounts of the country westward from the * Mulga
Queen ” right through to Lake Darlot. ; : - .

Prirrirs River GOLDFIELD. P

In February of 1904 T accompanied the late Minister for Mines, Mr. Gregory, to Ravensthorpe and
spent a week in examining the mines of the Phillips River Goldfield. As this field has been again visited
during the present year and a later report has been made public (appended hereto in Appendix No. 3) it
is unnecessary to make special mentjon of the mines visited beyond saying that the Minister decided to
proceed with the purchase and erection of Smelting Plant. RIS

" Brack Ranam DistrIcT. .

‘A short visit was made to this field by the late Minister and myself in April, 1904, when most of the
workings were visited. Quartz reefs are scattered over a wide area of country. The prevailing rock is
greenstone, often schistose, but there are dykes of quartz-porphyry which traverse the greenstone, and are
likely to be of importance in any theory to be formed as to the origin of the auriferous reefs. The general
structure of the district was described by the assistant Government Geologist, Mr. ‘Gibson, -in a report
which was printed in the Annual Progress Report of the Geological survey for the year 1908 in:last Annual
Report of the Department of Mines. The  patches ” of alluvial gold therein described-had been pretty
well worked out at the time of our visit, and the district was beginning to' depend on its auriferous reefs.
Close to the west of the township of Numgarra "work was in progress on the “ Warriminna,” “ Bright
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Beauty,” “ Star,” and “ Eureka " leases, on which shafts have been sunk from 50 to 75 feet in depth. The
workings in these are on a somewhat undefined ““formation,” which appears to be a decomposed quartz-
porphyry dyke with veins of quartz through it. A crushing of 50 tons from the “ Warriminna ” is stated
to have given a return of 10 dwts. per ton by amalgamation. There has been some fairly rich stone found
in veins in these mines, but on the whole they seem to be of low grade. Very careful sampling is required
to ascertain if there is any prospect of them being able to be made pay if worked on a large scale; there
seems to be some hope that this might be possible.

About five miles east of Nunngarra, on the road to Lawlers, is the ‘ Butchers ™ lease, on which
there was a shaft 66 feet deep. The reef was about four feet wide and showed a good deal of visible gold.
The outcrop is traceable to the north-east about 400 feet, and the reef seems to be a strong, well-defined
fissure lode. =Water was struck at 64 feet in the main shaft and proved too much for windlass work.
This reef seems to be well worth opening up and testing by crushings. ~ '

The principal reefing workings are in two groups of leases, one lying about seven miles somewhat
east and north from Nunngarra, the other about six miles north-east, and which are separated from one
another by a distance of about two and a-half miles. ‘

In the north-eastern group, on the “Chicago” lease (138) a large quartz outerop was seen, the reef
being about four feet thick in some shallow workings, but there had been no crushings to test the values.
On the “Worker” and “ Welcome ” leases and in Jobson’s mine the reefs were very small and flat-lying,
and were in a quartz-porphyry dyke running more or less north and south. These small veins have been
pretty rich at times. The ¢ Floater” lease had a shaft down 80 feet at the time of our visit, with a
smallish reef, about a foot wide, of fairly good quartz showing gold pretty frequently. In the * Fingall”
lease there was seen a large outcrop of quartz, said to carry gold. The reef seems to lie pretty flat, and
little work had been done on it. This is close to one of the large “jasperoid” formations above mentioned,
which has itself” been found to contain some gold in parts.- In the « Lord William ” close by, a reef of
quartz runs against the jasper bar and appears to be cut off by it. The “Koinoor” is another lease in
this group, and has a small reef on which two shafts had been sunk, and from which a good crushing was
obtained. The stone in this reef is often coated with yellow metallic-looking limonite very closely
resembling gold to the untrained eye. In the ““ Abundance” lease there was a shaft 110 feet down, with
a small reef of fairly rich quartz. South of this shaft about four chains there is another huge outerop of
the jasperoid formation.

'The northern group of leases comprises the most important mines as yet discovered on the field,
and it seems rather likely that the principal centre of population in the distriet will be in this vicinity.

The « Horseshoe” (458) and “ Dulgite” (248) workings were on tHe same lode, and both had
whip shafts down 60 feet to 80 feet on the underlay, which is rather steeper than one in one, The reef is
small, the stone only averaging eight to 12 inches in width, but crushings have shown it to carry fair
gold, payable in the soft weathered rock. When the rock becomes hard it is doubtful if these small veins
can ‘be worked successfully. They appear to be of the fissure-vein type, and are likely to be persistent in
depth. ' ‘

The “ Wanderie ” line of lode is a strong reef about five or six feet in thickness, running N. 75° E.
through 8B and adjoining leases, and traceable on surface for over 10 chains in length. "A shaft has heen
sunk 120 feet, but had not reached the lode at the time of our visit, and another was down on the reef
75 feet. 'The first crushing of 65 tons returned 37 dwts, of gold per ton by amalgamation without
cyaniding. This seemed a strong, good-looking lode, and likely to open up well.

" 'On the “ Sandstone” lease (68) two shafts have been sunk on a strong, well-defined lode three to
six feet in thickness, with well smoothed walls. The quartz appears to have been subjected to strong crushing
stress, being in these workings so shattered that it is difficult to get a solid piece the size of a walnut,
while most of it is coarse angular sand. Very fair prospects of gold were obtained in this material, and
the reef seemed likely to be a valuable one. South of the *“ Sandstone” is the ‘ Kingoonya™ lsase (168)
into which the * Sandstone ” lode passes, being cut near the boundary between the two leases. A shallow
shaft sunk further south had cut a small lode on about the same course as the “ Sandstone” reef, but
unlike it in appearance, being bluish hard quartz. In lease 10B (* Undaunted ) and 748 (“ Undaunted
East””) prospecting was in progress, and near the north-west angle of the former a shaft about 87 feet deep
had cut a lode three to six feet wide running a little west and north and corresponding fairly well in
position with the expected continuation in this direction of the “Sandstone” reef. The quartz is blue
and hard, but somewhat fractured. Fair gold was got at this point. In the “Undaunted East” a
parallel lode about 2 feet 6 inches wide of blue hard quartz had been cut in two shafts about 10 chains
apart, and yet another parallel lode has been found to the west of the *“ S8andstone” line.

The “Black Range” group of leases (5B and others) lie between the *“Sandstone’ and “ Wanderie”
groups and the most extensive workings on the field were on them. A strong lode outcrop has been
traced on a more or less north and south line for over 15 chains in length. . A main shaft has been
sunk 160 feet, which cut water at 112 feet, about 300 gallons per hour. There were also another shaft:

* 60 feet deep and a north shaft 32 feet deep on the reef. A 10-.stamp battery had been erected and

excellent results were being obtained at the time of our visit. The reef seemed a very promising one.

About 15 miles on the road from Nunngarra to Lawlers we passed the « Maninga Marley” lease,
on which there was a vertical shaft 60 feet deep. This reef runs & little north and east with slight
underlay to the north, and at the bottom of shaft was six feet wide and not then completely cut through.
In a shaft sunk 40 feet on the underlay there was a thickness of seven feet of quartz, with four feet of
softschistose lode material on its footwall, all carrying gold. Fair prospects of gold were obtainable
from the stone and the reef seemed likely to be a payable pne.

From this point eastward to the Lawlers Field the couuntry passed over on the road is mostly
granite and several reefs are vigible but do not appear to have been found worth working.
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LAWLERS.

At Lawlers the greenstone country is again encountered and an auriferous district once more
entered. The mines are somewhat sparsely scattered over a belt of country extending from about two
miles' south of the Lawlers townsite to eight miles nortk of it and about six miles in width. The
most extensive workings are those of the East Murchison United Company and the Vivien Company.
The former have a large battery close to the townsite of Lawlers, from which & tramway extends south-
west about four miles to the “ Donegal” group of leases and north-north-westerly about six miles to
the “ Waroonga " group. A branch from the “ Waroonga ” tramway, a little over three miles in length,
runs out north-easterly to the Empire leases, and another branch from this to the north about a -mile
long communicates with the ““ Lone Star” leases. The quartz from these mines is brought in by the
tramway to be crushed by the central battery at Lawlers, This is a systemn which has many advantages
and which might be followed with benefit in many of our fields. It enables the milling fo be concentrated
at one central point where work can be carried on in the most elaboraute way at the cheapest rate, and
ensures constant supplies of ore for the battery. The cost of carriage is small and is largely offset by the
better saving in gold and cheapness of working possible in a large and completely equipped mill than .in
the smaller mills that would otherwise be required at each mine. C

At the time of our visit no mining work was going on in the E.M.U. Company leases at the Lawlers
centre, the stone being brought in from the Waroonga, Donegal, or Empire mines, The general value of
the ore was low. The principal purpose of the visit being to see the smaller mines of the district and
consider the question of a State battery for their benefit, we were unable to look through the workings of the
large mine except for a hurried visit to the Warconga. In this the main shaft has been sunk to No. 4
level or 365 feet, and the lode was six or seven feet wide, underlying  westerly. The lode material is a
good deal like that in the Sons of Gwalia mine and in some of the Kalgoorlie mines, greenish dark
coloured silicious material with much actinolite and strings of quartz. At surface there.is a large open.
cut excavation from which a large amount of low-grade ore has been crushed. In depth the lode has
been somewhat poor, the returns being given to us from 5 to 7dwts. per ton. '

The Vivien mine is about 7% miles north-north-east from Lawlers. The lode rums about north
25 degrees east, and underlays about 45 degrees to the south-east. It is worked from a main underlay
shaft, which was down to the 220 feet level. The lode had been opened for about 1,500 feet in length,
and is seen to be a fine strong body of quartz up to 15 feet wide, with well defined walls, axd carrying
fair values in gold. It had every appearance of turning out a fine mining property. A 10-head mill and
cyanide plant had been erected, and active work was in progress both on surface and underground. The
mine was stated to give about 120,000 gallons of water per day. ’

Of the smaller mines the following were visited :—

Caroline (627).—This lease lies about a mile and a half east of Lawlers. A shaft has been sunk
about 57 feet deep in a large lode of quartz probably up to 20 feet wide, but not cut through so as to
expose both walls. About five feet in- width were being worked, with returns of from 10 to 18dwts. to the
ton by amalgamation. '

. Bounty - (19).—This lease lies two miles west of Lawlers. It had a shaft’ down 95 feet worked
with a steamn winch. At the bottom of the shaft a lode had been driven on for 85 feet.showing a broken
jumbled formation five to eight feet wide, apparently shattered diorite with strings of quartz. The values
were.good. ‘There was a good deal of water in this shaft, and as it was, fresh it was being used with
splendid effects in irrigating a vegetable garden. ‘

-Surprise.—This mine had a shaft 60 feet deep on a-lode about four feet wide.. The last crushing
of about. 400 tons was said to have averaged 8dwts. gold per ton by amalgamation. - The country is hard
foliated amphibolite, and several other reefs are seen in-this vicinity. The reefs run more-or less north
and south corresponding with the foliation of the country. : o

Smith and Langford’s Battery—This is situated at the Giovernment well, which contains a good
supply of fresh water. Tt consists of 10 stamps and a 4-vat cyanide plant. Most of the public crushing
of the southern part of the district is done at this battery. ' ‘

Empress of the East.—This was an abandoned mine on which a fairly large lode up to six feet in width
has been traced for about five chains by surface cuttings. Crushingsare stated to have returned from six
to 17dwts. per ton. = As the Waroonga tramway runs very close to this reef its stone could very readily
be sent to the E.M.U. mill if, on further prospecting, it were found to be worth working. ‘ ‘

.In the New Woman South lease, towards the south end of the Waroonga line of reef, a small reef has
been worked to about 50 feet in depth with good results, but was not worked deeper on account of a heavy
influx of water, said to be about 1,500 gallons per hour. " The outcrop has been worked for over 300 feet
in length.

The same lode continues into the “ New Woman”’ lease (858) and has been worked along the outcrop
for over 600 feet. It was about two feet wide and is stated to have yielded fa.irly good stone. There was
an engine shaft on this lode said to be 150 feet deep, but the machinery has been removed. The flow of
water is said to have been about 2,500 gallons an hour. oo ' ‘

About a chdin east of the shaft there is seen a wide formation of ironstone, shattered country, and
quartz said to carry a little gold, and about four chains to the east there is a huge quartz outcrop running
north and south on which it has not apparently been found worth while to do any crosscutting.
Immediately east of this, however, a good deal of work has béen done on a shattered schistose formation,
said to give prospects equal to 4 to 6dwts. of gold to the ton. One- test crushing is said to have resulted
in a return of 4dwts. to the ton from a parcel taken across a width of 30 feet of the lode material. - The
tailings from this ore were not tested, but those from a similar test of 60 tons which returned 16 ounces
of gold by amalgamation are said to have given 3 to 3%dwts; of gold by assay. Very little work has been
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1

done on this large low-grade body, but it seems to deserve very careful sampling and testing. The
Waroonga tramway runs through the lease. The New Woman reefs are on the line of the “ Waroonga ”
reef and are probably part of the same lode. : .

In the Waroonga North (No. 603) lease a party of prospectors were working on the Waroonga
lode, getting ore said to be worth 7 to 8dwts. to the ton from an ore body five feet thick. Two shafts
have been sunk, 50 feet and 112 feet deep. There was also another lode a short distance to the west, from
which poor prospects were obtainable. A

Kiora.—On this ground there were two shafts sunk, 50 to 60 feet, in a white soft rock that looked
like weathered felsite. The prospectors were following: some small rich veins of quartz, which seemed to
be rather irregular in their occurrence. ‘ :

Glasgow Lass (No. 115).—Here there is a very flat-lying reef, 18 inches to two feet wide, which
seems to be of irregular shape. It is also in the weathered felsite country. Some good gold bas been got,
but the reef is difficult to follow. ’ '

Cinderella (No. 645).—~In this lease the main shaft is down 125 feet, and had just cut the reef
and a lot of water at the time of our visit. - There is a five-stamp battery on this lease, which does a
good deal of public erushing.

New Holland (No. 5738).—On this lease there are three shafts down to the water level (86 feet),
and a wide schistose formation, about 15 feet in thickness, has been worked from them. The owners said
the values would average from 12 to 15dwts. to the ton. i

Left Bower.—Some fair returns are said to have been obtained from a large outcrop of quartz on
this lease.. From the appearance of the workings, I should say that the owners have been following the
richer veins only, but to make a mine of this proposition it would bave to be worked systematically on a
large scale, and very careful and extended preliminary trials are necessary to show whether the stone is
good enough when handled in bulk. ‘

The Right Bower is an adjoining lease on the same line of reef, and has had several very fair
crushings, and would best be worked as one concern- with the « Left Bower.”

We had not time to visit the « Empire” workings, which are said to be about 120 feet deep, and
have steam machinery on them. The reef is said to be from 25 to 40 feet in width, of white quartz,
returning from 5 to 6dwts. of gold to the ton. . :

The Mt. Weight is another large low-grade body of quartz close to the *“ Empire,” said to have
given returns to from-2 to 7dwts. of gold to the ton. - :

The impression received by me of the Lawlers field was that it was on the whole a rather low-
grade field, but there were numerous large bodies of ore that will eventually be worked. Some of these
seem good enough to be worth the attention of mining companies prepared to spend a good deal of money
in development work and equipment, but as a rule they are rather too poor to be of much use‘to the
working owner who depends on opening up a mine by his own unaided efforts. There is a good deal of
water to be pumped out of most of the mines when they get down over 100 feet in depth, and while this
is of little consequence in the case of a large mine, it 1s usually fatal to the working prospector. The
tramway system of the East Murchison United Company with short-extensions could be made to command
nearly the whole field aud would enable the whole of the milling to be done at one centre if suitable
arrangements could be come to between its owners and the owners of the various mines.

Boring AT KANOWNA.

"In continuation of last year's report on the boring done to locate the northward continuation of the
Kanowna North TLead, I attach hereto a plan and section of the bores put down during 1904, which
clearly show the eort of ground passed through. The northern depression in the cross-section probably
indicates the old valley of the Q.E.D. Lead, the southern one that of the North Lead. No gold beyond
occasional small colours .was found in the bores, and no “wash” that would give promisé that more
extensive working would find any. - The gold got in Rollo’s shaft was evidently on a *false bottom.” As
pointed out in last year’s report, there is a great difference in level between the one worked on by
Messrs. Blake and party, to the east of Rollo’s shaft, and the bottom shown by the bores. The wash
obtained in Blake’s claim was more or less waterworn quartz gravel, and appears to be part of the North
Lead, as worked in the claims further south, It seems very probable that this *wash” runs out on to a
false bottom in the deep ground, aud is to be looked for at about 100 to 110 feet below the surface,
instead of on the bed-rock. :

To make the pumping plant erected by the Government on Rollo’s shaft effective for the benefit of
the district, it is now necessary to crosscut from the shaft to tap the water, which has put an end to all
working at the north end of the Lead. The 120-feet level will probably prove deep enough for this,
enabling the bottom on which the gold is known to exist to be drained. When the shaft was pumped
out for sinking, there was no appreciable effect on the water in the claims on the North Lead, though it
is said to have gone down in some of those on the Q.E.D. Lead, thus showing that the water in the North
Lead was in some,way (probably on account of one of the thick layers of clay) prevented from getting
down to the bottom of the old valley. By crosscutting below the bottom on which the water appears to
be lying, and putting up bores and rises, it should be possible to tap it, and unwater a considerable area
of ground for working. The amount of work necessary to obtain this result cannot, with present infor-
mation, be foreseen with any approach to exactitude; probably several hundred feet of driving would be
required. There being no demand for mining areas lately in this vicinity, the matter has been left in
abeyance until those who are locally interested make some move to show that they are prepared to go on
with the mining operations if the ground is unwatered. The Government has provided a pumping
plant, and it is now fair to expecl the people interested in the further development of the North Lead to
do something towards making use of it.
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Another boring project was brought forward in the Kanowna District during 1904 by Messrs.
Melver, Stuart, and Rollo, viz., to do further boring in. the vicinity of the bores xxi1. and xxiii., made
by the Government in 1901, and shown on map accompanying the Annual Progress Report of the
Geological Survey for 1900. Assistance was sought under the Mining Development Act, 1902, and
granted” to the extent of £250 on the £ for £ principle. Work was begun in September, 1904, and was
still in progress at the end of the year. :

ApvaNcEs UNDER THE MiNing DEveropment Act, 1902 - .

A large number of applications for advances under the above Act were received during 1904,
further particulars of which are given in Appendix No. 1 attached hereto. In dealing with these
applications it has been very strongly impressed upon me that in the majority of cases the applicunts
have undertaken heavier tasks than they have much hope of carrying out successfully. ~Very often it
appears that they have exhausted their means before applying for assistance, and have little or nothing
but their own labour to represent their share in the work proposed to be carried out. The assistance
given under the Act being on the £ for £ principle, it often happens that the applicants have difficulty in
providing their half of the cost, and one of the great troubles in making advances is to obtain some
reasonable assurance that the applicants will be able to carry the work to completion successfully. It is
evidently quite futile to begin a scheme of development unless there is a reasonable prospect of being able
to complete it. The estimates of probable cost submitted by applicants are frequently a long way under
the actual figure required, and it has often become necessary in consequence to make advances at a fixed
rate per foot of work done so as to spread out the agreed amount over the work proposed, instead of
paying £ for £ on the actual expenditure. If the latter were always done, there have been several cases
where the amount of the advances, based on the applicant’s estimates of what he would require for the
whole work, would not have sufficed to carry out one half of it. ‘

Applications continue to be very frequent from prospectors anxious to get advances to assist them
in opening their mines, and the difficulty mentioned in my last year’s report still remains as serious as
ever of deciding which of them ought to be assisted. The propositions are generally very fair ventures,
on which the applicant has spent much time and labour, and is willing to continue to dé so to the full
extent of his ability; thus giving the best possible guarantee of his own faith in them. Assistance in
such cases was evidently contemplated by Parliament when Part III. of the Mining Development Act
was passed, and to refusé it in deserving cases lays the Department very open to the reproach that a stone
is given when bread is asked for. Itis clearly impracticable to assist all deserving prospectors, but no
fixed principle has been arrived at on which it can be decided which ones are to be favoured. 'Considera-
tion is given to the state of mining in the district and the probability of a revival in it if a good find is
made by the aid of the subsidised work, to the amount of money already spent in the same district in
agsisting similar ventures, to the immediate prospects of the mine, and to the circumstances in general of
each case, and assistance is given to those which seem most likely to give good results from a public
~point of view. It is evident nevertheless that a well presented and supported case might ' easily secure
preference over an intrinsically better proposition which was not well put forward, and that comparison
of the merits of various applications is very far from satisfactory.

Comparison is often made between these advances to miners under the Mining Development Act
and the advances to agriculturists through an Agricultnral Bank, but the cases are not really comparable.
There is a fundamental difference in the fact that Jabour expended in improvements on farming land has a
tangible result in the increased value of the property, but on a mining venture there is no increase in
value unless valuable mineral discoveries are made. Money and labour may be expended in proving that
a promising and apparently valuable prospect is of mo value as a mine, and its value as an asset
disappears. It is only, therefore, in those cases where the mines turn out successfully that the loan
moneys expended on them create their own security in the same way as in improving agricultural land.

StaTE BATTERIES,

Under Part IV. of the Act the extension of the State battery system has continued during 1904
on much the same lines as in the preceding year. It is unnecessary for me to repeat particulars of new
batteries erected and subsidies to private mills to induce them to crush for the public given elsewhere in
the Department’s Annual Report for this year, .but it may be useful to make a few remarks on one
aspect of the State battery question which has on several cases lately been brought into prominence.
This is a demand that the State batteries should from the first be furnished: with plant for the most
complete and economical treatment of the tailings, both sands and slimes, in order that the owners of
small mines may realise the greatest possible percentage of the value of their ore, and raises important
questions as to the proper functions and objects of a State battery, and how far it should be managed on
strictly commercial lines. The primary object of State batteries, I take it, is to enable the prospectors
and small mine owners of a district to prove their mines by working trials, and put them in a position to
have them opened up on a more extensive scale, so that they may eventually get batteries of their own.
No mine of any magnitude can be content for long to cart its ore, perhaps several miles, to a small
State battery, and in a healthy and progressive field the natural growth of the mines ought from time
to time to result in the erection of their own batteries, leaving the State one free to crush for prospectors
and little developed mines, or even rendering it unnecessary altogether. The State battery under such
circumstances might show a heavy loss if considered purely as a commercial concern, and yet have been
a great national benefit in bringing about the establishment of a flourishing field. Its first object is
served when the mines become strong enough to do without it, and from this point of view it is seen to
be an essentially temporary means of encouraging the early stages of the development of a district.

Tts primary function being of a temporary nature it is hardly reasonable to demand that the
equipment should be of the costly character of a permanent mill, and the question of the class of plant to
" be provided narrows itself down to that which will reasonably serve the object of bringing the mines to the
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self-supporting stage. There are two ways by which this stage may be reached, either by the introduction
of sufficient capital to open the mine and furnish it with-a battery, or by raising enough gold from the
mine itself to permit progressive expansion of the mining operations and purchase of machinery. For the
introduction . of outside capital the first necessity is proof of the value of the mine, and this is furnished
most conclusively by crushings at the State battery. If the only end to be attained were the proving of
the mines there. would be little need for the battery to have any appliances for treatment of the tailings
from the amalgamation process, as the assays of these would show their values quite satisfactorily, and
tests could readily be made on parcels sent away to well-equipped mills, which would show how far they
were amenable to treatment and what percentage of the values could be extracted. . But as the prospector
has to make his living from the proceeds of the crushings, it is always almost necessary that the treatment
should go further and include the cyaniding of the sands, as otherwise the returns are insufficient to
enable him to cover expenses. Where there is a possibility of cheaply treating the slimes, by drying
them and leaching them with sands, it may -often be reasonable to do this also, so as to give the most
complete treatment possible at small cost of plant; but there are few cases where the heavy expense of
a filter-press plant for slimes treatment would be justifiable. The few shillings per ton of extra return so
obtained, though often of vital importance in extensive and continuous working, are of little consequence
on small parcels, and so far as testing the value of the stone is concerned, the assay value of the slimes
gives quite sufficient information to show if the mine is worth the introduction of capital without actual
treatment. For the purpose of proving mines sufficiently to justify capital being put into them, I would
coutend, therefore, that it is unreasonable to expect the State batteries to be provided with expensive
slimes treatment appliances. v

The case where the mine owner is trying to develop his mine as he goes along stands on a
somewhat different footing, as he wants every penny he can make from the ore to enable him to extend
his operations. If there were many mines in this position in a district a good argument might be made
for equipping the State battery very completely, even at some risk of loss, ag the additional revenue due
to the success of even one good mine would compensate the State for considerable loss on the battery.
Such instances are unfortunately not nearly so common as they ought to be, many owners of small mines
being apparently quite centent to work on from day to day on a small scale, so long as they can make a
living, without bestirring themselves to try to extend their operations.  There are many instances on the
fields of mines which have given highly profitable returns, from which they might have been equipped
with machinery and made self-supporting, but which are still only worked in a small way, and by
primitive methods, on account of the money obtained from them having been squandered. In actual
practice, the need for completing the slimes equipment of the State batteries in order to enable small mine
owners to extend their operations is so seldom visible as to be quite neglible in most cases.

So far as testing and proving prospecting mines is concerned, therefore, there is rarely any good
reason why the State mills should carry the treatment further than amalgamation, followed by cyaniding
of the sands. But we come now to the second function of these batteries, which is to provide treatment
facilities for small mines which have no plant of their own. This has become of more importance in
many districts than the original object of testing and proving the reefs. Small parties of working miners
take up reefs and work them to make a living out of the gold raised, without any special intention of
doing anything towards more extensive development.  In such instances the State battery is simply in
the position of a “Customs Mill,” and when the claims of these mine owners to State assistance are
looked into, there seemss really very little reason why the general body of taxpayers should contribute to their
support at all. They are not improving the public estate to any appreciable extent, rather the contrary,
as they are working out the most accessible portions of the reef and rendering them more difficult to
re-open lauter on. The only benefit from these workings, other than the maintenance given for the time
being to a certain portion of the population of the State, is that the records of the mill returns afford
incontestable evidence later on of what has actually been got from them, and so give encouragement to
people trying to re-open them in depth. Being simply worked for the purpose of making a present living,
they ought to be entirely self-supporting, and a State battery erected to afford them crushing facilities should
make charges on ordinary commercial principles, to recoup not only working expenses, but also interest
on the cost of erection and profit sufficient to cover redemption of capital cost. The amount of plant
erected should therefore be determined by the prospects of its being commercially profitable. When a
large quantity of slimes has been accumulated, and the state of the district affords some guarantee that
ample supplies of ore will be maintained, it might be good business to add filter press treatment of slimes
to the mill equipment, but the guestion, in my opinion, ought to be looked at mainly from a commercial
point of view. A

It seems to me that a sharp distinction must be drawn between batteries erected in new fields for
the purpose of proving them and hastening their development, and those which are put up, especially in
settled districts where there are batteries already, simply to afford crushing facilities for a number of
small mine owners. In the former case there is reason for the State to run considerable risk of loss in
the endeavour to open new fields, but in the latter the same considerations do not altogether apply. The
extreme cases of each type are easily distinguishable, but most of the difficulty of the question results
from the fact that very many cases are a blending of both types, purely prospecting ventures of the first
gradually becoming small working mines of the second, and possibly, in the hands of energetic owners,
passing on into the desirable stage of becoming independent concerns with their own machinery equipment
for mining and milling. Tt is useful, however, to keep distinctly in mind the idea of the two types of
mines and to remember that State aid may be permissible in so far as they are being worked for the end
of national advantage by the development of the district, but is not so in regard to them as merely worked
for the support and profit of their immediate owners. The plant provided should accordingly be in the
first instance just so much as is sufficient to enable the mines to be opened up and developed, and might
legitimately be worked at some loss; but when complete equipment is required in order to act as a
“Customs Mill,” the question should be decided on ordinary commercial principles. One of the best of
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the principles, be it remembered, is that the provision of facilities increases business; and therefore, when
the prospects of a district justify the erection of a better plant than is required for immediate neoessmes
it may be good policy to ant1c1pa.te developments.

The most feasible method of confining encouragement to parties developing and extending their
mines with establishment of crushing facilities for those who are simply working for a day to day living,
gppears to me to fix the ordinary rates for treatment at a figure which will pay for working expenses and
interest on and redemption of the first cost of the plant, and give substantial reductions in the ratés to
such owners as are carrying out bona fide development W()rk.

RELIANCE FU‘RNACE

In Appendix No. 2 to this report a descrlptlon is given of the trlal made dunng 1904 of Mr. R, W.
Heads' Patented  Reliance” Smelting Furnace in Perth. This furnace was afterwards erected by Mr.
Heads near Ravensthorpe, on the Phllhps River Goldfield, and worked for a short time with a certain
amount of success from a technical point of view, but soon had to be shut down for business reasons.

CooLeARDIE O1L SHALE.

Some notes gathered together on this subject have been collected in Appendix No.:4 fof puth
information, though the immediate prospects of mdking any use of the mineral do not appeal very
hopeful

I bave, etc.,
A. MONTGOMERY, M.A,, F.G.S,
State Mmmg Engineer.
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Arpenpix No, 1.

ADVANCES GRANTED DURING 1904 unpErR “TrHE MiniNe DeveropMENT Act, 1902.”

1. W.EG. G.M.L. 505a, Niagara.—The owners of this mine obtained an advance of £500, to
be spent half in- sinking the main shaft from the 240 feet to the 340 feet level and half in purchase of
necessary. machinery, they to spend at least a like amount. Up to the end of the year £246 16s. 1d. were
advanced towards purchase of machinery and £50 towards sinking of the shaft. The mine was favourably
reported on by the Inspector of Mines, and appears to be generally considered a. good property requiring
more development to put it in a paying condition. ~

2. Carbine G.M.L. 33s., Kintore——~Messrs. Crawford and ‘Pimley, owners of this lease, applied
for an advance to enable them to sink their shaft a further depth of 100 feet and crosscut to their lode in
order to test this and also obtain a supply of water for their battery. The estimated cost of the work was
£1,000. The report of the Inspector of Mines being favourable, an advance of £500 was granted on
security of a lien over the lease, the borrowers. being bound to crush for the public, if required, for at least
ten days in each month at prescribed rates. The ground in the shaft proved very hard and expensive,
and when 86 feet had been sunk the advance was all expended, together with some £700 of the
lease-owners’ own money. An application for a further advance of £400 was then made, and after a
second report from the Inspector of Mines another advance of £300 was agreed to by the Hon. the
Minister for Mines. Work was still in progress at the end of 1904.

: 3. Lady Mary G.M.L. 3993, Coolgardie : Tierney, Baker, and party’s application.—Particulars of the
early stages of this application were given in last year’s report, but though an advance of £150 had been
authorised work had not started at the end of 1903. After many delays in making satisfactory arrange-
ments for water supply work was commenced, using sluice-boxes for washing the dirt. From four to six
men were employed for two and a-half months and used 1,338,340 gallons of water for a return of 36ozs. ..
2dwts. 8grs. of gold, valued at £133 15s. 4d. The cost of water was 4s. 6d. per 1,000 gallons, of which
one half, or £150, was paid by the Department. The cost of labour was £91 10s. The returns being
quite unpayable the party did not go on with the venture. : '

4. G. Marshall’s application.— After Messrs. Baker and Tierney had failed to work the alluvial
deposit on the Lady Mary Lease by box-sluicing, a further application was made by Mr. G. Marshall to
try it with his rotary puddling machine, described in annual report for 1908. An advance of £200 on
the £ for £ principle was granted to assist the applicant in removing and re-erecting his machine and
working it. The machine was worked for 18} days, the actual running time being 13 days and six hours,
and treated 1,180 tons of dirt for a return of Jozs. 17dwts. of gold, at a cost of £182. . This was an
average output, including stoppages, of 64 tons per day, or, on actual running time, 86 tons per day; an
average return of only 4 grains per ton, worth about 8d., and an average cost of 3s. 1d. per ton. The
output of the machine was greatly less than estimated, the costs greater, and the ground poorer. Work
was stopped immediately the Government subsidy ceased. The machinery has since been sold under the
bill of sale held by the Minister as security for the advance. ‘ ‘ ‘

. 5. R. Foran and Party: Prospecting alluvial lead at Kalgoorlie.—After completing the work
described in my last year’s report, Messrs. Foran and party continued driving on the deep lead, getting
encouraging prospects from time to time, but nothing payable. They made application for further
assistance, and early in 1904 were granted another advance of £50 to assist them in sinking a second
shaft and do some more driving, but this work also was unsuccessful in finding payable gold. The
" operations proved the fact of the existence of a distinet “lead ” at a depth of 109 feet. '

6. Waite and party: Prospecting alluvial lead at Trafalgar.—This application also was referred to
in last year’s report, which showed that very encouraging results had been obtained. Early in 1904 the
party applied for further assistance on account of the wetness of the ground and the need for machinery
for raising and treating the dirt, but it wus considered that the prospeets were good enough to permit
them to obtain all nesessary assistance locally. Nothing more was done after the balance of the subsidy
had been paid. There appears to be a valuable ““lead ” in this claim, but it i too deep and wet to be
worked successfully without steam machinery.

7. Jameson and party: Prospecting alluvial lead at Smithfield.—An advance of £1 for £1 up to £50
was granted towards the end of 1903 to this party to sink ashaftona deep “lead” at Smithfield, near
Paddington. A shaft was sunk 86 feet and about 30 feet of driving done, but though cemented wash
carrying a little gold was got, there was no payable ground laid open, and work was abandoned when the
subsidy ceased. ' ‘

8. Mr. J. T. Walker : Prospecting at Coolgardie by boring.—To assist Mr. J. T. Walker in his
search for deep alluvial ground in the vicinity of Coolgardie he was granted the use of a boring plant, he
paying all wages and expenses except the wages of the foreman, which were contributed by the Govern-
ment. No less than 118 bores were put down, aggregating 1,247 feet bored. Most were very shallow, the
two deepest being 94 feet and 115 feet, on the outskirts of the patch of deep ground described in the
annual report of the Geological Survey for 1900. The applicant was allowed to bore where he chose, and
ran lines of bores in some very shallow ground. He found a little gold almost everywhere, but nothing
payable. The amount authorised for this work was £100, of which £80 2s. were expended.

9. Blake and party : North Lead, Kanowna..—An advance of £50 was granted to this party to
assist'them in prospecting for the northward continuation of the “North léad” at Kanowna, to be
expended at the rate of 10s. a foot on sinking, crosscutting, and driving done below the depth of 95 feet
in their shaft. 'The work done showed the existence of wash at a depth of about 95 feet below the
surface similar to that worked in the claims higher up the lode, but it was not payable. The Minister
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Was willing to inerease the advance to £100 to enable work to be extended, but the party broke up and
left the claim. They had a good deal of water to contend with, requiring a pump driven-by:an oil engine.

10. White Flag Consols G.M.L. 682, Wilson's Patch, East Murchison.—The owners of this
lease obtained an advance at the rate of 15s. per foot sunk below a depth of 65 feet, but not to exceed
£100, to enable them to deepen their shaft and thereby prospect their reef and obtain a water supply. Up
to the end of 1904 a sum of £45 had been paid on account of this work.

11.  President Loubet G.M.L. 611v, Callion.—In last annual report it was stated that up to theend
of 1903 an advance of £50 had been expended in subsidising the lessee in carting his quartz to the
Callion battery. The water supply at this mill having given out, ‘25 tons were sent to -the Mulwarrie
battery and crushed for a yield of 120zs. 2dwts. of gold, or at the rate of 9dwts. 16grs. per ton. The
tailings assayed 4dwts. 4grs. per ton. Unfortunately, instead of taking a representative sample from the
‘100 tons at the Callion mill, the lessee sent 11 loads from this and seven loads from another- heap at the mine;
thus making the test useless so far as the bulk parcel was concerned. After a further report from the
Inspector of Mines an advance of £300 was granted, at the rate of £2 10s. a foot, on work done in
sinking shaft from the 100 to the 200-feet level and in crosscutting at the latter depth Up to the end
of 1904 the advances made amounted to £92 10s.

12. Oversight G.M.L. 957y, Bulong.—An advance of £300, at the rate of £1 per foot, was
granted to Messrs. Jones and party to assist them in sinking a shaft to a depth of 800 feet to prove the
“Oversight” lode at a depth well below all the surface workings. The ground proved hard below the
weathered country, but good progress has been made. TUp to theend of 1904 the sum paid in- advances
was £200.

13. Water supply Jor public battery, Mosquito Creek, Nullagine.—Particulars of th’is proposition
were given in last year’s annual report, but the work of sinking had only started: - The shaft during
1904 was sunk to a depth of 190 feet, and yielded about 1,000 gallons of water a day. With the aid of
his other water shaft the owner can run the battery for ten days continuously. He states that during
the drought he crushed 744 tons of stone for the public for a yield of 1,3420zs. of gold, which could
- not have been otherwise crushed. His expenditure on the shaft was £1,054 17s. 8d. The a.dvance ot
£500 has accordingly been paid.

14. Assistance to erect battery on Melba Consols G.M.L. 682r, Yerilla.—The Melba Consols -Gald
Mining Company (No Liability), having approached the Minister for an advance to enable thein ‘to
complete the purchase and erection of a 5-head battery on their mine at Yerilla, a loan of £501 17s. 6d. was
made to' them on the security of the company’s property, repayable in two years with interest at 5 per
cent., on condition that the Company would crush for the public for ten days in each month at a rate
not exceedmg 15s. a ton. The dealings with this company proved exceedingly unsatisfactory from the
first, there being delays and difficulties in getting the plant running, financial troubles with credltors, and
disputes -with prospectors regarding the conditions of public crushing. Since the end ' of 1904 the
company has gone into liguidation and the plant been taken over by the Government as a State battery.

15. Assistance to E. Hodder in erecting a battery at Randalls.—In order to induce Mr. E, Hodder

to permit the public to have the use of his Griffin mill at Randalls for crushing purposes, an advance was

made to him of £150 to enable him to purchase a Gates’ rock-breaker, which was duly obtained. As security

the borrower gave a bill of sale over his machinery. ~ He undertook to crush for the public at 14s. per

ton, and it was agreed that he should be subsidised 2s. a ton on all ore so crushed. The venture came to
an untimely end very soon after the machinery was started, owing to a Judgment bemg obmlned a,g&mst

the owner, under which the plant was sold by the bailiff. _ "

16. Subsidies to private batteries.—During 1904 the aystem of giving small Subbldles to privately-
owned batteries to induce them to crush for the public under specified conditions a.nd at terms fixed by the
Minister has been continued, a total sum of £1,055 15s. 7d. having been expended in this way.

The following list shows the names of the parties so subsidised, the tonna.ges crushed and the
amount of subsidy paid.:— ‘

Battery Owner. , Place. . Tons. Rate. Amonnt paifs

) : | & 8 d

Pauley & McCoy we.. " wv | Edjudina 2,800} | 1s. 6d. and 2s. | - 222 10 10

Londonderry G.M. ... | Londonderry .,. 1,2244 1s. 61 4 3

W. Mt. Morgans G.M. ... ... | Mt. Morgans ... 4,641% 28. 464 8 0
State Battery ... ... | Mulwarrie ... 25 - 7s.6d. . 9 7 6

Jas. Berry ... | Randalls 730 2s. 73 0 0

Smith & La,ngford ... | Lawlers 1,165 - 28, 116 10 O

H. Poole .. .o ... | Lawlers 400 2s. 40 0 0

W. E. Gull ... | Tampa ... 363% 2s. . 367 0

Devon Consols G.M. ... ... | Kalgoorlie 3264 - 2s. ., 8213 0
11,775 .o ' £1,055 15 7 .

17. Boring for coal in the Irwin River basin.—The work done in 1908 was described in last
annual report. The second bore, put down to verify the alleged discovery of coal at Mingenew, got into
very bad order, and ultimately the Goldfields Diamond Drilling Company, who had a contract for boring,
decided to bore afresh from surface rather than try to continue it. The bore was therefore abandoned
after reaching a depth of 817 feet, without finding any coal. Another bore was then begun and carried
down to 1, 250 feet without encountering' any trace of the alleged coal seam said to have been cut at
906 feet. At this depth the Irwin River Coal Prospecting and Development Syndlca,te decided to abandon
the bore, but on the advice of the Government Geologist the Minister authorised its being c,ontmued
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another 250 feet. At 1,433 feet, however, it was found impossible to continue, owing to losing the water
in the bore, and the bore was stopped. It passed through soft sands and clays, with occasional hard
bands, throughout its depth, and proved very difficult boring, The total expenditure by the Government
for 1904 was £568 6s. 4 ‘ ‘

18. Waestralian Mining and Oil Corporation : Boving for petrolewm at- Warren River.—In
Appendix No. I. to my annual report of 1908 the progress made in this company’s boring operations was
fully described, their No. 3 bore having then reached a depth of 917 feet. ' There was very great delay in
getting on with the boring owing to the soft nature of the ground and delays in getting casing strong
enough for the work. The Goldfields Diamond Drilling Company, the contractors for the boring, found
themselves unable to deepen the No. 3 hore, and therefore started another one close alongside. This was
carried to a depth of 1,188 feet by the end of 1904, but was eventually deepened to 1,717 feet by the end of
February, 1905. - No oil was found. The ground passed through below the depth of 917 feet previously
reported was- almost all sand, and the bottom of the formation was not reached. The Government
subsidised the work from 900 feet downwards, at the rate of £2 for £1, the amount ‘authorised for 1904
. being £820, and expended £262 18s. 7d. :

- 19. Boring on Admiral G.M.L. 245p, ‘Peak Hill—The owners of the “ Admiral” and
“ Commodore” leases at Peak Hill having applied to the Minister for assistance in boring with a diamond
drill to cut the Peak Hill lode, and a favourable repdrt having been made by the Government Geologist,
an advance of £400 was agreed to, on security of a mortgage on the lease 245p and owners’ plant thereon,
to be expended at the rate of £1 for £1 spent by the lease-owners in boring. The Department’s «“H”
diamond drill was used and the work done under our foreman’s charge. The bore went done to 965 feet,
and lode matter, believed to be the Peak Hill lode, was passed through from 812 to 832 feet, containing
a very little gold according to assays. Boring in a second bore was still in progress at the end of 1904.
The Government expenditure up to that date was £186 0s. 9d. '

20. Messrs. McIver, Stuart, and Rollo : Boring at Kanowne.—An advance of £250, on the basis of £
for £ expended by the boring syndicate, was made to enable them to put down bores with a hand-boring
plant in the vicinity of Nos. XXTIL and XXTV. of the “ diagonal series,” described in the annual report
of the Geological Survey for 1900. Little progress was made up to the end of 1904, to which date the
Grovernment expenditure amounted to £41 0s. 1d. ‘ ' ' : '

- 21. Providing camels for prospectors.—The expenditure on the purchase of camels and their
tfequilpment, and on attending to them when returned to the depdt at Menzies, amounted to £994 10s. 1d.
or 1904, ‘ :

22.. Drainage, North Lead, Kanowna.—The work done in sinking the pumping shaft on the North
Lead at Kanowna was fully described in my lust year’s annual report. and was practically completed at
the end of 1903. A few items unpaid in 1903, and- the caretaker's wages during 1904, bring the
expenditure on this work for 1904, to £57 0s. 9. The further boring described in this year’s report was
charged to'* (General Loan Fund, Bastern Goldfields,” and its cost amounted to £778 19s. 4d.

23. Purchase of a diamond drill.—During the year a diamond drill was purchased and put to
work at Peak Hill, under the Mines Water Supply Branch. The cost of purchase and further equipment
of the drill amounted to £1,078 14s. 1d. paid during 1904. ’

- 24, Purchase of portable drilling plants—The expenditure under this heading for 1904 amounted
to £10 11s. 1d. ‘

OTHER APPLICATIONS FOR ADVANCES DURING 1904 ACCEDED TO BUT NOT GONE ON WITH.

There were several cases during the year in which applications were made for advances, but from
one cause and another, after assistance had been promised, were not proceeded with by the applicants.
The following were some of the more important instances :— ’

South Cornwall M.L. 300, Greenbushes.—This property was described in part of my last year's
annual report relating to the Greenbushes district. The Minister approved an advance up to £500 for
sinking shafts and crosscutting to prove the stanniferous ground, but the owners of the lease in the end
did not see their way to go on witlr this work. C ‘

_ Boulder Telluride G.M.L. 3963e.— An application was received from this company for assistance,
first to deepen their shaft from 160 to 200 feet and do some crosscutting, but which was afterwards altered
to’ a request for assistance in proving their lode by boring. An advance of £300 was agreed to on
condition that the company should put down at least three bores of 500 feet or more in depth. They were,
however, unable to go on with the work and applied for and obtained exemption from working their lease.

Eclipse Extended G.M.L. 264m—The owners of this lease at Boogardie applied for assistance to
enable them to sink their shaft below the 156 feet level. An advance of £300 was agreed: to, half to be
spent in purchase of machinery and half in sinking the shaft, at least an equal amount being spent by the
owners. The shareholders in the meantimre, however; had sold their interests and the application lapsed.

Green Harp G.M.L. 835y, Bulong.—An application from the tribute party on this lease for assistance
in crosscutting and driving at the 300-feet level to prospect reefs and obtain a supply of water for their
public crushing mill, was favourably considered and an advance of £300 on £1 for £1 principle agreed to,
the party being bound to crush for the public at not more than 14s. a ton. The agreement was duly
signed but nothing more was done, the owners asking the advance to be cancelled as they wished to sell
their property.

Morning Star G.M.L. 320m, Mount Magnet.—The Municipal Council of Mount Magnet applied, in
the interests of the district, that assistance should be given to sink the main shaft of this mine at least
100 feet below the 300-feet level, and a formal application to that effect was later on made by the owners
of the lease. An advance of £700 was approved by the Minister, but the owners did not go avy further
with the proposition. S



7%

Boring in Lake country.—Messrs. J. Flannery and party a,pphed for assistance in boring in the
lakes at Southern Cross and Lake Austin for alluvial gold. The Minister intimated his willingness to
suplg)ly a hand-boring plant and foreman, and an agreement was drawn up, - but the pa.rty did not go on
with the work.

Prospecting deep lead at Smithfield.—Messrs. McDonald and party applied for assistance to
enable them to. sink their prospecting shaft, and the Minister intimated his willingness to make adva,nces
up to £100. The prospectors did not, however, go on with their application.

Golden Zone G.M.L. 1694k, Kalgoorlie.—This company made an a.pphca,tlon for asslstance in
testing their ground with a diamond drill, by boring eastward horizontally at the 400-feet level. It was
agreed to advance £100 on the £1 for £1 principle, but nothing more was done during 1904. In March,
1905 the company decided to do some boring without assistance, and bored 53 feet, cutting a lode at
89 feet, which did not give payable assays. The application for assistance was therefore abandoned.

Senate G.M.L. 539r, Edjudina.—The owners of this lease made application for an advance of
£500 for sinking their main shaft deeper, and an advance of that amount was approved by the Minister.
On finding from the agreement sent to them for signature that the Act required that no money should be
paid over until the borrowers exhibited paid vouchers for an equal amount, the applicants agked that the ™
loan be cancelled, which was done.

Bonnie Jean G.M.L. 1112x, Kanowna.—To get a supply of water for their Huntington mill on
the “ Moonlight ” lead at Kanowna, Messrs. E. and E. Jones applied for assistance by the loan of 300 feet
of piping belonging to the Department that had been used in the North Lead pumping shaft. This was
granted and enabled the mill-owners: to obtain all the water available in the shafts close to their plant.
This soon gave out, and they applied for further assistance in sinking a water shaft. The Minister
approved an advance of £150, on condition that the applicants should crush for the pubhc at 10s. a ton,
but owing to inability to go on with the work they withdrew their application. ‘

APPLICATION FOR ASSISTANCE IN OBTAINING SUPPLIES OF WATER.

Several subsidies, mostly small, have been paid during 1904 for supplying mines with wa,ter, which
have not been dealt with under the provisions of the Mining Development Act, but have been put under
various special authorities and votes. The following are cases which have passed through my hands at
one stage or another :—

Water Supply (Duncon’s Mill), Kanowna.—In order to assist Mr. W. Duncan to obtain a supply
of water fit for carrying ou his treatment of the Kanowna “ Pug” by the decantation cyanide process, the
Minister agreed to contribute £40 towards the cost of connecting the mill with the Goldfields Water Supply
mains if Mr. Duncan would pay £20, the sum advanced being recouped to this Department in six months
if the connection proved to bring satisfactory business to the Goldfields Water Supply. The sum
advanced appears as an expenditure for 1904, but has since been recouped (on 25th May, 1905), the services
from the pipe extension having proved profitable. Mr. Duncan himself, however, only purchased £35
worth of water before having to close down bis plant, but services to adjoining claims made up for this.

Water Supply—The Iron King G.M.L. 4053, Bulla Bulling.—To assist the owners of this lease to
obtain a supply of water from the Goldfields Water Supply, the Minister approved the purchase of water
up to the amount of £25.

Golden Cube G.M.L. 594, Yilgarn. -The owners of this lease having applied for assistance in
obtaining a water supply for milling purposes, boring was undertaken by the Mines Water Supply Branch,
and 13 bores were put down, aggregating 1,050 feet bored. In No. 13 bore, about 1} miles from the
“@olden Cube” mine, a supply of about 200 gallons per hour.of salt water was struck at 133 feet. The
sinking of a well on this bore at an estimated cost of £550 was deferred until the mine had been better
proved, and nothing further was done during 1904, the mine at the end of the year being under partia,l
exemption.

O’ Brien and Crichton’s sluicing near . Coolgardie.—Assistance was given, to this party by laying
pipes, at a cost of £34 3s. 8d., to enable them to get water from the Goldfields Water Supply; the work
proving unpayable the pipes were removed to the Mines Water Supply Store at Coolgardie.

Haddon G.M.L., Yilgarn.—To assist the owners of this lease to-obtain water the Minister approved
a subsidy of 1s. per 1 000 _gallons on 300,000 gallons of water, equal to u total of £15, to be paid to the
Goldfields Water Supply, but not to be claimed by them unless they were unable to obtain payment for the
water supplied.

Maritana G.M.L. 790, Kalgoorlie.— A subsidy of 6d. per 1,000 gallons was granted to the party
working the ““King of the Hills” alluvial claim on water bought by them from the Goldfields Water
Supply. Only 80,000 gallons were so supplied, the total subsidy therefore amounting to £2.

: Rotary Puddler and Sluicing Company, Kalgoorlie—The owners of the rotary puddler deseribed
in Appendix %Io V. to this report having applied for assistance in procuring a water supply for the trial
runs of their machine, the Minister agreed to supply water at 3s. 6d. per 1,000 gullons up to £150 worth.

Ada G.M.L. 4044, Coolgardie.—The owners of this lease applied for assistance in getting a
connecting pipe from main to Bonnlemle, and d,fter some negotiations the matter was dea,lt with by the
Goldfields Water Supply. -

APPLICATIONS REFUSED OR NOT GONE ON WITH.

In addition to the foregoing, a considerable number of applications for State assistance were made
during 1904 which were refused as not being within the intention of “The Mining Development Act,
1902, or-in consequence of; unfavourable reports from the inspecting officers, and several others were
not gone on with by applicants beyond the preliminary stages, and lapsed accordingly.
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" Arpexpix No. IL

TriAL oF Hraps’' “ RELiANCE” FURNACE.

In November, 1903, Mr. R. W. Heads, of Greenbushes, approached the Minister for Mines
requesting assistance to enable him to exhibit a trial run in Perth of his “ Reliance” water-jacketted
smelting furnace, which he had been using very successfully at Greenbushes for re-smelting tin slags
from the reverberatory furnaces. e wished to demonstrate that the furnace could be used for smelting
the copper ores of the Phillips River Goldfield in preference to a blast furnace, and asked for 30 tons of
ore for a working trial. '~ It was claimed for the furnace that it was simpler and cheaper in construction
and working than the ordinary blast furnace, and had advantages in its method of taking in the blast by
indraught instead of forced blast, = The Minister eventually agreed to provide 80 tons of ore and to pay
£100 for the smelting of it, or at the rate of £3 6s. 8d. a ton, provided 90 per cent. of the assay value was
returned as marketable copper or matte of assay value not less than 65 per cent. copper.

The trial of the furnace took place in February and March, 1904. The furnace was a small round
water jacketted one, similar in the body to an ordinary round copper smelting blast furnace, but with a
closed top and an adjustable crucible. - The top consisted of a conical feeding hopper closed’ by
a balanced iron cone, similar to the “bell” used in iron smelting furnaces. By lowering the cone the
charge in the hopper slipped down into the furnace, and by raising it again the feed aperture was closed.
From the side of the furnace near the top a pipe was taken off to a “ Korting” steam ejector, by means
of which a strong draught was induced through the furnace. When the bell was opened to allow ore and
flux to enter, the draught through the furnace charge of course ceased for the time being, beginning
again when the top wasclosed. This intermittent action of the draught isat variance with established
blast furnace principles, in which much importance is attached to maintaining regularity of blast ; but, sv
far as the trial run showed, no evil effect could be distinguished as arising therefrom. Obviously, this
defect could be overcome by using a double bell and.so ensuring an absolutely closed top all the time.

The body of the furnace being supported independently of the crucible, the latter could be readily
removed. It was fitted with elevating screws by which it could be raised or lowered, and the annular
space between it and the bottom of the furnace body thereby ciosed up or opened out. This aunularspace
served for taking in the air into the furnace, owing to the parlial vacuum produced in the top by the
ejector. The inventor claimed that by raising or lowering the crucible he could very readily vary the
amount of air taken into the furnace, more easily than can be done in ordinary blast furnace practice with
tuyers of fixed size. Regulation of.the amount of steam supplied to the ejector also allowed rapid
variation of the draught. He claimed, moreover, advantages in drawing in the air equally all round the
furnace instead of at the points of the tuyers only, and that the outside of the furnace is simplified by the
removal of the encumbering bustle-pipe or wind-box and tuyere pipes. Localisation of the draught, if
desired, could be easily secured by temporarily plugging portions of the aperture with clay. It isevident
also that if there were found to be any advantage in delivering the blast into the interior part of the
furnace by means of nozzles, these could be fixed in the annular aperture very readily, closing the remainder
of the slot. with clay, as an induced draught could be brought into any part of the furnace through a
nozzle just as well ag a forced blast. ’ :

The use of induced instead of forced blast on blast furnaces is unusual, but I do not think that it
is entirely new, though I have been unable to lay my hands on a description of another case in actual
operation. There does not seem to be any very strong reason why it should not be equally effective with
a forced blast, the penetration of the air being due to the difference in pressure at top and bottom of the
charge, which may be brought about either by forcing from below or exhaustion from above. The positive
blast from below is probably more uniform, as its pressure is constant, while that caused by the ejector
must vary a good deal in accordance with the completeness of the vacuum produced, owing to varying
resistance from time to time of the furnace charge to the passing of the blast. The vacuum caused by the
ejector must become the more complete the less air gets through the charge, and consequently the pressure
forcing the air through the latter must increase. There would, therefore, result a certain amount of auto-
matic regulation of the pressure in accordance with the resistance of the charge. This seems an advantage,
but extended practical trials would be required before it could be relied upon to be such in reality. In
the short trial run there seemed to be no difficulty in maintaining a very satisfactory blast, and keeping
its pressure fairly constant, and the induced draft did not seem in any way inferior to the ordinary forced
blast in the working of the furnace. If means were adopted to automaticallv regulate the exhaust
apparatus (ejector or exhaust fan) so as to maintaina fairly uniform amount of vacuum above the charge,
it seems to me that there would be some advantages in the use of the induced draught rather than the
forced, in that the gauge would show the effective difference in pressure between the outside and inside
of the furnace after the resistance of the charge was overcome, instead of the pressure of blast before
encountering the resistance.

The induced draught has the advantage that all gases and products of combustion of the furnace
are constantly drawn inwards, and that in tapping there 1s no blowing out of slag or flame, as may happen
with the pressure greater inside the furnacé than outside. This tends to lessen the production of
metallic fumes, which at times are so disagreeable and even poisonous when they escape on the tapping
floor.

The most important question as between induced and forced draught is the relative cost of
producing the necessary amount of air-current by each method. On this point the trial run gave no
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available figures, as there were no means of measuring the amount of steam used in the ejector. The
efficiency of an ejector as a dranght-creating device being somewhat low, it is probable that production of
blast by it is more costly than by the ordinary blowers used for positive blast; but a well-designed
exhaust fan, snitable for handling hot gasses, would probably give a better efficiency than these, though not °
quite so good, on account of the higher temperature of the air handled, as that of a good blowing fan or
blowing engine.

The use of the closed furnace top is attended with a very serious disadvantage that it does not
permit of ‘“barring down” the charges, as is continually being done in small blast furnaces. Working
doors could doubtless be arranged to permit the insertion of bars, but while they were in the draught
would necessarily be stopped, and unless these doors and the charging bell fitted very closely there would
also be leakage of air into the furnace top, which would unnecessarily increase the work-of the exhaiist
apparatus. After taking the alleged advantages of the induced draught furnace into consideration, it did
not appear to me that they were of such consequence as to warrant a departure from the ordinary well-
approved and well-understood type of blast furnace when installing a plant at the State smelting works
at Phillips River.

The trial run in Perth was conducted under a good many disadvantages that would not exist in
regular working, and though not as successful as it might have been, it was sufficiently so to demounstrate
that the induced draught type of furnace is capable of doing good work. Under favourable circumstances,
with men experienced in 1ts use and regular supplies of ore and fluxes, it would doubtless do just about
the same work as a blast furnace of the same size. Owing to want of ironstone flux, the metallurgist in-
charge used a good deal of metallic iron for the purpose of providing the protoxide of iron necessary for
the slag. With a highly sulphurous charge this might have been a success, but in the case in question,
with a charge low in sulphur, it appeared to me to be a mistake; and, in point of fact, several stoppages
were caused by the filling of the crucible with solid metal, which contained more iron than copper. The
oxidation of the metallic iron was evidently altogether incomplete, and much of it fell in a molten form
into the crucible. Owing to these stoppages and the short run of the furnace, there was a good deal of
material obtained that was not finished marketable product, and which would be treated over again in
ordinary running. There being no provision for catching flue dust, and the ore being very pulverulent,
there was also considerable loss of flue dust. The result of the run was not, therefore, by any means a
conclusive test of what the furnace could do in regular work.

.The net weight of ore smelted was 24 tons 6¢cwt. Oqrs. 8lbs. containing, according to assay, 1774 per
cent., equal to 4:3185 tons of copper; and thpre were returned :-—— -

. Toﬁs. According to local assays. According to European aasays,

Small lumps of metal” ... = ‘8620 containing (45'89 per cent.) ‘3956 tons ... (4224 per cent.) -3641 tons
4large bottoms ... ... 29791 " (395  , )L1756 , .. (447 , y12760
53 bags matte .. .. 26848 " (4510, ) 12108 , .. (429 , ) 1l518 ,
56 bags matte ... .. 25307 ” (2810 ,, ) 7187 ,, . (214 ., ) ‘6969 ,,
Total ... ... 90656 containing (38'5 per cent.) 34957 tons ... (384 per cent.) 3'4878 tons

Taking the mean of the assays 8'49175 tons, the return amounted to 809 per cent. of the copper
originally present. ‘

- The net cash return from sale of the products and of some ore that was not smelted was
£160 12s. 10d., and the total expenses incurred in purchase of the ore, bringing it from Phillips River to
Perth, and treatingit, were £379 2s. 2d., the net expenditure by the Government on the working trial of
the furnace being therefore £218 9s. 4d. The amount authorised for the purpose of the trial was £250.
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ArpENnpix No, IIL

Report on the Progress of the Phillips River Goldfield and State Smelting Works.

The Hon. the Minister for Mines, Perth.

Sig, Department of Mines, Perth, 28th June, 1905.

I have the honour to submit hereunder a report on the progress of the Phillips River Goldfield,
with special reference to the mines containing more or less auriferous copper ores, and the erection and
working of the State smelting works. :

2. For convenience, it will be useful to regard this report as a supplement to my previous report
of 28th February, 1903, which was published in bulletin form, though I visited the field in the interim in
February, 1904, and made a few comments as to the State purchase of ore in-my annual report ‘dated
27th June, 1904, published in the annual report of the Department of Mines for the year 1903. This
year I accompanied the late Minister, the Hon, Mr. Hastie, to Ravensthorpe, in March, ‘reaching the
field on the 2nd and leaving it on the 11th of that month, and with him visited all the mines in which
any considerable amount of active work was being done. :

8. The progress made in the last two years is somewhat disappointing, very few men having been
employed and little energy having been shown in opening up the mines. Want of capital has been mainly
responsible for the poor progress made, but it seemed to me also that the leaseholders might, in a great
inany instances, have done much more work than has been the case if they had devoted their time and
energies more closely to their mines. In several instances the progress visible is absurdly small for the
number of men alleged to have been at work during the time. The state of uncertainty that had prevailed
as to being able to realise on the ore raised, and the necessity for picking only the best ore for sale, have
had much to do with the slackness in working that has prevailed; but, while excusing it, these
considerations do not seem to me entirely to remove the reproach from the mine-owners of having failed
to do their own best for the development of the field. o

4. I have little to add to my previous report so far as the geological structure of the field is
concerned. It is interesting to note, however, that in the Elverdton and P.L.P. mines, near Mount
Desmond, the copper lodes are very closely connected with intrusive dykes of a somewhat basic igneous
rock, probably diabase, which penetrate the granite country. In the P.L.P. the dyke was sinall and
formed a narrow hard band in the centre of the lode ; in the Elverdton it is larger, and the ore is mainly
on the contact between it and the granite. I now think that the dark schist or slaté formerly described
by me in the latter mine will prove to be simply a portion of the dyke rendered more or less fissile and
laminated by pressure and faulting movement.of the country on the dyke fissure. In both mines the ore
seems to me to be largely formed by replacement of part of the material of the dyke, due probably to
circulation of metalliferous solutions along its sides. Should further observations confirm this view, it
will be important for prospectors to look out for traces of other similar dykes, as ore would be liable to
occur alongside of them also. In the Last Chance Proprietary mine, however, a very similar dyke, eight
to 12 feet thick, cuts right through the lode, and is therefore plainly of later date of formation. A
sample of this dyke rock was examined by Mr. E. 8. Simpson, at the Geological Survey Laboratory, his
report being —* This rock is considerably decomposed. Its main constituents appear to have been augite
plagioclase and hornblende. I should call it a hornblende diabase.” .

5. A very similar dyke seems to cut through the Mount Stennett lode, though the actual contact
has not been opened up by mining work. The Phillips River field appears, indeed, to be a complex of
igneous recks of very cousiderable difference in age, and a detailed geological survey will be required
before the relations of these to one another and to the metalliferous lodes are made clear. ’

6. A further examination of the large ironstone and quartzite outerops on Mount Desmond and
the Ravensthorpe Range has confirmed my previously-expressed opinion that there exists therein a large
“formation " of essentially lode character. Some work that has been done by costeening on veins of
ironstone and quartz in it has shown these to be more or less auriferous, gold being visible in some ore
that I saw, though not in payable quantity. The prospecting done in the Gladstone Proprietary mine at
the head of the “ Gladys” Gully (in which a good deal of alluvial gold has been obtained) shows strong
veins or lodes of brown iron ore, in which rich gold is stated to have been obtained in scattered bunches.
These lodes seemed to me to be very well worth sinking upon, being pretty certain to turn to pyrites at
no very great depth, and in a copper-bearing district there is always hope that pyritic deposits will prove
cupriferous. The great size of the mineralised zone or *formation” which constitutes the top of the
Ravensthorpe Range makes it . unlikely that it will anywhere be payably metalliferous across its whole
breadth, but it isvery likely that good, and possibly large, ore bodies will be found scattered through it,
and energetic prospecting is strongly recommended.

Mines VisiTeED.

7. In the Mount Cattlin Mine the two principal shafts haye been sunk to the water level, about
100 feet and 80 feet respectively, and have proved the existence of a large but somewhat low-grade ore
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body, which seems from the surface outcrops and costeens to be of very considerable length. The work last
dome in the bottom of the west shaft shows a wide body of quartzose ore carrying a good deal of copper
pyrites, and said to carry also from five to 10dwts. of gold to the ton. The average content of copper in-
the stuff raised was estimated by the owners at six to eight per cent., which is somewhat too poor to send
to the smelting works under present conditions. The ore is, besides, for the most part very silicious, and
therefore difficult to smelt. This silicious ore is not very favourable concentrating material, the ore being
often finely impregnated through dense hard quartz, but would bhave to be concentrated, and would
probably be best dealt with by progressive crushing and dressing by rolls, stamps, jigs, buddles, slime
tables, and similar appliances. At the values stated by the owners, this grade of ore should be highly
profitable if dressed in a scientific manner. This mine requires considerable capital to bring it into a
profit-making condition, but would, I think, be a good proposition if well handled on a fairly large scale.
At present it has no water for dressing purposes, but probably would get a good supply when the shafts
are sunk a little deeper. There is an excellent natural site for a large fresh-water dam close to the mine,
in which a considerable amount of storm-water could be impounded without great cost.

8. Inthe Marion Martin Mine a good deal of work has been done, several shafts having been sunk,
the deepest of which is down 116 feet. In the drive from the bottom of one shaft I saw a nice body of
yellow copper ore from 18 inches to two feet thick, and in another very good ore was being broken from a
width of about three feet of lode stuff, but was more scattered than in the first instance. The lode is
somewhat small, averaging about three feet in width between smooth, well-defined walls. The ore appears
to be in short shoots, but a number of these have been opened up along its length, and the probability is
the lode would pay for stoping right along it if there were facilities for dressing the second-class ore. .

9. In the Sunset Mine a shaft has been sunk a little over 100 feet and connected with an older
one by a short drive. Tn the bottom of the new shaft there is a fine large lode from six to eight feet wide, '
showing a good amount of yellow copper ore. The country is fairly hard at this depth.

- 10. The Surprise Mine, next to the Sunset, hag two shafts about 70 feet deep, from which a little
driving has been done, and which are being connected. = Some good oxidised ore was got near the surface,
and fair bunches of copper pyrites in the bottom ; but, on the whole, the lode has been rather small and
poor. There is, however, every reason for persevering with it in the hope of improvement. '

- 11. The Mount Benson Mine was formerly known as the Kingston, and was’ described -under that
name in my previous report. Several small shafts have been sunk, but the principal workings are from.
two whip shafts 80 feet deep, which dre connected together. About 160 feet of driving have been done
at the 80 feet level, and a winze has been sunk 15 feet in black ore, composed of copper pyrites and
indigo. copper, about two feet wide. The drive is just on the bottom of the oxidised part of the lode.
There have been several nice bunches and shootsof ore in the distance driven. The lode is a distinet
fissure vein with smooth walls, and from two to four feet in width. The ore carries. a fair amount of gold,
which brings up its value materially. This mine has every prospect of being a good <concern if
systematically worked with machinery. '

-12. - To'the North of the Mount Benson lease the same or a parallel lode has been cut near the
south boundary of the Mount Benson Eztended ground, from which some nice oxidised ore has been
taken. Very little work has, however, yet been done. The oreis stated to carry a good deal of gold.

13. In the Mary Mine steam machinery, consisting of vertical boiler and small winch, has been
put in the main shaft, which is down 180 feet. A shoot of nice copper pyrites was followed down in the
shaft, but proved to be only about 26 feet long by two to five feet wide. It was being underhand stoped
at thetime of my visit at the 160 foot level. Very little driving has been done, the ground going east
proving very hard. The lode has smooth, well-defined walls, and seems persistent for a considerable
distance on surfice, where it has been traced by costeens and shallow shafts. There are several other
lodes also in the property on which a small amount of work has been done, but in all of these the ore has
been buncby and irregular. The shoot at the main shaft seems to be going down very consistently, but is,
unfortupately, very short. In the bottom of the shaft there is a good deal of water; said to be over 300
gallons per hour, which renders working very uncomfortable. It is baled at present with-the winch, but
a pump is much wanted. The water is very salt. At present the water is a great drawback, but it will in
time prove a very valuable asset to the mine, as it will allow of concentration of the low-grade ore.- The
lease will, I think, prove a valuable one when it is opened up, but a good deal of capital expenditure is
necessary to bring it into proper mining shape. S

14. In the Federal Lease a shaft is down about 30 feet, close to adeepef old shaft in which a good
deal of iron pyrites was obtained. Some bunches of fair ore have been got, but on the whole the lode has
been poor as yet. . : : i .

15. The Kilmore Lease has two shafts about 60 feet deep, connected by‘ a drive' from which some
stoping has been done. The ore has, unfortunately, been too much scattered for profitable working. A
good deal of concentrating ore is, however, obtainable, and driving on the lode might reveal better shoots.

16. In the Ewmily Hale Mine the principal shaft is down 63 feet, and about 60 feet of driving has
been done. The lode has been rather poor on the whole, though some very good stuff was aniong it.- The
present owners are unable to sink deeper on account of water, which they say comes in at the rate of 100
gallons per hour. There are several indications of ore on the surface on which a little work has been done,
but the property requires prospecting on a more extensive scale than has been possible to the present
owners. :

17. | The Last Chance Proprietary Mine has turned out a fair tonnage of good ore, and has the
reputation of being one of the most profitable on the field. © Two shafts have been sunk about 60 feet -
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deep and some driving done to connect them. In the north end a very nice shoot of oxidised oreis visible
about 30 feet from the shaft, which was sunk in the south end of the same shoot. The lode is about four
feet wide, carrying up to two feet of good ore, oxides, and sulphide of copper, with copper pyrites and
bornite. Between the two shafts the above-mentioned dyke cuts through the lode.

18. The Elverdton Mine has its main shaft 140 feet deep, and at the bottom level drives have been
made both north and south. Some very good copper pyrites has been stoped out, and there is a large
amount of second-class ore in sight which requires dressing. The drive south from the main shaft is not
vet far enough forward to reach the rich shoots of ore worked in the upper levels. - It has already been
proved, however, in the portion worked that good yellow coppér pyrites exists under the rich oxidised
ores, and the latter appear to be merely the pyrites oxidised rather than secondary concentrations. The
outlook for the mine is, in my opinion, very encouraging, but it requires steam machinery and some
expenditure of capital in sinking deeper and in opening out two or three levels so as to provide stoping
ground. The record of ore produced from this mine is a very good one indeed from the small amount of
ground that has been opened.

19. On the Mount Desmond Mine the principal shaft is .down to 100 feet, and shows some very
fair copper pyrites in the bottom. Good ore has been obtained also in the other two shafts on the lode.
This is a strong, well-defined lode, requiring opening up ou a liberal scale, and has good pro?ipects of
being payable. = It is just now being worked by tributers, who naturally cannot be expected to do much
development or prospecting work. L ‘

20. North of the Mount Desmond is M.L. 199, known as the P.L.P., on which there is a shaft
down 43 feet on a lode carrying some very good yvellow copper ore and oxidised ores of copper. Some of
the ore is much mixed with magnetite. -The ore seéms to be in two veins on the edges of a dyke of basic
igneous rock penetrating the granite.

21, South of the Elverdton, some -work has been done on the Welcome Stranger Mine on
somewhat small veins in granite country, which have, however, turned out some fair ore. - T was told the
shaft is about 100 feet deep, but did not visit it. : :

22. On the Mount Stennett Lease, two shafts have been sunk to 100 feet, the ore remaining. .

oxidised at that depth. In a shaft towards the north of the lease sulphides have been obtained. Some
very good ore has been raised, but the owners have not been able to drive on the lode, as is necessary to
develop it properly. This mine has very promising prospects, and deserves to be worked properly. -

23. The Harbour View Mine appears to me to be a good proposition, so far as one can judge
from merely casual inspection, records of the mine, and information received on the spot. "In the drive
south from the south shaft at 80 feet deep, a fine lode of oxidised ore has been exposed up to 14 feet in
width, apparently of good fluxing quality. The richer ore is in veins through the tulk, and a good deal
of the latter would probubly have to be milled. '/ Going northwards, the outcrop of the lode has been
opened by shallow cuts at intervals right through the lease, and the manager informed me that for some
1,700 feet in length he thought that his tests would give an average gold-value of about 6dwts. per ton.
The lode is a good, well-defined fissure vein, with smoothed walls. At the north end, close to the Omaha
boundary, a shaft has been sunk 103 feet to get under the old workings. In the bottom of this shaft a
big lode is seen, consisting of two veins with a ‘“horse” between, which seems likely to prove to be a
dyke, as in the Elverdton, . There was not much copper ore visible, but the manager informed me that a
good deal had been saved during the progress of the work, and that the rest of the lode stuff had carried
good gold. The ore is still oxidised at the 103-foot level, and water has not yet been reached. The mine
seems well worth the outlay of the necessary capital for equipment with winding machinery and doing
necessary development work. The returns from it have been good, but it has been worked in a very
hand-to-mouth manner.

24. There are several lodes on the Harbour View lease besides the main one, of which two or
three have been worked to some extent. From a small one on the “Omaha” boundary some fair
auriferous quartz was raised, which was clean milling gold ore with very little copper. Near the “Medic”
boundary a shaft has been sunk 80 feet on another smallish reef, from which clean milling quartz with
fair gold was being raised at the time of my visit. There is also a large outcrop of ironstone with quartz
which has not been opened up on account of being poor on the surface; this seems well worth testing by
a prospecting shaft.

25. The Medic Lease is on the north-west side of the Harbour View, and on it a shaft has been-
sunk about 50 feet to work a lode of gold-bearing quartz 18 inches to 2 feet wide. A crushing from this
is stated to have returned between 14 and 15 dwts. to the ton.

26. .On the Red, White, and Blue Lease a new shaft has been sunk 100 feet on the underlay of
the main lode, and connected with the old shallow stopes. A shoot of ore pitching northward has been
worked, with 12 inches to two feet of ore, carrying copper and good gold. The ore contains much iron,
and seems excellent smelting material. This mine also deserves to be handled on a much larger scale
than is possible for the present tributers to undertake.

27, The Mosaic Lease is situated on the east of the Ravensthorpe Range, quite outside the line of
country in which the above-mentioned mines occur. There is a large mineralised “formation” on it
which requires to be cut through in several places to show what it really is. In this a small vein has
been found carrying rich fahl ore,—(in this case both arsenical and antimonial varieties of tetrabedrite, or
grey copper ore). This ore contains high values in silver, assays of over 100ozs. to the ton having been
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obtained. The vein has been worked to a shallow depth, but much more extensive working is required to
ascertain what is the worth of the mine. The arsenic and antimony in the ore are a drawback as regards
smelting with other pure copper ores.

28. The gold mines of the district were doing very little at the time of my latest visit. The
“ Maori Queen” (Phillips River G.M.) mine was doing a little development work at the bottom level, but
had a bar of very hard ground to contend with. ~ When the hard bar is cut through there seems good
hope that this mine may again have a considerable output.  Rock drills have been introduced upon it,.
but the whole working outfit of the mine requires improvement. In the meantime, the sands
accumulated at the battery are being treated by the cyanide process. : '

29. The Qilbert G.M. (better known. locally as the Floater) has been shut down for some fime, the
shoot of ore having become poor in the bottom of the mine.  The main shaft is down 236 feet, and from
the bottom level a winze was sunk 50 feet to another small level from which another winze has been sunk
30 feet, making the total depth of the workings 316 feet.  The short length of the shoot of gold in this
mine has been very much against it, necessitating constant sinking to maintain the supplies of ore. The
ground in the bottom of the mine is very hard, and prospecting consequently costly.: The mine has now
come to a stage where active prospecting work is necessary either by boring or by again sinking and
crosscutting. The ore occurrence presents considerable similarity to that in the Kalgurli mine, at -
Kalgoorlie, where the ore-body has been found to vary very rapidly in parts in both size and value, and
also to the manner in which the ore is found in several of the Menzies mines where the blocks of payable
stone have been irregular and discontinuous in their distribution. The Gilbert ore-body seems to me,
however, to approach more to the Kalgurli type of occurrence than to the Menzies one, and the experience
of the former has, up to the present, been favourable, the ore “making” again below the narrow and
v Eoorer portions. In my opinion, there is a great probability of this occurring -also in the * Gilbert,”

elow the poor ground now in the bottom of the mine. Whether such improvement would be sufficient
to constitute a payable mine is a question to which no #nswer can possibly be given until the ground has
been actually opened up. The risk of loss in doing so is undoubtedly very considerable, but does not
appear to me to be by any means outside the bounds of fair mining speculation. The upper levels have
returned very good values, and the nature of the ore is such as to negative any notion that thisis likely
to be due to enrichment from chemical concentration of values in the superficial portions of the lode; so
there is good reason to think that gold will continue to be found in depth, and a bold policy of-'sinking
seems to have a fair chance, as mining ventures go, of being successful. Horizontal boring at the 286
foot level is also advisable, as there is a possibility that the gold-bearing part of the lode is still to one
side of the present workings. :

30. On the Plantagenet Lease work has been carried on with a few men, and a five-head battery
of heavy stamps has been erected, but the developments do not appear to be very promising.

31. On the Grafter Lease a prospecting battery of very light stamps has been erected, and some
crushings put through, but no one was at work at the time of my last visit.

. RETURNS FrROM THE DIsTRICT.

32. The following table shows the total production from the field to the end of 1904, as recorded
by the Mines Department, from the sworn returns sent in by the mine owners. In the case of the ore
smelted outside the State, the copper, gold, aud silver actually, paid for are taken as the amount exported,
and there is, therefore, an unknown additional amount of these metals constituted by the smelter’s
deductions. 'The returns for copper are probably quite 12 per cent. too low, and those for gold and silver
from smelted ore are very much too low. In the same way the ore sent to the State smelting works has
been returned as containing the amount of metals paid for and its value at the amount paid locally.
The bulk of the gold produced has, however, been obtained by milling. The returns are the best available
at present, and can be made absolutely correct, except for the amount of ore sent to smelters outside the
State, when the results of smelting at the State sielting works have been finally determined. Until the
smelter started the production of the field could only be stated on the figures at which the ore was
purchased at the sampling works, but it will now soon be possible to substitute the more exact ones
obtained by assays of the furnace products actually shipped.

Tasre L.—Showing Amount and Value of Gold and Copper produced from the Philiips River
Goldfield to end of 1904.

‘ Tons. Gold. Copper. Total
Year, ) Vague.
Smelted. Milled. Total. Fine ounces. Value. Tons. Value,

£ £ £
1900 34r00 34:00 1019 725 725
1901 1,089-14 192:00 1,281°14 208056 884 22562 12,918 - 18,802
1902 e v e 30825 9,890°25 9,698'50 7,398:37 81,426 2336 1,238 32,664
1903 ... e s 1,561-33 8,179-75 9,741-08 6,807°45 28,916 214°59 10,984 39,900
1904 3,468:89 6,269:60 9,738'49 3,926:62 16,679 48602 | 24,280 40,959
Alluvial 267'88 1,138 | .. 1,138
Dollied and Specimens . = 60284 2,561 2,561
Total 6,461°61 24,03160 - | 30,498:21 19,211-21 81,604 95878 50,146 131,749
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33. 'The total tonnage of ore sent to the State smelting works by each of the mines, and the total
amount paid for it, up to 22nd April, 1905, are shown in the followmg table, :—-- 1

Tapre II.
1st Period. 2nd Period. 3rd Period.
From 29th April, 1904, to 24th
From 2nd July, 1903, to 24th J 1 ’Ore held From 24th January, 1905, Total £ 2nd July, 1903, to
Name of Mine, February, 1904" Ore bougbt | 520l ro hold on | to 22nd April, 1905, Ore | Tot8l from 2ud July, 1503,
by /Govt?mment. option g;%z;:%%gt?ought bought by Government. 22nd April, 1905,
Net. I Net. 1 I Net. Net. )

tons ewt, qrs. 1bs, £ " s, d.| tons cwt. qrs. 1bs. £ & d.tons cwt. qrs. Ibs, £ s d.| tons cwt, qrs. 1bs, £ a 4.
Elverdton ... 1,002-19 3 20 300518 5. 683 18 2 121 2,42916 - 64161 O 2 22 541 4 1 847 19 0 26 597619 0
ary ... 822 88 7 1,986 2 8 36 11 2 16 16113 6{117 6 3 12 417 ¢ 1 676 21 7 2,564 16 38
Marion Martin 229 121 7 1,072 2 1 242 17 3 17 (1,23012 11137 0 3 574 10 4 609 11 0 14 2,886 4 6
Last Chance 376 14 0 19 1,795 15 5 148 8 2 25 857 3 9 - 525 2 3 16 2,652 19 2
Sunset 165 7 0 25 650 4 6 206 16 1 20 75719 741 21 4 1 3 6l 7°3 393 7 3 20 1,469 11 4
Mt. Benson .. 182 15 2 1 72818 6 105 16 1 15| 463°1911| 45 1 2 15 74 41 283 13 2 3| 1,267 0 6
Mt. Stennett 128 10 0 27 57911 0 8 38 0 7 19511 7 165 13 1 6 775 27
Surprise . 24 11 8 10 5717 6 120 7 8 38 66811 3 . e 153 19 2 13 72 8 9
Mt. Desmond 40 13.2 9 17514 6 77 6 8 16 43¢ 9 61 30 5 0 .6 1609 :6 148 5°'2- 83| . 71018 6
Mt. Cattlin .. 4 17 8 25 218 7 2 57 5 2 14 21910 1 . 102 8 2 11 437 17 3
Emily Hale ... e .50 18 1 21 208 6 6 . 50 18 1 21| ' 208 6 6
Kilmore 31 18 2 5 174 13 11 29 15 1 27 106 5 6 9 1111 27. 310 .70 151 15 308 3 8
Zealandia 238 19 2 8 48 6 . 23 12 2 8 48 6 2
Gt. Oversight 20 12 3 8 102 8 11 13 17 3 13 6313 5 ) 84 10 2 21 165 17 - 4
Mosaic . . 20 5 2 13 12415 8 13 8 3 14 13711 2 13 16 0 15 21 14 2 47 10 2 1 284 1.0
Last Chance Propnetn.ry 19 7115 55 110 U o 19 7 115 55 110
Red, White, and Blue ... 18 18 2 18 125 16 2 73 14 0 17 869 12 9 92 7 38 7 995 811
Welcome Stmnger 18 12 2 811 4 . 18 1 2 2 7811 4
Australia 1 19 38 0 89 911 1 19 3 ¢ 89 911
Omaha - 9 30 0 6018 6 9 30 0 6018 6
British Flag - 8 60 9 68 5 2 9 16 2 24 66 110 18 23 § 134 7 0
Harbour View 6 13.2 19 7315 9 48 0 8 17 481 6 5| 4 13 2 ¢ 296 18 4 99 8 0 12(: 852 0 8
Rio Tinto . 6 10 0 40 8 4 RO 6 10 0 2 40 3 4
Blue Ribbon TN 6 6 0 12 3418 38 5 038 6 34 9 6 11 6 3 18 69 7 9
Mt. McMahon 5 01 12 2211 7 5 01 12 2211 7
Federal 413 2 12 319 2 26 2417 2 8 13 1 10 24 17 2
Grimsby 4 90 0 4 90 5 10 3 26 1 110 9 19 38 26 15 10 10
PPA 12 .. 3 62 7 1919 4 -8 6 2 7 1919 4
Mt. Pleasant 119 0 10 814 4 119 0 19 611 9 3181 1 15 6 1
Duke of York 1161 6 091 1161 6 091
Nil Desperandum .. 4 61 6 4 5 4 5 21 21 7138 9 7 2 27 11 18 11
Flag Mlnmg Compa,ny 40 5 0 12 415 13 11 40 5 0 12 415 13 11
Puzzler : 82 18 8 138 136 9 9 82 18 3 13 136 9 9
C.D.C. 18 8 2 6 8213 ‘1 7 10 0 8 3819 3 25 18 2 14 121 12 4
Mt. Garritty 15 0 0 16 1201 1 15 0 0 18 120 1 1
Christmas Gift ... 12 3 0 19] 1531 8 4 19 3 26 471910 17 3 0 17 201 1 1
Copper Horseshoe 12 6 0 3 48 2 3 : 12 6 0 3 48 2 3
Marnoo . 9 70 8 53 2 6 9 70 8 53 2 6
P.L.P. . 7 81 21 32 7 1} 14 12 83 25 w11 22 11 18 107 8 2
Jas. Henry 6 0 3 22 38 9 2 N 6 0 3 22 38 9 2

Turn of the Tide ... 4 410 4 41 O
D Southerland 2 17 0 2 515 6 2170 2 515 6
Jessie 016 1 21 11 18 10 - 0 16 1 2L 11 18 10
Kunda b 1. 42 0 12 5 0 .. .1 42 .0 1250
Whltt&ker Bros. 1 6 2 22 6 01 . 1 6 2 22 6 01
Hill 015 0 17 381 . 015 0 17 3 81
. 6 13 1 15 80 0 2 6 13 1 I 30 0 2
Afric 6 01 5 21 1 0 6 01 5 21 1 0
Acrasis 5 71 4 32 39 5 71 4 32 8 9
Content 5 21 1316 3 5 21 6 1318 3
Mt. Desmond Extended 5 8 0 11 47 0 6 5 8 011 47 [
Tattersall's 4 19 3 26 4611 9 4 19 3 26 44611 9
Phillips River Smeiting Co. 0 22 2 71711 0 22 2 71711
Total 294612 8 27 | 11,616 410 2,027 8 1 16| 9,487 7 6714 1 2 1833441511} 5688 3 0 4| 24,448 8 38

34. It will be seen from the above that 53 different mines have sold ore to. the works,

totalling

5,688 tons 3cwt. Oqrs. 41bs. net, for a sum of £24,448 8s. 3d., equal to £4 5s. 113d. per ton.
35. This return from the copper-bearing lodes must be regarded as very satisfactory, conmdermg

the small amount of work that has been done on most of the mines to produce the ore.

The “high

average value per ton is also a good feature, particularly as the accumulations of second-cluss ore, rejected
when picking out the best stuff for sale, were inconsiderable. This is largely due however to only the
richest bunches of ore belng worked, and in many of the mines there is a lot of lower grade material
unbroken that will require either concentration or much cbeaper smelting treatment before it can be
profitably handled. As the mines have got down to the sulpbide ore the amount of dressing ore available
hag greatly increased, and no doubt in the future a great part of the output of the mines will in this field,

as in most others, be poorer ore requiring concentration. A very satisfactory feature about the lodes is
that so far as they have been opened the ore below the oxidised zone is almost entirely chaleopyrite
(yellow copper pyrites), and shows no sign of changing into cupreous iron pyrites. This leads me to be
very hopeful as to the valuable ore being persistent in depth. The rich bunches of oxidised ore that have
been found near surface appear also to be the result of oxidation of copper pyrites more or less directly,
and not merely chemical concentrations. Copper pyrites is an ore whicl is found persisting unchanged
to great depths, and the evidence now available seems to me to show that it is the ore which prevails in
the portions of the Phillips River copper lodes that lie below the zone of oxidation. There is a little
marcasite (white iron pyrites) in some of the mines, but it seems to me to be of secondary origin and
likely to disappear in depth, ,

StaTE SMELTING WORKS AND PURCHASE oF ORE.

39. In order to obtain thorough comprehension of the considerations which have led to the
establishment of a State Smelting Works on this field, it is necessary that a brief historical sketch should
be glven of the developments which have brought about the exmtmg Pomtlon.
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40. The Phllhps River District was proclaimed a goldfield on 14th September, 1900, and during
that year sent out 34 tons of ore valued at £881. It was soon found that the heavy expenses of getting
the ore to market rendered it impossible for the field to make much active progress, and in July, 1900, a
deputation waited on the Minister for Mines urging the erection of a local smelter. This was followed
by a petition from residents on the field, and. inquiries were made as to plant necessary, and reports
obtained from Messrs. H. P. Woodward and G. C. Klug. After much consideration the Government decided
in May, 1902, to offer a bonus of £1,000 to any person who would, under certain conditions, erect a suitable
furnace, and later on announced their Willingness to increase fthe bonus if good cause were shown. No
response being made to this offer, it was resolved by Parliament in September, 1902, that the Government
should consider the advisability of themselves erecting snitable Smelting Works. Immediately upon my
taking up the duties of the State Mining Engineer’s Office in November, 1902, I was instructed to report
on the field, and in a report dated 28th February, 1903, submitted the outlines of an extensive scheme

. covering the work necessary to be done to handle the mines to the best advantage. This comprised the

construction of a tramway from Hopetoun to the mines as well as the establishment of a Smelter, it being
clear that the heavy expenses of carriage of goods toand from the field were the principle obstacle to its
successful development. It also contemplated the ultimate erection of a central concentrating mill, for
the treatment of the low-grade ores and highly silicious ores unsuitable for smelting. It was not
however recommended that the whole of this scheme should be gone on with at once, as the then existing
condition of the field did not warrant such an expense, the ob]ect of bringing it forward being to lay
down a plan of equipment that could be completed step by step as progress warranted. As a first
step, the purchase was recommended of a quantity of ore at a price better than then could be
obtained by shipping it, but whieh would be payable with local smelting and tramway communication .
with the coast, in order to afford a local market for the ore to the leaseholders and enable them
to open up their mines sufficiently to demonstrate the permanency of the field. As the Government
could not send the ore to a smelter outside the district any cheaper than private owners could, it -
was obvious that this course involved a risk of loss to the State if eventually the ore had to be
carted out and sold. After much consideration the Government decided to take this risk in
order to prove the field, and authorised an expenditure of £1,100 for the remaining portion of the
financial year 1902-3, for erection of an assay office, laying down of sampling floors, appointment of an
ore-buyer, and purchase of ore. A sum of £15,000 was next provided on the Hstimates for “Purchase
of Ore and Erection of Smelter” during 1903-4, and purchase of ore was commenced in July, 1908.
There was at first no guarantee that a Smelter would be erected, and the Government retained the right
to dispose of any of the ore either by smelting or by sale. After purchage of ore had gone on for a few
months it was found that ore was coming in freely to the sampling floors, but to provide it the most
easily accessible ground was being gouged out without proper attention being paid to development, and in
consequence the ore-buyer was instructed to refuse ore from any mines in which a reasonable amount of
development was not going on; and shortly afterwards, as the vote was rapidly being exhausted, purchases
were restricted to ore from development work only. In Japuary, 1904, purchases were terminated in
order to retain portion of the vote for the purchase of a smelting plant, and after a visit of the late
Minister for Mines, Mr. Gregory, to the field in February, 1904, it was definitely decided by the
Government on 18th March, 1904, to proceed with the erection of a Smelter, the order for which was
placed with the Australian Metal Company on 9th April, 1904,

4]. In the meantime no money was left available for further purchases of ore until the Estimates
for 1904-5 were passed by Parliament, and this stoppage of the local market came very hardly upon the
mine-owners. In order to provide temporary relief, an arrangement was come to in April, 1904, whereby
ore presented to the ore-buyer was weighed, sampled and assayed by him, and acertificate issued of the
weight and value, the Government taking the option of purchasing any such ore within nine months of
the date of the certificate, under the same conditions as their previous purchases. The mine-owners then
were able to obtain advances upon these certificates from the Western Australian Bank, up to 75 per cent.
of the value shown upon them, and carrying interest at 8 per cent. This arrangement was the best that
could be done until more money was available for ore-purchase, but it caused a great restriction of the
output, as only the very best ore could be sent to the sampling floors with any profit. On the Estimates
for 1904-5 a sum of £30,000 was passed by Parliament for purchase of ore, and cash purchases of ore
were resumed in January, 1905, that held under option being then taken over.

“42. The total quantities of ore purchased dunng each ore purchase period are shown in the table
before given. .

43. Portion of the smelting plant obtained from the Australian Metal Company was in Adelaide,
and reached Hopetoun on 24th May, 1904. The engine and blower had a trial run on 8th July, but the
blast-furnace, which was oidered from Amerlca, and should have left New York at the end of Mav, was
greatly delayed in transit, and did not arrive at the works till 10th October, 1904. Tt was put in blast on
18th October. Pending its arrrival the remainder of the plant had been erected and housed in, dams
made and pump and boiler provided for water supply, 10-ton weighbridge put in, and water tanks
erected. Sampling machinery, a hot-blast stove, a matte-breaker, and a ‘slag hoist have since been added
to the plant.

SmerTING REsunTs.

44. TUp to the date of starting smelting (18th October, 1904) the ore received at the works
amounted to 4,819 tons l4ewt. Oqrs. 18lb. gross, or 4,501 tons Ocwt. 3qrs. 18lb. net. The first run of the
furnace was mainly on the ore purchased up to the end of January, 1904, but a small parcel of antimonial
ore was omitted, as being likely to damage the copper produced, and a small amaunt of ore received
later was included for fluxing purposes. The run was completed on 15th April, 1905, the total tonnage
of ore smelted being 3,298 tons 3cwt. 2qrs. 10lb. gross, or 3,098 tons 9cwt. Oqrs. 22lb. net. The total
ore received at the works up to this date was 6,075 tons 4ewt. Oqrs. 14lb. gross, equal to 5,690 tons
Ocwt. 1qr. 241b, net, so that the total received during the smelting period was 1,255 tons 10cwt. Oqrs,
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1lb. gross, or 1,188 tons 19c¢wt. 2qrs. 6lb. net. During the run there were several stoppages, due to
want of coke in November, and the Christmas holidays, amounting altogether to about four weeks.
Inclusive of stoppages, the run extended over 26 weeks, giving an average amount swmelted of 119:2 tons
(net) per week, or exclusive of stoppages at the rate of 140'8 tons (net) per week. The supplies of ore
during the same period have come in at the rate of 46 tons net, per week, or little more than one-third
of the amount smelted.

45. The net amount of ore smelted, 3,098:4597 tons, contained according to assay 510 tons 8cwt.
8qrs. 15lb. of copper, equal to 1647 per cent.; 4490zs. 5dwts. 4grs. of gold, equal to 2:9dwts. per
ton; and 2,9110zs. 1dwt. of silver, equal to 0-940zs. per ton, of which 417 tons Jewt. lqr. 1lb. of copper
(13-47 per cent.) and 148ozs. Odwts. 3grs. of gold (*96dwts. per ton) wére paid for under the conditions of
purchase. The total value was:—

. ’ £ s 4
Copper : 417'4629 tons at £50 ... 20,873 2 11
Gold : 148'00620zs. at 72s. 532 16 5
oo ) . 21,405 19 4
Less smelting charges, 3,098'4597 tons at £3 ... 9205 7 7
Total paid vee ... £1211011 9
46. The matte and black copper returned from the smelting run contained :—

Copper Gold Silver

tons oz8. oz8.

Matte: 568443 tons net, assaying 66'45 per cent. 3777563 314:066  2,147°9
copper, "55250zs. gold per ton, and 3'780zs. of
silver per ton

Black Copper: 31933 tons ... ... 800000 128:000 - 2950

Total . i .. 4077563 442066 2,442'9

Equal per net ton of ore smelted to ... e .. 13116% 285dwt. 0790z,
Or a recovery of the total a.mo:mt shown by assay of 79-9% 9847 84:0%

There were also on hand, however, at the conclusion of,the run some unfinished products estima,tea
to contain about 5 tons of copper, 5ozs. of gold, and 30ozs. of silver, which would bring the recovery up
to 8086 per cent. of the copper, 99'6 per cent. of the gold, and 85 per cent. of the silver.

47. The loss of eopper in this run, neglecting the unfinished products, amounted to (510-4442—
4077563 tons)=102:6879 tons, or 3-31 per cent. of the net ore treated, the deduction of three units from
the assay made to cover losses thus proving insufficient on this occasion by 0-31 units. Deducting the
smelting charges as above (£9,295 7s. 7d.) from the total amount at which the copper was valued
(£20,873 2s. 11d.), it will be seen that the price actually paid per ton of copper purchased (417-4629 tons)
was £11,577 15s. 4d., or at the rate of £27 14s. 8d. per ton. (To simplify calculations it is best to
count all charges against the copper alone, irrespective of the gold.) Gold, however, was recovered in
excess of the amount paid for, and the whole of the silver recovered was a gain. Taking the gold as
likely to realise 82s. an ounce and the silver 2s. an ounce, we have: — .

442:066
" Gain on gold recovered in excess of paid for{ _14’8_'0062 £.s d
‘ 294:0598 at 82f- ... 1,205 12 11
. silver " . . ... 24429 at 2/- .. 244 b5 9
1,449 18 8
. 4174629
Loss on copper paid for in excess of recovered _407_'7563 .
97066 at 554/8 ... 269 311
Balance (gain) ... .. £1,180 14 9

If we take credit for the copper and precious metals estimated in the unfinished produects, viz.,
£162 3s. 4d., the total gain of metal over and above the quantity paid for on the purchase scale becomes
£1,342 18s. 1d. \

48. The tariff deduction of £3 to cover expenses of smelting however proved insufficient in this
instance for several reasons. Firstly, a fair proportion of the cost of receiving, weighing, and sampling
the ore prior to the erection of the works, including some months when very little ore was being received,
had to be charged against it, and it will readily be understood that this was much higher than when ore
is coming in regularly and in larger quantities, and the works are running. It has been necessary to

-charge the actual cost (10s.11-7d. per ton) against all the ore received up to the time of starting smelting.
Secondly, there were several stoppages in the work due to want of coke through bad weather on the coast,
repairs and small additions to plant always found necessary in a first run, and want of experienced
furnace labour. Thirdly, the beds smelted contained one very large parcel of highly silicious second-class
ore, which was expensive on account of requiring more than the average amount of coke and flux, and
reducing the output of the furnace. Sundry expenses charged in the books to ‘“Smelting Costs . also
have to go against this run, though they would more fairly perbaps be distributed over a longer period.
The total costs of smelting divided by the quantity smelted for the run, thus give an average of £3 6s. 11:14d.
per net ton of ore, or a total average cost, inclusive of the above charge for weighing and sampling, and
assaying (10s.11:7d.), of £3 17s. 10-8d. per ton, This is very high indeed, but must be looked upon as
a figure due to the initial difficulties of starting the smelting cstablishment, and not as a fair average cost
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As a matter of fact, the cost for the six weeks ending 13th May, 1905, inclusive of weighing, sampling,
and assaying the ore received during that period, has fallen to £2 19s. 5-425d. per ton smelted, and is
expected to be still considerably reduced.

Taking the cost at 17s. 10-8d. in excess of the amount charged to cover smeltmg expenses, we
have :—

£ 8 d.

Loss : 3,098'46 tons at 17s. 10-8d. .. 2773 2 B
Gain on metals as above ... v e 134218 L
Balance (loss) .. £1430 .4 4 -

equal to 9s. 3d. per net ton smelted There is every prospect that this loss w111 be more than regained on
the smelting of the remainder of the ore-heaps now in hand.

49. The matte produced has been shipped to Europe for sale, but the returns are -not yet all to
hand. The costs of cleaning, bagging, weighing, sampling, and assaying it are included in the above-
mentioned smelting costs. The costs of realisation paid in this State have averaged as follows:—

Per ton‘gof mutlte (gross).
8.

Cartage to the coast w112 6
Agency and wharfage, Hopetoun ’ .. 020
Freight, Hopetoun to Albany, and stora.ge at Alba,ny .. 017 8
Agency and wharfage, Albany ... .. 0 110
Insurance, Hopetoun to Europe ... .. 020

£2168 0

The matte has to beé double bagged, taking 40 bags to the ton equal 1o about 56lbs. weight, so that each
ton gross contains only ‘975 tons of matte. The costs per met ton of matte are therefore £2 17s. 6d.
The freights to Europe from Albany are variable, ranging from 22s. 6d. to 30s. a ton in the shipments
that have been made. There are, however, further expenses in conveving the matte from its port of
arrival to its ultimate destination, which depend on the market in which it is sold, and have to be added
to the freight from Albany.

50. The smelting or “returning” charges in Europe at present appear to ra.nge from ls, 9d. to
2s. per unit, for matte of 60 to 70 per cent. copper. The copper is usually bought on the price of *best
gelected ” copper, with a deduction of 1'3 units from the wet assay. Gold. is paid for at from 80s. to 82s.
per ounce fine, and silver usually at standard price (about 2s.2d. at present). Payment is usually made
at two months from date of samphng, or by cash less two months’ interest at 5 per cent., at the
buyers’ option.

51. The first parcels of matte were shipped through several different ﬁrms, as under, Wlth the
results shown:—

(1.) Parcel shipped per “Agapanthus ” to Dunkirk, 6th J. anuary, 1905, per Messrs. G. Wills & Co.:—
tons _cwts. qrs 1bs.

Gross weight as sent from works 29 16 3 26
Net weight sold ... e e 29 1 1 21
Bags, moisture, and loss in transit ... 0o 1 2 6
k_—..ﬁ_ _—
Equals 2'6 per cent.
Average price best selected copper, March 21-31 £72 58. per ton.
Average price standard silver, March 21-31 ... .« 26:4375d. per oz.
Tous net. | Agreed Assay, less 13 units Copper. CE}?II;:I‘- Rate. Amount,
£ s. d.
29072 | Copper, 63'95 per cent. 18591 at £72 5 O 1,343 4 0
0Z8,
Gold, '360zs. per ton ... vo |- 10466 8t 4 0 O 4117 3
Silver, 4'8ozs. per ton .. 11896 at 26:4375d. 16 7 4
Gross value ... 1,400 8 7
Charges :—
P t ton of
etél(fpperl,l ? Total
£ s d. £ s d
Telegra,ms e 010 - 801 918 4
Weighing, samplmg, and a.ssa,ymg 0 8 211 712 0 '
Insurances . . 0 31010 311 5
Shipping expenses 3 2 437 5719 &
Commission 013 327 12 6 9
" Interest 0 4 687 4 5 0
Smelting charges, 1s. Q}d per unit | 819 202 166 10 11
262 3 10
14 2 075
Net return . 1,138 4 9
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(2.) Parcel shipped per “ Medic” to Liverpool, 11th January, 1905, per the Fremantle Smelter,

Limited :—
tons, cwt. qrs. lbs.
Gross weight as sent from works - 49 11 2
Net weight sold ... o 48 13 0 3
‘ Bags, moisture, and loss in transit - ... 0 18 1 25
) Equals 1'9 per cent.
Average price best selected copper £72 10s.
Average price standard silver ... ... 27d. per oz.
Tons. Agreed Assay, less 1'3 units Copper. c;r;;:r. . Rate. Amount.
’ £ s d.
486513 | Copper, 64:42 per cent. .. | 813411at£72 30 O 2272 4 7
’ 0z8.
Gold, *3720zs. per ton ... | 18098 at 182s. 74 3810
Silver, 3:620zs. per ton 176:118 at 27d. 19 16 4
Empty bags, 10cwt. lqr less charges .. 118 0O
Gross return 2,368 2 9
Charges 1
Per net ton of
eléx;;per? ¢ Total.
£ s d £ 8 4
Telegrams 0 1 44 2 30
Insurances . 0 3 23 5 0 2
Weighing, sampling, and assa.ymg 0 5 T4 816 0
Shipping expenses ... . 2 9109 78 4 4
Commisgion . 0 3 94 518 4
Interest 0 8116 14 1 1
Smeltmg cha.rges, 1s.10°8d. pex‘ unit 910 00 207 14 10
. - 411 17 9
13 210
Net, return ... 1,956 5 0

(3.) Parcel shipped per ““Commonwealth” to London 29th January, 1905, per Messrs. F. H

Snow & Co.:—
tons cwts, qrs. 1bs, \
Gross weight as sent from works 66 10 1 12
Net weight sold ... ree 65 5 2 24
Bags, moisture, and loss in transit 1 4 2 16
Equals 1'85 per cent.
Average price best selected copper, 24th March-7th Aptll £7E 18s.
Average price standard silver o 25"1 375d.
Tons. Agreed Assay, less 1'3 units Copper. Cg‘g;:r. l Rate. l Amount.
£ 8. d.
65'2856 | Copper, 6732 per cent. ... ... | 439503 at £71 9 0 3,160 0 6
OZ8. ‘
Gold, 0-3620zs. per ton ... | 283635 82s. - 96 17 ;1
Silver, 8'860zs. ,, ... | 2561850 ,, 25'7375(‘1. 26 19 1
Gross return 3,283 17 6
Charges :
Por Jiet ton of Total.
£ s d £ s d.
Telegrams 0 0 54 01910
Insurances e 02 91 6 1 2
‘Weighing, sampling, and a,ssa,ymg 0 5 43 1115 6
Shipping expenses ... 2 8 42 106 4 11
Commission 013 28 ° 29 0 0
Interest 0 4 81 10 6 6
Exchange 0 0 76 1 710
Smelting cha,rges, 1s. 9d. per unit 815 O 384 11 3
550 6 O
. . 12 10 50
Net return 2733 11 6

52." The full account sales are not yet to hand for the following parcels :-—

(3.) 31 tons 16ewt. 2qrs. 2ibs. shipped to Baltimore, U.S.A., per “ Afric,” on 9th February, 1905,
per the Mount Lyall Mining and Railway Company, 'Ltd. Advice has been received of a
payment, of £1,316 16s. on account of this shipment.
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(5.) 21 tons 12cwt. 2qrs. 18Ibs. shipped to London per “ Afric” on February 9, 1905, per Messrs.
D. C. Griffith & Co. Cabled advice has been received of the pa,yment of £855 16s. 1d.
. as the Agents’ net return.

(6.) 57 tons Bewt. 8qrs. 231bs. * shipped to London per © Warrigal” on February 20, 1905, per
Elliott’s Metal Company. Cabled advice has been received of the payment of £2,230 15s.
6d. as the Agents’ net return.

(7.) 85 tons 17cwt. 1qr. 22lbs. shipped to London per “ Warrigal” on February 20, 1905, per
Messrs. D. C. Griffith & Co., from which a net return of £1,517 1ls. 9(1 is advised by
cable.

(8.) 188 tons 18cwt. 2qrs. 6lbs. shipped to London per “ Wakool” on April 1, 1905, consigned to
the Agent Geeneral, who advises by cable the payment of £5,500 in part payment.

(9.) 190 tons llewt. 2qrs. 6lbs. shipped to London per “ Wilcannia” on May 22, 1905, consigned
to the Agent General.

- 63. Taking the three completed returns together, the tare and losses in tramsit average two per
cent. of the gross tonnage shipped, and the losses alone amount to ‘75 per cent. of the net tonnage
of matte. The three parcels contained 93,882 tons of copper which were paid for, and the expenses
enumerated totalled £1,224 7s. 7d., or an average of £13 0s. 10d. per net ton of copper. The average price
obtained was £72 3s. 5d. per ton of “ best selected ” copper, but as the price has since fallen it is not
likely that the remainder of the parcels now in ‘the market. will realise this. The average price obtained
for the whole of the proceeds of the first smelting run is expected to be on the basis of about £70 10s. for
“ best selected ” copper.

54. Wecan now arrive approximately at the probable net return from the first smelting run on
the average figures above obtained :—

Matte .. . ... 568443 tons ,
Less 75 per cent. estimated loss in transit 4263 tons} 564°180 tons.
6645
1-30
Tons. Tons. Amount. Amount.
56418 at 6515 °/, Copper ... ... 367563at £7010s.0d. ... £25918'1915
ounces.
564:18 ,, 55 oz. Gold ... 3100299 ,, £4 2s. 0d. ... 1,272-2259
564-18 ,, 378 ,, Silver ... 2,132:6004,, 26d. ... 231-0317
Gross Value ... .. £27,416:4491
Equal to £48 4s. 7d. per net ton of matte at Ra.vensthorpe
Charges :—
Costs to Albany 568443 tons at £2 17s 6d. (equals
£4 8s. 11d. per ton of Copper) ... . £1,634°2736
Shipping and Retummg Lharges 36’7 563 tons a,t
£13 0s. 10d. wo 4,7936341 6,427-9077
Net Value R £20,9885414

The expenses amount to £11 6s. 2d. per net tov of matte produced at the Works, and the return
to £36 18s. 5d. The expenses per net ton of copper sold are £17 9s. 9d.

55. No figures are yet to hand for the realisation of the Black Copper produced, but the following
are taken from an actual quotation received for this material (viz.: Copper by electrolytic assay less 13
units at Standard Copper price less two and a-half per cent. discount, Gold at 82s. per ounce, Silver at
Standard price. Returning charge £5 per ton of Black Copper) plus shlppmg and other charges at the
same rate a8 on the matte.

Black Copper.—31'933 tons, containing 30 tons Copper—93-94 °/.

93-94 °/,
1-30 :
— £ 8 d
31'983 X 9264 = 29 583 Copper .. 66 0 O
‘113 0=2§/,
Copper, 29-583 tons at ... ... 64 7 0 “. 1,903-666
Gold, 128 ounces at e 4 2 0 524:800
" Silver, 295 ounces at 26d. 319568
Gross Value £2,460424
Equal to £77 1s. per ton at Ra,vensthorpe
Charges :— £
Costs to Albany 31'933 tons at 56s. ... 89-4124
‘ Returning charge, 31933 tons at £5 ... 159-6650
Shipping and other Charges at £13 0s. 10d. per >
ton of Copper, less £9 0s. 10d., the average
Smelting Charge per ton of Copper for
matte = £4 — 29-683 tons at £4 ... 118-:3320 e - 3674094
Net Value ... ... .. .. £2,008:0146

* P8, ~It was found on delivery that three more bags were sent than were tallied, making the total 57 tons 9cwt. Oqr. 4ibs. They
probably belonged to the shipment to Messrs. Griffiths & Co. by the same vessel.
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The expenses according to this reckomng amount to £11 10s. 1d. per ton of Black Coppet
despatched from the Works, or £12 8s. 4d. per ton of fine copper sold, and the return to £65 10s. 11d.
per ton of black copper, or £70 15s. per ton of fine copper sold.

£
Estima,ted net value of matte ... e e 20,988-5414
Estimated net value of black copper ... e © 2,093:0146
Total reburn ... .. ~ &£23,081'5660
: £ s. d.
Equals ... . .. .. £23081 11 1
Amount paid for ore, and smelting charges as above . we £21405 19 4
Balance ... £1675 11 9
£ s d .
On 3,098'46 tons smelted 010 10
Avera.ge amount paid per ton on dehvery at Works 318 2
Total average return ... . £4 9 0

56. It will be noted that there is little difference in the above figures between the expenses per
ton of matte (£11 6s. 2d.) and those per ton of black copper (£11 10s. 1d.). At theassays given, however,
one ton of matte would yield 707 tons of black copper, the expenses on which would be only £8 2s. 8d.
There would therefore be a saving by sending away black copper instead of matte of £3 8s. 6d. per ton of
matte, from which, however, would have to be deducted the cost of the conversion. This should not
exceed 30s. per ton of matté, so that there should be a substantial profit by converting the matte into
black copper locally.

57. There has been much discussion in Ravensthorpe as to the price per unit of copper which
should be paid by the Government, it not being sufficiently recognised by most people how heavy the
deductions are from the full price of the metal. It has been shown that though the matte produced
contained 377°7563 tons of copper according to assay, losses in transit and Smelter’s deductions reduce the
amount on which payment is finally made to 367-563 tons, being a loss of 2'7 per cent. Taking the
average price of the copper as above at £70 10s. per ton (best selected), we have on every net ton of fine
copper leaving the Works in the form of matte :—

£ 8 d. o £ s d.

Loss and Deduction ... .. 027 tomsat 7010 O 118 1

_ Charges as above .. 978 » 7 9 9 .. 17 0 4
1000 tons £18 18 5

——

therefore, £70 10s. less £18 18s. 5d. gives £51 11s. 7d. a ton, or 10s. 4d. a unit, as the ntmost price that
could be paid locally for copper in matte under existing circumstances with best selected copper at
£70 10s. a ton. or, say, £65 10s. to £66 for ordinary copper bars (&.M.B.’s). If the smeltlng were
carried to black copper, the charges on which have been shown to amount to £12 8s. 4d. per ton of fine
copper contained in it, the local price would be a little better, the charges from .the works, taking losses
and deductions, as in the case of matte, being equal to £13 19s. 8d. per net ton of fine copper. There
would, however, be in addition the extra cost of smelting, say two tons of 50 per cent. matte to black
copper at 80s. a ton, equal to say £3 per ton of fine copper. The ore smelted was nearly all purchased
between July, 1903, and January, 1904, during which period the average value of G.M.B: copper was
£56 16s. 9d. a ton, and “ best selected ” £61 to £61 10s. Tt is clear, therefore, that a.much higher price
was paid than the market then justified. :

58. At present there is no prospect of the expenses of reahsahon of the matte being reduced

materially, the expectation being rather that they may be somewhat increased. The contractors for
cartage between the smelter and Hopetoun find their freight rate an unpayable one, and there seems at
present no chance of reducing freights from Hopetoun to Albany and from Albany to Europe, or of
getting any improvement in the returning charges in Europe. The construction of the tramway from
Hopetoun to the works would effect a great saving, about £1 per ton on both coke and furnace products.
The consumption of coke has averaged about 0-26 tons per ton of ore, and as each ton of ore has returned
"1282 tons of copper, actually sold, the coke consumption amounts to 2:03 tons per ton of metal, and the
saving of £1 a ton on coke would therefore amount to £2 0s. 7d. per ton of copper. Thers would
likewise be a saving in freight of £1 per ton of matte, equal on the above figures to £1 10s. 11d. per ton
of copper sold, making a total saving in freight of £8 11s. 6d. per ton of copper, equal to 81d. per unit
or 204 per cent. of the present total charges per net ton of copper sold in matte. |

59. Considerable improvements in the return to be obtained from the ore are also to be looked for
in reduction of smelting losses, and lowering of smelting costs. The losses in the first smelting run were
undoubtedly very high, and were due to a heavy loss of flue-dust owing to the pulverulent character of
much of the ore, and to heavy losses in the slags owing to the high grade of matte produced in one
operation. The recovery of copper was only 80 per cent. of the total shown by assay, and by minimising
the above losses should not be less than 90 per cent., which would mean ove-eighth added to the tonnage
of copper returned. The latter was 397146 tons, so the total at 90 per cent. recovery would have been
49-643 tons more, or 446'789 tons in all. At £51 11s. 7d. per ton the local value of this additional copper
would have been £2,560 10s. 11d. This would have wiped out the smelting loss of £1,430 4s. 4d. and
given an additional sum of £1,130 6s. 7d. The erection of dust chambers to cateh the flue-dust is
urgently necessary and would do a great deal to reduce the loss. To lower the percentage of copper left
in the slags it will be necessary to run a much lower grade of matte in the first concentration, say 45 to
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50 per cent. copper. This can then be brought to a higher grade regulus or even to blister copper either
by sm lting in a reverberatory furnace or by roasting and smelting again in a second blast furnace. In
either case all the slags from the treatment of the rich material would be re-smelted in the ore furnace.
The advantages in producing blister copper instead of matte have already been pointed out. - Extension
of the plant to make it capable of producing -blister copper is thersfore very necessary in order to work in
the most economical fashion.

60. TUnder present conditions mine owners find it necessary to expend much time and labour in
picking and cleaning the ore before sending it to the smelter, and it is most important to bring about
such 3 reduction of costs as will enable a lower grade of ore to be dealt with profitably. To do this,
smelting and realisation costs must be reduced to the utmo&t. The most important factor in doing so is
undoubtedly tramway communication from the mines to the smelter, and between the smelter and the port.
Cartage cha,rges to the works could thus be reduced from three to elght shillings a ton of ore, according to
the position of the mines, and it has been above pointed out that the saving on carriage of coke and
matte would amount to about £3 11s. 6d. per ton of copper (equal to 6s. 5d. per ton of 10 per cent. ore,
with a recovery of 90 per cent.) not to speak of the saving in the cost of other mining and smeltmg
supplies. Outside the saving in freights, the principal means of lowering smelting costs is by attaining a
greater output per diem by the use of larger furnaces. This, however, involves that correspondmgly
la,rger supplies of ore are sent in to the works. The mines are quite capable of maintaining these
supplies if energetically worked, but most of them need some capital expended upon them to put them
into a condition to become large producers. - Smelting 60 tons of 10 per cent. ore a day, to matte only,
Mr. G. C. Klug has calculated that even without the tramway the cost could be reduced to 30s. a ton,
With a complete and larger smelting plant, therefore, and the tramway system, there is every expectation
that the costs per ton of ore can be reduced very much below those now incurred for smelting and
reahsa.tmn, so as to enable even 8 per cent. ore giving a return of, say, 7 per cent. of copper actually sold,
to be sent in from the mines with profit to the owners, thus :—

£ s d £ 8 d
Value of 1 ton ore, yleldmg ‘07 tons copper, at £70 10s. ... . 418 8
Costs—
- Smelting to matte, one ton 110 O
Smelting to blister copper, say, ‘145 tons matte at 30s. . 0 4 3
Freight and realisation expenses, ‘07 tons copper at £12 8s. 4d. 017 5
‘ £211 8 :
Less saving due Lo tramway, ‘07 tons copper at £3 11s. 6d. .05 0 ... 2 68
N ‘ .
* : - £212 0

If the tramway connected the Smelting Works with the mine from which the ore came, the mine owners
would also save from 3s. to 8s. a ton on their present cost of carting ore of eight per cent. assay, then
giving them a return on the mine of, say, £2 9s. a ton. The gold and silver values would be in addition
to this return for copper. \

61.  As the present smelter is more than able to deal with the quantity of ore brought to it, there
is not yét any Justification for erecting a larger one. The figures just quoted, however, show that there
is a possibility of treating as low as eight per cent. ore profitably by working on a considerable scale, and
with plant sufficiently complete to ensure an extraction of 90 per cent. of the copper value. Of course,
ore of this value could not be bought under the existing conditions of purchase; so some other scheme
~will have to be devised for dealing with low-grade material. The best course to follow,— in my opinion, is
to first perfect the plant and treatment until a return of 90 per cent. of the assay value can be guaranteed,
and then alter the purchase conditions accordingly, at the same time lowering the charge for smelting, as
experience shows that this can be done without loss. This would allow the grade of ore presented to the
works to be gradually lowered and the quantity increased until a larger furnace would be nécessary.

I have, etc.,

- A. MONTGOMERY, M.A., F.G.S,
State Mining Engineer.

POSTSCRIPT.
Since writing the above report the following further returns have been received :—

(a.) Shipment of 31 tons 16cwt. 3qrs. 2Ubs. sent to Baltimore, U.S.A., per the Mount L'yell Mining and Railway Co.
Ltd., on 9th February, 1905, per ss. *“ Afric.”—

tons, cwt. qrs. 1bs.

Gross weight as sent from works - 31 18 3. 2
Net weight as sold—31'3451 tons 31 6 3 17
Bags, moisture, and loss in transit 0 9 3 13
Equals 1:55% of gross weight.
£ 8 d.
Price realised for best selected copper 71 0 O perton
Price realised for gold (fine) ... .4 2 0 perounce
Price realised for silver (fine) ... 0 2 24 per ounce
) Copper. Gold. Silver.
Agreed assays ... ... 67207525 .. -56560z. perton ... 4°0320z. per ton
Less vee e 18 c

65'9075
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Tons (net). Assay. Amount paid for. Rate. Y Amount,
£ 8 d £ 8 d
313451 at 6590756 % 206588 tons copper | at 71 0 0 1466 15 4
31:3451 » ‘5656 ozs.| 177288 ozs. gold s 4 2 0 7213 9
31'3451 » 47032 ozs.| 126°3834 ozs. silver s 0 2 2% 1318 &
—— &
Gross total value, 1,668 7 6
Charges—Per net ton of fine copper sold, 20'6588 tons :—
P b b f
ercg;peg.n © Total.
£ 8 d. £ 8 d, R
Freight . 2 6 28 4715 2
Sampling and a.ssa.ymg 0 3 03 3 2 6
Interest and excha,nge 0 0 71 012 3
Commission ... 012 109 13 6 9
Returning eha,rges ... | 1012 60 219 10 0
Telegrams ... . 0 0 23 0-4 1
Insurance ... 0 4 85 417 2
289 7 11
4 0 19
. Net return 1,263 19 7

(b.) Shipment of 21 tons 12cwt. 2qrs. 131bs. sent to London per © Afmc on 9th February, 1905, per Messrs. D. C.

Gnﬁth & Co—
tons. ewt. qrs. lbs.
~ Gross weight as sent from works 21 12 2 13
Net weight sold—21'2058 tons v .. 21 4 o' 13
Bags, moisture, and loss in transit 0 8 2 0
Equals 1962 of gross weight.
£ 8 4
Price realised for best selected copper 71 156 0 perton
Price realised for fine gold 4 2 0 perounce
Price realised for fine silver ... e 0 2 24 per ounce
. Copper. Gold. Silver.
Agreed assays ... ... 658509% .. -B65ozs.perton ... 4°000zs.
Less ... .. 180 . ’
' 64:20
Tons (net.) Agsay. Amount paid for. Rate. Amount.
£ 8 d. £ 8 4
212068 | abt 64-20 ¥ 13'6141 tons copper | at 71 15 0 976 16 3
21:2058 » '56b0z8. | 11'9813 ozs. gold » 4 2 0 49 2 6
21'2058 ,» 40 ozs. | 848232 ozs. silver . 0 2 2% 9 6 0
Gross total value 1,085 - 4
Charges—Per net ton of fine copper sold, 21-2058 tons .—
Per net ton of
c’;;per‘ o Total.
£ 8 d. £ 8 d.
Freight and shipping expenses ... 2 4 28 30 2 2
Sampling and a.ssaymg . 0 4 75 330
Commission 0 6 71 4 9 9
Interest 0 3 94 211 7
Telegrams 0 3108 213 2
Insurance ... 0 2 78 116 1
Returning charges 10 2 100 138 1 3
182 17 0
Total 13 8 74
Net return Co . 82 7 9




88

.

(c.) Shipment of 57 tons 9cwt. 41bs. sent to London per  Warrigal” on 20th February, 1905, per the Eiliotts Metal

Company.
this one in error,)—

Gross weight as sent from works
Net weight sold—56:6875 tons ...

Bags, moisture and loss in transit

Price realised for best selected copper
Price realised for gold

(Three bags weighing 3cwt. 91bs. belonging to the next parcel appear to have been included in

tons.  cwt. qrs. 1bs.
57 9 ] 4
.56 - 13 3 0
0 15 1 4

Equals 1-33°/, of gross weight.

£ 8 4
69 16 0 per ton.
4 0 0 perounce.

Price realised for silver ... 0 2 2& per ounce.
. Copper. Gold. Silfer. )
Agreed assays ... 65-56°/, ... -bB6ozs. per ton 4:00zs. per ton
Less 1-30
64:26
o — Al
Tons (net.) Assay. Amount paid for. Rate Amount.
. £ g d £ s 4
566875 at 64:26 36'4274 tons copper | at 69 15 0 2,540 16 3
56'6875 » ‘56 ozs. | 31745 ozs. gold » 4 0 O 126 19 7
566875 » o 40 ozs. | 22675 ozs. silver 0 2 238 24 14 10
Credit dus to fractions in computation by a different method ... 0 3 7
Gross total value . 2,602 14 3
Charges—Per ton of fine copper sold, 36-4274 tons :—
Per ton of
?':I(.)pp;lr.o Total.
£ 8, d. £ 8 d
Freight and shlppmg expenses - ... 119 116 72 16 O
Sampling and assaymg 0 5 40 914 0
Commission ... . 0 6 47 11 12 10
Interest . 07 31 13 4 5
Telegrams and cables 0 0 104 111 9
Insurance . 0 38 056 510 11
Returning cha.rges .- 10 0 o0 364 65 6
478 15 5
Total 13 2 103
Net return 2,213 18 10

(d.) Shipment of 35 tons Idewt. 1qr. 131bs. sent to London per ° Warrigal on. 20th, per Messrs. D. C. Grifith & Co.
(Three bags belonging to this parcel’ weighing 3ewt. Oqr. 9lbs. included in error in parcel sent to Messrs.

Elliotts’).—

Gross weight as sent from works
Net weight sold—=34'3205 tons ...

Bags, moisture, and loss in transit -

Price realised for best selected copper ...
Price realised for gold
Price realised for silver

. Copper. Gold.
Agreed assays 187 % 0'500zs.
Less 1-30

7007

tons, cwt. qrs, 1bs.
35 14 1 13
34 [ 1 18
T 7 3 23

Equals 4'02°/, of gross weight shipped.

#

70 per ton
per ounce

44 per ounce

s, d.
5 0
2 0
"2

O!-\

8ilver,

per ton 5'570zs. per ton
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Tons (net). A\ssn,y. Amount paid for, ) Rate, Amount.
£ s d. £ 8 4d.
34-3205 at 7007 % 240484 tons copper at 70 5 O 1,680 8 0
34-8205 » B ozs. 17-1603 ozs. gold s 4 20 70 7 2
343206 ,» 057 0zs. | 1911652 ozs. silver » 0 2 4% 22 8 0
Total value . 1,782 38 2
Credited through difference in method of computa.tlon 005
. Credited for empty ove bags sold .. 2 5 4
Gross total value 1,784 8 11
O’hawges——Per' ton of fine copper sold, 240484 tons:—
Per ton of
gjpp;_" Total. -
£ s d. £ 8 d.
Frelght and sluppmg expenses 211 64 61 19 3
Insurance ... 0 4 34 5 3 0
Commission . 0 6 56 7156 7,
Sampling and assaymg 0 3 24 317 0
Interest . 0 4 94 5156 1
Telegrams and cables 0 2 45 217 2
Returning charges .. 910 00 228 9 2
31516 3
Total e - 13 2 77 C e
Net return . 1,468 12 8

(e.) Shipment of 188 tons 18cwt. 2qrs. 6lbs. sent to London per “ Wakaol” on Apml 1st, 1905, comngned to the Agent
General, and sold through Messrs. H. A. Watson & Co., Liverpool :—

tons. ewt. qrs. Ths.,
: Gross weight as sent from works ... 188 18 2 6
Net weight sold—184-1473 tons 184 2 3 22
Bags, moisture, and loss in transit ... 4 15 2 12
' R Equals 2:58% of gross weight shipped.
£ 8. d.
‘Price realised for best selected copper e .. 69 8 9 perton
Price realised for gold .. 4 2 0 perounce
Price rehlised for silver . 0 2 3% per ounce
Copper. Gold. Silver.
Agreed Assays ... oo 6490% ... 059o0zs. perton ... 4-440zs. per ton
Less .- ... 130 h ‘
6360
A}
Tons (net). Assay. Amount paid for. Rate. Amount.

£ 8 d £ 8 d.
184:1473 At 63:60% 117-1231 tons copper At 69 8 9 8,132 14 8
1841473 » B9 108°47760zs. gold - . 4 20 444 15 2
184°1473 » 444 818'350028. silver » 0 2 3% 92 910
' Total value .. .| 866919 8
Credited through difference in met.hod of computa.tlon e 0 0 8
Credited for empty ore bags sold .. . . 1317 6
Gross total value ... 8,683 17 10
Charges—Per ton of fine copper sold, 117 1231 tons :—
*
Per ton of ‘
wopper. Total,
£ 8 d £ 8 d.
Freight and shlppmg expenses 213 04 310 10 11
Insurance ... 0°3 10 18 1 6
Commission ... 0 6 68 38 810
Sampling and sesaymg 0 3 24 1815 0 °
Interest 012 19 1 4 5 .
Telegrams 0 0 92 4 9 7
Returning cha,rges 8 10 00 995 10 11
1457 1 2
Total 12 8 o7
Net return e e 7,226 16 8
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Taking all the shipments of which full returns are to hand we get :—

Gross weight of matte shipped o cee 7 ... 481°5179 tons
Net weight of matte sold ... .. 4707152 ,,
Tare moisture and loss in transit ... .. 108027 ,,

Equa.ls 2-24% of gross weight shipped.
The loss is made up of— .
Weight of bags ... vee e 77460 tons equals 1'60% of gross weight,

Moisture ... ... .. 3688 tons equals 0°08%; of gross weight.
Loss in transit o 2'6929 tons equals 0-567; of gross weight.
‘ 10-8027 2245

JURFOR—

The actual net weight of the matte sent from the works was 472-8844 tons, so the loss in transit,
21692 tons, is 0-459 per cent. of the net dry product of the smelter.

The average price obtained for best selected copper was ... ...£70 11 865 per ton.
Do. Do. for gold ... . . . ... 4 1 775 peroz.
Do. Do. for silver . . .. 0 2 28 peroz.

The copper sold was 305:7542 tons, of gross value £21 581 19s 7d. This.is a return of 6495 per
cent. of copper per ton of matte, equal to an average assay value of 6625 per cent. of copper. The gold
sold was 239-292 ounces, of value £976 17s. 2d., equal to a return of 0-51 ounces per ton of matte.
The silver sold was 2014-439 ounces, of value £224 195, 10d., equal to 4'3 ounces per ton of matte.

The following statement shows the total gross value and charges from Albany, in the same form
as used above :—

Tons (net). Net Assay,  Amount paid for. Rate. Ambunt.
o £ 8 .d £ s ad
4707152 At 64°95% 8057542 tons copper | At 70 11 865 | 21,681 19 7
Do. ,»  '8lozs. | 239°2920zs. gold s 4 1 7975 976 17 2
Do. - ° 5 4'30zs. |2014:4390zs. silver s 0 2 28 224 19 10
Total value of metals ... .. | 22,783 16 7
Credited from sale of ore bags, ete. 18 5 6
Gross return .. | 22,802 2 1
Charges—Per n'et ton of fine coppe® sold, 3057542 tons :—
P t ton of
er c’g;per’_‘ ° Total,
£ 8 d. £ 8 d.
Freight and shlppmg exppnses 210 10 765 12 2
Insurance ... 0 3 33 50 1 &
Commission ... 0 8 05 122 18 10
‘Weighing, samphng, and a,ssaymg 0 4 44 66 15 0
Interest and exchange 0 8 08 128 7 2
Telegrams . 01 75 24 16 11
Returning eha,rges 9 2 97 (279413 10
3948 5 4
Total 12 18 32
Netretwrn ... .| .. 18,853 16 9
:

It will be seen that the realisation costs now average 2s. 7d. per ton of fine copper sold less than
the figure taken in the foregoing report of 28th June, 1905 (£13 0Os. 10d.), and that the price at which
the cop er was realised was a very little higher. - These differences, however, are not sufficient to
materially affect the conclusions drawn from the earlier figures, which are still substantially correct as -
regards the price payable locally per unit of copper, and the economies possible under improved
conditions of working.

A. MONTGOMERY,

State Mining Engineer.
6th September, 1905.
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StaTe SMELTING WORKS.

PHILLIPS RIVER

GOLDFIELD.

. To 80th June, 1905.
Ore Purchased and Smelted.

Metal Contents, Paid for
Net Weight.
Copper. Gold. Silver. Copper. Gold. Silver,:
tons, tons, 0z8s. 0zs. tons. 0Z8. ’ 'ozs. ‘
Smelted ... 4,731:4930 7896073 972°8712 4,954959 6482317 5470774 206-6338
On hand... 1,376°5162 234:1790 4050267 3,608'123 192-9768 213-8693 1,343:500
Total 6,108:0092 1,023"7863 1,377-8979 8,463'082 841-2085 760°9467 1,550'1338
Furnace Products Matte' 0905-393 5939076 585'8223 3,651:011
Black Copper 36580 336170 305-8088 345681
Tet&l 941-973 627'5876 |  891'6311 3,996:692
Extraction 79-48°%/, 91657, 80667, 96'82°/, |  162:98°, | 1934:2°/,
. Profit and Loss Account (pro forma).
To 30th June, 1905.
Dr. Cr.
£ s d £ s 4 £ s d £ s d
To Purchase of ore 26,783 0 3 By Gross value of matte sold—
Less ore on hand 6509 2 0O Accounts to hand 22802 2 1
— 20,223 18 3 Balance estimated 24,301 16 0 .
,» Smelting costs 17,160 6 10 | e 47,103 18 1
,» Realisation costs— ,» Sale of ore . 115 0 4
Transport to Albany . 2596 4 3 ,» Loss “ 1912 7 6
Transport estimated outstand-
ing .. .. . 260 0 O ,
—————— 2846 4 3
,» Freight to Europe—Insurance, .
' selling, and smelting charges
accounts to hand 3,777 18 6
,» Charges estimated on balance ... 8,660 1 7
- 7,428 0 1
,» Depreciation of plant 1,472 16 6
’ £40,131 5 11 £49,131 5 11
Balance-sheet to 30th June, 1906.
LIABILITIES, AsSETS.
£ 8 d £ s d £ s d. £ 8 d
To Colonial Treasurer 27,875 13 38 By copper matte and black copper in ) ‘
,» Beart and Timms (percentage transit ... 10426 8 O
retained) 38 5 7 » Ore on hand—
,» Adelaide S8S. Co (percentage . Purchase of ore ... .. 6609 2 0
retained) 46 18 10 Receiving, welghmg, and :
,» Hill and Morley (percenta.ge sampling ... . 666 4 4
retained) 419 0 e — 711 6 4
—— 27,965 16 8 ,» Stores on hand ... 1,811 19 7
Less ba,la.nce from Profit and ,» Horses, vehicles, and harness 18 6 8
Loss Account — Loss... 1912 7 6 »» Furniture and fittings 26 10 8
,» Erection of smelter .. 71875 4 5
Less depreciation . L1472 16 6
————— 6403 7 11
“ Accident insurance (to 30-6-06)... 192 0 O
£26053 9 2 £26053 9 2
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~ 8rare SmeELTING WORKS.

PHILLIPS RIVER GOLDFIELD.

To 30th June, 1905.

COPPER. GoLp. SLver.
Net Tons smelted, 4781493, £
Tons, Per (;;1(-’;1. of Ounces, Perotl(‘): of Ounces. Perotg'x of
Metal contents, according to assays .

of ore ' 789°6073 | 16:69 per cent. | 9728712 | 02 ozs. 4954459 | 1'05 ozs.
Return, a.ccordmg to State Smeltlng : .

Works assays 627:5876 | 13:26 » 891'6311L | 0188 ,, 3996692 | 085 ,,
Recovery of assay value 7948, 91°65 per cent 8066 per cent.
Metal actually sold (partly estlma.ted) 605:75 12:80- 794:042 0168 oz. 41835 088 oz.
Recovery of assay value 7672 a 81'62 percent. 8443 per cent.
Loss of metal . 183-8573 | 2328 » 178-8292 | 18-38 5 771°459 |15'567 s

k Loss. Loss.
Loss in smelting 162:0197 | 2052 N 81-2401 | 835 » 958267 | 19-39 »
Gain. :
Loss in realisation 21-8376 | 276 3 97-5891 | 1003 " 186803 | 877 2
Metal ERecovered.
Copper. Gold. Silver.
. Tons. Rate. Value. Ounces. Rate. Value. Ounces. | Rate. Value.

£ £ £ £ s d £
Actual returns 305°75 |70 11 865|21,5681 19 7123929214 1 775| 976 17 22014439 |2 2:8|224 19 10
Estimated returns— ‘

“ Wilcannia ” 1134 |71 0 O 8051 8 0f1106 (4 2 O 453 9 2] 6320 2317019 6

“ Afric” 1

“Suevic” > 11866 {74 O O |13808 8 O|444'15 (4 2 0 41821 O 4|15371 23 (17218 5

“ Persic” J

average average . average
Total ... 60575 |71 14 4 [48,441 15 7]1794:042|4 1 11 3,251 6 841835 229468 17 9

2

The gross value of the “ Wilcannia’

return, which has been taken as above in order to arrive as

nearly as poss1ble at the average prices obtained for the metals, can be arrlved at more closely by

.

adding :—
° £ s d
Net return cabled (less pa,yments in WA, ) 7,088 11 8
And estimated expenses 1,410 17 7
Take gross value at £8,499 9 3
Total Value.
£ s. d. £ .8 d
Actual Returns—Metal ... 22,783 16 7
Sale of bags 18 5 6
— 22,802 2 1
Estimated Returns—< Wilcannia > 8499 9 3 . g
« Afrie,” “ Suevie,” and “ Persic” 15,802 6 9
— 24,301 16 O
Total £47,103 18 1
Per ton of Copper Perton of C
sy, | oamprore |70 Tt | gmount,
(7896075 tons). | ons). 1
£ s d. £ s d. £ s d £ s d.
Costs—Purchase of ore 4 5 6 2512 3 33 7 9 20,223 18 3
Smelting costs J 312 6 21 14 8 28 6 7 [17,160 6 10
Realisation ¢ Smelter to Albany 012 0) 312 1 4 14 10} 2,846 4 3
(partly estimated) lAlba,ny to Lngland 111 5 9 8 2 12 5 3y | 7428 0 1
Depreciation of plant 06 3 117 3 2 8 7 | 1471216 6
' Total 10 7 8 62 4 5 81 2 2 49,131 511
Less sale of ore 0 0 6 0 211 0 310 115 0 4
10 7 2 62 1 6 80 18 4 49,016 5 7
Total value 919 1 5913 1 77 16 2 47,103 18 1
Loss 0 8 1 2 8 5 3 3 2 1912 7 6
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" AppEnpIx No. IV.

O~ 1aE Drrosit oF O1n SHALE AT COOLGARDIE.

For several years past it has been known that there exists at Coolgardie a deposit of carbonaceous
shale of considerable thickness, and experiments have been made from time to time on this to détermine
its suitability for fuel purposes. The large amount of non-combustible matter contained in it, however,
makes it quite unsuitable for burning in any ordinary grate, and as a coal it must be regarded as quite
valueless. More lately it has been tried by retorting it for oil, with the result that a yield of about
30 gallons of erude oil per ton is stated to have been obtained from it. ‘The oil has a fair illuminating
power, and seems likely to be of some value. The yield is too low to give very much hope of the deposit
being worked profitably, but until the oil has been refined and the products obtainable from it examined
by skilled authorities, it is too soon to pronounce positively one way or the other.

The depos1t occurs in the curious patch of « deep ground,” probably of Tertiary Age or even older,
near Colreavy’s Dam on Reserve 8142, of which a plan and sections are given in the Annual Report of
the Geological Survey for 1900. In the prospecting shaft the shale is stated to have been struck at
40 feet, and to have continued to the bottom at 110 feet. The bores on the Geological Survey section
show that there is no very regular bed of the material, the deposit apparently changing laterally into less

carbonaceous sedimentary strata; but it is very evident that, with the thickness exposed in the shaft, a
very large tonnage of shale is obtainable in a small area.

The shale is of a dark grey to brown colour, sectile, with waxy appearance on the cut surface, and
breaking with conchoidal fracture. On exposure to the weather it rapidly crumbles, losing water in doing
so. Tt does not take fire rapidly unless subjected to considerable heat, when it burns with a smoky flame.

The following analyses have been made of the shale : —

: ) Volatile Fized

B . ‘ No. Moisture, g{gﬁ% Carbon. Ash. Total.

s ‘s s s ’,

Geological Survey Laboratory 529 3056 23 62 945 3637 10000
Do. do. 624 4173 19:35 7-84 31:08 10000
Do. do. .. e e 700 24° 24 29-81 551 4044 10000
Do. do. . e .. 3,984 1681 33°12 1032 3975 100°00
Do. do. ven ... 4,086 18-32 2365 1057 47°46 100:00
Do. do. e - 4,117 1486 2665 1095 47'54 10000
‘Western Australian School of Mmes T T 950 3080 1010 4960 10000
Dr. Boverton Redwood, London ... 1950 22:00 1530 4320 100°00
Average ... . . 2194 26:18 10:00 4193 100-00.

In order to obtain authoritative advice as to the value of this mineral and the best method of
proceeding to have it thoroughly tested, a small parcel was sent to the Agent General, who put it in the
hands of Dr. Boverton Redwood, one of the foremost authorities on oils of the present day, for preliminary
examination and advice as to commercial testing.  According to his report, the sample consisted of
fragments of moderate size, with a quantity of approximately similar material in a more or less fine state
of division.

“ Portions taken from the three larger fragments ylelded the following results :—

Moisture. Other volatile matters.
A.—20'5 per cent. ... ... 21'0 per cent.
B.—224 e L. 217 »
C.—239 " .. 214 N

“ The pulverulent material gave the following results :—

Moisture. Other volatile matters,
192 per cent. ... ... 26'7 per cent.

« An average sample of the whole furnished the following results :—

Moisture ... ... 19'5 per cent.
Other volatile ma.tters . 220
Fixed Carbon .. 158
Ash .. 432,

1000 per cent.

“ These results are not very promising, the proportion of moisture being very high, and that of other
volatile matters (represented in practical working by oil) somewhat low. It is evident that the larger
fragments are fairly uniform in respect of yield of oil, whilst the pulverulent portion is considerably
richer, .
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“ The best, if not the only, way of obtaining a thorough practical test of the shale would be to have
about 50 tons of the material distilled at one of the Scottish oil-works, as it would be difficult otherwise
to determine the yield of ammonia in addition to that of oil, to obtain data for a decision as to the form
of retort best adapted to the particular character of the shale, to ascertain the percentage and quality of
the various commercial products, including solid 'paraffin, yielded by the crude oil, and generally to form
an opinion as to the commercial value of the shale and practibility of working it profitably. I could
probably arrange for this, having already had to supervise such tests.

“The expense in this country of the test in question would, I think, judging from previous
experience, not exceed £100, and might be considerably less if one of the Scottish oil companies would
accept the crude oil and products in part payment for out-of-pocket expenses, as has been done when the
company’s routine work happens not to be seriously interfered with by the expériments,

« Before, however, this is done, .a further laboratory examination of a considerable number of
carefully taken separate samples should, in my opinion, be made, with the object of obtaining information
for guidance in mining the large sample for the practical test. ’ o

«If the pulverulent portion of the sample sent me represents a comparatively friable seam of shale
which can be mined separately from the portion represented by the larger fragments, il is evident that
this should be the material to be practically tested. It is also important to ascertain whether the shale
cannot be obtained with far less moisture, as the quality of oil obtainable per ton of shale distilled would
obviously be increased proportionately to the reduction in the percentage of moisture in the material.”

The syndicate interested in the deposit subsequently entered into negotintions with persons engaged
in the shale-distillation industry in Scotland to have a parcel of 50 tons treated, and the Minister for-
Mines agreed to pay one-half the cost of carrying it on the railway from Coolgardie to Fremantle.
Arrangements were also entered into to have a retort made so that distillation trials might be carried out
locally, but up to the time of writing nothing further has been made known to this department as to the
results of any trials made. . : . - .
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ApreErpIX NoO. V.

TriaL oF Roriry PuppLiNG AND SLuiciNg MAcHINE AT KALGOORLIE.

A somewhat improved form of Marshall's Puddler, described in my last year’s Annual Report,
was tried for a short time in Kalgoorlie during 1904, and Mr. F. B. Allen, M.A., B.Sc., Director of the
School of Mines of Western Australia, has supplied the following description of the work done:—-

“ The company’s property on which the puddler is erected is situated on the old Hannans Consols
ground, between the Reward mine and Williamstown. The 35 acres held include the alluvial at the base
and up the eastern and south-eastern slopes of the hill. The material proposed to be worked consists of
about five feet in depth of more or less loose alluvial, with some four feet of underlying compacted
‘ cement,” and has been turned over by dryblowers, who have, however, left blocks of solid ground. It .
is estimated that some hundreds of thousands of tons of material will be available for treatment, and
the locality has a good reputation. The gold won by the dryblowers has been generally fine, with
occasional slugs, while much of the gold left in the alluvial is very fine, and after sluicing is found mixed
with considerable quantities of black sand. No exact figures are available as to the quantity of gold
obtained from the surface in the early days, but dish prospects of the alluvial at the present time are said
to be consistent, and are taken to indicate an average of ldwt. of gold per ton, while the underlying
cement, which will require additional labour in treatment, is estimated at a higher value, and crushings
of small parcels from it some years ago are reported to have yielded 8dwts. to 4dwts. per ton. i /

“The machine built by Forwood, Down & Co., in Adelaide, isa modification of the puddler designed
and erected by Mr. George Marshall, in Coolgardie, which was worked during part of 1903 with good
results so far as the machine itself was concerned. Tbe present model is a great improvement on the old
one, and full advantage has been taken of the experience gained during the run of the Coolgardie
machine.

“The diameter of the inside drum has been increased six inches, with a corresponding increase in
the length of the beaters. The heavy wooden frame which carried the drum has been replaced by a
special steam frame attached to the casing, giving free access to all parts round about the machine.
Additional grids have been placed in the bottom of the puddler. The top of the casing is made removable.
The bottom of the elevator has been made easily accessible. A new arrangement for the easy disposal of
the coarse stones has been fixed in the sluice boxes, and in many ways important and valued improvements
have been made which will tend towards more economigal working.

“ As the work proceeds the existing 18-inch gauge metal tramway will be extended to provide several
working faces. The alluvial will be hauled in one-ton iron trucks by an electric hoist, and the material
dumped into a 16 feet by 8 feet hopper, partly covered by a sloping grizzly made of half-inch bars with
4-inch centres. The hopper is 3 feet 6 inches deep in front, and has a one to one slope at the back and ends
towards the discharge door at the bottom, through which the material, by occasional barring down, will
run into elevator buckets, by which it will be raised to the feed opening at the top of the puddler at the
rate of 25 to 30 tons per hour. : :

“The elevator consists of a 9-inch rubber belt running at about 120 feet per minute over flanged
18-inch drums at the top and bottom 26 feet apart, and has rivetted to it 49 steel buckets 8 inches wide,
6 inches broad, 5 inches deep with sloping sides and curved bottom at 131 inches apart, centre to centre
along the belt. The whole elevator is enclosed in a wooden casing 10 inches wide, giving 1 inch clearance
for the belt on each side, and when the buckets are running, say, two-thirds full,- the elevator will deliver
25 to 30 tons per hour to the puddler. The puddler consists of two main parts, viz., a drum revolving in
a steel casing close to a false bottom of steel liners, and is a neat compact machine weighing altogether
134 tons. The revolving drum is 6 feet 6 inches in diameter with a 17 inch face. It weighs 82cwt. and
carries 24 beaters 1} inches x § inch secured to the drum by a 1 inch bolt and projecting 15 inches
radially from the circumference. The beaters are made of 451b, steel rails and are placed alternately in
such a way that the larger stones left unbroken by the machine can find a zig-zag passage between the
beaters until they are thrown out from the discharge opening.

“ The drum beaters revolve on a horizontal shaft five and a-half inches in diameter carried by the
casing which forms the main frame of the machine, and they have a clearance of half an inch from the
sides and false bottom of the .watertight trough in which the material is disintegrated. The lower
portion of the casing is 10 feet 4 inches x 6 feet deep, made of § inch steel plates secured to stout angle
1ron'and is protected on the inside with I inch cast steel liners. The false bottom, formed of 1} inches
hematite liners extending from the feed opening at the top of the trough right round to the discharge door,
is fixed about 6 inches abeve the bottom of the trough and contains one main grid at its lowest point
formed of straight cast steel bars  inch thick with £ inch spaces and two finer zig-zag grids between this
point and the discharge opening, the bars of the middle grid being % inch and those of the last one
1 inch apart. ‘

: “ Each grid is kept clear by an upward jet of water from an inch pipe, and gold and black sand
passing through collect on the floor of the trough under the false bottom. At the lowest point of the
trough where this space is a foot high, a door covers a 7in. x 5in. opening, which allows of the easy

'
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removal of rich concentrates, while there are two mud holes 9in. x 3in., one under the discharge opening
at the front and the other at the same level at the back, which allow the space under the bottom liners to
be inspected and kept clear. A larger man-hole, two feet by one, fistened by a door provided with an
inside steel liner, is situated just above the false bottom, in one side of the casing, to allow of easy access
to the under side of the revolving drum and enables any obstruction to be removed from the beaters.
The top portion of the casing is of -%in. steel plates forming a removable cover for the drum, while to
prevent gravel, which may be carried up by the beaters, from working down between the drum and the
inside liners, shields 21in wide are fixed to the casing on each side just above the upper circumference of
the drum. The helght that the material in the trough has to be lifted by the beaters before escaping at
the discharge opening is 24 inches, and this opening is covered by a swinging baffle plate 1}in. thick and

20in. x 28in., which tends to return unbroken material to the machine and prevents excessive splash
outs1de

“ The working of the puddler is as follows :—The wash dirt is ha,uled from the workings in one-ton
trucks by the electric hoist and dumped over the grizzly into the hopper which feeds the elevator. The
material is lifted at the rate of 25 to 30 tons per hour and dropped into the feed opening of the puddler,
straight on to the beaters:of the revolving drum along with the return water from the dam which is led
in by a 3in. pipe. There are also two 2in. feed water pipes supplying water from the Government main
to make up the loss in working., One of these delivers near the feed opening, but most of the extra water
is supplied near the discharge to keep the machine at that end running free. It is estimated that 25 tons
of alluvial will require 5, OOO gallons of water per hour and that 80 per cent. will be returned.

The material fed into the puddler is broken up by the combined action of the wa.ter and the
beaters which making 45 to 50 revolutions per minute with only half an inch clearance from the liners,
effectively disintegrate the wash dirt and lift it up against the bafHle plate at the discharge opening.

A portion of the black sand and a’'large proportion of the gold fall through the grids in the bottom
liners and collect under the false bottom, the ascending jets of water preventing any excessive
accumulation of other and worthless material. The bulk of the disintegrated material: is- driven through
the discharge opening into sluice boxes, the first 14 feet of which are 20 inches wide, 15 ‘inches deep, with
double ripples of perforated plates and three venetian ripples which catch a further quantity of black
sand and fine gold. At the bottom of this run is an adjustable grid with {in. openings, set at an angle
of 45 degrees which allows water and fine material to pass on to the next stretch of 24 feet of cocoanut
matting Dut separates out the coarse stones, which fall down.below the sluice boxes and can be easily
removed. The sluice boxes are set at an inclination of two inches to the foot, but this is adjustable and
at the end is a small under current leading on to 12ft. by 3ft. 10in. table covered with baize in two
divisions designed to catch any escaping fine gold..

‘The black sands and their gold contents are worked up in a small 2ft. 6in. Wheeler pan with
mercury. The water escaping from the tailings dump flows to the dam 200 yards away, which is capable

of holding 1% million gallons and from there it is pumped back to the puddler through a 3in. p1pe by a
4in. centrlfuga,l punp run at 900 revolutions per minute.

The pump works against a head of 23 feet when delivering to the machine, and 27 feet when supplying
water to the 5,000 gallon tank, which is placed at an elevation on the floor side of the ore bin as a
reserve in case the regular water supply should temporarily fail.

There are two power-houses, one’ placed on a level with the top of the ore bln and contalmng a
nine h.p. electric motor for working the hoist hauling the trucks of alluvial up to the hopper, a height of
15 to 20 feet, the other on the flat near the end of the sluice boxes. This latter containsa 13% h.p. motor,
which runs at 750 revolutions per minute, and works by means of a 6-inch cross-canvas belt, an inter-
mediate shaft 30 feet away. A 70-inch pulley on one end of the drum shaft of the puddler is driven at
from 45 to 50 revolutions per minute by a 9-inch belt off this intermediate, and at the other end of the
drum shaft an 18-inch pulley works, by means of a 3-inch canvas belt, the fast and loose pullies of ‘the
elevator. These are 36 inch in diameter. The Wheeler pan and the pump are both run off the inter-

mediate shaft by belting. It is estimated that six and a-half h.p. will suffice for the puddler and another
five h.p. for the elevator, pan, and pump.- -

As regards cost of working, figures will not be obtainable until 'a run of some weeks has been made,
and the quantity of water first lost has been measured; but judging by the results obtained by the less
efficient machine of the same type at Coolgardie, the costs should be finally placed under 2s. per ton, and
it is confidently hoped that they may be reduced to ls. 9d. or even less. A small }in. meter is prov1ded
on the Government supply pipes and will give the figures for water required to make good the working

loss, and it only requires another and Iarger meter on the return water pipes to enable the total water used
to be accurately determined.

_The trial run held on Monday, June 27, by Mr. Kyle, under whose direction the puddler has been
erected, naturally afforded but little information as to working costs, quantity of water required, or the
actual value of the alluvial on the property. - Right through the test there appeared to be a deficiency of
water for the quantity of material passing through the machine, and I understand that a 2in. meter is to
be at once substituted for the £in. one now on the ground, but I consider that the puddler is essentially
one that will effectively treat a large quantity of material with a small consumption of water at a
comparatively small cost. There are, however, various details inseparable from a first trial which will
require attention. Evidently the elevator casing could with advantage be made wider or. be entirely
removed, a launder under the trap-door of ‘the puddler would facilitate the clean up, attention should be
directed to keeping the space under the false bottoms from becoming packed with unconcentrated alluvial;

and the sluice boxes could be kept clear of rough stones by i mcreasmg the water supply, lowenng thg
false bottoms or na,rrowmg the boxes, .

-
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It was noticeable that a certain amount of material discharged from the puddler was not completely
disintegrated. This is a matter which requires a protracted run to afford the information necessary for
proper adjustment, for whereas the puddler can easily be made to discharge anything up to 30 toms or
over per hour, it is necessary by experiment to determine the quantity which should be fed to the
machine, so that every portion may remain long enough in contact with the beaters to be effectively
puddled. The quantity of water and the number of beaters have an important bearmg on this question
for each particular speed of the puddler.

Altogether the test was considered to satisfactorily demonstrate the value and efficiency of the
puddler, and all are sanguine as to its success as soon as the initial difficulties are surmounted.

Western Australia contains large areas of alluvial which have been partly worked by the primitive
methods of the dry-blower, and if the present machine comes up to what may be reasonably expected of it,
working as it does a large tonnage with a small consumption of water, many of these dry-blown patches
will be made to yield up a further quantity of gold.
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Report of the Board of Examiners for Colliery Managers’ and Under Managers’
Certificates under the Coal Mines Regulation Act, 1902,

The Secretary for Mines, Perth.

) : . Department of Mines,
SIx, Perth, 11th August, 1905.

I have the honour to forward to you, for the information of the Honourable the Minister for
Mines, the following Report of the above Board for the year 1904.

The Board held two (2) meetings during the year, the first on April 29th and 30th and the second
on 18th October, 1904. A written and oral examination was held at Collie on 7th, 8th, and 9th April, at
which two candidates attended, one of whom, Mr. Rees Bevan, succeeded in passing, and was granted a
First-Class Certificate of Competency. The other candidate failed to obtain the requisite percentage of
marks for a pass. Another examination was arranged for the 6th, 7th, and 8th October, but was not held,
as no candidates for examination presented themselves. The examination papers set at the April Exami-
nation are appended to this report.

Three applications for First-Class Certificates of Competency without examination were dealt with
during the year, the applicants forwarding certificates obtained by them in other countries. The applica-
tions of Messrs. C. E. White and A. McDonald, who forwarded First-Class Certificates of Competency
under the Coal Mines Regulation Act of Great Britain, were held over pending receipt of evidence
required by Section 21 (4) (b) of “The Coal Mines Regulation Act, 1902,” that the holders were still
entitled to practice as colliery managers in the country wherein they obtained their certificates. The third
application did not disclose proof of colliery experlence, and was adjourned for production of further
evidence.

I have, ete.,

A. MONTGOMERY, M.A.,, F.G.8.
State Mining Engineer, Chairman of the Board.

Tae Coar Mines Reauratron Acr, 1902.

/ ~

. EXAMINATION FO®R FIrsT-CrAss CERTIFICATES OF COMPETENCY.

SuBsEcT—ARITHMETIC.

Thursday, 7th April, 1904.

9-30 to 10°30.
e » .

20 1.- At a colliery where the output of coal is 6,114 tons of large coal, and 1,123 tons of small coal per
week, what is the percenfage of small to the total quantity and proportion of small to large ?

20 2. What is the square root of the following numbers :—24336, '3, and 000256 ?

30 3. What is the cube root of the fullowing numbers : —1295029 and 73 ?

20 4. Simplify 2 x & + % and & 4 of 75 + ¢ of 12

20 5. Subtract 51614568 from 6124:32, and add together 14-632, 347'5631, 18,763'14, *6218 and -013568.

15 6. Multiply ‘00426 by 4-124 and divide 836 by -346. .

15 7. Convert 5282, '023, and '134 to vulgar fractions, and %, 3, and 18 to decimals.

15 8. If 2,533 tons 10 cwts. of coal cost £430 12s. 34d. to get, what is the cost per ton in pence and
decimals ?

25 ... 9. If the hewing price of a seam of coal is 2s. 14d. per ton, and this price is 35 per cent. above the
:::gg::gahow much would the hewing rate be 1ncreased by an advance of 74 per cent. on the

20 ... 10. How many cubic feet of water are there in a sinking bucket when quite full; the bucket is 6ft. deep,
-— 33ft. in diameter at the top, and 3}ft. at the bottom ?
200
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Marks,

50

40
20
50

Possible
Marks,

15 ..

15

20
15
15
20

Possible
Marks.
20
20
10
20
10

. 20

100

2. Explain how to level and plot a section, R
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SuBsEcT—SURVEYING.

Thursday, 7th April.
1030 to 12-30.

. Describe the transit theodolite and show how it would be used in carrying out an underground

survey.

3. Find the quantity of coal per acre in a seam 6ft. 8ins. thick, taking the specific gravity at 1-25.
4. A, B, and C are three bore-holes piercing the same bed of coal at depths respectively 390, 900, and

(=2 S L)

474 feet. The height of A above a common datum is 150 feet, of B 180 feet, and C 114 feet.
From A to B is 2,400 yards, A to Cis 880 yards, and B to C is 2,300 yards. At what depth would
a main shaft (X), put down within the triangle formed by the three bore-holes, intersect the
seam ; AX being 1,953 yards; BX 450 yards, and the height of X 423 feet above the datum ?

. How would you embody the information required by Section 38 of the Coal Mines Regulation Act

upon a colliery plan, and what method would you adopt for the preservation of plan ?

SuBJEcT—GEOLOGY.
Thursday, 7th April, 1904.
1:30 to 3-30.

. How is sand converted into a useful building stone? Define the terms shale, slate, limestone,

unconformity, and washout.

. Distinguish between normal and reversed faults, and show by means of a sketch the effect of each

upon the outerop of a coal seam.

. Describe the structure, composition, and mode of occurrence of (¢) Granite and (b) Basalt.
. How would you determine the full dip of a coal seam from observations upon its apparent dip ?
. Describe briefly the characters of the different classes of coal.

. Give a succinet account of the salient geographical features of any coal field with which you may be

acquainted. Illustrate your answer by a geological section of the field.

SussecT—COAL MINES REGULATION ACT.
Thursday, 7th April, 1904. .
330 to 430 p.m.

‘What does the Act require regarding—

1. Plan of workings of Mine.

2. Duties and responsibilities of Managers.
3. Plan of abandoned seam or mine.

4,
5
6

Making known the provisions of the Act and Special Rules.

. Who shall not be employed in mines.
. Payment by weight.



Possible
Marks
40 .. ‘1
20 ... 2.
50 3
20 ... 4.
20 ... b.
30 ... 6.
20 .. 7.
40 8
40 9
20 ... 10.
\ 300
Posmhle
Marks.
20 1
20 2
15 3
20 4
15 5
. 40 6
15 7
25 8
5 ... 9
80 ... 10
, 30 ... 11
20 ... 12.
15 ... 138.
20 ... 14.

300

—— .

. What is the pressure per square inch due to a column of water 20 fathoms in height ?
. Describe the working of a cut chain incline.
. Describe a good type of safety lamp.

100

SussmcT—MACHINERY. .

Friday, Sth April, 1904.
9'30 to 12-30.

s

A double-acting pump, with ram 7 inches diameter and 2 feet stroke, is required to pump up a shaft
180 yards in depth with a steam pressure of 45lbs. to the square inch. What diameter must the
steam cylinder be, allowing one-fifth added to diameter for friction, and what quantity of water
would be pumped at 40 strokes per minute, deducting 10 per cent. for slip ?

Explain why there is a tendency to freeze in eylinders of engines worked by compressed air.

. A winding engine, with drum 20 feet diameter and two eylinders each 30 inches diameter and 5 feet

stroke, has during a winding an average effective pressure of 501bs. per square inch. The average
speed is 40 revolutions per minute. What is the horsepower, the average speed of the cage, and
speed of piston in feet per minute ?

‘What is meant by factor of safety? What factor of safety would you allow in colliery winding
ropes? Give reasons.

Which colliery winding rope is most likely to have the longest life, the one passing over or the one
passing under the drum, and why ?

Name the principal parts of a continuous current dynamo, and enumerate the various purposes to
which electricity may with advantage be applied for colliery work ?

What are the arguments in favour of frequent renewal of winding rope cappings?

. Water has risen 36 fathoms up a circular shaft 14 feet diameter, the feeder is equal to 250 gallons

per minute, How long will a 16-inch set with 8 foot stroke going 6 strokes per minute be in
pumping out the water?

. How many 3-inch pipes are required to run off as much water as one 12-inch pipe, all being of equal

length ?
Explain how you would get the guide ropes into position in a shaft 500 yards deep.

SuBsecT—MINING OF COAL.
Friday, 8th April, 1904.
130 to 4°30.

. Describe the Diamond Drill method of boring for coal.

. How is metal tubing affected in a furnace shaft?

. Describe a bricking curb and method of fixing same.

. Why is a circular shaft adopted in most modern collieries in preference to the square, oblong, or

other shape?

. Describe a type of coal-cutting machine with which you are acquainted.
. Suppose you were the Manager of a mine and were informed a serious explosion had occurred, what

would you do? State fully.

Describe and illustrate the workings of a seam of which you have intimate knowledge. —

What must be the gradient of a horse road when the loaded set consists of 10 trucks of 20 ewts. each
and the empty set 10 trucks of 6 ewts. each (friction 1/40) so that the resistance may be the same
both ways ?

Give sketches with dimensions showing how you would construct an air crossing to pass 60, 000 cubic
feet of air per minute.

How would you arrange the guards on a self-acting incline ?
Explain in detail how you would guard against a coal dust explosion.
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Supiecr—VENTILATION AND DANGEROUS GASES,
Saturday, 9th April, 1904,

930 to 12:30.

A ventilating fan, working at 80 revolutions per minute, produces an air current of 130,000 cubic
feet of air per minute, with a water gauge of 2'5 inches; what is the horse-power of ventilation ?
If it were necessary to increase the quantity of air to 200,000 cubic feet, what fan-speed would be
required 7 'What would be the water gange ?

2. Give a description of the various gases generally met Wlth in coal mines, their properties, and effects.

. 10,

. Two air-ways, A and B, are of the following dimensions :—A 2,000 yards long, 5 feet high, and 10 féet

wide; B 3,000 yards long, 5 feet high, and 6 feet wide. If 50,000 cubic feet of air per minute are
split into these two airways, what quantity would pass through each ?

. State the benefits derived from splitting the air, where should the splits begin, and where should

they join again to obtain the greatest advantage ?

. The velocity of an air current is reduced from 600 to 300 feet per minute. How much could the

lehgth of the air current be increased so that the water gauge might remain the same ?

. Supposing 9,000 cubic feet per minute circulate through a regulator 30 inches x 20 inches, how much

air will clmulate if made 30 inches x 30 inches ?

. A small fan and a large fan, both acting together on a mine, produce 100,000 cubic feet of air per

minute ; when the large fan is stopped, the small fan gives 20,000 feet. What quantity Would the
large fan above give? Q@ive reasons for your answer.

. What shapes of air-ways are the best, and why ?
. What do you understand by “ascensional” and “descensional” ventilation? What do you prefer ?

Give reasons.

How would you increase the volume of airin a mine or part thereof without increasing the power ?
State fully.
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Report of the Advisory Board of the School of Mines of Western Australia.

To the Secretary for Mines, Perth.
Department of Mines,
SIr, . Perth, 31st August, 1905.

I have the honour to report that the Advisory Board of the School of Mines of Western Australia
held two meetings during 1904, both at Kalgoorlie, at which numerous matters relating to the regulations
and working of the school were discussed, and recommendations thereon forwarded to the Minister for
Mines.

I have, ete.,
A. MONTGOMERY, MA,FGS,

. - State /Mining Engineer, Chairman of the Board.

.

DIVISION IIL

Report by the Superintendent of State Batteries for the Year 1904,

To the Secretary for Mines, Perth.
Six,

. I have the honour to submit my annual report for the past year, for theinformation of the Hon.
the Minister for Mines, being the seventh bearing on the progress of State batteries.

As stated in my last annual report, a number of batteries were nearing completion at the close of
the last year, and I am now in a position to give particulars of the progress made.

The Menzies 10-head battery and cyanide plant, then reported as nearing completion, started
crushing in January.

The Wiluna battery started operations in February, while the eyanide plant in connection with the
Leonora battery was also in work during the same month.

The slimes plant at Mulline had-trial runs in April, in which month also the Black Range battery
started to crush.
The Boogardie cyanide plant was ﬁrst cleaned up in May.

The Coolgardie 10-head plant, the manufacture of which was entrusted to local people, was
erected and started to crush in June, while the cyanide plant erected at the same time was first cleaned
up in September.

The above constitutes thé work arranged for or in progress at the close of last year.

Since then, a cyanide plant was arranged for at the Niagara battery, and the treatment of tailings -
commenced in June.

At the Burtville battery a cyanide plant was a.lso erected, the first clean up being effected in
November.

A second-hand battery was purchased at Pig Well, in October, and, after certaln overhauls, were
undertaken, started crushing in November.

The work of erecting a new 10-head battery and cyanide plant is being proceeded with at Duketon.

Three second-hand plants were purchased—one for Yarrie, one for Randalls, and one for the North-
. West. Allthreehad to be dismantled, and their re-erection is in hand. Cyanide plants are being a.dded
to each.

A cyanide plant for Black Range battery is in course of erection, and it is intended to 1ncrea,se the
number of stamps at this battery from 5 to 11.

PARTICULARS OF PLANTS PLACED AT THE VARIOUS DISTRICTS ABOVE NAMED.

Menzies.-—Ten-head battery by Thompson & Co., two Cornish boilers by Thompson & Co., com-

ound engine by Robey, cyanide plant complete (vats of galvanised iron) and all necessary requisites.

All the machmery and plant were new, except the engine, which was in good order und well adapted for

the work. The battery, since starting operations, has treated 5,067 tons for 4,7170zs., and tbe cyanide
plant has dealt with 3,440 tons valued at £2,791.

.
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Wiluna.—When the battery was first arranged for the prevailing opinion was that the department
would not be justified in going to any more expense than would give the field a fair trial. With this
object in view, the plant provided consisted of a 10-head battery, portable boiler and engine. The engme
has been found sufficiently powerful for all requirements, but it was not provided with boiler power under
the local conditions, viz., inferior fuel and water. To overcome this difficulty, an additional vertical
boiler was provided, and matters would have doubtless proceeded under those conditions, but the first-
named boiler gave a lot of trouble through tubes leaking, and its use was discontinued and the Cornish
boiler substituted, since which time crushing has proceeded as stone'was forthcoming; 3,410 tons for
2,23207zs. have been treated to the end of the year. The sands at this battery are being treated by a
pmvate individual, at the express wish of the prospectors. It was apparent that for a considerable time
after starting the plant the department would not be justified in erecting a cyanide plant, and as the
prospectors were desirous of securing an early return from their sands they recommended that Mr.
Urquhart (who had previously treated a small dump of sands at the Tuckanarra State battery after it
had ceased to be run by the department) be granted 4he right to erect a plant on the battery leage under
an agreement with the department to treat their tailings at Government rates. The department agreed
to accede to their request, and the plant was erected and, started in September, the department reserving
the right to purchase at a valuatior. or order removal at three months’ notice,

Levnora.—The cya,mde plant, which consists of vats of galvanised irom, is complete with all assay
apparatus and chemicals. - Since opera.tmns commenced, 4,751 ‘tons have beeu cyanided for a return of
£4,162.

Mulline.—The slimes plant consists of one Dehne filter press, three and a-half ton ca,pa,cltv two
agitating vats, 16 feet diameter, seven feet deep, made of steel plate; one vortex mixer, one three-throw
-pump, necessary pumps for delivery of slimes and solution, tramway, trucks, hoisting gear, sumps,
driving-engine, with all necessary shafting, pulleys, and belting. The whole plant is compact and simple
in design. On initiatory work being started, everything was' found to work smoothly, except the filter
pressing. Here it was found that a well- pressed cake could not be obtained from the filter press, which
was fitted up with three-inch frames. Several experiments were made to ascertain whether the slime
heap could not be worked to allow of a mixed sample of slime being operated upon, but to no effect. It
was then decided to put two-inch frames into the filter press instead of three-inch. This change had the
desired effect. Owing to one of the boilers on the battery failing to warrant the required pressure being
granted it to work conjointly with the boiler alongside, a new one had to be provided, and this delayed
the starting of the slimes plant, as the portable boiler removed from Paddington puddler intended to run
the plant was condemned on inspection by the boiler inspector. The plant is now running successfully,
being supplied with steam from the main boilers to portable enginé. Owing to the several drawbacks,
only 691 tons were treated at the close of the year.

Black Range.—This battery was originally erected at Yalgoo, and aftelwards at Paynesville, and
crushed since starting to the close of the year 3,558 tons for 4,7650zs. The plant consists of one Cornish
boiler, stationary engine, five single-stamp boxes, rock breaker, Berdan pans, and general accessories. The
district seems to warrant an increase of plant, and it is proposed to proceed early in the new year with
this work.

Boogardie.—The cyanide plant consists of three settlers and three leaching vats, with necessary
sumps, galvanised iron, set up on wooden frame, and is fed direct by tailings wheel from the battery.
The plant is well equlpped with all necessary apparatus. Since starting 2,256 tons have been treated for
a return of £2,057. The extractions at this plant have been at times somewhat disappointing, owing to
the nature of several parcels of ore received for treatment producing a heavy, close-lying sand and slimes
which make percolation difficult. The sands being treated almost simultaneously with their being
collected affords practically no time for draining, and parcels of dense material have not produced as high
an extraction as would probably have been realised under more favourable circumstances. Any change of
system would, however, prevent the sands being treated without necess1ta,t1ng an extra handling and
consequent expense.

Coolgardie.—The plant consists of a new 10-head battery and all accessories, manufactured by a
Perth firm, Messrs. J. & E. Ledger; two Cornish boilers by Cowley & Co., of Ballarat; compound
condensing engine, by Thompson & Co. (second-hand); two Pheenix weir concentrators; Berdan pan;
cyanide plant complete, with four leachers; six settlers, sumps, ete.; tailings wheel for delivery of sands
to settling vats. 'The battery is very complete, and is supplied by water from the Coolgardie Water
Scheme. Since starting, the plant crushed to the close of the year 4,111 tons for 3, 85bo7s ., while the
cyanide plant treated 949 tons for £1,060.

N ADDITIONAL PLANT PROVIDED DURING THE Y EAR.

Niagara.—An opportunity presented itself to acquire a cyanide plant consisting of steel vats and
many accessories, at a price considerably below the cost of new material, even if the vats were made of
galvanised iron instead of steel. The purchase being effected, action was taken to remove it from the
Britannia mine, some few miles away, and erect it' on the battery site, where previously an arrangement
existed, with the consent of the prospectors, that a private firm would treat the tailings on certain
conditions. The plant was sufficiently advanced to allow of the treatment of sands in June. Between
the interval of the department deciding to erect a cyanide plant and its starting, the prospectors’ tuilings
were sampled, and are being paid for on the basis of extraction as proved by actual operations. Up to
the close of the yesr, 4,412 tons had been treated for £2,998. Intermixzed with the accumulated tailings
were those collected from crushings in the meantime. After the accumulated heap has disappeared, it 1s
contemplated to make the plant more complete by evecting another of the purchased vats over the present
leaching vats, and then utilise the tailings wheel for the delivery of sands.
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Burtville—The cyanide plant consists of six settling vats, three leaching vats, necessary sumps
for solutions, and extractor bozes, all of galvanised iron; solution pump, and all necessary adjuncts;
complete assay and smelting outfit, together with all apparatus and chemicals. . From time of sta,rtmg to
close of the year, 515 tons had been treated for a value of £905..

Pig Well.—A decision having been arrived at to grant a battery to the locality k‘nown as Pig Well
in the Mt Malcolm district, two parties offered their plant to the department, viz., the Harriston Mine
Company and W, A. Snell, Who offered the Ironstone battery, eight miles distant. - An inspection was:
made of these properties, and it was eventually agreed to purchase the Harriston mine plant, with full
water rights, for £1,500. - The plant consisted of one large Lancashire boiler, 10 head of stamps, two
vertical boilers, stationary engine, shaft pumps, und sundries. On taking the plant-over some repairs were .
effected, and crushing was proceeded with. It is intended to erect a cyanide plant' in conjunection with-
the battery ; portions of the plant were secured with the battery when purchased. An ample water supply
is available, and it now rests with the prospectors to supply ore to keep the stamps going. Durmg the
two months the plant ran to the end of the year, 706+tons were treated for 4850zs.

Duketon.—Here a new 10-head battery, locally manufactured by Messrs. J. & E. Ledget, is being
erected ; two Cornish boilers by Martin & Co., South Australia; one compound condensing engine by
Thompson & Co., Victoria; steam pumps, cydnide plant, ore bins and elevating gear, rock-breakers, and
ore-feeders. The whole will form a very complete plant, and will give a good opportunity of settling a
much discussed question, viz., whether the addition of rock-breaker, elevated ore-bins, and automatic
feeders will reduce the cost of treatment. at State mills with intermittent crushings of various tonnages.
I have always maintained that where loss of time is caused by the numerous small crushings usually
received at each battery, the automatic system loses its beneficial effects; and further, where fuel is a
serious item (as it undoubtedly is in nearly all cases), each additional horse power called into requisition
adds to the working costs, and in many instances will total the wages paid for manual labour. I shall be .’
only too pleased to acknowledge that the introduction of the gear above referred to will produce results
more than counterbalancing the additional employment of labour, and above all, warrant the initial outlay
in districts left to the Government to support. -

Yarrie—At this place a second-hand battery and cyanide plant was purchased for £2,450. This
plant was erected on the Glengarry mine, 16 miles distant from its present position. The plamt consisted
of a 10-head battery, two Cornish boilers, engine and condenser, cyanide plant, tailings-wheel, rock-
breaker, ore bins, ore-feeders, and a large quantity of general plant and sundries and buildings. Although
the various portions of the plant gave every indication of being in good running order, many minor defects
were noticeable after dismantling was proceeded with, and on re-erection’it was necessary to effect many
necessary repairs. The plant is being erected with every care.. On account of the battery being designed
to receive the ore from the main shaft poppet head gear, it was necessary to add to the plant elevating
gear. This will be done, and the plant, on being in a positiqn to start crushing, should be very complete.
This plant will also afford a further opportunity of comparing working costs at automatic-fed batteries
with those at hand-fed batteries, under conditions as existing at State plants. ' I would like to make it
clearly understood that I favour automatic-fed batteries where the supply is assured and parcels extend
over a_lengthy period; but, unfortunately, this result is not always attainable in State batteries. Owing
to a suitable site not being available closer than two miles from the well, a plpe line and pumping plant
has to be supplied for the supply of water.

Randalls,—The department purchased a second-hand plant, formerly the property of the Santa
Claus mine, for £1,250. This plant, as a battery, was not by any means one that could not be cavilled at,
but what regulated the purchase was the material on the spot worth securing. The boilers and engine
were of a satisfactory character in their respective lines, and as a considerable length of pipes was’
necessary whether this particular battery wus purchased or mnot, the fact of the seller guaranteeing
13,000 feet of 8-inch pipes on the site made the purchase, which included general outfit for a ten-head
battery, a reasonable offer. The only portions discarded were the two stamp boxes, which were replaced
by new ones. It is intended to add a cyanide plant to the battery, also a Pheenix weir concentrator, with
provision for a second one if the field warrants its erection. Owing to the water supply being secured
from a water shaft near the lake, a pumping station has been placed there; a large storage tank and
windmill being erected to assist in obtaining an ample supply, which in turn will be. pumped to the
battery. A condensing plant is being added to provide fresh water for boﬂers, and, if necessary, for
domestic use among the prospectors.

Twenty-Mile Sandy, North-West.—On its first being arranged to prov1de a ba.ttery for the
North-West, it was intended to send a new ten-head battery there, but in the interval between ordering
one and the delivery of same, a second-hand battery was offered by the British Exploration Co. As the
erection of a new battery meant a considerable sum in freight and cartage alone, and the time to land a
battery also a lengthy period, an inspection of this battery was effected. Dismantling was arranged for
and its re-erection undertaken. A cyanide plant is being erected to run in conjunction with the battery,
and it remains to be seen whether the first effort’ of the department in providing a State plant will meet
with more success than attended a subsidised plant a few years ago.

Black Range.—The cyanide plant, which represents the last of the work in hand at the close of the
year, is' being built on similar lines to the one at Burtville.

ESTABLISHED BATTERIES.

At the close of the year 1903, there were 16 batteries, seven cyanide plants, one tm-dressmg plant,
and one Huntingdon mill operating in different districts. This number has increased by five batteries,
six cyanide plants, and one slimes plant, the additions being :—Menzies, battery and cyanide plant;
Leonora, cyanide plant; Wiluna, battery; Black Range, battery; Boogardie, cyanide plant; Niagara,
cyanide plant; Mulline, slimes plant; Coolgardie, battery and cyanide plant; Burtville, cyanide plant;
Pig Well, battery.
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Mulline.—This battery was established in 1899, with 10 head of stamps, and owing to the
advancement of the district consequent on the battery’s operations, was increased to 20 head, and in
August, 1901, a cyanide plant was added. At this battery also the quantity of slimes warranted the
erection of a slimes plant, which, as previously stated in the report, started during the year. The plant
has crushed since its inception 39,394 tons for a yield of 52,6810zs., valued at £188,836. The slimes plant
will add considerably to the sum already secured from the district. The district during the past year has
not given evidence of retaining its pride of place amongst the State batteries. The principal “feeders”
to the battery have either been worked out or lost their payable chute, and unless further development
work provides a fresh lease of life to the district, the battery will suffer proportionately. -

Norseman.—This district was granted a State battery in 1898, when a second-hand plant was
purchased and run as a State plant. Each successive year the defects in this plant became more apparent,
and in 1903 a new 10-head plant was decided upon. The accumulated sands were treated at the site of the
old plant. A small slimes plant was erected some three years ago, the principle being to agitate the slimes
direct by air in a closed vat, and then force the prepared slime into a filter press by the same power.
The preliminary trials were not as satisfactory as anticipated, and the treatment of the slimes was
deferred pending the results of the treatment of similar material at Mulline. At the new battery only
the leaching plant is yet in existence. The distriet has not provided that increased quantity of stone
which it was expected would follow the erection of a new battery. The ore treated to the close of the
year has been 17,344 tons for 18,0850zs., valued at £68,387.

Lennonville.—The fact of this district only providing 2,376 tons for the year is conelusive proof of
the decline in the output of stone on the field. Its close proximity to the Boogardie battery has to a
certain extent been responsible for some of the patronage accorded the Lennonville battery in former
years, but for a considerable time past no fresh developments have taken place to assist the battery, with
the result that the year’s operations are not of an encouraging nature. The total tonnage treated has
been 17,328 for 26,1230zs., valued at £99,103.

Boogardie.—This plant was only granted to the field in March, 1903, and its career has in no way
been the success anticipated by those advocating its erection. The yields have been on the average
amongst the lowest established at State batteries, and in very few instances have the crushings proved the
continuance of any lengthened chute of payable ore. The year’s operations, which amount to 2,830 tons,
point to the fact that it has not had that patronage generally expected and frequently realised in the
earlier stages of a battery’s life. A cyanide plant was erected in conjunction with the battery during the
year, and has treated, to the close of the year, 2,256 tons, for a gold return of 4840zs. Some considerable
trouble was experienced in obtaining an adequate supply of water in the battery well, and, previous to this
being obtained, the water was secured from an adjoining property, the right being granted by the owner,
Mr. J. Stephens. . , ' T

Mulwarrie—This battery started in December, 1901, and gave promise of a good future, but has
suftered considerably by the indirect benefit the State has reaped through the presence of a battery. It
has enabled no less than three different mines in the vicinity to be proved and sufficiently developed to
warrant the owners of the property erecting their own batteries. The Golden Pole, the Waihi, and the
Eileen can be named, and the natural result of the development has had its effecl on the stone available
for the State battery. Nevertheless, it would undoubtedly be a great factor in the system of State
batteries if each battery brought about its own downfall by similar means. Unfortunately, the true
reason is not, in many cases, understood, and critics are prepared to speak disparagingly of the district
because of the poor support now accorded the State plant. The year’s tonnage, 8,548 tons, hardly conveys
the true meaning of the present outlook on the field, as the coming year, unless assisted by fresh -
developments, does not promise well. The cyanide plant has worked in conjunction with the battery, and
has overtaken any accumulated tailings that formerly lay at the battery. The tounage treated to the
close of the year was 14,100 tons, for 17,4510zs., valued at £66,081. .

Laverton.—This was started in May, 1902. At the outset of this battery’s existence, the prospects
were not of a highly encouraging nature, and although a preliminary effort on the part of the prospectors
produced fairly good results for a time, the year’s work, 1,778 tons, is evidence of the dullness existing,
and at the close of the year no fresh developments had occurred to anticipate an improvement. The
tailings treated by cyanide have been very poor throughout, the year’s operations only producing 132
ounces from 2,133 tons. The district has only provided crushing material to the extent of 6,478 tons for
6,5300zs., valued at £24,681. ‘

Meekatharra.—Started in March, 1901. This field, althongh producing at times exceptionally good
crushings, does not on the whole present a very good average. The tonnage for the year, 3,830 tons,
proves the inability of either the prospector or the field to keep the battery going full time. Although
the water supply is not too good, yet for the year it has generally been sufficient to provide a supply for
two shifts of the battery. This was frequently more than was sufficient to cope with the stone forth-
coming for crushing. The cyanide plant has been regularly kept going, and the extraction has been
good. The battery has treated 16,173 tons for 16,9770zs., valued at £63,798.

Darlot.—This district at the time a State battery was purchased was in a very backward state, and
fears were entertained that it would not prove a success. It is pleasing to report that the field has
gradually improved, and it now occupies a very prominent position amongst the State batteries. The
tonnage put through for the year, 8,766 tons, hardly indicates the capability of the field, while the
average. exceeds most other places where a State battery exists.  Since the abandonment of
the old light 10-head battery for a more modern heavy stamp mill, the progress of the field continues, and"
there is every prospect of the battery having another successful year. . The sands are free cyaniding, and
the results at each clean up satisfactory, although the values are very low, 3,266 tons producing only
8160zs. The battery has crushed 10,045 tons for 19,8490zs., valued at £74,895.
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Southern Cross.—At no time in the history of this battery has there been any evidence of a
satisfactory mining revival. The plant erected was of a more temporary nature than some other plants,
in so much that the boilers and engine were of a portable character. The year’s operations, 3,365 tons,
are considerably short of what should have been crushed, considering the mill had only started in
December of the previous year. It is apparent that placing mills in old established districts, where other
mills are catering for public stone, is not desirable, for it is only a matter of time when the privately run
plants can secure the patronage of the prospector, who in many cases appears to take undue advantage of.
the presence of privately run plants, and look for unreasonable concessions from the Department or decline
to crush af the State plants. The yields have with few exceptions been of a very low nature, and this
combined with the intermittent nature of the supply of ore, makes the financial aspect of the battery a
very poor one, and certainly not very encouraging after the promises of support at prices not increased
between the time the battery was promised and granted. The prospectors feel that the presence of other
batteries strengthens their demand for further reductions in charges not considered warranted. The
arrangements entered into for the supply of salt water from the Fraser's South  Extended was not
altogether of a satisfactory nature, but there never seemed to be any inducement for the Department to
incur the initial expenditure of connecting with the Coolgardie Water Scheme, and subsequent monthly
payments for water, whilst the monthly tonnages offered were not sufficient to keep the mill going half
time. The present prospects of the battery are anything but encouraging, and it devolves* upon the
prospectors who desire to retain the battery to show their willingness to assist by providing stone. The
tonnage to the close of the year was 8,758 tons for 1,9460zs., valued at £7,223.

Menzies.—Here, again, is a battery located amongst other batteries eatering for the public, and
although the district has provided more stone than the Southern Cross district previously referred to, yet
the same feeling is apparent that the prospector anticipates concessions from the Department much
beyond what he expected from those running batteries previous to the installation of the State plant.
The cyanide plant erected in conjunction with the battery has been running successfully, and this plant
is one of five (Mulline, Norseman, Meekatharra, Lennonville, and Menzies) where the direct purchase
of tailings on a 75 per cent. basis of extraction has recently been granted, thus giving prospectors an
opportunity of realising early on their tailings. It remains to be seen whether many will avail themselves
of this privilege, and remove the criticisms against the Department for withholding payment until the
sands are actually treated and gold recovered.

Leonora.—This is one of the early batteries, having been erected in 1899. For a time the field
became very quiet, and the removal of the battery was more than once contemplated. Fortunately,
however, the plant was not dismantled, and new life sprang into the place. The quantity treated,
6,008 tons, when compared with many other batteries erected years later, gives some indication of the
renewed vigour of the prospectors of the field, and -although there appears to be another lull in the
development work, it is hoped that this will prove of only a temporary character. The cyanide plant,
which was erected to treat the accumulated sands, has had the effect of assisting many shows, which other-
wise may not have proved remunerative without this additional profit being made available. Since the
opening of the plant in February last, 4,751 tons have been treated for a return of 979oz., valued at
£4,162. The tonnage credited to the battery since inception is 18,342 tons for 17,3570zs., valued at
£66,097.

Niagara.—The battery located here was first erected at Yerilla, where it was placed in 1899.
Owing to the almost total ¢ollapse of this field for the time being the battery was removed into Niagara
in 1900. Although the Niagara field was an old-established one, yet there were many opportunities for
prospectors owing to the number of lodes to operate upon. The choice was & fairly good one, as the battery
has all along had a very fair share of patronage, and the tonnage for the year, 6,587, is only surpassed by
that of Mulline, where 20-head of stamps were at the command of the prospector. The field promises to
yet provide a fair quantity of stone for future treatment. The sands at this battery were for the first few
years handled by a private syndicate, but since the Department undertook the treatment of the sands
prospectors have had a fair return, especially for sands collected from the time of suspending operations
by the private syndicate. The total tonnage through the battery is 17,996 tons for 19,7780zs., valued at
£73,496. :

Burtville—This plant, which was erected in 1903, has treated good grade ore, although the
tonnage is not what might be desired. 3,927 tons is not much more than half-time running, yet the field
on original inspection for a battery gave indication of small tonnage with exceptionally good results in
most cases. The district is one that may fairly be termed a poor man’s field, as the veins are small but
good, and no better assistance could have been given the field than the establishment of the battery by
the: State at the time of its erection. Many of the reefs are now worked to water level, and it will be a
regrettable feature if want of funds prevent present holders from testing and proving their lodes to a
depth. The cyanide plant now working in connection with the battery is successfully treating the sands.
The battery records are 4,998 tons for 11,2870zs., valued at £41.938.

Yundamindera.—At this place a Huntingdon mill was erected instead of a stamp battery, for
several reasons. The place hardly gave promise of developing into a big mining centre, and as
many centres did not warrant the erection of a ten-head battery, it was thought they might be
granted a reducing plant of a more temporary nature, and, with this object in view, the Huntingdon mill
driven by portable engine and boiler was decided upon. Unfortunately the prediction that the place
would not develop into a big centre has proved too true, and the tonnage brought forward for treatment,
2,385 tons, has not enabled the plant to run constantly enough to prove the full merits of the mill from a
financial standpoint. The costs of running have been higher than at stamp mills, while.the portable
boilers have not been the success hoped for. Although there has been a great desire by the prospectors
to secure a cyanide plaut for the treatment of their sands, there has not been sufficient inducement for
the Department to authorise the necessary expenditure up to the present. The tonnage since the starting
of the plant is 2,803 for 2,9390zs., valued at £14,774. .
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M¢. Ida.—In the earlier stages of the State battery system the Mt. Ida district was a good
second on the list, and for a considerable time gave promise of developing into a permanent” field.
Returns, however, gradually fell off, until very few claims were working, and the battery is now run very
intermittently.  One property, the Federation, still produces good quality ore, but the quantity available
on the field is much too small for the plaunt, as the tonnage, 2,105 tons for the year, indicates. The
cyanide plant attached to the battery was not a success, owing to the percentage of copper in the tailings
being more than was anticipated, and the existence of carbonates allowed a general contamination of the
whole heap. Several other parties have tried the heap since the Department closed'down, but none have
succeeded in doing any good. Although the battery is doing so little, yet its distance from any other
mining centre affords prospectors who still linger in the locality an opportunity of following their
desires, and some fresh developments may yet throw new vigour into the field. During the year a con-
centrator was attached to the battery, many prospectors arguing that there was sufficient sulphide present
in their ore to warrant extracting same from their tailings, and that by so doing their tailings would be
amenable to cyanide treatment. It generally, however, became an admitted fact that carbonate of copper
was too freely present to allow of the purification of the tailings, nor are the sulphides of suflicient value
to become a marketable product. Since the inception of the plant 15,135 tons have been treated for
18,6180zs. valued at £70,377. '

) Leasgp BATTERIES.
The Tuckanarra battery has remained under lease during the year, and although it gives employ-
ment to a few men, and is of use to those still working in the district, yet there is nething doing to
warrant the Department working it departmentally.

Widgiemooltha.—This battery has been under lease, and has also been placed under special agree-
ment with prospectors to try and make its existence justifiable, but on no occasion has there been any
return worthy of the time and money spent on the field. '

Ruavelstone.— This battery was for a part of the year under lease, but most of its time practically
idle. Another effort is being made to keep it somewhat open for those who may have interests in the
district, and an occasional crushing to put through; but there is very little prospect in view. Considering
that the three batteries have only treated 1,597 tons for the year, we have conclusive proof of the dullness
existing at these centres. :

Greenbushes Tin Plant.—When this plant was erected in 1901, it was hoped that the results would
have been much greater than were realised. The plant failed to give that satisfaction which was expected
of it, the chief reason being that, the class of ore did not at all times accommodate itself to .the mode of
treatment, and what was more important, the bulk of the ore was too poor to admit of a method of fine
treatment by means of concentrators, when handicapped by the comparatively small quantity that could
be put through. In November last, a change in the method of handling the battery was decided upon,
the rates were reduced to 5Us. per eight hours, and prospectors brought to the plant quantities of
conglomerate, which, passing through quickly, enabled a larger tonnage to be dealt with at lower rate
than when charged at per ton. This concession promises to have the effect of largely increasing the
output, and prove of benefit to prospectors. :

The relative position of the past two years is as follow :—
1903.—2,009 tons for 61 tons black tin; lossin operations, £153.
1904.—2,337 tons for 80 tons black tin; loss in operations, £165.
Water Supply.—During the year it was found necessary to extend either by sinking or driving
the water shafts at Mulline and Meekatharra, at a cost of £311 and £537 respectively, whilst the

purchase of water at Coolgardie and Menzies has amounted to £490 and £412 respectively, the former
being supplied from the Coolgardie Water Scheme, and the latter from the Mines Water Supply well.

Improvements and Additions.—At Mulline, Meekatharra, and Wiluna new Cornish boilers were
supplied at an erected cost of £1,550, whilst a small vertical boiler was supplied at Greenbushes at a cost
of £60. Besides these items, there were several additions by way of renewals necessary to keep the plants
in a fair state of repair. The cost of the work above alluded to represents an outlay of £83,000, which was
paid from revenue, and it would be of advantage if a special vote was set aside for the purpose of paying
for work of such a nature that could not be fairly charged to working costs. »

YEeaRLY Outpur.

The following gives a very geod comparison of the progress made duriilg the last year, as compared
with previous ones. Up to 1901, on three year’s operations, the tons crushed and gold obtained were :—

tons. 028,
—_ el el ao..e8719 .. ... 71533
1902 .. 89,517 .. ... b7,256
1903 ... 49,233 .. ... 58,305
1904 .. .. . . . e . .. TLE6 .. .. 718309
Totals .. .. .. 220187 .. .. 271,402

Regarding cyanide operations, the tonnage stands as follows : — : :
tons.
Treated to 1902 ... .. 29,255
Do. 1903 ... ... 82,369

Do, 1904 ... 1o i e o s e 43251
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The year’s operations have produced 8,033 ounces fine gold, valued at £34,274. The cost of-
treatment has amounted to £16,945:33, Whllst £15 881 has been paid to owners of tailings, being £4,809
in excess of the previous year.

REVENUE AND EXPENDITURE.

The results of the year’s operations are as follows :—
£

Revenue from batteries ... . 44,930:22
Do. tin plant ... 792:27
Do. cyanide ... ... 18,393:02
£64,115-51

Expenditure at batteries ... .. ... 51,35352 -
Do. tin plant ... 957-58
Do. cyanide ... ... 16,945-33
£69,25643

Financial Resulls from inception to end of 1901. *
(Previous to cyaniding operations.)
. £

Loss for four years e ... 13,5156
Average loss per year up to end of 1901 ... 3,379
For year 1902, profit on cya,mde opera.tlons Lo 2,360
Loss on batteries . . e 675
Profit on whole system ... .. £1,685
For year 1903, profit on cya,mde opera,txons o e 5,800
Loss on batteries . . e 3,261
Profit on whole system e e e .. ... £2,539
For year 1904, loss on batteries e - 6,588
For year 1904, profit on cyanide operations 1,447
Loss on whole system .. £5141

In this loss is included the sum of £3,000 referred to in a previous paragraph. It is apparent,
however, that the ruling rates adopted for crushmg have never been sufficient to meet expenditure. Bare
working expenses are possible, but each year’s work brings with it the necessity for providing for
unforeseen expenditure in maintaining the various plants up to a fair standard of repair. Had cyanide
charges been brought below their present rate, the profits shown on previous years’ operations would not
have appeared, and the opportunmes of acquiring a reasonable profit for cyanide operations are less now
than formerly.

General.---The various ta.bulated forms give in detail the relative position of each battery. As has
been the case each year, very few of the batteries have been supported by those whom the plants were
erected to assist, and many results of the year’s operations would have been much improved had the
promised patronage been forthcoming.

In conclusion, I trust that Parliament will view the loss on State batteries as a direct contribution
to State aid in the development and encouragement of mining. Every care is exercised to prevent loss
through mismanagement, and although an increase in charges would meet the deficiency, yet the present
rates afford full opportunities for prospectors to fully test their properties, and in doing so, an occasional
development may recoup the State for iosses sustained in continuing the State battery system as a means.
of advancing the mining industry. ‘

I have, ete.,
DAVID H. WHITE,

Superintendent of State Batteries.



109

STATE BATTERIES.

Return showing the number of Tons IC'rushed, Gold Yield, Average per Ton and
Value since Inception to 31st December, 1904.

Name of Battery. Tons Crushed, Gold Yield Average. Value.
0z8. 0zs. £
Norseman 17,3445 18,085°49 104 68,387°49
Mulline ... 89,3947 52,681°95 1-33 188,836:19
Lennonville 17,328'84 26,123-96 15 99,108-07
Mulwarrie .14,100:25 17,451:24 1-237 66,081-18
Laverton... 6,473'75 6,630-45 1008 | - 24,6814
Meekatharra 16,173'85 16,977-45 1-05 63,798:37
Darlét . 10,045°25 19,849:05 197 74,895'42
. Southern Cross ... 8,758'1 1,9464 *51 7,223:64
Menzies ... 5,067-75 4,717'13 ‘93 17,188'74
Leonora ... 18,342 17,357'569 ‘94 66,097°74
Boogardie . 5,646°5 2,829°13 *501 10,596-48
Niagara ... 17,9965 19,778:06 109 78,496:09
Coolgardie 4,111 3,856'8 ‘93 13,938'7
Burtville 4,998°75 11,287:62 2:25 41,938'84
Yundamindera ... 2,803'5 3,939°74 14 14,774°17
Mount Ida 15,1859 18,618'41 1-23 7037747
‘Wiluna ... 3,410'5 2,232-22 65 8,181-18
Black Range 3,568'65 ¢ 4,765'61 133 17,390'9
Pigwell ... 7065 48507 ‘68 1,746°25
Tuckanarra e 5,6696 8,5683'79 154 32,426°43
‘Widgiemooltha... 38,2395 1,312°4 405 4,985'69
Ravelstone . 5852 6,150-27 1:05 23,322-23
Batteries closed 8,110 5,842'94 72 22,197°84
Total 229,157°89 271,402:67 1-18 . | 1,011,615'41
Cyanide ... 104,022 94,718
. Tons Black Tin,
Greenbushes (Tin Plant) 5,56255 1812 9,761

STATE BATTERIES.

Ezpenditure from Consolidated Revenue Vote * Erection of State Battenes ? for
Year ending 31st December, 1904.

Lake Darlét
Mulwarrie
Wiluna
Norseman ...
Meekatharra
Boogardie ...
Burtville ...
Niagara
Mulline
Menzies
Yundamindera
Southern Cross
Coolgardie
Black Range
Leonora ..
Greenbushes
Duketon
Mount Ida
Yarri

Head Office | (Ba,ttery Material Suspense Account)

Sandy Creek (N u].lagme)
Randells ....
Pigwell

Expenditure from Vote “Erection of State Batteries” to 31st
December, 1903 ...

Total of Loan Expendlture to December, 1903 ...

Grand Total ...

£

£

1,914:25
26638
94366

3,336-21

13:07

1,615'75

1,546:71

1,272-67
92073
716°02

9515
12775

4,715'04

2,955'24,
52719

140

4,495'51

17512
3,388'67
1,146:17
8,475'61

. 1,281
11,86672

o

36,884-32

29,556-81
120,000

£186,441°13
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StaTe BATTERIES.

Return showing number of Tone Crushed, Gold Yield, and Average pe'r ton for
Year ending 31st December, 1904.

Name of Battery. Tons Crusbed. Gold Yield. Average,
Norseman - . . - .. 3,212 4,084:94 127
Mulline 7,602'5 7,048-82 ‘03
Lennonville ... . .. - . 2,375'9 2,980°61 125
Mulwarrie ... .. - . 3,647°9 2,92109 82
’ Laverton 1,778'5 1,3312 75
Meekatharra ... Lo e 8,8808 6,069°7 1'58
Darlét ... . 3,7656°5 5,077 134
Southern Cross 3,365°1 1,56195 46 Ty
Menzies 5,06775 4,717-08 ‘93 °
Leonora o v e 6,007'5 6,113'77 1:01
Boogardie e e v e e 2,830'5 1,279-28 485
Niagara . .. .. e .. 6,687 6,923:04 105
Coolgardie ... .. .. .. .. 4,111 ] 3,856'8 - 93
Burtville ... .. - v 3,926'75 8,461:07 216
Yundamindera 2,335'5 3,336'74 1'42
- Mt. Ida e 2,105 3,461°9 164
. ‘Wiluna 3,410°5 2,23222 ‘65
Black Range ... .| 8556865 4,765°61 1-31
Pigwell U O 706'5 48507 68
Tuckanarra ... e 1,237'5 1,350-63 109
Widgiemooltha . e . . 54 195 36
Ravelstone ... v e 30575 231'14 ‘ 75
| T \
Total . . 71,6168 78,309-06 109
Tons Black Tin.
Greenbushes (Tin Plant) ... 2,337 798 |

SraTE BaTTERIES.
Balance Sheet from Inception of Scheme to 81st December, 1904.

£ s. d.

£ s. d. | : .
To Capital Expenditure from Loan Fund 120,000 0 O | By Batteries, Cyanide Plants, etc., as per .
» Do. do. Revenusé.. 68,817 5 O valuation 31st December, 1904 W 100,450 0 O
»» Net Loss .. 35952 0 38 , Gross Loss e, . ... 123819 5 38
Net Loss represents—— :
Loss on Working Expen- £ s d .
diture .. 12929 910
Interest on Loan .. 21,2283 5 2
Do. Revenue ... 1,799 5 3
£224269 5 3 . £224,269 5 3
Y Profit and Loss Account.
: . £ s. d. £ . s d
\ To Working Expenses, Head Office, and By Stores on hand— :
all Batteries .. ... 248534 9 6 Approximate value ... ‘e 6,000 0 O
,» Interest at 3% per cent a.nd Smkmg ,» Revenue received .. 220,604 19 8
Fund 1 per cent. on Expendlture Balance (Loss) . ... 123819 5 3
from Loan Funds ... ... 21,228 b5 2 | (Loss—Including Deprecmtlon)
» Interest at 3§ per cent. on Ca.pltal
. Expenditure from Revenue 1,799 &6 38
»» Depreciation on Plants as per Balance !
Sheet ... ... 87867 5 0
£359,424 4 11 £359,424 4 11




StaTE BaTTERIES AND CYANIDE PLANTS.

Statement showing Transactions for the

Year endiné December, 1904.

Zotal B
iture, inelna- .
Goldfield. Name of Battery. S?a?r::Of E;ﬁsl(‘):i‘;.;}lgeg Gold Yield. M‘u?:i@ugages, Revenue. Profit. Loss, Tf(égis;n?efnt Remarks.
PS | treated. Additions, snd - )
Improvem,ents.
tons, ozs. £ £ r £ £ £
Dundas ... e T e Norseman .- 10 3,212 4,084-94. 2,431'75 2,016°36 | 41539 57 s
Do. Cyanide ... 3,009 46563 1,200°51 1,135:14 . 6537 399 *£311 spent on water exten-
North Coolgardie... Mulline 20 7,502'5 7,048:82 4,897°79 5,15806 26027 “653*+ sion and condensing plant.
Do. Cyanide ... 4,678 1,199-51 2,363:46 2,215°65 14781 605 +£450 spent on boiler.
Do. Slimes . 6915 12588 614 353 e 261 ‘808
Do. M¢t. Ida 10 2,105 3,461-90 1,213-95 1,391'11 177°16 577
Do. Menzies 10 5,067-75 4,717-03 3,069-96 3,069'73 23 547 } £412- spent for purchase of
Do. Cyanide ... 3,440 65607 1,413:23 1,465°46 22:23 - 419 water.
Do. Mulwarrie ... e e 10 3,547-9 2,921-09 2,28471 2,20372 e 8099 ‘643
Do. Cyanide ... ven 2,788 54067 1,435'91 1,263°21 |. ver 172-70 515
Do. Niagara e e e 10 6,587 6,923-04 4,068-05 4,624°63 556°58 e 617
Do. Cyanide ... . ... 4,412 70538 1,396-71 1,709-28 31257 e -316
Do. Yundamindera Huntington 2,335°3 3,336'7T4 2,421-21 1,808-60 e 61261 1-362
mill
Coolgardie Coolgardie ... 10 4,111 3,856°80 2,656°67 2,46377 192-90 646 £490 for purchase of water.
Do. Cyanide ... . 949 . 24940 31910 38481 6571 . "262
Murchison Lennonville... .. .. 10 2,375'9 2,980°61 1,827-25 1,466°58 . 36067 -769
N Do. Cyanide ... 2,841 67079 1,105-49 1,365-21 25972 -389 .
Do. Meekatharra 10 3,830'5 6,069-70 3,446°24. 2,386°48 1,059-76 ‘899 |} £537 spent on water.
. Do. Cyanide . 4,830 1,021-85 1,864-86 2,664:23 79937 PR 386 - | ) £550 spent on boiler.
Do. Boogardie . e 10 2,830'5 1,279-23 2,194-67 1,503'78 - 690-89 775
Do. Cyanide ... 2,256°5 48308 93873 1,134°18 19545 416 .
East Murchison -... Lake Darlét... . ... 10 8,765°5 5,077 2,515°36 2,547:01 31656 668
- Do. Cyanide ... 3,266 31657 1,064-98 1,195°99 131-01 326
Do. Wiluna - 10 3,410°5 2,232-22 3,562-87 2,114-38 1,44849 1-044 £550 for new boiler.
Do. Black Range 5 355865 | 4,76561 2,667-58 | 2,31925 348'33 749
Mt. Margaret Burtville .. 10 3926775 | 846107 2,612:18 |  2707-20 9502 -665
Do. Cyanide ... . 515 21294 177 27703 10003 343
Do. Laverton e e . 10 1,778'5 1,331-20 1,329-60 1,073:95 o 25565 749
Do. Cyanide ... . ... 2,133 132-45 556885 50033 cen 5852 262
Do. Leonora - . 10 6.007'5 6,118'77 2,876:95 |  3,640.21 763:26 -479
Do. Cydnide ... . .. 4,751 979-25 1,44002 1,972:37 53235 . 303
Do. e T Pigwell . 10 7065 485 07 57043 43587 134-56 ‘807
Yilgarn ... Southern Cross ... - 10 3,365°1 1,561:95 1,94278 1,682-45 26033 577
. . Do. Cyanide ... 2,691 29125 1,022:48 757:13 26535 379
’ Head Office ... .. 2,283°16 2,283'16
Broad Arrow Paddington ... .. | puddler 48 1125 3675
Peak Hill Ravelstone ... . 10 305 75 231'14 262-40 . 19790 64-50
Murchison Tuckanarra . 10 1,237°50 1,350°63 633 67 6067
Coolgardie Widgiemooltha 10 54 195 163-63 4003 | o 12270
Total Batteries 215 71,6168 78,309-06 51,35382 | 44,93022 1,944-61 8,367°91 717
Cyanide .. .. .. = 43.251 8,033 16,945:33 | 18,393:02 | 2,418'44 97075 -391
Greenbushes Tin-Dressing Plant 5 2,337 79'8 tons 957°58 79227 16531 409 £60 for boiler for pumping.
black tin
220 117,201-8 86,421'86 69,256-43 64,11551 | 4,363°05 9,503-97 -
. 4,363:05
: Loss |  5,14002 |

It
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DIVISION 1IV.

! ' Report by the Chief Inspector of Machinery for the Year 1904.

The Secretary for Mines, Perth.
S1g,

1. I have the honour to submit my annual réport upon the operations under the ‘ Steam
- Boilers Act, 1897,” for the year ending the 31st December, 1904, for the information of the Hon. the
Minister for Mines. : o S

BoILERS REGISTERED. .

- 2. The total number of hoilers registered on the above-mentioned date was 2,884, an increase of
150 compared with the previous year. It is satisfactory to note that included in this increase are 10 new
. boilers manufuctured in Perth, consisting of six Cornish, two vertical, and two multitubular.

Attached to this report please see Appendix * B,” which clearly shows how the total boilers
registered are classified and distributed.

i

CERTIFICATES GRANTED.

. 3. The total number of certificates granted during the year were 2,344, which is a slight increase
compared with the previous year. This small increase is accounted for by the fact that in many more
cases than in any previous vear, the inspectors have been able to grant. certificates having a *duration of
twelve months, whereas in past years, owing to the indifferent manner in which boilers. were maintained
and. worked, this could not -be done to such an extent. : -

In place of the thorough half-yearly inspection that was deemed necessary in many instances on
previous occasions, there have been made 277 “working inspections;” such inspections are without
notice and during the currency of a certificate.

This class of inspection is most essential, and is made for the purpose of ascertaining :—

(a.) Whether or not the boilers under ordinary working conditions are carefully Tooked
after. : : 4

(b.) To see if the authorised working pressure allowed on the current certificate is not being
exceeded. .

(e.) To test under steam the éﬂiciency of all mountings and fittings necéssamy to safe Wdrking,
and

(d.) Generally to see if the provisions of the Act are being complied with.

The total number of inspections for the year is 2,824, and in carrying out these inspections it has
been necessary for the inspectors to travel, approximately, by trap, railway, and other means no less a
distance than 33,000 miles, or an average of 11-6 miles per inspection.

Torar ReveENUE.

4. The total revenue received, as furnished by the chief accountant, is £3,327 15s., being an in-
crease of £47 3s. 5d. over that received during the year 1903. For the current year T anticipate a very
considerable increase in the revenue derived from boiler fees alone, owing to the application of the new
schedule of fees prescribed under “ The Inspection of Machinery Aect, 1904,” which is now in force.

Torar EXPENDITURE.

5. The expenditure for the year amounted to £5,096 18s. 1d., and is an excess of the revenue by
£1,769 3s. 1d. This excess over revenue is caused by the expenditure necessitated by the immense
amount of travelling required to carry out the provisions of the Act in the proclaimed districts. The
most rigid economy, compatible with efficient work, is enforced, and I have again to express regret that T
cannot see how the expenditure can be materially reduced. The sustenance allowance, wages, horse
fodder, ete., is a serious item in the Murchison, Hast Murchison, Mt. Margaret, and North Coolgardie
distriets when performing inspections in the outlying portions of these districts, and, the inspectors fylly
realising this, work long hours and sometimes at night, including many Sundays, in order to carry out
their duties in the shortest possible time. Many of the stages travelled are most trying and are a serious
tax upon both man and beast. : '

REPAIRS, ALTERATIONS, ETC.

6. During the past year 495 notices were served by the inspectors on owners for various reasons,
such as repairs, alterations, 9tc., and in the great majority of cases the instructions were complied with.

Included in this number are 11 boilers “ permanently” condemned, as they were considered completely
worn out and not worth repairing for any useful pressure; also 87 boilers “ temporarily” condemncd
owing to their dangerous condition, pending such important repairs as new fire-boxes, shell-plates, stays,
tubes. tube-plates, patches, etc., being effected. Most of the * temporarily ” condemned builers have been
satisfactorily repaired and brought into use again. The percentage of boilers ““temporarily” and
# perm_a,m_mtly ” condemned in relation to those inspected during the year 18 3:08 and 389 respectively,
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and in order that compurlsons can be made W1th prev1ous years the results on the same basm are glven‘ '
below :-— - . , i A

Year. » Tempqra.x'ily Condemned.‘ ) ‘Perma.nently C__ondemned.
1899 ,.. ... ... e e ,264.per cent. . 142 per cent
1900 ... T 5-21 ™ . ‘ 408 Lo,
1901 ... L e T 485 ,; ' 511 s
1902 ... i L L b 500 ' 958 4,
1903 ... il e v Lo 248 S 89Ty,

1904 0. dee e’ e e | e 308, 0 cf L0889

. PROSECUTIONS UNDER THE AcT.

7. Itwas found necessary to prosecute four (4) owners under the Act—two for working boilers
without certificates, one for refusing to register his boiler, und one for non-payment of inspection fees.
All prosecutions were successful, and will have the effect no doubt of showing owners the necessity of
complying with the provisions of the Act. :

Generally speaking owners have satisfactorily preparcd their boilers for inspection, but with a
number there is room for much improvement.

It is these latter who cause much inconvenience and loss of time to the department, and if a
satisfactory explanation cannot be given in future I mtend to institute proceedings in cascs where it is
considered necessary.

Exprosions AND ACCIDENTS.

8. I am pleased to state that no explosion occurred to any boiler registered under the Act dnring
the period under review, which is no doubt largely due to the rigid and. careful inspection now fully.
installed in all districts.

An aceident, fol‘run(mtelv unattended with any serious bodily injury to amnyone, occurred in
connection with an under-fired multitubular boiler constructed i by a leading English firm of manufacturers,
and was of similar nature to that outlined in my last annual report. In this case, however, the cast iron
column supporting the back end became very much overheated, owing to the * protecting wall” having
been knocked down by careless firing, and eventually broke in two, allowing the boiler to drop down, and
causing all steam connections to break.

In another case, owing to an excess of oil getting into the boiler through the condensed feed-water:
which was not treated, the furnace tube became overheated, came down, and cracked circumferentially in
the vicinity of the ﬁanged seam for a distance of 12 inches, which was entirely due to insufficient care ou
behalf of the management.

STAFF APPOINTMENTS AND CHANGES.

9. It was found necessary to ‘z,’ppoint an additional assistant inspector of boilers for the
South-Western District on 24th November, in order to cope with the increasing work of this large district.
The amsunt of travelling done by this inspector is not included in Appendix ““A,” as he was principally
engaged since his appointment in the metropolitan area. For the purpose of effecting economy a slight
read]ustment of twu districts was made, and I am glad to be able to report that it is giving satisfactory
results.

Owing to the offices occupied by myself and staff in the Mines Department building being required
by the Superintendent of State Batteries, arrangements were made on the 22nd December last, by which
suitable office accommodation was obtained in the Metropolitan Waterworks buildings, Wellington Street.
Although the office arrangements are eminently satisfactory, it cannot be said that thev ure too convenieut
for the public, with whom the principal bulk of the business is transacted; besides causing much loss of
time to myself when having to interview the Minister or yourself on departmental business.

GENERAL REMARKS.

10. It is most satisfactory to note that steam users now fully realise the benefits derived from
periodical inspections, and that they are not only acting upon the advice of inspectors, but are giving
much more care and attention to their steam plants

Steatn users are constantly being cautione | wga,mst the dangers of allowing oil to enter with the
feed-water, and in permi'ting an excess of scale deposit on the heating surfaces. In such cases where
these dangers are likely 10 occur the attention of the owner or manager is always drawn, and at the same
time advice is given. The question however, of. purifying the feed-water before it enters the boiler is far
from being universally adopted in connection with permanent power plants erected in this State. This is
somewhat surprising, especially when very heavy costs are incurred in removing the scale deposit from the
internal surfaces of voilers erected on the Goldfields and other parts of the State. Unless this is doune at
regular intervals there is a liability of seriously overheating the plates or tubes according to the type of
boiler, which may result in serious consequences. Then again, the extraction of oil from the condensed
feed-water by some efficient mechanical devic: is one which has received a good deal of attention here on
most of the large steam plants for sowe time past, but at the same time it issurpristng to find how many
of these grease extractors and other similar devices are rendered practically useless through not being
regularly cleaned and attended to, consequently the oil finds its way into the boilers W1th its attendant
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results. The *Bight feed lubricator ” attached to the steam pipe of condensm% engines is very largely
responsible for this in many cases, and steam users should insist on these lubricating devices being
regulated in such a way as to give satisfactory results.

11.  On the 1st Murch last *The Inspection of Machinery Act, 1904,” which repeals * The Steam
Boilers Act, 1897,” came into force. The former Act has a much wider range than the latter, and it
also includes in addition to boilers the inspection and regulation of machinery, including most of the
river and harbour steamers, inquiries into accidents, and engine-drivers’ examinations. The preparation
of this technical measure, whilst it was being considered by both Houses of Parliament, and after it was
passed, caused a considerable amount of additional work on some of the staff in the Perth office,
consequently a great deal of work had to be done cutside the regulation hours, sometimes at Jrersonal
inconvenience, in order to keep up the current daily work and in the preparation and drafting of the
pecessary forms and registers in connection with the Act mentioned herein.

I have, ete.,
8th May, 1905. : R C. J. MATHEWS,
~ Chief Insgpector of Machinery.
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13 A.”

Statement showing Oﬁerations Jfor the Year ending 31st December, 1904.

Approbx::ma}e -
numoer o Approximate ber of miles | A to
Total number Boilers either Total number trxa’lpvreolled to m’;i;nin:pgctions.s 1}?::%:1:“ :f Number of Number of Number of Number of Amount of | Amount of
Districts. %Inmbetf)of of Boilers h:“-t of use or. of inspections miles Boilers Boﬂersﬂ N? tices issued Certificates fees repre- | fees brought
nspectors. i ﬂxxtfilxllofger;s ) made. travelled per tempotmly ?:arlganen oy ﬁg:i?m granted. sen to revenue.
-.on 31st Dec., B . ingpection. » 86C.
1904, y rail. By road. - .
! £ s £ s
South-Western 4 1,102 405 1,222 11,052 3,120 1156 48 11 235- 954 1,203 15 1,180 10
Coolgardie ) .

V. l - [ 259 108 255 788 2,960 16 4 41 249 33 5| 352 5
]ﬁ)undas J 1 49 11 68 . 2 13 66 7% 0 75 0
ast Coolgardie ... 502 177 428 | { .
N.E. Coolgardie ... } 1 ! 146 . 118 100 3,650 69 |4 4. 18 338 61110} 603 -0

Broad Arrow L . L 2 12 100 205 O 210 O
Murchison... 1 ( ‘ ’ 8
i ) .
lézal.lgiof:ﬂl 1 i 291 169 24’4‘7 1,018 4,458 138 - 8 46 220 ) 260 15 264 15
East Murchlson . 118 56 149 ; 8 34 118 149 15 148 15
North Coolg'a.rd.le 203 88 174 ) . 6 39 155 247 10 240 O
Mouut Margaret .. } t { 1% 70 168 |y %% 2,929 w1 | 5 57 144 245 10| 258 10
Pilbarra ... s . : -
West, Pilb . } . 19 District | not proclaiimed.
Grand Totals ... 8 2,884 1,129 2,824 15,885 17,117 1211 87 11 495 2344 | 3362 0| 3327 15
ArPENDIX “B.’
Return showing Classification of the various types of Boilers Registered in each District on 31st December, 1904. N
Vertical. Loco- . Ret Ret Egg End|
. recta.g%%lmire- Liooe: L Wato %ul;it%égr IMnltitit;lmbu]atﬁx 3 Tl
s nea- : Semi- Multitubular, X. ircula; 0€0- ater nder- . nternally-fived. | other
Districts. - ghire. ) Cornish. Cornish. | Station- Po rfa.ble. - — | Water - - f‘ﬁgbo;, motive. | Tube. - . - ttypes Total.
ary. T | BARtion- \portable,| Tube- | Station- Iportabie, Portable. S [Portable| SEO Portable. Honed.
South-Western 17 85 25 290 64 26 6 l .11 47 260 65 40 42 J 78 4 28 e 14 1,102
Coolgardie and Yllgarn 9 95' 2 72 6 2 8 15 6 10 19 6 2 7 259
East Coolgardie 48 179 6 94 2 4 2 16 13 5 3 78 40 4 4 4 502
North-East Coolga.rdle and Broad Arrow 5 52 2 46 , 1- 14 12 “~ 3 6 2 3 146
Murchison, Peak Hill, and Yalgoo 16 114 25 73 8 4 17 11 . 2 1 9 3 7 1 291
East Murchison . 2 48 3 28 1 1 8 7 5 -8 7 118
North Coolgardie 14 80 4 64 1 9 8 8 1 1 11 2 .. 203
Mount Margaret . 7 76 53 8 1 14 8 5 8 12 1 2 195
Dundas ~20 3 15 3 4 e 2 2 49
Pilbarra and West leba.rra . L Disitrict not yet | proclaijmed. 19 19
Grand Totals 118 | 749 70 | 735 81 55 8 13 | 135-| 338 ! \ 65 ‘ 149 | 184 19 42 2 50 | 2,884

Su



116

Annual Report of Enyine-drivers’ Examinations.

The Secreiary for Mihes,, Perth.
EANE BIg, -

1. T have the honourto submlt for the mformatlon of the Hon. the Mrmster for Mines, the following
Report for the year ending 31st ietember 1904, on the work done by the several Boards of Examiners
. ' appointed in accordance with the provisions of Section 16 of “ The Mines Regulation Act Amendment Act,
! o 1899, and Section 31 of “ The Coa,l Mines Regulation Act, 1902, for the purpose of holding exa.mmg,txuns
;  and granting certificates to persons qualified to act as engine-drivers. -

2. Some changes in the personnel of & number of the Boards have ta.ken p]&ce during thq year,
due chiefly to the retirement of representatives: ‘of the Chamber of Mines and Certificated Engine- drivers’
Associations ; but the numbers of Boards, viz.,, 19, and of individual members, viz., 53, remain the. same
- as last- reported as also does the proportlon of reprebentatmn allotted to the Department, the Chamber of
‘Mines, and the Engine-drivers’ Aﬁsocmtlon viz., 22, 16, and 15 respectively. As pointed out in my
Report for the previous year, these anges have a dec1ded]v prejudicial effect upon the highly commendable
- work done in the direction of maintaining what has been generally regarded and accepted by steam:-users
“and drivers as a good standard examination and a suflicient test of candidates’ efficiency and fitness. In
i . - other words, it has been the aim of the Examining Boards to provide machinery owners with an engine-
Ut *_driver who, in addition to being ca,pable of carefully handling (which is purely mechanical) any engme used
for wining or other purposes placed in his charge, would have at least a fair knowledge of the various
working parts and functions of his engine and boﬂers Tt has also been sought to impress upon applicants.
for certificates the absolute necessity of being competent to maintain ‘machinery which may be placed
under their control in a state of efficiency so far as engine-driver’s duties extend, and. of showmo evidence
of being able to remedy, where necessary, ordlnary defects relating thereto.

Abundant testimony in this connection ha,s been furnished; and as the result of careful observation

: ‘made whilst visiting the various mlnlng centres, I feel confident- that the efforts of the Boards in the

L © direction indicated above, have been much ‘appreciated, especially by the managers of the smaller
L mmes and those in prospecting stages where economy and attention to duty are of the first importance.

p - Examinations have been held in all save six (6) centres where boards exist, i.e., thirteen (13)
Boards have held twenty-six (26) meetings, extending over a total of forty-nine (49) da,ys, and, have
"received and dealt with three hundred and thirty-four (334) apphcabtlons for various classes of certificates.

: " Compared with the last year, there has been a decrease of seven (7) in the number of meetings beld,
.and notwithstanding the fact that the numbel of applications considered during 1903 was only two
greater than the total for the period under review, the work has been satisfactorily completed in slxteen
duys less than was required during the preceding ‘twelve months.

Including 40 ¢ interim ” or 2 temporary ”’ oertificates, with a curremcy of not more than six (6)

months, and twenty-eight (28) tenewals of “Tost” or *“ destroyed ” certificates, a total of one hundred and
ninety (190) enome-dﬁvers (all classes) have been certificated, as shown in comparative Table “A”

hereunder :— ;
‘TaBLE A. .
, - N E 1908, | 1904, .
Class of Cértificate. ' :
B No. of No. of
No. of ; No. of
: i : Applicants.: C?gggi;ia:tes Applicants, Celxébsllij:;tes
\ T . .
; 1st Class Service 1 f: 21 11 -9 i
2nd ,,. 9 9 9 :
Ist =, Competency 40 58 20 |
2nd OO B 336 4' 73 148 B7 .
1st ” Interlm S . r ] 12 18 14
; 2nd .26 .35 . 26 o .
‘ . Learners’ Permxfs 48 27 27 : ]
! Copies in lien of Certlﬁca'oes 1ost or destroyed J L 18 28 28 . :
g g .
Tot@ls S 336 247 334 190 .

In reference to Table “ A” 1t will be noted that only a total of seventy-seven (77) certificates have
been obtained by examination, whilst eighteen (18) have been granted upon the production ‘of satisfactory
evidence of experience gained prior; to the statutes above referred to coming, into operation, and Whlch
pun(,1p¢]ly cOmprised certificates of similar grade to others obtained outside the State.

4. A notable feature in Table “ B hereunder, showing the percentage of passes in the examination
for first-class competency certificates, is the decreased p9rcenta,ge between the results obtained by first-
class candidates as compared with that shown for 1908, viz., 31:09 per cent. Undoubtedly the additional
knowledge required for first-class Landldates, and which is contmgent upon the raising of the standard of
examinations previously referred to, is in a measure responsible for the smaller perc enta,oe of passes; but
it has also been demonstrated to the examiners that candidates do not give sufficient attention and thought
to the rapid improvements which iare constantly being made in modern machirers, nor do they. avail
themselves to any appreciable extent—certainly not as much as they should do—of the evening classes



. . 117

established for their use at the Technical Schools and School of Mines in the State. When it is realised
that in connection with the mining industry and a few other instances, many high-class and up-to-date
engines and boilers are in use, and that the holder of a first-class certificate is entitled to take charge of
any of these engines, the necessity therefore of possessing up-to-date knowledge will be readily apparent.

TasrLE B.

Class of Certificate. : 1903. - 1904.

’ per cent, per cent.
~ First Compe’oency 6557 3448
" Second s . 3821 38-50

The receipts, comprising prescribed application and certificate fees, amounted to £324 2s.; and the
expenditure £258 14s. 7d., sho?ing a credit-balance of £67 7s. 5d. for the year’s operations. In this
connection special attention has been directed to the question of cost of these examinations, with the
result that although there has been a much less ‘amount received on account of certificate fees, the above
satisfactory result remains. »

Inquiries have been held during the year in connection with cases of over-winding. The first case
dealt with was that which oceurred at the Oroya-Brownhill mine on 11th April. The drlver who through
sertous losses and family troubles had been without sleep for several nights, overwound the cage. No
damage was done as the rope detached itself at the head-gear. The Board recorded the opinion that the
driver, who admitted his fault, should not have taken charge of his engine when he was not in a proper
state of mind. A reprimand was considered sufficient under the circumstances.

The nhext case to come under notice was a similar one to that noted above. The driver was held to
be guilty of negligence, and was required to pay £2 2s.—portion of the expenses of the inquiry.

On the 8th September another driver on the Oroya-Brownhill mine was required to forfeit one
guinea as a penalty for carelessness on a charge of over-winding.

The fourth charge investigated was one preferred against a driver employed on the Golden Horse-
shoe mine. In this instance the accident was shown to be mainly due to defective lighting on the brace.
The Board decided that no blame was attachable to the driver and returned his certificate, and the matter
of the absence of lights was brought under the notice of the proper authorities and dealt with. ‘

Where necessary, particulars of the i mqumes held and the action taken have been recorded against
the engine-drivers concerned.

The question of reciprocity whereby engine-drivers’ certificates would eventually be recognised over
the whole of the Commonwealth has been a little further advanced since wy last report. Communications
dealing with this important matter have been forwarded to Tasmania, Queensland, Victoria, and New
South Wales, and are, I believe, receiving the attention of the departments concerned. In view of the dis-
abilities now existing this is a matter that should be taken in hand by the various States as early as
possible to enable an uniform standard of examination to be established, whereby all certificatos granted
would be recognised throughout the Commonwealth. There are, however, many debatable matters.
before this can be finally accomplished.  Pending a satisfactory arrangemeny which may result from the
overtures already made, it is my intention to have the subject discussed by the Board of Examiners to be
appointed under < The Inspection of Machinery Act, 1904,” with a view of deterinining the relative values
of engine-drivers’ certificates throughout the Commonwealth and New Zealand, in order that a candidate
holding a certificate granted outside the State and being desirous of obtaining a similar certificate in
this State, will be in a position to know certain conditions thafn will enter into the consideration of his
application.

[ am pleased to be able to report that during the year under review “ The Inspection of Machinery
Act, 1904,” which was thrown out by the Legislative Council during the previous year, was re-introduced
by the Hon. the Minister for Mines, and was assented to on the 24th December last. This Act came into
force on the Ist day of March last, and in consequence dispensed with the services of the old Boards,
nineteen (19) in number, referred to in this report. Under the new system the collection, classification,
and filing of all district officers’ records (dating back to 1895) will in future be located in the Perth
office, where they will receive attention. The preparation of various forms and certificates, registers, etc.,
and in addition the drafting of regulations governing examinations under the Act are now in hand, but
this work can only be done out of regulation office hours. The whole of this additional work, which is
not inconsiderable, will fall upon'my present small staff, which will thus require augmentmv to meet the
additional duties under the new scheme.

It may not be inopportune to give herein a précis of the proposals, and modus operandi in con-
ductmg exaninations under the new measure.

In the first place, the mcthods proposed to be adopted will be more -economical than those
obtaining under the old system, and are calculated to approach more closely an uniformity in examination
than has been possible hitherto, inasmuch as the examination papers will in future be prepared by the one
Board, who will sit in Perth, and such examination papers will be despatcheg to the approved centres
under sealed cover. Sub]eet to the approval of the Hon. the Minister, i} is proposed to conduct
examiinations in the principal goldfields and coastal centres at regular intervals as near as possible on the
same day. These examinations will be supervised by departmental officers, who will orally examine
candidates, and report to the Central Board, to whom examination papers will also be forwarded by the
supervisors to be dealt with. All certificates will be issued by the Central Board in Perth. A very
important and new feature is the provision made in the Act for granting certificates to engine-drivers in
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factories and vther places wheresteam machinery is in use. Formerly, drivers of engines used for other
than mining purposes were entirely outside of any legislation, & position which created much dissatisfaction.
In the future, the engine-drivers of factory engines and river and harbour steamers will be subject
to the provisions of the Act, and steam users may rely upon’ being able to obtain an engine-driver
who has been tested by examination, besides having a ready means of punishment, where damage to
property has been occasioned by neglect or carelessness on the part of an engine-driver.

The work of the Board, which, I anticipate, will hold its preliminary wmeeting shortly, will be
extremely heavy for the first twelve or eighteen months; but I anticipate being able to present a
satisfactory report at the end of current year on the work performed, and feel sure that such report will
show an absolute immunity from the disabilities' which characterised some of the methods obtaining
under the past system, which could not be avoided.

In conclusion, I desire to record my sincere thanks to the members of the various Exa.mmmg
Boards for their loyalty and assistance rendered since my appointment in December, 1900, as Chairman
of the several Boards, many of whom have sat with me during the whole period.

1 have, etc.,

» ' . C. J. MATHEWS, ,
16th May, 1905. ‘ Chairman Board of Examineérs.

DIVISION V.. -

Ninth Annual Report of the Chief Inspector of Explosives and Government Analyst, .
for the Year 1904, '

. The Secretary for Mines, Perth.

Siz,

I have the honour to submit my ninth Annual Report dealing with the work done in my Branch
during the year ending 81st December, 1904, for the information of the Hon. Minister for Mines. -

' My duties are of 5o varied a description that it is difficult to tabulate the work carried out, but
for convenience L-divide my report (as in past years) into two portions, dealing (1) with my duties ‘as
, Inspector of Explosives and (2) with the analytical work under my supervision.

Parr IL—EXPLOSIVES.
The following special matters have engaged considerable attention during the year :—
. (1.) The regulatlons dealing with explosives have been completely revised.

(2.) Tmproved arrangements have been made with regard to the carriage of large quantities of
’ explosives through the city of Kalgoorlie in connection with the mines on the Boulder
" " Belt.

(3.) The large magazine depét at Fremantle has been moved and thomughlj reorganised.

(4.) Arrangements are nea,rly completed for the removal of the depdts at Coolgardie and
Menz;es

(5.) A travelling Inspector has been appointed, and will take up his duties with the new year.

(6.) The explosion of a magazine at Coolgardie and the subsequent attempt to explode
another magazine at the same place caused considerable work and anxiety.

-~ ‘ (7.) A large amount of time was occupied by my work as a member of the Royal Commission
: on the Ventilation and Sanitation of Mines.

These matters will all be dealt with at fuller length in their proper place. !

P ImporTATION.

The importation of explosives into this State ‘still continues on a large scale, as shown by the
following table giving the quantities imported during the last 10 years.

Some difficulty exists in the way of furnishing correct returns.

The figures given are those kindly supplied by the Collector of Customs, Fremantle, but do not-
agree with the records kept in my office, and as these goods are free imports I am given to understand
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that the Customs figures may not be strictly accurate. As I am unable to say how far this is the case I
publish the Customs figures without alteration. ‘ :

The figures show that the importation of explosives were the highest on record.

TABLE.
Articles. Weight or Quantity. Value.
‘ £
Cartridges, Military ... 4,625
Caps, Percussion e 21
Cartridges (N.E.1.) . 10,123
Cartridge Cases (empty or capped) ... 13
Detonators 4,043
Dynamite, Gelatine Dynamite, Gelignite, and Blasting 4,301,240 lbs. 160,817
_ Gelatine
Explosives (N.E.I.) e e 22
Fireworks 245
Fuse 649,281 coils 15,653
Powder, Blasting 136,610 lbs. 3,352
Powder, Sporting 6,100 1bs. 662
Total Value of Importations ... —. | 199,565

The values of the importations, as declared on the Customs returns, have auring the last five years
been as follows :— . .
Table of Total Values for Five Years.

Year. l 1900. 1901, 1802, 1908, 1904,
. £ £ £ £ £
N Nitro-Glycerine Compounds ... | 131,012 | 123,367 | 167,100 | 152,071 | 160,817
Blasting Powder . 7,181 5,344 5,677 5,113 8,352
Sporting Powder ... 668 283 224 601 652
Fuse ... 9,193 11,687 13,439 10,433 15,653
Rackarock 802 115 e
" Fireworks . 167 150 341 245
Cartridges 3,793 5,973 8,603 vee ! 14,781
Detonators ... 4,494 4,704 4,358 | 5,967 [ @ 4,043
N.EI. ... e T 6 779 4,651 22
157,316 | 152,287 | 189,747 | 178,836 199,665
) {

I regret that I am unable to give an analysis of the importations of nitro-élycerine compounds,
owing to the fact that the various kinds are not distinguished by the Customs, and Iam therefore unable;
for the fivst time, to show what kinds of explosives are most in demand.

- An interesting table, giving a comparison between the importations of explosives into this and the
other States of Australia, is given in an appendix, and is compiled from returns kindly supplied by the
Governments of the respective States, through the Hon. the Premier.

The routine inspection of the large shipments arriving in this State, combined with the pe';'iodica.l

in]slpection of magazines, has entailed the examination of many samples of explosives, as shown by the
following table,, which does not include examinations as to physical condition only :—
\
ExpLOSIVES.
. : No. of
Kind, Samples tested.
Gelignite ... .. .. e e e e e e .. 089
Gelatine Dynamite ... 258
Blasting Gelatine ...'! .. e . 245
Dynamite ... 12
Pitite 8
Cheddite ... 5
Fuse 129
Sundry Analyses and Tests of Materials ... 20
Total .. .. .. 1666

. There are seven importation licenses in force at the close of the year.

[

StorAGE. )
The removal of the Fremantle Magazine Depdt is at last an accomplished fact.

In the early part of the year the magazines were removed bodily from the old reserve at Robb’s
Jetty and re-erected on the site previously prepared for them at Woodman’s Point. This site was also
enclosed with a high fence and connected with a special landing stage and transit shed. The greater
facilities afforded encouraged an increase of private magazines, and coincidently with the removal of the
old magazines several new ones were erected. The depdt is now a very good one, ard a full description
hiere, perhaps, would not be out of place.

~
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The reserve (which lies contiguous to the sea shore 5% miles South of Fremantle) comprises 327
acres, of which about one-fifth has been reserved for future extensions. The rema.ining four-fitths have
been enclosed by an 8ft. galvanised iron fence and is connected by railway with the main railway line and
to the adjacent Iandmg shed. This shed (about 90ft. long) is erected on a specially provided jetty where
, lighters can ride in safety, with an ample depth of water. On the platforms of the landing shed about
5,000 cases of explosives can be stacked and sorted, and as the landing shed is provided with ramps
besides which the lighters lie, the entire operation of discharging and classifying a large cargo of
explosives can be carried on with great safety and despatch.

Within the enclosure already referred to sites are laid out for 27 main magazines and 19 detonator
magazines, while there is considerable room for extension. .

Of these sites, 19 are occupied by main magazines (two of which belong to the Government) and
seven by detonator magazines (including one Government building), having a total liceused capacity of
575 tons of explosives and 3,000,000 detonators respectively.

This large amount of accommodation is, however, still 1nsuﬂi01ent and further extensions are
expected shortly.  All these sites are, by means of parallel railway lines traversing the reserve, connected
with the main railway line and jetty.

In addition to these magazines, there is a building provided as an observation magazine, in which,
if desired, suspected stocks may be kept under surveillance, with a capacity of 25 tons.

The establishment of this large reserve involved a large outlay, and the following account of the
expenditure, as furnished by the Public Works Department, shows the various items. The construction
of the connecting railway line from Robb’s Jetty (Itemn 1) serves other purposes, .md should not be
strictly debited against the removal of the reserve :--

F
(1.) Construction of connecting railway to Robb’s Jetty 4,285
(2.) Coustruction of sidings, etc., inside reserve ... T 5,368
(3.) Removal and re-erection of existing magazines 1,654
(4.) Construction of jetty and shed 2,886
(5.) Fencing . 3,087
(6.) Moundxng bulldmgs removed . ' 1,248

(7.) Erection of quarters, well- smkmg, and telephone and alarm con- ’
nections ... e 1,133
Total .. .. £19,656

The a.bove only represents the expenditure by the Government who undertook - the removal and
mounding of existing magazines on behalf of owners. In addition to this, several thousand pounds were
spent by explosive merchants in erecting and mounding new buildings. The reserve, in spite of its large
cost, makes a handsome return to the Government. 1 have been informed that the facilities are greater
and the cost of handling less than in any other State of Australia. I have not however, been uble to
verify this statement.

I attach to my reporta plan showing the arrangements of this depét, and a;general photo. simwmg
the character and arrangement of the bulldmgs and mounds. There are several objectlons which could be
raised even now to some of the arrangements on the reserve ; but it is not possible to get evérything per-
fect, and T have considered that the circumstances have Justlﬁed these being allowed to continue. .

As during the previous year, I have to again report the fortunately rare occurrence of a nmgazme
_exploding.
At about 3-30 a.m. on the 19th May, 1904, the magazine belonging to the National Exploswes Co.,
situated on the Coolgardie Reserve, was observed to be on fire, and almost immediately. afterwards

exploded, with complete destruction of the building and contents and of the adjacent detonator magazine
belonging to the same owners.

The magazine, which was licensed for 20 tons, contained at the time a little over 17 tons of nitro-
glycerine compounds, made up as follows :—
289 cases of dynamite
124 cases of blasting gelatine
18 cases gelatine dynamite
251 cases gelignite

Total ... 682 cases.

The detonator magazine contained 113,200 detonators.

Fortunately, only slight personal injury resulted to one man, and the structural dama,ge to
neighbouring magazines and to buildings in the town of Coolgardie was not extensive. Full details were
submitted in a special report of the explosion and need not be repeatéd here. As the outcome of my
personal inquiries and the subsequent coronial inquiry held, I came to the conclusion that the most
.probable cause of the explosion was deliberate human agency, but no evidence could be obtained as to who
was the person directly responsible for the outrage, though sowme light may be considered to have beén
thrown onsthe occurrence by the subsequent events.

On the 3rd November, a man named Miller reported to the pohce at Coolgardie that he had
discovered "and extinguished a fire burning at the door of the ‘magazine occupied by the Nobel’s
Explosives Co., Hamburg, also situated on the Coolgardie Magaziiie Reserve, and being the nearest to the
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site of the magazine which exploded in the previous May. A rather sensational turn was given to events
when, after inquiry, the police arrested the informant, Miller, as himself the originator of the fire, and on
subsequent trial at the Criminal Court, Kalgoorlie, he was convicted and sentenced to nine months’
imprisonment. '

Both these occurrences laid considerable emphasis ‘on the requests which I had made to have the
reserve properly fenced, and I amn glad to say that during the year money provision has been made to
provide a fence, and al the same time to remove the magazines to a more remote site, rendered desirable
by the growth of the town since the reservation of the existing magazine area. Tenders for this work,
and also for the removal of the magazines at Menzies (referred to in my last Annual Report), will be called
for early in the new year.

During the.year under review an important change was made with regard to the reserves for
magazines in various purts of the State. These were formerly held by the Lands Department, from which
all leases were issued. They have now been vested in the Minister for Mines, and leases will be issued
from this office.

Owing to deluys in arranging necessary legal preliminaries, the issue of these leases is at present in
arrears, but I hope to have them brought up to date very shortly. ’ :
" There are 67 buildings erected on explosives reserves, including Government buildings and exclusive
of detonator buildings, representing a total capacity of 1,198 tons. Outside of reserves, 18 licenses for
_magazines have been granted (five of which are magazines on Government works), having a capacity of 45
tons. ’

, LicEnsep PrEmises (SaLE).

There is little to be said about these, except that F am looking forward to the work of the travelling
inspector as likely to put them on a proper footing. Many of the premises have been looked after in a
very lax manner, and the occupiers, in many instances, pay little or no heed to the terms of their licenses.
I hope next year to be able to report that a great improvement has taken place.

The' following. table shows the licenses issued, revoked, and remaining in force during the last
five years :-— ' '
Store LiceENsgs.

Licensed Premaises.

icati Li i Licenses
Year Ag)(];(;:gldcins issued. revoked. remfmnmg n
. orce.
1900 ... e | 46 42 16" 100 ’
1901 ... 18 17 10 107
1902 ... . ... 31 | 32 14 125
1903 ... 30 \ 30 28 127
1904 ... 7 ! 7 31 103
‘ |

This discloses a falling-off from last year, almost entirely due to the want of proper sﬁpervision,
which the travelling inspector will in future supply. This falling off als6 means a slight loss in revenue.

CARRIAGE.

Last year I referred to the carriage of explosives in and about Kalgoorlie, and a good deal of
correspondence has taken place, and one or two conferences have been held with the explosives merchants
and municipal authorities at Kalgoorlie, with a view to arriving at a more satisfactory arrangement.

The matter has, however, been surrounded with a good deal of difficulty.

The state of the roads in wet weather, and the arrangements by which consignees were compelled to -
take delivery - of their explosives from the railway in the middle of the town, rendered almost impossible
any other route of carriage than that generally followed.

As the result of negotiations with the Commissioner of Railways, however, a siding has been put
in, by means of which all handling of explosives to and from the railway trucks will be conducted in the
vicinity of the reserve and quite outside the municipal boundaries. This will also render available a
better route to the wining areas along which- the large supplies of explosives required can be carted
without traversing populous districts.

Special permits governing this traffic will now be issued, and so the matter will be put on a better
fouting.

InspECTION. . .

7
As far as possible, all magazines have been inspected at least once during the year, and these in the
more accessible districts have been visited several times; but those in some remote districts (e.g. Esperance,
Norseman, and Lawlers) it has been impossible to inspect, and, as regards licensed premises, only spasmodic
and partial inspections have been possible.
The many duties which I have had to discharge and the increased necessity for my constant
presence in Perth have rendered extended tours of inspection impossible.

I am, therefore, pleased to state that the Government have during the year approved of my
recommendation for the appointment of a travelling inspector, and my senior assistant, Mr. Guest, has
been promoted to the new post. He will commences his duties on the 1st January, and I confidently
look forward to the result as amply justifying this new appointment. )
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| f
In order to simplify the work of inspection and introduce a few reforms which past experience has
shown to be necessary, the regulations have during the year been revised and added to, and issued in a
more compact form ; a more convenient form of licensing has been introduced, and the work of the office
has been read]usted so as to place all licensing in the hands of the travelling inspector; also a complete
record of the results of all inspections will in Tuture be kept.

A verv large amount of my time and energies have been spent during the year in connettion with
the Royal Commission on the Ventilation and Sauitation of Mines, to which I was appointed in May last.
Special investigations were carried out to determine the gases arising from the use of explosives in our
mines, and a large number of analyses of mine air were made, in addition to attending the sittings of the
Commission and assisting in taking evidence. The report of this commission will be clrculwted shortly,
and it is hoped that the work done will be found as useful as it was interesting. | .

The following is a list of the explosives condemned during the year in the course of inspection, and
the methods in which they were dealt with :—

January 23rd.—Three cases of nitro-glycerine compounds were condemned at Kalgoorlie for
exudation, and were destroyed. A sack of old cartridges, in more or less bad state,
discovered in & mine magazine, were destroyed at the request of the Inspector of Mines.

March 2nd.—One case of gelignite was destreyed on account of damage by water.

August 10th.—Twenty-seven cases of gelignite and 20 cases of gelatine dyna,mlte were
destroyed on account of low heat test and physical deterioration.

November 10th.—Nine cases of va,noul brands and kinds were destroyed at Kalgoorlie for
physical deterioration. '

In addition to above, one lot of 49 cases of gehgmte and gelatine dynamite were ordered into
immediate consumption on account of incipient deterioration.

Total amount destrqyedf :—60" cases, containing 3,000lbs.; and 49 cases, conta.lnmg 2,4501bs.,
ordered into consumption.

“

Parr II.—ANALYTICAL,

This part of my work has little or no connection with the general work of the Mines Department,
and is not such as is capable of extended treatment here.

Nevertheless, from time to time results are obtained which it seems desirable should call for more. -
notice and more detailed record than is possible in an annual report, and I propose, as time goes on, to
issue occasional bulletins giving a full account of the work which is performed.

This will be specially desirable in connection with the work which is entrusted to me as chemist, to
the Agricultural Department, and which, with the growth and development of the agricultural industry
of the State, is greatly on the increase.

The number of analyses carried out, and the depa.rtments for whlch they were made, are shown .in
the attached list :—

Explosives, as detailed on page 119 ... RO .. 1,666
Agricultural Department 89
Central Board of Health 110
Crown Law Department . 28
Public Works and Railway Depa.rtments B .. 296
Stock Department ... 10
Customs (for Commonwealth Government) . 1,154
Inspection of Ligunors ... e e 142
Miscellaneous ... e - 24,

8, 519

To meet the demands of this varied assortment of work considerable exténsion of my staff has
taken place during the year, and, with the present prospects, considerable enlargement will still be
necessary in the near future.

Starr aND FINANCES.
The staff under my control at present consist of the following :—

Travelling Inspector
Clerks

Analysts

Magazine Keepers
Watchmen

| &
C’t‘ CO DD OO OO =

And in addition there are eight honorary Sub- Iuspectors of Explosives in the country districts, who
combine a general oversight over ma,ttels connected with thls branch with their duties as officers of other
departments.

s
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Explosives Reserve 8007.
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Though my branch; from the character of the work carried on, cannot in many ways be expected to
be revenue producmg, it is satisfactory to note that it more than pays its way, as shown by the following
figures :-—

Revenue, Esxpenditure.
For financial year ending 30th June, 1904 4,707 3,052
Estimated for year ending 30th June, 1905 4,150 3,900

No allowance is made here for a sinking fund and interest on expendlture Oon magazine reserves,
buildings, etc., which has been paid out of consolidated revenue.

As in past years, I have to record my appreoiation of the assistance given to me by the officers
under the Commissioner of Police and the Inspectors of Mines under the State Mining Engmeer

I also wish to express my appreciation of the energy, assiduity, and loyalty with which the officers
under me have carried out their duties during the year.

I have, ete.,
E. A. MANN,
Chlef Inspector of Explosives, Government Analyst, and Agricultural Chemist.
3rd December, 1904.

!

RETURN sHOWING IMPORTATION ‘oF EXPLOSIVES IN THE VARIOUS STATES OF THE
COMMONWEALTH DURING 1904,

Nore.—Owing to the nature of the returns received from the various States, some items have to
be shown according to value while others are according to weight. Percussion caps and cartridges have
been excluded and only industrial explosives enumerated.

Western New South South

- Australia., Wales. Victoria. | Queensland. Australia, Tasmanin. | New Zealand.

Ths. 1bs. 1bs. 1bs. 1ba. 1bs.
Nitro-glycerine Gompounds 4,301,240 1,147,150 1,424,650 1, 012 075 812,100 292,550 625,075
Blasting Powder ... 136,610 1,024,306 176,625 183 111,300 } 47.725 { 671,643
Sporting Powder ... 6,100 28,275 32,590 25,192 ‘Not given ’ 47,010
4,443,950 2,194,781 1,638,865 1,221,017 928,400 340,275 1,343,728

£ £ £ £ £ 8 £
Fuse 15,653 Not given | Not given 7,264 8,858 | Not given 5,251
Detonators ... ’ 4,043 3,200+ 6,973 3,040 1,591 1,378 1,802
Other Explosives ... 267 8,300¢ 3,481 4,893 158 bo262 260
Total .. .. .. 19,963 6,500 10,454 15197 | 5,617 1,640 7,313

Total value of all Explosxves enumernted |

above e £184,784 £92,500 £84,271 £70,271 ' £49,053 £23,492 ¢ £57,784

-

* Including *‘ Blasting Cartridges.” + Approximate (by calculation).
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DIVISION VI.

School of Mines of Western Au,st'rdlia.

¢

DIRECTOR’S REPORT.

“Although actual work commenced in November, 1903, the School of 'Mines at Kalgoorhe was
officially opened by the Premier on 25th March, 1904, and lectures and prautlcal work'have been regularly
ua,xrled on throughout 1904,

The first year of the school’s existence has been a successful one in the matters of attenda,nce and
results. The support accorded to the institution and the interest shdwn by the students in their work have
been satisfactory; but students have been handicapped in their studies by the calls of their daily cmploy-
meént. 1 look forward, however, to more students presenting themselves who will be able to devote their
whole time to the Associateship courses.

The courses are designed to give a student a sound training in the theory and practice of his work,
such as will fit him to take up in the future a responsible position in connection with mining.*

It seems, however, to be desirable that an alteration should be made in the school work, so as to
extend the Associateship courses over four years instead of three as at present.  This will enable each
subject to be more thoroughly entered into by the students, and will allow of a more suitable arrangement
of the work of each year.

At the beginning of the year Mr. H. E. Hill took up his duties as secretary and assistant lecturer
in mathematics; in March Messrs. W. H. Baker, B.Sc., and A. 8. Bowman, B.E., joined the staff, the
former as assistant on the metallurgical side of the school, and the latter as lecturer in applied mechanies,
drawing, ete.

So far, chiefly first year subjects have been taken in the lectures, and to meet the requirements
of those working in the mines the class work has been duplicated, but in future second and third year
work in different subjects will be necessary, and will requlre extra assistance, more especla,llv in the
metallurgical division of the school work.

The school has secured a good class of students, whose ages range from 17 to 35, the average being
25 years. Many of these students*have shown great earnestness in their studies a,nd have attended the
school at considerable inconvenience to themselves.

Although the work dome by the school cannot wholly be judged by examination results, but will
become apparent in the future work of the students, still the students who sat for examination last
November have acquitted themselves creditably—one of the School of Mines students secured the Senior
Scholarship--and considering that the school has just completed its first year, the results have been very

-encouraging.

The details of the annual examirations for Diplomas, CertlﬁcaJtes and Scholarships are given
below.

It is worthy of note that only a very small number of public school scholars entered for the Junior
Scholarships, each of which has an annual value of £45, e.g., there was only one candidate from the whole
of the Kalgoorlie State schools, and altogether only 10 candidates for three Junior Scholarships. Only
one of these scholarships was awarded, as the standard reached by the majority of the youths who entered
was below that prescribed by the regulations. No doubt in future years there will be more candidates
from the State schools for these valuable prizes, and the standard of proficiency reached by the candidates
may be expected to increase.

The class examinations have shown the weakness of candidates in elementary mathematics, an
important subject in every mining school course. There was a large number of candidates from Perth
Qoolgardie, and Kalgoorlie for the Entrance Examination of the school, but, although the examination was
not difficult, the majority failed to pass owing to their lack of knowledge of preparatory mathematics.
Failure in this examination does not debar the student from attending classes at the school, but those

.students who pass through the Entrance Examination successfully are better qualified to take advantage

of the lectures in the ordinary class subjects.

As the examinations in the subjects for the school courses entitle successful candidates to a class.
certificate, it'is not intended to make the standard of examination a low one, for it must be recognised
that a School of Mines certificate should not be granted in any subject except to those fully quahﬁed in
the class work.

During the year ending 31st December, 1904, a tota,l of 303 free assays and determinations have
been made at the School of Mines for prospectors, the majority of the assays being for gold. A number
of determinations were also made for copper, asbestos, etc., and a large number of special tests were made
on the auriferous arsenical pyrites found at Randells, the ‘vesults of which I have embodied in a report to
the Department, :
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The school has also from time to time been used for the taking of evidence by some six Royal
Commissions, of two of whlch I was a member. .

Pracrical CLasses.

As far as possible prominence has been gwen to practical work in connection with the school
classes. The laboratories for chemistry and assaying have been equipped with suitable apparatus and
are well fitted up, so that students have an excellent opportunity of gaining practical experlence in these
subjects.

There is a good supply of apparatus for the different sections of physics—heat,‘ sound, light,
electricity, and mechanics—but it is 1tended to further increase the stocks in some, directions, so as to
enable further practical work to be accomplished; especially in electricity. |

The drawing office is well equipped with dra,wmg tables, presses, etc., and is available to students
at all times during school hours. The ordinary survey instruments have been procured, and field practice
is regularly carried on throughout the year.

For the geology and mineralogy classes, type collections of the chief rocks and minerals have been
secured, besides a large number of local samples. The classes also indulge in periodical excursions into .
the field, and so gain a fuller understanding of the class work, as well as an intimate knowledge of the
geology of the district.

The erection-of the proposed mechanical workshop and museum will greatly enhance the value of
the institution, and as the plans have now been prepared, 1t is hoped that the buildings will be an
accomplished fact durmg the present year.

!

Aftendance, 1904.

Total Enrolment, Average Attendance,
. B " First | Second | Third | First | Second | Third
Term, Term. Term. Term. Term. Term,
Mathematics, Preparatory 65 49 32 44 30 20
Mathematies e . 17 9 10 11 8 7
Mechanical Drawmg I.. 20 10 7 1 8 5
Geology 19 16 11 13 12 7
Surveying I. 6 7 6 3 5 4
Applied Mechanics I. 6" 2 2 4 2 2 .
Mineralogy 5 5 i 3 4 2
Mining I. ... e T 1 1
: { Lectures .. 60 45 28 40 34 20
Chemistry L.} Laboratory ... ‘60 45 | 28 35 33 19
. Lectures ... 36 30 20 19 24 17
Assaying I {Laboratory 36 30 20 21 21 | 14
. Lectures 1 1 1 1. 1 1
Assaying IL {Laboratory 1 1 1] 1 1 1
Lecture: 1 1 1 1
Metallurgy I. {La.bora.tiry 1 1 R 1
Physics I. ... 17 17 13 11 13 10
Engine Driving .. 36 43" 43 26 22 9
Total Attendance .. .| 385 | 312 | 215 | 243 | 220 | 140
Individual Students ... 158 134 07} ...
4
ExAMINERS.

The followmg examiners were appointed to conduct the annual examinations in November, 1904:—

Ma,thematles, Prepa.ratory
Mathematics I. e
Chemistry
Agsaying
Metallurgy
Mineralogy
Geology
Physies ..
Dra,wmg
Applied Mechanics

Surveying

Engine Driving

Chemistry (Entrance Schola,rshlp)
Physics (Entrance Scholarship)
Arithmetic (Junior Scholarship)
Geometry (Junior Scholarship)
Algebra (Junior Scholarship)
English (Junior Scholarship)
Physmvra,phy (Junijor Schola.rshlp)

e

F. B. Allen, M.A., B.Se.

J. Parr, B.Se,, a.nd F. B. Allen, M.A,, B.S¢

A, Montgomery, M.A., F.G.8, and A. Purdie, M.A.

F. B. Allen, M.A,, BSc andG‘rCKlug,AS S.M,

@G. C. Klug, A.S,, A SM and F. B. Allen, M.A,, B.Se¢.

A. Purdie, M.A., and L. K Ward, BE. -

F. B. Allen, M. A B.Sc., and A. Montgomery, M.A., F.G.8.
‘W. J. Hancock, M LE. E and J. B. Allen, B.Sc.

A. 8. Bowman, B.E., a.nd J. Parr, B.Sc.

J. Parr, B.Sec., and A. 8. Bowman, B.E.

T. Butement, M.E., and G. W. Ellis, Inspecting Surveyor.
C.J. Mathews AMIC. E,and T. Butement M.E.

‘W. H. Baker, B.Se.

W. H. Ba,ker B.Sec.

F. B. Allen, MA B.Sec.

F. B. Allen, M.A., B.Sec.

F. B. Allen, M.A, B.Se.
H. E.
H. E,
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EXAMINATION REsULTS.

The following table shows the pa.sses obtained by students of the school at the annual exa.mina.tmns
held in November, 1904 : —

Subject. . First Clags. | Second Class.y Third Class. Total.

Mathematics I. 1 1 2 4
Chemistry L. ... 2 1 3
Assaying I. ... 1 3 4 8

[ ) Assaying I1. ... 1 1

i Metallurgy I. ... 1 1 ‘

‘ Physies I. ... . 2 1 -8

! Mineralogy . 1 1 ‘
Geology, 5 5
Drawing I. .. 1 1 2
Applied Mechanics I. 2 o 2

‘ Surveying . 1 1 2

Engine Driving 3 -3

k. -

- Total ... .. .. 5 12 18 85

ScHOLAREHIPS.

The following candidates presented themselves for examination for the scholarships, which were
offered last year for the first time. The names are arranged in order of merit ~—

JUNIOR SCHOLARSHIPS.
(1.) South and Eucla Division.

Hardwicke, A. (Perth).

Hanlin, P. (Perth).

Parkinson, T. (Albany). -

Knox, A. H. (Albany). .
Guy, C. H. (Perth).

Landells, R. B. (Perth).

) Scholarship awarded to A. Hardwicke. :
(2.) North-West and Kimberley Division.
Hughes, J. (Cue).
Scholarship not awarded.
(3.) Eastern Division.

Scouler, J. J. 8. (Coolgardle)
Preston, L. H. (Coolgardie).
Monkhouse, R. (Kalgoorlie).

Scholarship not awarded.
ENTRANCE SCHOLARSHIPS,
(1 ) Outside Eastern Division.

Hutchinson, D. M. (Marble Bar).
' Rowe, H. E. (Perth).

Scholarship awarded to D. M. Hutchinson.
(2.) Eastern Division.
No candidate. :
- _SENIOR BCHOLARSHIP.
Beech, 8. J. (Kalgoorlie School of Mines).
Scholarship awarded to S. J. Beech.

F. B. ALLEN,
Director Scnool of Mines.
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DIVISION VII.

Report of the Engineér for Mines Water Supply.

To the Becretary for Mines.
Sir,

For the information of the Hon. the Minister for Mines, I herewith submit my Annual Report
for 1904.

The work, as in previous years, has been of a varied and miscellaneous character, comprising the
construction of reservoirs for conservation of water, boring for water, deep alluvial leads, sinking wells,
improvements to soaks, lagoons, ete., clearing roads, examination of water rights under the Act,
maintenance of existing water stations, collection of revenue from sale of water, investigating and
reporting on requests and petltlons from various murficipalities and local authorities relating to water
supply, ete.

The attached statements show particulars of principal works done, but to carry out many small
works in all parts of the State at a reasonable cost necessitates care and consulera.ble office work, which
does not show in this report.

To keep his work up every officer on the staff has worked more than a fair amount of overtime
during the year. I take this opportunity of thanking the staff, both on the fields and in this office, for
the long hours worked and loyal support given during my absence on sick leave.

The revenue for the year amounts to £6,814, and the expenditure for maintenance and small works
not charged to construetion, £12,796. During the year several reductions were made in the price of
water sold to the public. This in some cases increased the sales, but did not lead to a corresponding
increase in revenue. These reductions were solely in the interests of the public and not made from a
commercial point of view.

Bormg —The summary on page 128, on attached sheet shows 120 holes and 13,934 feet at an
average cost of 6s. per foot. The cost of this work on Eastern Fields runs out at about 5s. per foot; on
Northern areas, Murchison, and Pilbarra, considerably more, owing to difficulty in transport, hotter
climate, and less choice in selecting labour. It is satisfactory to know that boring on the Murchison has
been reduced from about 20s. per foot to about 10s. per foot.

Allowing for transport and difference in wages, the Mines Water Supply boring compares
very favourably indeed with similar work in other parts of Australia.

Statement attached (page 128) shows that boring operations, items 1 to 19, Eastern Fields,
proved successful in each locality. Onthe Murchison, one out of two successful ; on the Pilbarra, three
out of four successful. The next year will show a further improvement on the Murchison.

One of the two horse-power boring plants imported from Victoria has been tried, and proved very
expensive and cumbersome to move and also to work ; the first by reason of faults in construction and
great weight, the second on account of horse feed requlred in back country. I do not consider the class of
drill is suitable for this country.

During the year seven hand boring plants were loaned to various parties on easy terms. An“H?”
class diamond drill, imported by the Department to assist the mining industry, etc., was engaged by a
leaseholder at Peak Hill—the Department to bear half cost and leaseholder the other half Result of
boring operations will run into next year (1905).

Wells Sunk.—Well-sinking, which followed boring, was equally successful, and the cost per foot
most satisfactory. Practically the whole of this work was done departmentally, and nearly every well is
a great distance from a railway station. Allowing for travelling and high wages, etec., the cost is low.

The result of these wells is that about {-million gallons per day of fresh and about the same
quantity of salt water is made available for the publlc and the mines.

Rainfall.—See schedule (page 132).

Inspections and Reports.—The more important reports, being on proposed works, etc., number
about 30.

Water Stations leased.—During the year five reservoirs and 17 wells were leased. Oaretakers and
pumpers numbered 15.

The map attached shows locality and approximate cost of construction work done during the
year. -

A few photos accompany this report.

P. V. OBRIEN, AM.IC.E,

26th July, 1905. : Engineer for Mines Water Supply.
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WATER SUPPLY BRANCH.

WORKS COMPLETED, UNDERTAKEN, AND INITIATED.
Borixe.
Ttem. Class of Work. Locality. ! General Description. Remarks,
1 | Boring for water ... Davyhurst Hand Plants, thoke in | As described in special reports, the work
soft .country cased. obtained -good results, a very fine
- Feet bored 1903, 2,219 supply of water being found
s o 1904, 1405
: ) Total to d.a.te 3,624 : e
2 Do:  fresh water Wilson’s Patch, Darlét | 4 bores — 520 feet ... | Bottomed oh granite. Good supply, fair
Road quality. Well sunk on No. 4
3 Do. alluvial gold ... | Kanowna North Lead ... { 8 , —1370 ,, See report S.M.E.
4 Do. battery water ... | Duketon Battery 3., — 3815 , Good supply fresh water. Well sunk on
. . No. 24
5 Do. fresh water Leonora-Lawlers Road,at | 2. ,, — 160 ,, For road supply. Good supply; fresh
Doyles -
6 Do.  battery W.S. ... | Yarrie 4, — 410 , Fresh water; hea.vy supply found. Well
. sunk on N o.
7 Do. do. Randalls ... 13 ,, — 650 , Hea,vy supply ; sa.lt water? Well sunk on
. . 0.6
8 Do. prospectors W.S. | Fairyland, 9 miles 8. E.of | 1 ,, — 110 ,, Good supply ; fresh. Well sunk
Lawlers
9 Do. Town Well Duketon ... | 3 , — 23 , Heavy supply, fresh, in No. 3. Well sunk
10 Do. waber Duketon and Mount | 9 L » — 630 Heavy supply, fresh water, in No. 9.
Maiden Cased and equipped as bore well
11 Do. prospectors Pinjin . | 2, - 2I0 , Good supply, fresh, in No. 2. Well sunk
12 Do. road supply Leonora - Lawlers Road, | 1 ,, — 101 ,, Good supply, fresh. Well sunk
28-Mile Post
13 Do. prospectors Eucalyptus 1 ,, — 6565 Good supply, fresh, in No,11. Cased and
v (gupped as bore well
14 | Do. do. Waite Kauri 2 ., ~— 202 , supply, fresh water., Well sunk on
15 Do. batteries Mt. Monger 9 , —1030 ,, Th1s bormg was to locate a supply of
water to enable mines in the locality
to be worked ‘
16 Do. State battery ... | Waverley 5 , -— 500 , Good supply; salt.. 'Well sunk to 106 feet
17 Do. battery supply | Between Jacoletti and | 16 s — 1250 Heavy supply in No. 18. This is in con-
Parker’s Range venient position for leases which are
said to be valuable though only now in
the prospecting stage
18 Do. voad supply Kookynie-EdjudinaRoad | 38 ,, — 280 , ... | Good supply; fresh. Well sunk on No.3
19 Do. . do. Pinjin-Edjudina Road ... | 3 ,, — 163 , ... [ Goodsupply; fresh. No.3boreequipped
1 as bore well .
!
Murchison District.
20 | Bores for water Gabanintha 7 bores — 350 feet ... | No water.. -
21 Do. do. Lake Austin 38 , — 23 , Good supply, fresh. Equipped as bore
' well = .
- Pilbarra District. ]
22 20-Mile Sandy, for battery | Sandy Creek 5 bores —— 450 feet ... | Good supply, fresh
supply : .
23 | For prospectors 40-Mile Country 3. , -— 3865 , No water
24 0. Lalla Rookh .~ | 1 bore — 33 ,, ... | Fairsupply
25 | For road supply Pippingarra- Tambourah | 1 »y — 34 , ... do.
Road
- T T *
Summary.
No. of bores. ‘ Total feet. A?:r oo?st
120 13,934 6/-
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(indalbie Tank.
N.E. COOLGARDIE G.F.

Molgabhin Tonk

Mulgabbie Tank.
N.E. COOLGARDIE G.F.
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WeLL SINKING.

Ttem. Name of Well, Locality. General Doscript{on. Remarks.
Eastern Goldfields.
26 | May Nulty ... Leonora-Darl6t Road Acquired and repaired | Fair supply fresh water
‘ 93 feet
27 | Sullivan’s Creek » " - 5 x 3 shaft, depth 38 feet | Very good supply; fresh
28 | 126-Mile . Rabbit Proof Fence 5x38 » " u " ”
29 | Pennyweight Well Pennyweight Point 5x3 ,, » 117 '
80 | Teutonic Well Leonora-Darlét Road ... | 5x3 , » 110 Good supply "of water ; ; slightly brackish
31 | Leinster Town Well Lawlers-Sir Samuel Road | 6 x4 » 64 ,, | Fairsupply; fresh
32 | Harris Town Well .. » 1 » 6x4 » 108 ,, | Very good; supply fresh
33 | Mulwarrie State Battery Near Mulwarrie ... 6x4 » 168 ,, | Fair supply ; salt
No. 2
34 | Duketon State Battery 2% miles West of Duketon | 6 x4 ,, » 102 ,, | Good supply; fresh
townsite )
36 | 25-Mile Leonora-Lawlers Road ... | Drive 20 feet ... Abandoned
36 | Yarrie State Ba.ttery ... | Yarrie . 6 x 4 shaft, depth 94 feet | Good supply ; fresh
87 | Randalls State Battery ... | About 4 miles South of | 6 x 4 . ,» 41 ,, | Very heavy supply, salt
Randalls townsite
88 | Fairyland At 9 miles South-Eastof | 5x3 ,, » 91 ,, | Good supply; fresh
Lawlers
39 | No. 17 Well Davyhurst 6x4 »» 170 ,, | Small supply'; salt
40 | No. 23 Well » 6xs dri;;e 22;) » Very heavy supply struck ; salt’
41 | No. 29 Well.. s 6x4 , depthlls ,, | Good supply; nearly fresh
42 | Duketon Well e Duketon ... 6x4 ,, » 53 ,, | Heavy supply; fresh '
43 | Eucalyptus Bore Well Eucalyptus » 94 ,, | Good supply; equipped as bore well
44 | Doyles . Leonora-Lawlers Roa.d 5x3 w72 ,, | Heavy supply, fresh
45 | 28-Mile Well 6x8 » 98,
46 | Waite Kauri 7 miles E.S.E. from Mer- | 5x 3 » » 81, Very hea.vy supply; fresh
tondale
47 | Pinjin Pinjin, ¢ mile West of | 6 x4 5, 186 ,, | Good ,, s '
207 R : .
48 | Davyhurst No. 1 Davyhurst 6 x 4 shaft, deepening | Equipped with windmill, ete.

51
52

54
85

47-Mile Post Well ...
15-Mile Well

State Battery Well
71-Mile Well
Cue-Day Dawn W.8.
Field’s Find e
Scotty’s Well

Woomerina Well ...
Shady Camp Well...
Little Shaw ... .
Black Gin Point

Poondana
Soldier’s Secret
Moolyella Well
20-Mile Sandy

Frederick’s Well

Kookynie-Edjudina Road
Leonora-Lawlers Road ...

and driving 50 feet
5 x 8 shaft,depth 110 feet]
5x3 9 » * 72 33

Mysrchison Goldfields.

Black Range ... ... .| 6 x 4 shaft, depth 95 feet
Magnet-Black Range Koad} 5x3 ,, 5, 110,
12 miles N.E. of Cue 6x4 ,, » 600,
% mile W. of townsite ... | 5x3 » 67
Nannine-Wiluna Road ... | 5x3 ,, s 66

N

Pilbarra Goldfields.

On Yule River ...

20 miles W. of Marble Bar

At Little Shaw Crossing

5 miles N. of Pilbarra
townsite

20 miles from Hedland on
Marble Bar Road

(Gascoyne Field)

Moolyella Tin Fields

Sandy Creek E. ...

Hedland-Tambourah Road

5 x 8 shaft, depth 83 feet

5x3 , » 21,
5x3 2 3 23 »
5x3 ,, » B8
5x3 ,, » 45,
.. 100
56x3 ,, s 26
6 x 4 »” » 92 ”
5x3 , s 35,

Good supply ; fresh
Very good supply ; fresh

630 gals. per hour ; brackish
- nearly fresh
Heavy supply ; fresh

300 gals. per hour; fresh
Sma]g.laiupply, fresh .

Small supply; fresh
300 gals. per hour
l’w) » »
1, »

140 3 £ 2

fresh

No record

270 gals. per hour ; fresh

340 I [EI 3 for
Supply

50 gals. per hour; fresh

Battery

No. of Wells.

39

Swmmary of Well-Sinking.

Total Depth:
3,292 feet

Average Cost per foot.
£3 18s. 6d. (including equipment)

Representmg 3 million gallons per day, fresh.

» »

» salt,
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ImPROVEMENTS TO WELLS.

General Desgcription,

Name of Well. Locality. Remarks,
65 | Lawlers Town Well On Town Lot 196 Deepened 20ft.; drive,
: 10£t.
66 | Lawlers Stock Well ... | Deepened 6ft. . ...
67 | Gwalia Bach Well 11 miles N, of Malcolm ... | Windmill and elevate:
‘ tank erected
68 | Three Wells Wiluna-Peak Hill Stock | Deepened 20ft.; tim-
Route bered 50ft.

69 | State Battery Mulline ... ... v | Drive, 65ft."

70 | Well Menzies-Mulline Road ... | Deépened 11ft.; drive,
13ft.

71 { Emu Well ... Coolgardie-Norseman | Deepened 6ft.; drive,

. Road 6ft.
- MiscELLANEOUS sMALL WORKS.
Ttem. Miscellaneous Works, Locality.‘ General Description. j Remarks.

72  Survey and Trial Shafts ... Gindalbie ) Catchgéent, ete., sur- | Tank site selected and plans prepared
vey

73 Do. do. Randalls ... Catchment examined ... | Site selected

74 Do. do. Kalpini Do. do. ... | Report submitted

7 Do. do. Norseman... Catchment  examined | Special report re second tank near town

. and surveyed .

76 Do. do. Menzies Catchment  examined | From three suggested sites one was
and surveyed selected, as explained in special report

77 | Survey and trial holes Mulline "For tank for domestic | A small but good catchment selected
Supply, close to town Proposed tank to be half million

gallons, roofed and lined -
78 Marble Bar Cost about £150

Additions to Quarters

Rent is eharged for quarters

Works 7or CONSERVATION OF WATER.

Ttem.

Class of Work.

Loceality.

A

General Description.

Remarks,

79

80

81

82

83

84

85

86

87

88

Tank, 100,000 gallons

Constfuction of Headworks

Tank, 200,000 gallons
Tank 100,000 gallons

I Road clearing

Do.

Alteration of route and
creek crossings made
good

Road clearing

Do.

| Lake crossing

Dundas, on main road ...

Davyhurst

Kanowna-Kurnalpi Road,
Reedy’s Lagoon
Kanowna-Xurnalpi road,
bullock holes

.. | By day labour,

Lined with asphalt com-
posikion and roofed
with iron. Equipped
with pump, ete., and
fenced with netting

after
contract, for excava-
tion completed

By day labour ...

Bankacross water-course

Roaps—Surveys AND CLEARING.

Laverton-Erlistoun

Leonora-Darlét ...

Erlistoun-Duketon-Mulga
Queen

Morgans-Yundamindera

Lake Miranda, Lawlers-
Samuel road

Compass survey and road
cleared 15ft., by con-
tract, 453 miles

Cleared from Leonora to
6 miles north of Wil-
son’s Patch, length 50
miles )

About 6 miles cleared ...

Theodolite survey made,
road cleared 15£t. wide,
length 39 miles

Survey and road cleared

15ft. wide, length 24
miles

Lengthabout12chs. over
a boggy lake, founda-
tion of spauls, and
covered with brokeu
metal

Fenced and equipped with troughs and
pump '
Fenced ; and pump.

Cost per mile, £6

Cost about £2 10s. per mile

The water-course being deep, considerable
work was required to make it fit for
trafiic

Cost per mile, £6

Cost per mile, £4 10s,

]9 | Road survey Yelladine to Parker’s | Theodolite survey made | Not cleared
Range ’ 24 miles
, Summary.
Total length surveyed 133 miles

Do. cleared

158
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Londonderry Tank.
COOLGARDIE G.F.

Broad Arrow Tank.

BROAD ARROW G.F.
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Warer SuppLy 70 Mings aAND Towxs.

Ttem.

Class of Work,

Locality.

General Description.

90

91

Pumping

Squly of Cue and Day
awn with fresh water,
and also some Mineg

Davyhurst

Cueand Day Dawn, Mur-

chison

Fresh water is conserved in 400,000 gallon excavated tank; salt
water is obtained from No. 23 Well, distant from tank about
20 chains. The Pump Station is close to the reservoir and
consists of Pearn’s 3-throw pump, engine and dynamo ; the latter
drives an electric pump suspended in well

A 3in. rising main, 14 miles to 20,000-gallon service tank on small
hill between mines and town, completes the equipment

The mines obtain water by gravitation from service tank, and the
quantity supplied to each mine is measured by meter and paid
for on monthly accounts being rendered

This work commenced April, 1904. and finished in December, 1904

Cost of work, as originally recommended and estimated on, £17,250

‘With extra reticulation, £20,800

The work consists of a group of wells about 12 miles north-east of
Cue and near railway. Water is pumped from each well to
75,000-gallon collecting tanks at Pump Station. From there a
25 horse-power Pearn’s engine and 3-throw pump drive the water
through a 5in. Mannesman rising main for about 12 miles to
service tanks on Trig. Hill, near Cue. The tanks have capacity
of 120,000 gallons. A 4in. gravitation main runs through Cue
and Day Dawn, and both towns are reticulated




MINES WATER SUPPLY."

RAINFALL AT VARIOUS STATIONS.

. Rainfall-100 Points=1 inch.
Station. - .

January. February. March. April, May. June. July. t August. [ September.l October, | November..| December. Total,
M_a.lcolm a a 30 2 112 78 . 101 52 257 55 Nil 5 [
Niagara e ves ee e e 17 Nit 34 7 82 39 - 88 56 214 25 M 51 613
27-mile Condenser ... ... .. .. .. 10 2 61 2 91 92 156 17 278 63 » 22 794
Menzies... Nil 2 44 2 g1 . 125 246 30 ‘266 65 » 92 960 —
Mulline e e e v . e 2 2 57 5 137 127 245 12- 302 53 » 31 969 (9
Siberia ... ... .. .. e » 3 66 13 117 82 174 22 267 149 17 70 979 g
Black Flag ... . e » Nil 38 26 108 68- 195 18 810 98 Nil 71 930
Kanowna » 3 22 12 105 132 173 66 332 180 2 5 1,030
Kunanalling ... .. ... .. .. .. » Nil 50 35 132 ~ 80 178 4 274 144 7 36 940 R
Bulong ... - » 31 23 173 _ 130 134 39 - 357 * 190 16 14 1,107
Coolgardie ... .. .. .. .. .l " 64 62 107 122 106 103 236 161 56 98 1,116 .
Widgiemooltha . » " 48 59 170 117 166 14 231 193 . Nil 35 1,033
Wingarnie - . Nil 142 219 186 200 66 190 176 6 Nil 1,185
15-mile Condenser ... s ” 55 s 315 . 158 197 51 201 134 15 44 1,242
Norseman 8 : ”» 62 138 269 180 221 | 20 161 290 25 Nil 1,374
Swan Lagoon ... 7. a 222 31 258 230 278 159 202 - 289 43 131 1,850
No. 1 Well, Yarri a a 28 - 80 58 103 28 356 138 Nil 52 a :

a Incomplete.




Station Creek.
MT. MARGARET G.F.

Station Creek.
MT. MARGARET G.F.



MINES WATER SUPPLY.

Return showing Waler Conserved, etc., in ten of the Principal Reservoirs, Eastern Fields.

‘ Conserved during 1904, Used and Lost during Year.
Name of Tank or Reservoir. 3lst01§§ct:;t1fegnlm. From Rainfall on Total Loss. 3151;013:::3:5;’,11904.
From Catchmenf. surﬁi:.nce 'Ig;nzs,ter Sales and Issues. Evaporation. Absorption,
gallons. gallons. gallons. gallons. gallons, gallons, ' gallons. gallons.

Niagara . 2,404,166 301,918 16,116 1,224,280 1,225,790 362,130 2,812,200 Nil

Menzies . 1,698,702 1,687,729 69,621 1,566,882 915,664 311,940 2,784,486 571,567

Mulline 151,008 107,059 6,760 33,448 77772 141,676 252,896 11,931

Siberia . 7,969 607,416 9,236 9,464 163,075 251,900 424,439 200,182

Black Flag ... N 2,383,550 2,226,600 155,175 1,761,638 2,329,625 2,435,800
" Davyhurst * EmI‘)ty - 4,123,107 - 51,054 280,520 662,629 803,802 1,746,951 2,427,209

Kunanalling 477,708 671,913 13,932 226,499 435,217 126,179 787,895 375,658

Bulong 1,897,143 1,283,299 . 67,365 440,540 994,576 788,039 2,223,215 1,024,652

‘Woodgiemooltha " 1,263,700 2,631,440 - 37,124 1,035,278 1,282,264 2,650,000
" Norsemant ... . 2,736,204 2,320,206 46,849 1,598,135 153,878 472,867 2,131,400

* Empty from 1lgt January, 1904, to 2nd Augnst, 1904,

+ Evaporation and absorption together, as this tank is roofed.

881



184

MINES WATER SUPPLY BRANCH.

Return of Revenue and Frpenditure—12 months—January to December, 1904.

GENERAL SHEET.

i

Name of Watering Station, Revenue. Expenditure.
EAsTERN (FOLDFIELDS. .
£ 8 d £ s d
Swan Lagoon Condenser R 5511 0O
Norseman Tank, Princess Roya.l W.s. 1,248 14 1 461 3 0
15-Mile Condenser . 21 .70 158 18 3
Widgiemooltha Tank ... 163 10 O 76 14 0
Siberia Tank ... 4 3 8 9410 0
Kanowna Tank ... 1,062 9 7 108 2 9
Bulong Tank 468 15 2 302 3 4
Menzies Tank ... 908 18 6 335 5 5
27-Mile Condenser 88 19 11
Niagara Reservoir . 639 .15 4 165 0 5
No. 1 Well, Kookyme-Ed]udma, Road 81 2 3
No.2 do. 0. do. do. o 0 6 3
Kunanalling Tank . 20418 5 160 1 8
Mulline Tank ... 247 9 9 171 18 8
45-Mile Well 615 0 300
Dingo Creek Well 1 00 0 30
Salmon Gum Condenser . » 51 01
42-Mile Tank ... e e 16 1 6 38 4 0
Gwalia Bach Well e e 517 4
Londonderry Tank . 2610 6 3-0 0
Hannans No. 2 Bore (dlsmantlmg) 1214 5
Kalgoorlie Tank . 416 9
Hawk’s Nest Well 210 9 4 8 0
Pindinnie Well ... 218 8
30-Mile Condenser 78 8 9
Gibson’s Soak 78 8 8
Yarri Well 3 380 7019 9
Emu Lake Tank 11410 39 0 0
Menzies Battery Well .. 729 12- 8 340 17 9
Yowie Rocks Well 4 00
Jessup . . 160
Pennyweight ... . 10 5 4
Jacolettee Well ... 17 10: O 012 0
9-Mile Soak ' 1014 O
s 30 11 6
92-Mile Condenser { 21 14 4
Fitzpatrick 8 00
Cork Tree Flat ... 6 0 0
Speakman’s Tank 010 O
Goongarrie Tank 1 2. 7 67 13 8
Edjudina Well ... 160
Davyhurst Tank Nil
Diorite King Well 016 0
Mertondale Well 14 13 4
Mulgabbe Tank 3 6 8
65-Mile Well ... 012 O .
Menzies (water hauled by ra.llwa,y and sold to pubhc) 194 10 3
Granites Well ... 1910 O
Wangine Well ... 15 0 0
Flat Rocks Well 54 0 O
Black Flag T'ank 53 13 4
Wingarnie (50-Mile) Tank 117 6 O
French’s Soak ... 700
Siberia ... 6 0.0
North Mount Weld Well . 13 0 0
Davyhurst Well (£7 105 deducted oﬁ" Revenue, see Revenue 15 0. 0
Ledger) .
Davyhurst Tank . 38 5 0 72 2" 9
Emu Well o 14 0 6
Tank on Reserve, Yllga.rn i . - 910; 0
Rent House, New Zealand Gully Ta.nk 512: 6
Jourdie Hills Well ... . e 38 1. 9
Donkey Rocks Well Seak e T 2 000
\ T
£6,383 18 8 3,237 2 8
SUMMARY
Charged to C. F. Authorities but not a.lloca,ted to any specml
watering station :—
‘Wages of Caretakers, Ya.rdmen, ete. } 1527 15 1
Upkeep of Tanks, ete. . ’
Plant for Maintenance 1,027 10 9
Office Expenses, ete. . 75 6 10
Forage .. 669 3 4
£6,383 18 8 6,636 18 8




Davyhurst Tank.

NORTH COOLGARDIE G.F.

Goongarrie Tank.

NORTH COOLGARDIE G.F.
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Return of Revenue and Expenditure—continued.

Name of Watering Station. Revenue. Expenditure.
MvurcHISON AND EAsT MURCHISON (OLDFIELDS.
£ 8 d £ s d
Day Dawn Well ... 126 8 8 52 8 4
Peak Hill Well ... 231 5 8 200 17 0
Granites ... 1 7 6
Mount '[‘ownsend 1 7 6
‘Walgagunyh 215 0
Fallon’s ... 518 0
Nanadie .... 17 6
Ogilvie’s ... 8 5 8
Peregrine 215 0
Kilalo . 4 15 10
17-Mile Darlét Roa.d 213 4
Biearabiebba . 4 00
Jack’s 911 8
Minderoo .. 1515 0
Tuckanarra . 1513 O
Occidental Well 10 1 2
Lloyd’s . 10 14 4
Nannine Town ... 215 O
Nannine Stock 715 0
Reedy’s 4-8 9
Mistake 1 76
Gap 12 9 0
Red 8 5 0
£ s d
Meekatharra ... {Town e 42 6} 912 6
Stock ... 510 0
Daniels 4 2 6
0Old Patch Well . . 8 8 9
Fisher’s . 510 O
‘Worthington 912 6
Mount Fraser 1910 0
Murphy’s... . 16 17 0
Millie ... e 117 0
Abercrombie ... 318 8
Kathleen Valley No. 1. 219 O
Do. No. 2 219 0
Carlamindra 3 00
Melville ... 5 0 0
Nannowtharra 12 14 6
Gum Creek 13 2 8
Black Range 11 14 11
Wargoo ... 117 6
Muletah ... 7 4 4
Ned’s Well 10 18 8
Magnet ... 9 5 0
Do Stock Well 8 2 6
‘Waddutharra N 4 2 6
Murdabooka Well .2 7 6
Mickie’s ... . . 117 6
3 5 0
Pindannerra ’ {1 8 4
Gabanintha 717 6
Yarraquin ‘5 2 0
Yalgoo . 710 O
Garden Grra,mtes 112 0
Field’s Find 810 O
White Well 07 2
Simpson ... 610 0
Gullewa Town ... 4 2 6
No. 1 Well (Cue- Black Range route) T17 0
No. 2 do. do. do. do. - 29 14 6
Stake do. i1 0 0
Gascard’s ... 53 1 5
Scotty Well 52 2 6
Con’s .. .1 7 6
Upper Ord Deep 290 1 6
Garden 1 786
Limestone 17 6
Star of the East 8 4 7
New Granites 1 76
Quin’s Town Well . 1519 9
Do. Stock 812 6
Roads Board 176
Comearing . 176
Boogardie Town 14 411
Do. Stock 6 5 9
Mummara 215 0
1,118 9 6

Carried forward

367 14 4
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Name of Watering Station. Revenue. Expenditure.
MurcHISON axD East MURCHISON GOLDFIELDS—continued. .
£ 8 4. £ s d
Brought forward 357 14 4 1,118 9 6
No. 1 Well (Lawlers-Ma.gnet route) 176
No. 2 do. do. do. 1 7 6
No. 2 Bore Well, Nungarra 6 53 0
Stink Well 8 5 0
No. 4 Well (La.wlers-Magnet route) 312 0
No. 4a do. do. do. 215 0
No. 6 = do. do. do. ... 5 00
No.7 do. do. do. ... 511 10
Mainland Well . . . 1 7 6
Munara Gully ... 39 6
No. 3 Black Range (ca.lled. Contradiction Well) 11 510
Breakaway . . © 217 4
Bulkabardoo 2156 10
Muletah ... Nil
Bulchina ... 9 2 6
Payne’s Rush, Nunga.rra Well 215 0
Millee Station Well ... "1 7 6
Sir Samuel Town and Stock Well Nil
357 14 4 1,187 14 4
Bast Murchison Goldﬁelds
Cork Tree Flat Well, No. 1 e ! 219 0
Do. do. No.-2 219 0
. . 218 4
19-Mile Well l 016 O
34-Mile 2138 4.
Lawlers Town { ig 18 8 } 017 O
Lawlers Stock v 10 2 8
25-Mile Well . 38 11 4
23-Mile Well . 13 2 0
Sir Samuel Town Well.. { ig g 8 } 5 3 4
Sir Samuel Stock Well . 612 8
Darlét Well . . 4 0 0
16-Mile Soak ... 213 4
‘Walby Nob Well 21 810
. 218 8
Millee { 1 7 6
Yandit ... . . . 7 6 8
Wiluna Town Well . . 119 4
Do. Stock do. . . 119 4
Jones’ Well . . . ‘318 8
Bore . . - 218 8
Cody’s ... - . 19 4 0
- Diorite Well ... . . 7 1 2
Lake Way Stock . 218 8
Do. Town . 1 9 4
Mollie ... .. 218 8
No. 9 Well . 613 4
No. 10 Well 4 00
McCaftrey Well .. . . 9 6 8
14-Mile Well (Leonora-Darlét Roa.d) . 21 12 8
Wilson Creek Well . .. 37 7 4
Kathleen Valley Well ... { 590
Gum Creek Well . 11 16 2
Sullivan Creek Well 216 0O
28-Mile ... 1 8 6
Fairyland 016 0
Leinster ... 016 O
424 14 4 1,454 19 6
SUMMARY.
Charged to C. F. Authorities but not allocated to any special
‘Watering Station :—
Wages of Caretakers, etc.
Maintenance of Well, ete. } 844 17 4
Plant for Maintenance 1470 5 9
Office Expenses, ete. . 27 18 4
Forage .. . 566 8 2
£424 14 4 4363 9 1
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Return of Revenue and Expenditure—continued.
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Return of Revenue and Erpenditure—continued.

Name of Watering Station. Revenue. Expenditure.
[y
PinBaRRA AND WEST PiLBaARRA (GOLDFIELDS.
£ 8 d. £ 8. d.
No. 3 Mile Well .. 714 0
Marble Ba,r-Condon Road Well 610 0
Peterson’s Well . . 2319 6
Camel Creek J 9 6 8
20-Mile Sandy ... 24'16 6
12-Mile (Trig. Hill) 414 0
Pippingarra Well 16 12 9
Strelly 1711 0O
Carlindie . 512 0
Pindan Well ... 13 8 .0
Coppin’s 01d Station 256 0 0
Granite Hills No. 2 {; 18 g
Port Hedland 1 Mile Y- 45 0 9
Port Hedland 4 Mile . 14 10 10
Carbana ... e 1316 0
Spinaways 911 6
Eley’s (O1d Shaw) 1 60
Mount Mortimer Well 1318 1
Mosquito, No. 2 Granites 210 0
Coppin’s Old Station 25 0 0
Bangemall Well 316 O
Hong Kong Well 613 4
Friendly Creek . 71 13 4
Marble Bar Town Well 510 0 2 50
No. 1 Well e . 2 5 0
‘Whim Creek . 11 1 0
Balla Balla Well 17 3 4
Caporn’s ... . 10 6 0
Kangaroo 10 0 O
Toweranna 710 6
Sandy Creek 110 0
Little Shaw 579
Lalla Rookh 5 710
Big Schist 16 1 6
Shady Camp ... 5 7 9
Wyman’s Well ... 110 0
Annie’s Gap 14 0 0
Middle Creek No 1 4 8 8
Do. No. 2 3 5 0
Butcher’s Camp ... 2 56 0
Hale’s Grave 110 O
Egina Well 13 0 0
Millendinna 4 0 O
Mallina 12 0 0
Top Camp 98 11 4
Grramtes Hills No 1 S 3 2 6
Do. No. 2 Nil
Pilbarra ... 014 0O
Gorge Creek- 300
Lower Camp ... 2211 6
Robinson’s B-Mﬂe 3 00
Nullagine Well ... 610 0
Do. 4-Mile LT 110 0
Corunna Well ... 110 0
Granites, Well No. 2, at Mosqmto Creek 410 0
No. 2 Marble Bar Well 1715 0
£510 0 693 7 11
SUMMARY.
Charged to C.F. Authorities, but not allocated to any Special
Wat%xs'ring Station : —
ages of Caretakers, ete. ... . .
Maintenance of Wells, ete. . } 327 14 3
Plant for Maintenance . 564 4 8
Forage ... N 267 14 1
Office Expenses, etc. . 43 5 6
£5 10 0 1,806 6 5
GENERAL SUMNIARY )
Eastern Goldfields . . 6,383 18 8 6,536 18 8
Murchison and East, Goldﬁelds 424 14 4 4363 9 1
Pilbarra and West, Goldﬁelds 510 0 1,806 6 5
\ GRAND ToTAL ... | £6814 8 O 12,796 14 2
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Annwal Progress Report of the Geological Survey for the Year 1904.

The Hon. the Minister for Mines, Perth.

. Geological Survey Office, Beaufort Street,
Sir, ' Perth, 25th. May, 1905.

I have the honour to submit, for your information, the Progress Report of the Geological Survey
for the Calendar Year 1904. During the period covered by the report, work proceeded practically on
the lines of former years, field operations having been confined to those portions of the State of which
it seemed necessary, in the public interest, to have surveys made.

Attached to this report is a skeleton map of the State, showing the districts which have been
examined and reported on by the different members of the staff since the year 1896, when the Department
was organised upon its present basis. '

In addition to what may be called the ordinary work of the Department, during the year 52 special
reports connected with the alienation of mineral lands in different portions of the State, 15 in connection
with subsidies under the Mines Development Act, and eight upon matters referred to in certain clauses of
the Mining Act of 1904 were made. ‘ "

THE STAFF.

During the year 1904 the work of the Department was performed by ‘11 officers, other than camp
assistants, etc. Owing to the necessity for making a slight adjustment of the work, consequent upon the
lengthened absence of Mr. E. 8. Simpson, the Mineralogist and. Assayer, the strength of the field staff
was reduced by one officer. ,

The only change in the personnel of the staff has been the resignation of the Senior Assistant
Greologist, Mr. C. F. V. Jackson, to whose appointment reference was made in the report of the previous
year. Mr. Jackson severed his connection with the Department on the 381st of October, having been
appointed to the newly-created position of Chief Tnspector of Mines to the Government of Queensland.

FIELD WORK.

The work of the year has, as usual, been distributed over various portions of the State so far as
the exigencies of the Department permitted.

A. G1BB MarTLAND : The period between the 21st of June and the 2nd November found me in the
Pilbara Goldfield, endeavouring to complete the work which had been commenced during the previous
year. Nine days were devoted to matters connected with the alienation of minihg lands at Kalgoorlie,
shortly after my return from the North-West. During the year I was employed for 143 days in the field.

C. F. V. Jackson: From the 14th of January to ths 22nd of April this officer was engaged upon
a geological survey of Mount Morgans, with the exception of seventeen days which were devoted to an
examination of the telluride occurrences at Mulgabbie. Three days in the middle of July were spent at
Coolgardie in connection with a report upon the occurrence of opal, and 10 days in August were spent
in the Irwin River District, inquiring into an application with respect to certain coal lands under the
provisions of the Mining Act. Mr. Jackson was employed for 112 days in the field.

W. D. CampsELL: The greater portion of the year this officer devoted almost exclusively to a
detailed geological and topographical survey of Norseman, a piece of work which had been undertaken in
consequence of a motion passed by the Legislature. Mr. Campbell was employed 268 days in the field,
in addition to six days entailed in travelling to and from Perth.

C. G. Gisson: The field work of Mr. Gibson covered 45 days, in consequence of his being deputed
to take charge of the Laboratory during Mr. Simpson’s absence. The 1st to the 15th of January found
Mr. Gibson in’' Perth engaged in office work in connection with his late work on the Murchison Goldfield.
Between the 15th and the 25th of the same month this officer was engaged in an examination of the
country in the vicinity of Napier River, in connection with a proposal to bore for coal. An examination
of the Southern Cross Goldfield engaged Mr. Gibson’s attention from the 21st of March to the 25th of
April. ‘ .

H. W. B. Targor: This officer was employed for 222 days in the field, between the 24th of April
and the 1st of December, in assisting me during a detailed examination of the Pilbara Goldfield.

LABORATORY WORK.

Up till the end of April, the work of the Laboratory was carried out as usual under the more
immediate supervision of Mr. E. 8. Simpson. On the 1st of May this officer left on extended leave, and,
until the close of the year, Mr. C. G. Gibson, who had been appointed Acting Mineralogist and Assayer,
became responsible for the work. During the period covered by his work in connection with the,
supervision of the laboratory staff, & considerable portion of Mr. Gibson’s time was devoted to the
preparation of his report upon Southern Cross, which forms Bulletin No. 17. A short time was also
devoted to visiting and reporting on one or twe outside districts where some new mineral finds had been
reported ; these latter visits consisted of a six days’ trip to Cuballing in connection with a reputed tin find,
and a short visit to Newcastle, with,reference to the granting of a Reward Lease in that district,

1
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The following table shows in detail the routine work of the laboratory during 1904, and although
the total number of assays and other determinations made is somewhat smaller than that reported
during the previous year, the total number of samples: dealt with was greater, viz., 636 as against 541 :—-

Table showing delails of Assays, efc., made in the Qeological Survey
Laboratory during 1904.

Public. ‘ Official,
Clagsification. G , Joeical otk Totals.
Pay. Free, Segr%ge-;. Depa‘rtn?;nts.
Total Samples dealt with ... . 138 234 73 191 636
Assays for—
Gold ... .. 118 137 11 ‘ 113 379 -
Silver ... e e 12 43 1 6 62
Copper 3 23 v 20 46
Lead ... 1 2 3
T e e e e e 1 10 4 | 16
Iron ... 1 1
Tungsten ... 1 R 1
Platinum, Osmiridium 1 1
Analyses—
Complete & 1 32 4 42
Proximate 1 10 11
Partial 1 ‘5 12 2 20
Determinations... 5 66 7 23 101
Miscellaneous ... 5 26 10 28 69
Total ... 152 315 78 207 752

' GEOLOGICAL AND MINERAL COLLECTION.
New specimens to the number of 491 have been added to the Survey Collection during 1904,

- bringing the total number registered up to 5,856. The total number of microscopic slides registered

amounts to 516 (many of these being in duplicate), whilst the number of negatives of geological and
mining subjects taken by the staff during the year is 28, thus bringing the total number registered up
to 233.

PUBLICATIONS.

The following is a list of the different publicalions prepared by the Geological Survey during the
year under review :—

Annual Progress Report for the year 1903.

The Geology and Auriferous Deposits of Leonora, Mount Margaret Goldfield, by C. F. V.
Jackson.

The Geology and Mineral Resources of a part of the Murchison Goldfield, by C. G. Gibson.

Preliminary Report on the Geological Features and Mineral Resources of the Pilbara
Goldfield, by A. Gibb Maitland. ‘

The Mineral Production of Western Australia up to the end of 1903, by A. Gibb Maitland
and C. F. V. Jackson.. ) B} ,

The Geology and Auriferous Deposits of Southern Cross, Yilgarn Goldfield, by C. G. Gibson.

Good progress has been made with the preparation of the general index to the various geological
reports, alluded to last year, and it is hoped that the work will be finally completed during the current
year.

PRINCIPAL RESULTS OF THE YEAR'S FIELD OPERATIONS.

MiNERAL RESOURCES.

Pilbara Goldfield.—An examination of the mining centres of Nullagine, Warrawoona, and
Marble Bar was made during the months of July, August, and September.

NurrAcine.—The mining centre of Nullagine is situated about 90 miles above its junction with

‘the Qakover River. Interest attaches to the district on account of the occurrence of gold in certain

sedimentary rocks, which bear a close resemblance to the auriferous conglomerates of the Rand (South
Africa). The geological formations occurring in the neighbourhood.of Nullagine comprise, in addition to
the recent superficial deposits and certain greenstone dykes, two distinct series of - sedimentary rocks, viz.,
(a.) The Nullagine Series, a great thickness of quartzites, grits, conglomerates, and interbedded igneous
rocks; and (b.) the Mosquito Creek Beds, made up of a series of sandstones, fine conglomerates, and
shales. The two series are separated by a very violent unconformity. ’

The Nullagine Series, the base of which is rarely seen, makes a prominent feature in the landscape
of the district, and plays an important part in the geology of the North-West, in addition to being of
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some economic value by reason of the basal members of the series having proved to be auriferous in at
least too widely separated localities. In addition to the sedimentary beds of the Nullagine Series, a great
series of bedded lavas, ashes, and agglomerates form an integral and no small portion of the formation, as
developed in different portions of the Pilbara Goldfield. They consist of acidic lavas, which form
separate flows, each of no very great thickness; some of the finer grained, ashy beds, differ very little in
general appearance from many of the banded lavas, but their distinetly fragmental character can readily
be made out by the microscope, and in some cases with the aid of a pocket lens. So far no evidence has
been obtained which would throw any light upon the sources from which the lavas emanated. The
recognition of the geological age of the Nullagine beds is a point of considerable importance ; the absence
of fossils throughout the serigs, wherever it has yet been studied, renders correlation extremely difficult.
They resemble very strongly the quartzites of the King Leopold Range, in Kimberley, and if this
lithological resemblance should prove to possess greater significance than at present appears, the Cambrian
Age of the Nullagine Series’ would seem to have very strong claims for consideration. The auriferous
strata occur through a thickness of about 300 feet of grits, sandstones, and conglomerate, forming the
lowest portion of the series. Those portions of the strata which have been proved to be gold-bearing, are
those which are largely impregnated with the oxides and sulphides of iron, and which lie between a well
marked fault and a greenstone dyke (possibly along a fault line also). The auriferous conglomerate is of
sedimentary origin, and is made up of rounded and subangular fragments of the strata identical in
character with that forming the underlying Mosquito Creek Series. It is noteworthy that the base of the
formation has only proved auriferous in those places where it lies upon that portion of the underlying
formation which carries auriferous quartz reefs. Mining operations have up to the present been confined
exclusively to the outcrop of the conglomerates and to very limited and shallow depths; work, however,
has been carried sufficiently far to enable some idea of the conditions governing the gold deposition being
ascertained. It is only in the oxidised zone of the conglomerate that any mining has, up to the present,
been carried on. The evidence, so far as it goes, tespecting the origin of the gold in the Nullagine
conglomerate, seems to indicate that it is a secondary and not an original constituent, and further that
the primary source of the gold is the quartz reefs, which occur in the underlying formation. The gold
contents of the conglomerate, so far as may be judged by the -official statistics, are small, not amounting
to more than 8,217-290zs., derived from the milling of 5,167 tons of ore, or at the rate of '620zs. per ton.

Numerous dryblowers have been at work for a number of years over that portion of the conglomerate
from which the crushings have been obtained, and have acquired a considerable quantity of gold, of which
the published figures afford no clue. 1In all probability, one half of the “alluvial” gold from Nullagine
may be legitimately claimed to have been derived from the escarpment of the conglomerate.

The known occurrence of such an extensive formation as the Nullagine Series has been proved by
geological mapping to be, and the fact that it has been shown to contain considerable quantities of gold in
localities where the requisite and qualifying conditions for gold deposition obtain, would seem to encourage
efforts in the direction of carefully prospecting other parts of the basal members of the series.

The Mosquito Creek beds, which underlie the strata of the Nullagine series, comprise one of the
oldest of the sedimentary formations as developed in Pilbara. The series consists of grits, shales, and
fine conglomerates, an approximate estimate of the thickness of which cannot be determined, though it is
possible that  the apparent enormous thickness of the formation-may in all probability be due to the
repetition of the beds by folding. No trace of fossils have been met with anywhere in the series, so no
definite data as to the age of the Mosquito Creek beds is available. Observations have shown that these
strata lie with a violent unconformity beneath the Nullagine beds, and, as in certain portions of the
distriet, the Mosquito Creek Series have been subjected to more or less intense dynamic metamorphism, a
considerable period must have elapsed between the deposition of the two series. The Mosquito Creek beds
are of economic importance by reason of the fact that they form the matrices of the numerous auriferous
quartz reefs, which outcrop over a portion of the district, and have been more or less perfunctorily worked.

So far as any observations have been made, it seems that the productive area of the Mosquito
Creek beds, as developed in the more immediate vicinity of Nullagine, consists of a broad belt of about a

.mile in width, with a general strike of north-east and south-west, which latter coincides with the general

trend of the series. | )

The quartz of which the reefs of Nullagine are composed is generally of a whitish colour, contains
Iittle if any pyrites, and of such a character as render it readily amenable to battery amalgamation and
cyanidation. So far as the official figures indicate, it appears that the gold contents of the reefs are high,
having an average of nearly 3ozs. for every ton of stone mined and milled, though the actual quantity of
ore raised has up to the present time been very small.

The following table gives in a succinet form the total gold yield of the various auriferous deposits
of the more immediate vicinity of Nullagine up to the end of 1904 :— '

Synoptical Table showing the Total Gold Production of Nullagine up to the end

of 1904.
Nature of deposit. | Orocrushed. | Gold theretrom, | Bate
tons. 0z8. oE8.
Alluvium and Superficial ... 3,67002
Quartz Reefs ... 1,237°95 3,497-30 282
Auriferous Conglomerates ... 5,167-00 3,217°29 62
. Total 6,404'95 *6,714'59 1'04

* This total does pot include that of the alluvial gold,
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. . .

In addition to the above totals, 1,688-500zs. of gold have been obtained from'the cyhniding of
2,800 tons of tailings at Lambert’s Treatment Works, M. A. 41; thus bringing the total gold yield of
Nullagine up to 12,023'11ozs. as recorded at the close of 1904.

WarraAwooNA.—The mining centre of Warrawoona lies about 15 miles from Marble Bar, and
embraces the south-eastern extension of that belt of auriferous rocks which form the Marble Bar,
Yandicoogina, and Mount Mlsie zone. The. geological formations of Warrawoona are represented by a
series of sedimentary rocks, quartzites, and conglomerates, many of which have been converted into
quartz schist, mica schist, etc., by dynamic agencies. Associated with these undoubted sedimentary
strata are a series of igneous rocks which have likewise been foliated by the same causes. The exact
relation these igneous rocks bear to the sedimentary series has not yet been definitely worked out. These
beds are faulted against the large area of granite occurring on the southern portion of the field. Dykes
and masses of felspar porphyry, which may have some intimate connection with the granite, occur in
certain portions of the district. In addition to these rocks the field is traversed by a remarkably
persistent series of north-west and south-east dykes, which traverse the centre of the auriferous portions
of Warrawoona, approximately at right angles to the general trend of what may be called the auriferous
zone. '

Of the different rocks occurring in the Warrawoona area not much can be said in the present state
of our knowledge of their relative ages nor of their position in the geological time scale. )

The auriferous deposits of Warrawoona are quartz reefs which outerop over a belt about six miles

-in length and about 20 chains in width. The quhrtz reefs exhibit, when viewed on the whole, .a

general parallelism to the trend of the main structural features of the district, and a careful examination

of all the reefs, both on the surface and below ground, wherever such was possible, showed that they can
be divided into two totally different types which are sharply differentiated from each other.

The first type may for convenience be called the Normal or Fissure Vein type, whilst the kidney-
shaped lenticular quartz reefs of the second are locally spoken of asthe “ Leader.” Both types have been
more or less opened up and their relative importance as gold producers well established,. as may be seen
by a reference to the table below. ’ :

Synoptical Table showing the Qold Yield of the different types of Reefs at Warrawoona
up to the end of 1904. :

Nature of Deposit. Ore crushed. | Gold therefrom, [ PeI:‘&ttgn; .
, tons. oz8, " ozs.
Normal quartz reefs 4,963'51 14,763°15 . 2:97
Leader type ... . 549°50 1,627'31 294
Total e e 5,513'01 16,390'46 l 297

The reefs of the Leader type are in evéry respect identical with those described as forming. the
important ore deposits in the mining centre of Edjudina. At Warrawoona, the * Leader” which forms a
continuous band.of about 23 miles in length, occurs along a line of rupture, which is forcibly shown by the
powerful slickensided surfaces exhibited almost everywhere underground. The “ reef” is represented by
kidney or damper-shaped lenses of quartz which vary from a few inches in width to a foot or two in length
along the vein. There seem very strong grounds for believing that the reefs of the “ Leader” type are of
later formagion than those of the true fissure veins. : .

A feature of the normal or fissure vein reefs is the folding which they have undergone, and all
the available evidence points to the fact that the folding of the reefs is the result of great lateral pressure
acting upon the country rock after the formation of the reefs themselves. This lateral pressure has not
only folded but has faulted many of the reefs. In addition to the numerous normal vertical faults, there
are also reverse faults, which are either horizontal or are inclined at a very low angle to the horizon.

( The reefs of both types are composed of hard, translucent crystalline quartz, which, in addition
to the gold, contains in subordinate quantities pyrites, chaleopyrites, limonite, malachite, ferruginous
wad, and a muscovite mica which is partly chromiferous.

Althdugh the total gold yield of Warrawoona has been 17,294-180zs. recovered from the imilling
of 5,700-01 tons of ore, thus giving an average value of 3-030zs. per ton, and many of the reefs have been
opened up; these, however, have only been worked to very shallow depths.

MarBLE Bar.—The mining centre of Marble Bar forms the westernmost extension of that
auriferous zone referred to in the previous annual report as the Marble Bar, Yandicoogina, and Mount
Elsie Group. Since the first discovery of the-field Marble Bar has yielded 16,306 74ozs. of gold resulting
from the milling of 8,407-20 tons of ore; these figures give an average of 1'930zs. of gold per ton. In
addition to these figures, there have been officially recorded 2,0820zs. from unknown tons and 82ozs. of
specimens, thus bringing the total yield up to 18,470 74ozs.

Theé various formativns represented consist of a series of schists and allied rocks, granites,
greenstones, and certain volcanic rocks which may possibly represent the Nullagine Series, as referred to
on an earlier page. - : .
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The auriferous reefs of the more immediate vicinity of Marble Bar are embraced within 4
comparatively narrow belt of greenstone schist running north and south, and which has a length of a
little over three miles. The district has been subjected t6 a considerable amount of faulting, and
wherever possible the exact position and extent has been ascertained and laid down upon the map.

Full particulars as to this district will be found in Bulletin No. 20, now in the press.

Notes on a Traverse from Marble Bar to Roebourne.—Having completed our work
at Marble Bar, Mr. Talbot, the Field Assistant, was instructed to proceed with the horses and equipment
to Roebourne, and on his return furnished the following report :—

“ The localities mentioned throughout the following notes will be found on lithographs 16G, 15G,
12G, and 14G issued by the Lands Department. i

“We left Marble Bar on 24th October, 1904, travelling via ¢ Boyer’s Track.” Two miles from the
town the road crosses a large jasper dyke which is a continuation of the ‘Marble Bar.” The dyke strikes
north-west and south-east, and, where it is crossed by the road, marks the junction between the
amygdaloidal volcanic rocks of the Nullagine Beds and the much older series of schists, sandstones, etc.,
which form a continuation of that auriferous belt which includes Yandicoogina and Warrawoona. About
four miles from where the jasper dyke is crossed, the voleanic rock is overlain by a long narrow ridge of
conglomerate striking north and south, and dipping to the west at an angle of 30 degrees. After crossing
the ridge, the voleanic rock reappears, and, except in a few places where it is overlain with grits and

* conglomerates, occupies the country passed over to a point about halfway between Shady Camp well and

the Little Shaw well where the lava gives place to greenstone (diabase?). The general strike of the grits
and conglomerates overlying the volcanic rock is north-west and south-east, and the dip north-east. Just
before Shady Camp well is reached the road descends into the valley of the Little Shaw River, which it
follows to Cooke’s Bluff.

“Four miles from Shady Camp well a large vertical quartz reef outcrops and trends across country
for a considerable distance on a general bearing of 155 degrees. One mile from the quartz reef a bold
greenstone dyke outcrops at a bearing of 200 degrees. Two miles from the Little Shaw well the road
crosses a low range of greenstone schist. The schist continues nearly to Cooke’s Bluff Hill, where several
large ridges of laminated chert cut across the beds, causing a considerable faulting and folding.

“ The country between Cooke’s Bluff Hill and Strelley Pool has already been described in Bulletin
No. 15, and therefore needs no repetition.

“ After leaving the Strelley Pool, the road skirts the edge of the range. In most places the ground
is covered with recent superficial deposits, but where the country rock outcrops it is granite. ~The green-
stone continues for about eight miles, when a tongue of granite is crossed. This seems to be an offshoot
from the main granite belt forming the plain that can be seen to the north of the road. From this point
to T.ooke’s Pool (‘the Tank’) the road winds about through numerous hills. Some of the hills are flat-
topped, and are capped with laterite; others are in the form of high serrated ridges formed by laminated
ferruginous quartz reefs. Most of the reefs strike north-west and south-east.

“ Between Green’s Well and Looke’s Pool a bed of wmica schist is crossed. The general, strike of
the outcrop of the schist is north-west and south-east, and the bed appears to be vertical.

“ Looke’s Pool, or ‘the Tank,’ is situated at the west side of a large laminated quartz reef through
which the creek has cut its way. The reef runs on a bearing of 201 degrees. '~ On the north side of the
creek there is a low flat-topped range of laterite, about 10 chains wide, which follows an irregular course
across country for a considerable distance. The laminated quartz reef runs under the laterite range, and
reappears on the opposite side. (

* Leaving Looke’s Pool the road continues to skirt along the north side of the range for about three
miles when the range swings round to the south. The road then traverses a large granite plain which
extends as far as the eye can see to the south and south-west. To the north a bold black range can be
seen towards the point of which the road trends. ' The road hits the range at the crossing of Eastern
Creek. A quarter of a mile west of the crossing there is a cairn on a low hill. The hill is at the end of a
bigh rough range which widens out in the shape of a fan to the east. The range is formed of greenstone
[5822] and greenstone schist. The general strike of the outcrop of the schists is north-east, and the beds
dip at a high angle to the north-west. In the creek and in the hollows of the range, granite can be seen
and it appears to go under the schists.: In the vicinity of the schists the granite is traversed by numerous
veins of pegmatite, which contain large crystals of felspar and mica. Near the cairn there is a dolerite (?)
(5823] dyke which runs across the country on a bearing of 308 degrees. The dyke cuts through the
granite and schists, and also through a quartz reef which outcrops in the schists and strikes 215

egrees.

“ The granite continues from Eastern Creek, across the Yale River to within a quarter of a mile of
Pilbara, and then gives place to schists. The schists are very much weathered and in most places are
covered with a layer of travertin. The schists strike north-east and south-west, and dip at a high angle
to the north-west. Several quartz reefs, some of which are very ferruginous, outcrop in the schists, and
the strike of the reefs coincides with that of the schists. Half a mile north of the Pilbara Hotel, a large
laminated quartz reef outcrops. In places it is ever 100 feet wide, and it strikes east-north-east and
west-south-west. It is slightly faulted in many places along its course.

“ For eight miles after leaving Pilbara, the road skirts along the west side of a high rough range.
In most places the ground is covered with recent superficial deposits, but where any ridges are crossed
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schists outcrop and strike in an east-north-east and west-north-west direction. At about eight miles from
Pilbara the road swings round to the east, and after following a valley, covered with recent alluvium, for
about a mile crosses numerous ridges of a dark voleanic rock which extends to Station Peak.

“In accordance with instructions, I spent some days at Station Peak préparing a topographical
and mining map of that place, which will facilitate the work in connection with the preparation of the
Greological Map to be undertaken later on.

“The Pilgrim’s Rest mine at Station Peak is situated on a high rough ridge running in a west-
north-west and east-south-east direction. The reefs, which follow the strike of the ridge, are very
much faulted. In many places offshoots from a greenstone dyke, which runs along the range, cut across
the reefs, and they disappear for distances varying from a few feet up to over 100 feet.

“To the south of Station Peak, rough ranges of a dark volcanic rock extend aeross country in an
east and west direction but their width was not ascertained.”

“To the north, sandstones, slates and quartzites [6838] outcrop. A good section of the latter can
be seen in Youlingoorina Peak, where coarse conglomerate of the Nullagine Beds rests unconformably

Fig 1.
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upon the older sandstones, slates, and quartzites. The latter strike east and west and dip at a high angle
to the north.

“At a hill at the end of & high range, two and a-half mlles east of Station Pegk, a very fine section
is exposed. The top of the hill is formed of horizontal layers of sandstones [5839] of the Nullagine Beds,
in which the bedding planes are distinctly marked. These rest uncomformably upon the upturned edges
of a series of older sandstones. The latter are very much plicated and faulted, so much so, that it is
almost impossible to determine the dip and strike of the beds.

“ After leaving Station Peak, the road follows the valley of the Peewah River for about 14 miles.
For the greater part of the way the ground is covered with recent superficial deposits, but in a few places
sandstones and greenstones outerop. Leaving the Peewah River, the road crosses a large open plain in
the centre of which large granite boulders outcrop. Four miles from the crossing of Poverty Creek, the
road-enters a range of dark volcanic rock. In places the rock is similar to the amygdaloidal lava seen on
the Coongan River, but for the most. part it is darker in colour, coarser in texture and is not vesicular
(5840]. The road winds through the range for about six miles without any change in the character of the
¢ rock being noticeable, when the Balla Balla River is crossed. From the crossing of the river to Whim
Creek slates outcrop.

“From November 7th to 18th, I was engaged at Whim Creek preparing a map showing the mine
workings, quartz reefs and principal water courses and tracks. The map W111 be used when the
preparation of the geologlcal map of the locality is undertaken later on.

“ At Whim Creek a good deal of work has been done on the Copper leases owned by the Whim
Well Company and the Balla Balla Copper Mines, Limited, but at present the leases are under
exemption,

“ At the Whim Well mine, the copper ores found are the red oxide (cuprite) and blue and green
carbonates (azurite [5843] and malachite [5844]). The workings extend for about half a mile along the
face of the morth side of a low ridge formed of clay slates, which dip gently to the north.  Numerous
tunnels have been driven into the hill.and a large amount of ore has been strlpped from the lode which is
exposed in many places along the face of the hill. ’

“The ‘ Mons Cupri’ mine owned by the Balla Balla Copper Mines, Limited, is situated about
three miles south-west from the Whim Well mine. The workings, consisting of tunne]s shafts, and
open cuts, extend from the base to the summit of a high round hill formed of slates, which strike
north-north-west and south-south-east. Several quartz reefs outcrop along the sides’of the hill, and follow
the general strike of the schists. Close to the south boundary of the lease, a narrow strip of volcanic
breccia is exposed and it is intersected by a short dyke of -felspar porphyry. Most of the ore raiged at
« Mons Cupri’ consists of ¢uprite, malachite [5846] and chrysocolla [5847].

“ A small smelting plant has been erected on the property, but up to the present it does not
appear to have been used.

“ A quarter of a mile from ‘ Mons Cupri’ there is an abandonéd lease known as the * Colorado,’
on which a little desultory work has been done, and a few tons of 'lead ore consisting of cerussite [5852]
and pyromorphite [5851] have been raised. o
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“ Between Whim Creek and Roebourne, the road traverses a large open plain which in most places
is covered with a rich red soil, but here and there along the track and on the banks of the rivers crossed
between the former place and the Little Sherlock River granite and gneiss are exposed. On the West
side of the Little Sherlock River, a belt of epidote rock [5856] is crossed. This belt extends for about
four miles to near Mt. Fisher station when a wide greenstone dyke, running on an irregular course, is
crossed. After crossing the George River near Mt. Fisher Homestead no rocks are exposed on the
roadside until the Eastern Harding River is reached, but between that river and Roebourne several
narrow belts of voleanic rocks are crossed.” '

State Aid for Boring, Peak Hill.—In consequence of a request from the owners of the
Commodore, G.M.L. 118p, and the Admiral, G-M.L. 245, for assistance towards boring, Mr. Gibson, the
Assistant Geologist, who happened to be engaged on the Murchison, was instructed to visit the locality
and report as to the advisability or otherwise of assistance being granted. Mr. Gibson issued the
following report: —

“I have examined the leases 118 (Commodore) and 245 (Admiral) at Peak Hill in connection
with the proposed Government aid to boring. The object of the bore is to try and cut the ¢ Peak Hill’

~ lode which is at present, dipping towards the above leases. I enclose a plan (Plate II.) showing the

positions of the ‘Peak Hill’ reef and of all shafts on the Commodore and Admiral leases, with their
depths ; from only one of these has any driving been done, viz., from that marked (X) on the Admiral
lease, from which about 40 feet of driving has been done east and west; a quartz reef about two feet wide
and dipping at a flat angle to the westward was cut in this shaft at a vertical depth of 60 feet; this reef
however carried no gold. A small quartz reef was also struck in sinking the shaft on the Admiral
South ; this also carried no gold, or at most a trace. Nothing was met with in any of the other shafts.
The last shaft worked is situated in the extreme northern corner of the Commodore lease; this was started
with the intention of trying to cut the Peak Hill lode but was abandoned at 265 feet; it is a 6 feet by 45 feet
shaft, and is in hard country all the way. Several other shafts have been put down ontheleases to depths
of about 200 feet ; these are shown—with their vertical depths—on the accompanying plan.

“ Accompanying this report is also a rough cross-section showing the dip of the lode and the
approximate depth at which it may be expected to enter the Admiral lease along the line of section. The
figures are only approximate, being given to me from memory by the underground boss; if necessary the
exact data could be obtained from the company’s plans.

“ 8peaking roughly, from these figures, the lode may be expected to enter the Admiral lease at a

depth of from 600 to 700 feet, say 700 feet.

“In the bottom levels of the Peak Hill mine the lode is some 15 feet wide and running very true
with every appearance of living to a considerable depth. I have marked'on the accompanying plan
(Plate 1.) a suitable bore site; a vertical bore at this spot would probably cut the reef at about 700 feet.
I would recommend this in preference to boring on the Commodore lease as the reef has not been proved
beyond the approximate limits shown on the plan ; it, however, probably does continue beyond them.

“In the event of this bore proving successful a second bore could be put down on the Commodore

. lease and if put near the eastern boundary would naturally cut the lode at a much shallower depth.

“1 would recommend the Government to assist the owners of these properties in their boring
operations.” : :

Boring was eventually carried out at sites 1 and 2, selected by Mr. Gibson, and the results given
in the tables below, and the plan and section, Plate IL.

Summarising the results of the operations on the completion of bores 1 and 2, Mr. Gibson reports
as follows :-—

“ Since my original report re boring at Peak Hill was prepared the underground plans of the
Peak Hill G.M. have been oBtained and the accompanying section prepared from the information -
available therefrom. '

« Assuming the lode to continue in depth at a dip ranging between that shown in the upper and
lower levels, then No. 1 bore should cut it between the depths of 850 and 930 feet, and No. 2 between
840 and 900 feel, assuming that is that the surface level of the mouth of the main shaft and the bores is
the same. '

“ Tt will be seen from the accompanying tables that No. 1 bore has passed through auriferous lode
matter at a depth of from 818 to 840 feet whilst No. 2 passed through similar material from 840 to 885
feet, the most consistent assay values being obtained between 875 and 885 feet. This auriferous material
is in all respects similar to that forming the ‘Peak Hill’ lode, and consists of a highly foliated and
altered chlorite schist, carrying a fair percentage of pyrites, and with which is associated a varying
amount of quartz. In the bore cores it is practically impossible, from the examination of hand specimens,
to say exactly what thickness of this lode matter has been passed through, as there is no hard and-fast
boundary between it and the country rock, this being also the case in the lower levels of the Peak Hill
G.M., where the exact lateral extent of the lode matter is defined solely by the decrease in assay values.
It seems, however, in view of the accompanying tables, beyond all doubt that the ¢ Peak Hill’ lode has
been cut in both bores; in No. 1 at a depth of 830ft. and in No. 2 at 880ft., this latter depth being
almost exactly the calculated position of the lode; while the depth in No. 1—830ft. in the bore as against
900ft. calculated-—can easily be accounted for by a slight change in the dip, or strike of the lode, or
difference of surface level of the bores.” '
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The following tables give the record of the strata pierced, together with the results of the sampling
cayried out under the direct supervision of Mr. Simpson:—

RECOED OF STRATA AND Assays IN No. 1 Borg, Prax HiLL,

Depth in feet.

Nature of Strata.

Asss.ys by Mr, E. 8. Simpson.

hY

0 — 130 | No core (probably mica schist)
130 — 153 | Mica schist
163 — 1534 | White quartz
1583— 272 | Mica schist, passing inte chlorite schist
272 — 285 - | Chlorite schist
285 — 2894 | Calcite
2895— 345 | Chlorite schist, passing in places into mica schist
3456 — 371 | Massive chlorite rock
371 — 382 | Slightly foliated chlorite rock
382 — 382% | White quartz
382§— 413 | Foliated chlorite rock, with veins of calcite
413 -- 414 | Highly foliated chlorite rock, with small veins of qua,rtz
414 — 450 | Slightly foliated chlorite rock
450 — 452 | Calcite
452 — 4656 | Slightly foliated chlorite rock
465 — 482 | Massive chlorite rock
482 — 502 | Foliated chlorite rock with small veins of quartz 484ft., schist; gold, nil
4844ft., quartz; gold, nil
485-492ft., schist; gold, nil
502 — 520 | Massive chlorite rock .
520 — 590 Folia,tt;d chlorite rock, with small veins of quartz at about
588ft.
590 — 614 | Mica schist, passing into chlorite schist
614 — 633 | Chlorite schist . . . . . $25-630ft. ; gold, trace
633 — 638% | Pyriteous chlonte schlst
6384 — 645 | Slightly foliated hornblende rock
646 — 701 | Chlorite schist, with small quartz veins -654£t.; gold, trace
701 — 807 | Fine-grained massive (?) chlorite rock
807 — 818 | Chlorite schist .. . . e 812ft.; gold, trace
813ft.; gold, trace
814ft.; gold, small trace
8165ft.; gold, 20grs.
816ft.; gold, 1dwt. 15grs.
818 — 823 | Highly altered chlorite schist (pyriteous) 818ft.; gold, trace
' 822ft.; gold, nil
823 — 842 | Chlorite schist ... 825ft. ; gold, nil
829ft.; gcld, 3dwts. 6grs.
. 830-832ft.; gold, 1dwt. 15grs.
842 — 852 | Massive (P) chlorite rock
852 — 897 | Chlorite schist
897 — 900 | Highly altered a,nd slightly gra.phlblc schist
900 — 920 | Chlorite schist . ‘910ft. ; gold, nil
920 — 930 | Graphitic schlst carrymg a considerable amount of 921ft.; gold, nil
pyrites 925ft. ; gold, nil
930 — 965 | Chlorite schist, gradually passing into mica schist at | 930ft.; gold, nil
about 950ft.
RECORD OF STRATA AND Assays IN No. 2 Borg, Peax HiLL.
Depth in feet. Nature of Strata. Agsays by Mr. E, S. Simpson.
[
0 — 110 | No core '
110 — 166} | Mica schist *
1663— 169 | Granite, partly foliated
169 — 231 | Mica schist and mica chlorite schist, with small veins of
quartz and calcite
231 — 237 | Poliated mica chlorite rock
237 — 449 | Chlorite rock and amphibolite,. passing in places into
mica chlorite schist -
449 — 477 | Mica-chlorite schist gnd less foliated chlorite rock
477 — 478 | Graphitic schist with pyrites
478 — 481 | Chlorite rock and amphibolite with quartz veins
481 — 489} | Mica chlorite schist with quartz veins
4893— 567 | Chlorite rock, slightly foliated at times, and passing into
amphibolite ; 5in. quartz vein at 537ft.
567 — 587 | Mica schist, with quartz veins
587 — 651 | Mica schist and chlorite rock, more or less foliated
651 — 675 | Amphibolite, with quartz veins
675 — 7434 | Chlorite rock and schist, with quartz veins ]
%743}-— 744 | Graphitic schist . Quartz and schist, with graphite and pyrites;
gold, 10grs.
744 — 746 | Chlorite rock .
746 — 749 | Graphitic schist {-Schist with -graphite and pyrites; gold,
- 10grs.
749 ~- 754 | Quartz and mica chlorite schist, with pyrites and ‘gra- 7

phite in places

750-754ft., quartz -and schist, with pyrites;
+ gold, l5grs
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REcoBD.OF STRATA AND Assays iN No. 2 Borg, Prax Hirr—continued.
J

Depth in feet. Nature of Strata. Asgays by Mr. E, 8, Simpson.
764 — 762% | Mica chlorite schist, with pyrites in places 7563-7 (5191:"0., schist, with pyrites and guartz;
i . gold, trace
760-7624ft., schist, with pyrites and quartz;
gold, trace
7623— 763 | Graphitic schist, with pyrites Schist, with. pyrites and graphite; gold,
' 2dwts. 1gr.
763 — 774 | Mica chilorite schist
774 — 783 | Amphibolite, more or less foliated
783 — 806 | Mica chlorite schist, with a little graphite at 799ft. 7993tt., schist, with pyrites and graphite;
o . f gold, 1dwt. 11grs.
806 — 808 | Graphitic schist, with pyrites Schist, with pyrites and graphite; gold,
. 10grs.
808 — 809 | Quartz and calcite ... Quartz, with calcite and pyrites; gold, trace
809 — 812 | Schist, with pyrites and quartz Schist, with quartz and pyrites; gold, 1dwt.
1gr.
812 — 870 | Mica chlorite schist, with pyrites, quartz, and calcite in | 841-844ft., quartsz, w1th calcite and pyrites;
places gold, adwts. 17grs
. : 8524-8554ft., schmt w1th calcite and pyntes 5
gold, trace
8553-8584ft., schist, with calcite and pymtes 3
gold, 2dwts. 11grs.
8587-861%1:'1: quartz and schist, with pyrites;
gold, trace
8613-866ft., quartz and schist, with pyrites;
: : gold, 10grs.
870 — 884 | Graphitic schist, with pyrites and small quartz veins ... 870-871?1% schisf, with graphite and pyrites ;
‘ old, 20grs
872-874ft schlst with gra.phlte and pyrltes 5
gold, 15grs
874-876ft., schist, with graphite and pyrites;
gold, IOgrs.
876-878ft., schist, with graphite and pyrites;
gold, 2dwts. 1gr.
878-880ft., schist, with graphite and pyrites;
gold, 15grs,
880-882ft., schist, with graphite and pyrites;
gold, adwts. 12grs.
882-884ft., schist, with graphite a,nd pyrites ;
. gold, 4dwts. 7grs
884 — 888 | Mica schist
888 — 889 | Quartz, with a little pyntes Gold, 2dwts. 1gr.
889 — 891 | Mica schist, with quartz veins . Gold, 1dwt. 6gr.
891 — 918 | Mica schist and mica chlorite schlst ‘with qua.rty vems\ 894-896ft., schist, with quartz veins; gold,
1dwt. 15grs.
896-898ft., schist with quartz veins; gold
1dwt. 15grs.
018 — 923 | Quartz, with a few bands of schist ... 918-9204ft., quartz. with a little schist ; gold,
ldwt. 15grs.
9204-923ft., quartz; gold, 1dwt, 6grs.
923 — 926 | Mica schist .
926 — 930% | Quartz, with bands of schist 926-928ft., quartz with schist; gold, trace
928-9304ft., quartz with schist and pyrites;
gold, trace.
9303— 936 Mica schist
936 — 952 | Mica chloride schist 940ft., quartz vein with pyrites; gold, trace.
962 — 9564 | Calcite (marble ?)
958;— 962 | Caleareous schist
962 — 969 | Mica schist with quartz veins
969 — 9793 | Mica chlorite schist with pyrites and quartz veins 969-972ft., schist with pyntes ; gold trace.
977.978ft., ., schist and quartz with pyrites;
gold, trace.
9793— 982 | Micaceous quartz schist .

Mount Morgans.—An examination of this field was undertaken by Mr. Jackson, and from his

report the following résumé has been prepared :-—

* Topography.—The main feature of this district is a rough broken ridge, immediately behind the
townsite, extending north-westerly and south-easterly for about five miles. The remainder of the country
consists of level sandy flats, broken only here and there by small isolated greenstone hills. The area
mapped and examined comprises about 30 square miles, and it appears more than likely that this is part of
the north-western extension of that belt of auriferous rocks which includes Edjudina ard Yundamindera,
and which has already been described in a former Bulletin, No. 11.

“ General Geology.—The staple formation of Mount Morgans comprises a complex of basic and acidic
rocks of the geological age of which the district affords no direct evidence, though in all probability it
forms part of the same series as that so largely developed in other portions of the Eastern Goldfields, and
invariably assumed to be Archman. The ubiquitous cover of superficial deposits renders geologlcal
mapping somewhat difficult, but as far as possible the different rock masses and associated ore deposits
have been followed and delineated upon the plan with which the report is accompanied.

“The basic rocks, the greenstones, are essentially hornblendic, and although they present many
varieties, have all been distinguished on the map by one single colour and symbol. They chiefly occupy
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the western portion of the area examined, but are also found in more or less isolated patches in the
granitic area to the east. Some of the greenstones have been converted into schists, these, as might be
expected, being most prominent along the main junction of the greenstones with the granitic rocks.
The acidic rocks, which principally occupy the eastern portion of the area examined, consist chiefly of
quartz and felspar porphyries, and from the evidence obtainable appear to be intrusive into “the
greenstones; like the latter, they have been subject to local mechanical deformation, and have been
converted into what may for convenience be best described as granitic schists.

“ Bconomic Geology. —The ore deposits of the Mount Morgans district are separable into two
main divisions:—

“ (a.) Lodes which are genetically similar to the banded and hematite- bearmg quartz lodes
which form such conspicuous features in the Murchison and Mount Margaret
goldfields.

“ (b.) Gold-bearing quartz reefs of the ordinary type.

“The banded quartz lodes form a series of bold outcrops on the summit of the main Mount

Morgans ridge, and have been traced across country for about four miles, occurring along the main

. junection line between the greenstones and the porphyry. These banded quartz veins vary much in size

and are very irregular, and therefore difficult to work.” Their chief characteristic is that of a solid body

or pipe of lens section, the main axis of which trends or dips to the south at an average angle of about 45
degrees. The ore chutes also have a marked trend to the southward.

“The second division, the normal quartz reefs, are found occurring almost entirely within the
smaller areas of greenstone to the eastward-of the main dividing ridge.

“ The followmg table shows the gold yield from the Mount Morgans district from 1897 to the end

of 1903 :—
Year Ore treated. Gold therefrom. pe%‘;%en.
touns. ozs. 0z8.

1897 <400 6-00 1-50
1898 1,796°00 2,175:28 1-21
1899 5,562:00 13,710°60 246
1900 25,003'00 32,044-41 1:28
1901 36,012:00 © 42,697-64 118
1902 56,367°50 56,432:50 1-00
1903 98,52675 69,081:52 78
Total 218,271-25 216,147°95 1 09

*“This district as a whole is well watered, the supply pumped from two wells for the Westralia
Mount Morgans and Guests mines being sufficiently large to supply the town.

« Full details with reference to the district will be found in Bulletin No. 18.§

The Occurrence of Telluride Ore at Mulgabbie.—While engaged at Mount Morgans,
Mr. Jackson was instructed to visit Mulgabbie to report upon the discovery of telluride ores at that
centre. It would seem that, from this officer’s observatlons, “ the formation of chief importance in this
district consists of a system of basic rocks appearing in the form of schists and weathered greenstones
outcrops ; there are also several areas occupied by an intrusive porphyry. The latter are of small extent,

but the former rocks cover a very large area which, however, is concealed in many places by a considerable
development of ironstone gravels.

~

“ The output of gold from the district has been derived from two sources—
“ (a.) Alluvial flats;
“(b.) Small rich veins or leaders. #
“From the latter the total production to the end of 1902 is as follows: —

Year. From Spécimens. From Ore. Total.

‘oz, ' ozs. -0Z8.”
1898 ... vee e . 4460 .. 44:60
1900 - ... ‘89742 *147-80 1,045'22
1901 ... T, -, 620°65 ‘ +12376 744-41
1902 ... 6:60 119004 - 19664
Total ... .. .. .. .| 156927 46160 | 2,030'87

* From 7 tons ore. 1 From 53(25 tons ore.”

+ From 8 tons ore.

'« 'With regard to the quantity of alluvial gold obtained, there is no 1nformat10n which w111 enable
the amount to be stated, since the production from th1s source is included in the returns from the
Kurnalpi district generally. v

(g The Geological Features and Auriferous Deposits of Mount Morgans, and Notes on the Geology and Ore Deposits of Mulgabbie,
F. V. Jackson. Bulletin 18, Perth: By Authority, 1904,



153

“Most of the mining has been confined to a small area about half-a-mile to the north-east of
Mulgabbie Trig. Station, where a series of small highly-inclined veins or leaders have been worked.
These leaders are usually only a few inches in width, and a considerable portion of the gold has been
obtained by dollying the richer portions; they trend about north-west and dip at an average angle of -
about 75 degrees to the south and west, and in very few cases have been worked below about 80 feet. In
addition to the quartz leaders, several lines of ]omtlng indicators’ cross the country in the same direction
but dipping at a much steeper angle; at the intersection of the quartz leaders with these indicators rich
bunches of ore are usually found, and it was at one of these intersections, at a depth of about 90 feet,
that the recent discovery of telluride was madé; so far, this telluride, petzite, has only been found in small
quantities, but its discovery would seem to warrant more thorough investigation than has so far been
. given to the district.”

Full particulars, illustrated by maps and sections, will be found in Bulletin 18.}|

Southern Cross.—Mr. Gibson was entrusted with an examination of the Southern Cross field,
and his report makes a further instalment of the series designed to treat of the different mining centres
of the State. The report is accompanied by a geological map, which shows, inter alia, the position of all
existing leases, shafts, and surface kamgs together with the strike and dip of all reefs and ore bodies.
From the statistics of output given in’ the report, the auriferous deposits of Southern Cross are of low
grade. At my request, Mr. Gibson has prepared a short summary of his report, which is included
in this place.

“ Approaching Southern Cross from either the east or west, the country is uniformly flat and
uninteresting, with the exception of a few low greenstone ridges trending away in a gereral southerly
direction behind the townsite. Northwards of the railway line, and intermediate between Southern Cross
and Hope’s Hill, is the large salt marsh known as Lake Koorkoordine, running in a north-easterly and
south-westerly direction for a number of miles. '

“ General Geology.—Broadly speaking, the formations of Southern Cross, apart from the extensive
cover of recent superficial deposits, can be divided into two divisions, the granites and the greenstones,
these latter being again subdivisible into two classes, the schists and the massive and foliated variety.
These greenstones are of by far the greatest economic importance, as it is solely within them: that the
auriferous ore bodies occur. Quartz reefs also occur in the granite, but these, for the most part, carry at
best only a trace of gold. The greenstone belt runs in a general north-westerly and south-easterly direction,
being bounded on the north-eastern side by an extensive area of apparently intrusive granite; its exact
extent 1s not known, but it has a width of from fifteen to twenty miles, and is probably the same belt in
which Golden Valley to the northward and Parker’s Range to the south are situated, though it is much
broken by granite intrusions towards this southern end. At their junction with the granite, the greenstones
are altered into schists over a width of from one to two miles, and it is within these schists that the larger
and better defined quartz reefs are found. Several parallel lines of hematite-bearing quartzites, similar to
those found on the Murchison and other goldfields, are also found in these schists, running parallel to the
lines of foliation and occurring for the most part in the form of low bare ridges. i

« Economic Geology.—The auriferous reefs of Southern Cross consist for the most part of white
quartz, and carry considerable quantities of pyrites below water level. Those occurring within the schists
are, generally speaking, large and well defined, one having been followed for a distance of about a mile
and a-half; those in the massive greenstone are usually more irregular, and though they are sometimes
of large size, they cannot be followed for any great distance. Most of the reefs in the district are somewhat
lenticular in form, some possessing this characteristic to a very marked degree. The quartzites are
for the most part non-auriferous, but one or two bands with which are associated considerable quantities
of quartz have been worked for their gold contents, the gold for the most part being found in the quartz
bunches. Up to the end of 1903 the yield from the area examined and mapped is shown by the following
" table:— .

Year, Ore treated. | Gold therefrom. pe];-m}?oen.
tons. : 0Z8. 0z8.
Previous fo 1897 173,311:00 ¢ 02,251:26 | 52
1897 . e e 35,519'00 16,70377 47
1898 ... 26,517°35 11,601-55 43
1899 ... e e 29,087-18 12,302:11 42
1900 ... e e e - 51,184:10 *27,110°46 52
1901 ... . ... . ven cen .- e 26,081-00 +25,280-28 96
1902 ... .. 39,533'00 121,899-01 55
1903 ... . 49,639-50 §21,698'66 .43
Total 430,822'13 228,84710 "53
* Includes 818'4002s. by cyanide from unknown tons. t Includes 3,350°900zs. by cyanide from unknown
tons, - t Includes 1,258'000zs. by cyanide from unknown tons. § Includes 7,317 05028, by cyanide

from unknown tons,

“The water met with in the mines throughout the district is salt, and is generally very abundant,
especially in those mines situated near the edge of the salt lake, where the water level is only a few feet
below the surface. It is in most cases used for battery purposes, but is uunsuitable for cyaniding or for
boiler use.

“ Timber of good size and quahty is plentrful throughout the district.

Il Loe. Cit,
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“Parker’s Ravee—In addition to Southern Cross, a short visit was made to Parker's Range.
The characteristic features here are very similar to thosé at Southern Cross, the country consisting for
the most part of massive and foliated greenstones, considerably broken by instrusive masses and dykes of
granite and traversed by several very persistent bands of hematite-bearing quartzites. Very little work
has been done in this district below water-level, and most of the mines are at present abandoned. The
reefs are of fair size, but are for the most part very irregular and broken in the upper workings.

“Water (salt) and timber are both plentiful throughout the district.”
Full details will be found in Bulletin No. 17.*

Norseman.—Towards the close of 1903, in consequence of a motion in Parliament, instructions

were issued to the Department to prepa,re a topographmal map of Norseman. This work was entrusted
to Mr. W. D. Campbell. ,

Progress had not been carried very far when I issued instructions to combine both geology and
topography, as it seemed that what was actually required in the public interest was rather a plan,
illustrated by eross-sections, showing the trend, extent, and structural relations of the ore deposits and
the enclosing rock masses, than mere surface fea,tures such as the Parliamentary motion implied.

This work, which contamns, in addition to geological and ‘mining information, ‘all the prominent

landmarks, such as hills, shafts, batteries, etc., has now been completed and is in course of preparation
for reproduction.

The mining plans and sections, of which there are five, together with twelve cross and
longitudinal sections, mark a great advance on the official mining plans yet issued of any of the goldfields
of the State, in that their most prominent features are the lodes (which are shown in their relative
dlmensmns) the faults traversing them, and the dykes by which certain of the workings are riddled,
rather than the levels, winzes, etc. This data, coupled with the descriptions and statistics, will form a
permanent “ Record of the Mines of Norseman” up to date, and should prove of use not only to the
local mining community, but to the public at large.

As there is only one draftsman attached to the department, some httle time must of necessity
elapse before the maps and report can be made available to the public.

Mr. Campbell, the officer entrusted with the work, has prepared the following synopsis of his
labours :—

“I have to report that during the year 1904 my work was exclusively on the Norseman

Topographical and_Geological Survey, and occupied 268 da.ys in the field, besides six days entailed
in travelling to and from Perth. .

“On completion of the survey early in December, I returned to Perth, and the remainder of the
year was occupied in office work, preparing the statistics and completing the geological colouring.

“The contouring has been done by tacheometer and aneroid barometer. The contours are 10 feet
apart in altitude, and the scale of the field map is 10 chains to an inch. The map exterids over an area of
11 miles in a north and south direction, and six and a-half miles east and west, having an area of 46
square miles of country lying between the southern end of Lake Cowanand the northern portion of the
chain of Dundas Lakes., The map, when published, will consist of two sheets, on a scale of 15 chains' to
an inch, which is the smallest admitting of minute details being inserted, and will be accompanied by
five plans and 12 sections of mines, on the scale of 100 feet per inch.

« Topography.—-The area mapped is ecomposed chiefly of hilly ranges, trending slightly east of
north ; the principal exception occurs to the southward of the Princess Royal township, where there is a
due east and west range. The height of the bed of Lake Cowan is 865 feet, and that of the hills from
1,000 to 1,500 feet above sea level. Dundas Lake, eastward of the Norseman Government tank, is about
20 feet lower than Liake Cowan. The wooded hills and extensive lake flats give a very varied appearance to

the landscape. The western shores of the lakes are mostly steep ahd rugged, while the eastern are mostly
gently-sloping ground.

« General Geology.—The surface covering, excepting the hill tops where the rock is bare, is
concretionary ironstone gravel, resulting from the -decomposition of the amphibolite rock, while in the
neighbourhood of the' ironstones decomposition has resulted in the formation of laterite, or concretionary
ironstone. The predominating rock is massive amphibolite, having joint planes that dip about 75 degrees
to the west. The strike of these is usually north and south. The coarse and fine-grained varieties of the
rock are intimately associated, evidently all parts of the same molten mass. The finer-grained portion is
sometimes intrusive in the other, having apparently welled up into cracks and fissures in the slower cooled
portions. Where quartz veins or quartz porphyry dykes occur, a schistose character is sometimes
developed in their immediate vicinity. Near the west side of Lake Dundas there is a change in the
character of the'country, where several north and south lines of banded quartz and ironstone oceur,
intercalated with bands of actinolite rock and sericite - schists. Some of the latter show evidence in
places of having been originally of sedimentary orgin, conglomerates and sandstones, but have undergone
varying degrees of silicification and metamorphism, ranging up to green sericite schist. These have a
westerly underlay varying from 35 degrees to nearly perpendicular. Another line of banded quartz and
ironstone and schists occurs at Mt. Rugged, on the west side of Lake Kirk, having a direction west of north.

““ Quartz porphyry dykes form a series of intrusions in the amphibolite rocks, and vary mostly. from
10 to 150 feet in width, trending in a line about 25 degrees east of north from the western foot of
Woolyeenyer Hill, through Mt. Benson and Norseman Hill towards the Trig. Hill near Princess Royal.
They underlay from 50 degrees to 80 degrees to the west, and are in places pyriteous and also slightly

auriferous, and occasionally alter into porphyry. They vary in colour from white to black, but all
exhibit the characteristic beads of glassy quartz.

* Geology and Auriferous Deposits of Southern Crogs, Yilgarn Goldfield, by Chas. G. Gibson, B.E.’Bulletin 17. Perth: By Authority, 1904.
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“A rema.rka,ble band of intrusive norite rock forms an east and west range, varying from one
mile to half a mile wide, and forms the Trig. Hill near Princess Royal township.. This belt extends in
an mterrupted line to Mount Norcote, about 12 miles to the eastward and farther beyond that, while to
the westward it passes to the other side of Lake Cowan. The line of banded quartz and ironstone tapers
off near the south boundary of the norite, but a few miles to the eastward there are other bands of
banded quartz and ironstone on the north side of the norite. No intrusive rock occurs in the norite
rock, which would appear to be newer than any of the others. Dolomite occurs at Lake Cowan, on its
south-east margin, and has been opalised in places into a flinty mass, and by this means a most interesting
remnant of an ancient beach of later tertiary age has been preserved there, 40 feet above the present lake
bed, containing specimens of Turritella, Pecten, Cardium, or Cardita, and numerous fra,gments of other
shells and polyzoa; and I would suggest that the locality be made a public reserve, owing to the
lamentable destruction of the best portions of the deposit for purposes of road construction in the past.
Silicified specimens also of true eucalypti wood occur on the valley flat of the Mary Cater Gully and on

the laterite flat, on the north side of Windlass Gully adjacent, north of the Israelite Bay track, near Lake
Dundas.

“ Economic Geology.—The district has proved a good wmining field, the auriferous massive quartz
reefs being scattered over a large extent of country, comprising most of the area in which the quartz
porphyry dykes and the banded quartz and ironstone occur, enabling a large number of leases to be
worked by parties of miners. Some auriferous quartz and ironstone lodes also occur in the latter
formation, and have yielded some extraordinarily rich results, but comparatively little work has been done
on them as yet, on account of their not having been understood in the past. The reefs are mostly north
and south and undella,y easterly about 45 degrees; those bearing east and west underlay south about 60
to 70 degrees; exceptions occur in-the banded formations as at the Admiral Togo, where the massive
quartz reef coincides with westerly inclination of that formation. At the Lily and adjacent ground in
this amphibolite area, some of the reefs are almost horizontal. The reefs also vary exceedingly in
occurrence, some having well-defined walls, as at the Cumberland and Northern Star, while others have
scarcely any or no walls at all, and are greatly contorted, as if following the foldings of a plastic condition
of the amphlbohte rock, as at the Valkyrie. With the exception of the Norsema,n G.M. line of reef,
which is over two miles long, the reefs are mostly short.

“The alluvialigold workings are of small extent, and are mostly confined to some of the gullies
crossing the banded formations. A deep lead was found at a depth of about 100 feet at Princess Royal
township below kaolinised material. The wash is of a concretionary character, and probably the gold hag
segregated into its nuggety character, though derived originally from the adjacent Princess Royal reefs.
The deep lead in the Lady Mary Gully is under a rather more ferruginous kaolin about 90 feet in depth,
and is probably also largely a secondary gold deposit. In neither locality is any work in progress at the
present time'on the leads.

“Inclusive of the year 1908, the total yield of the whole Dundas Goldfield from quartz mining has
been 255,495:36 gross ounces of gold from 249,674:88 tons of ore, or 1:023 gross ounces per ton, while the
alluvial gold is 1,871'76 gross ounces in addition. The figures for the year 1903 alone show a yield of
1:52 gross ounces per ton from the quartz mining. The production for the year 1904, recorded in fine
gold, is 81,711-77 fine ounces from 33,431% tons, a yield of ‘948 ﬁne ounces per ton, besides 1185 fine
ounces of alluvial gold.

“ The compilation of the statistics of gold yield have proved unusually troublesome, owing to the
number of short-lived leases and quartz claims, the majority being held by small parties of miners, and
the difficulty of identifying the -localities from which the various small parcels of ore have come, in
consequence of insufficient descriptions.”

Reported Tin Find at Cuballing.—On the 13th of August, Mr. Gibson furnished the

following report upon a short visit he paid to Cuballing, to inquire into the authentlcmy of the dlscovery
of tin :—

“In accordance with your instructions, I have visited Cuballing and examined the locality of the
supposed tin find, which is situated in granite country, about seven miles east-north-east of Birdwhistle
Rock, and some 24 miles east-south-east of Cuballing townsite. The supposed tin-bearing body consists
of a belt of banded quartz and hematite (often magnetite) of considerable width, apparently marking an
old line of faulting or jointing, and can be followed across country in a north and south direction in the
form of a low ridge for a distance of over a mile. The strongest outcrop of this body is situated on the
ground appliéd for as a reward lease by the original prospectors, Messrs. Reynolds and party. Here the
quartz and hematite (magnetite) are in well-defined, roughly parallel, alternating layers, those of the
hematite being from about one-gixteenth to one quarter of an inch in thickness. Tt is this latter mineral,
which on the surface has a somewhat granular appearance, that has been mistaken by the prospectors for
tin. - About 20 samples were taken over a considerable length of the outcrop, some by myself and some
by the prospectors and these were, on my return to Perth, carefully tested by myself in the departmental
* Laboratory, and in no single one of them was I able to discover even the faintest trace of tin. In view
of this fact, further remarks are, I think, unnecessary.”

Reward Lease at Newcastle, Toodyay District.—On the 7th September, Mr Gibson
reported as follows, in connection with the granting of a reward lease at Newcastle :-—

“ In accordance with your instructions, I visited Newcastle and examined the area applied for by
Mr. C. J. Cook as a reward lease. The block is situated in a paddock which is at present under
cultivation, and as the greater part is covered with a varying depth of recent detrital accumulations, it is
impossible to see much on the surface. The country rock is granite, and a fair-sized diorite dyke runs
through the lease in a general north-easterly direction, with a dip of about 60 degrees to the south-east.
On the hanging-wall side of this dyke are about four feet of crushed and foliated granite, with stringers
and veins of quartz running through it, and it was from one of these quartz stringers.that the original
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.

specimens were obtained. This particular stringer was about an inch in width and only extended about a
foot both longitudinally and vertically. The only work done consists of a couple of pot holes put down
on the “lode,” the deepest about eight feet, on the spot where the gold was found. - This hole was about
half full of water, so I was unable to obtain samples from the bottom of it. T obtained, however, three
sets of samples from about four feet from the surface—one across the whole width of the formation, one
across about two feet on the hanging-wall side where most of the quartz was, and one of the crushed
granite. Of these, the first two gave only small traces of gold, while the third gave not even a trace.
Although sufficient work has not been done to enable a definite opinion to be given, still, in view of the
:la,bove assay results and what I was able to see, I am of opinion that payable gold will not be found on this

ease.

“I was shown several specimens which were said to have been taken from the original stringer, and
though small, they showed course gold freely. Although there is a likelihood of other small rich stringers
being found, they are not likely to be of sufficient size or number to render the proposition a, pavable
one.” ‘

Boring for Coal, Napier River.—Towards the close of 1903, an application was made for
the loan of a boring plant to test the country between the Porongorup and Stirling Ranges, and the
following report was prepared:—* The site of the bore put down by Mr. Sundberg is between the
Porongorup and Stirling Ranges, on the east side of the Kalgan River, 22 miles due east of Mt. Barker
Railway Station. No less than 16 bores have been put down in this district in search of coal, all of them
without success, as described in the Annual Report of this department for 1900. Only one of these was
in the valley between the Porongorup Range and the Stirling Range, viz., No. 14, which was 18 miles
west of Mr. Sundberg’s bore. This No. 14 bore, after passing through five feet of soil and soft sandstone,
reached the crystalline bedrock, granite. The materials from Sundberg’s bore show that this hole passed
for 212 feet through clay, sometimes more or less sandy, without striking any coal or ecarbonaceous shale
which might lead one to infer that coal was met in close proximity. At 212 feet a hard rock was met
with, which chippings prove to be diorite, that is, bed rock.

“ Tt is evident that as bed rdck has been reached in this bore, it would be inadvisable to assist Mr.
Sundberg to sink it any further. From the information available with regard to this part of the country,
I do not anticipate any good would result from further boring in the immediate vicinity. There is a
greater possibility of boring being successful in the neighbourhood of Napier Creek, to the west of
Reserve 6474, and I consider that the Goovernment would be justified in assisting Mr. Sundberg by the
loan of a plant to bore thereabouts. The area referred to is shown,on the accompanying map.*”

On the 27th of January, Mr, Gibson reported as follows in connection with the boring for coal
at the Napier River, in the Plantagenet District :— In accordance with your instructions, I visited Albany
for the purpose of reporting on the possibility of finding coal by boring in the vicinity of Napier River,
about sixteen miles to the north of Albany. Reports on this district and on the boring already done there
appear in the Annual Progress Reports of the Geological Survey for the years 1898 and 1900.

“The country between Albany and the Napier Bridge, near which it was proposed to bore, consists
of sandy plains covering tertiary (?) deposits, through which rise occasional outcrops of granite. In
addition to the area of granite round Albany, there are outcrops on the King River and on the Napier
near its junction with the Kalgan. The outcrop at the King is at the point where the road crosses it half
a-mile or so in width, and runs about east and west, following the course of the river; that at the Napier
is of very limited extent, being only about a quarter of a mile wide and half to a mile in length, and is in the
form of a low ridge trending about east and west; the outerop is on the south gide of the river, between
two and three miles to the east of Reserve 647a.

“The granite is undoubtedly continuous between these outcrops and the main bodies lying to the
north and west, and will most probably be found underlying the tertiary (?) deposits at a. comparatively
shallow depth. With regard to any surface indications as to the likelihood of coal being found in this
neighbourhood, there is absolutely nothing to be seen. The whole country, with the exception of the
granite outcrops, is covered with deposits of loose sand and ironstone gravél, ahd no outcrops of the
sedimentary beds are visible. '

“Taking into consideration the results of the boring that has already been done in this district,
and the fact that the granite was found ounteropping in several places near the eentre of what was thought
to be the sedimentary area, I am of opinion that any boring done in this vicinity would simply be a waste
of money on the part of those concerned in it.

“Mr, Sundberg’s syndicate are anxious to put down a bore in the neighbourhood of Kalgan Bridge,
on the Albany-Phillips River Road. I did not examine this locality, but as you have yourself been over
it, you can doubtless give a report as to their possible chances of success.”

Mr. Assistant Greologist, Gibson’s report merely confirms what has been written during the last few
years on the question of the occurrence of coal near Albany. *

It appears from the report that the syndicate, of which Mr. Sundberg is a member, are anxious to
bore on the Kalgan where it 1s crossed by the Phillips River Road. It is not quite clear to me whether
the site alluded to is on Reserve 1973 or Reserve 800, which lies some miles to the north of Woodburn. -

In September, 1898, I examined this locality, travelling from Woodburn to Moingup in the Stirling
Range, and reported as follows:—‘ Some distance after leaving Woodburn, a change in the physical
features and the character of the soil indicates a difference in the nature of the underlying rocks. From
Mitchell Spring northwards the road has been carried over an open sand plain, strewn in places with
boulders of sandstone.

v

* Not reproduced,
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“ At the crossing of the Kalgan River, at Reserve 800, Wthh is 200 feet below the level of Millinup,
the river has cut through the overlying sandy beds, and exposes the ancient crystalline rocks of two
varieties, a heavy basic rock and an acidic porphyry; of the relations of the two there is no evidence.

“ The section between Woodburn and the Kalgan showed that the thickness of the soft sandstones -
could not be very great. From the Kalgan to Moingup Spring, in the gap by which the Stirling Range
is breached, the staple formation is evidently soft sandstones of the type on the south side of the river.

¢ Approaching Moingup from the south, quartzites and quasi-vitreous sandstones emerge from
beneath the horizontal sandy beds, and form the compara.twely low ground at the foot of the Stirling
Range.”

This condition of affairs is pictorially represented in the sketch section* herew1th and from which
it appears that to bore in this locality is absolutely waste of money.

Below this point (Reserve 800) granite is known to outerop in several places in the bed and on the
banks of the river; it is also known to rise to the surface in the vicinity of the crossing of the King and
the Kalgan Rivers. These facts, coupled with a reasonably intimate acquaintance with the district lying
between Albany and Cheynes Bay, warrant the deduction that borlng in the search for coal is unlikely to
be successful.

Reputed Petroliferous Deposnts of the Warren and the Donnelly Rivers.—Since
the date of the last report+, despite the many causes which stood in the way of boring, operations were
continued from a depth of 722 feet to 1,719 feet. As work proceeded, a series of -samples from .the
borehole were submitted, and the followmg is'a description thereof : —

Nature of Strata. Thickness. Déepth.,
feet. foet.
No core ... 7 72277
Fine Sﬂ:gular sand of qua.rtz felspa.r and mlca,, with a httle earbona,ceous 7 72911
le :
Do. do. do. 26 - 736
No core ' ... 129 761
Coarse angular quartz sand with a httle fels_pa,r and a few pa.le garnets 10 890
Very coarse angular sand of quartz and felspar ... . 5 900
Do. do. do. 5 © 905
Fine angula,r sand of quartz and felspar, with a little mica and a few 25 910
pale garnets .
Fine angular sand of quartz felspar and mica ... 17 935
Coarse angular sand of quartz and telspar .. vie 168 952
Coarse angular sand of quartz and felspar, with a little mlca. 10 1,120
Coarse angular sand of quartz and felspar, with a little mica and a fow 8 1,130
pale;garnets

Coarse a.i:gula.r sand of quartz and felspar . 22 1,138
Fine micaceous and somewhat sandy shale... 3 1,160
Coarse angular quartz felspar, sand and gravel ... 142 1,163
Fine white quartz sand 35 1,305
Coarse ahgular quartz felspar, sand and gra,vel v 150 . 1340
Coarse sand of quartz and felspar, with a few small pale garnets 70 - 1,490
Fine quartz sand . . Cee 40 - 1,660
Coarse angular quartz felspar sand . 70 + 1,600
Fine quartz sand 40 1,670
Coarse qua.rtz sand, with a little felspar e 9 1,710

Opal at Coolgardie.—In consequence of an application for assistance under the terms of
the Mines Development Act towards the exploitation of an opal-bearing deposit, about three miles from
Coolgardie, Mr. Jackson, whose experience on the Queensland opal fields fitted bim for the task, was
instructed to visit the locality and report upon the question.

On his return Mr. Jackson submitted the following report :—

“The occurrence of precious opal at Coolgardle has been demonstrated by the specimens submitted
to the department on the 6th of July, and also by a further series collected during an 1nspect10n made in
pursuance of the instructions of the Hon. the Minister for Mines.

“The locality of the deposit, which has been prospected by Mr. J. S. Moore, is shown on the
attached sketch plan, close to the Union Jack mine, which is about three miles north- east of the Coolgardje
Railway Station.

“The mineral occurs in one of the belts of dark compact rock, which resemble slate, and which are
not uncommon on the field, their origin having been ascribed to processes of metamorphism affecting the
schists and amphibolé rocks, which are the staple formation in the vicinity. ' This belt or zorie of a.ltered
rock has a width of about 26 feet, and trends in a west-north-west direction. '

“The rock is very fine in texture, being banded or foliated, and in places considerably contorted ;
 the foliation planes being almost vertical, or dipping at a very high angle to the south. The outerop is
not well marked, on account of the cover of superficial deposits ; but the formation can be traced for some
distance.

“The rock is traversed by innumerable joints and partings, and the infiltration of solutions and
subsequent deposition has given rise to deposits of silica in the form of extremely minute veins, or ﬁlhng
small cavities; both the crystalline form, quartz, and the amorphous form, opal, occurring in association.

* Not reproduced, + Annual Progress Report of the Geological Survey for the year 1902. Perth: By Anthority: 1908, p. 15.
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“The opal is, in great part of the variety, known as common opal, but in plages in the mirute veins
it has assumed the precious or noble variety, and shows considerable brilliancy. Silicification has also taken
place to a slight extent on either side of the main formation in the less metamorphosed rock, which is
now much decomposed. ‘

*The nature of the deposit is such as would not be more likely to yield results from deep workings
than from shallow workings, and the extent of the opening up so far is small, there being some seven or
eight holes and trenches of an average depth of eight feet; hence the operations proposed by Mr. Moore
would be one of the forms of mining anticipated in Part III. of the Mining Development Aect.”
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“The question as to whether there is reasonable probability of such mining operations proving to
be of a remunerative character would depend on the fulfilment of the following conditions: —

“(a.) That they should result in the discovery of a supply of precious opals suitable for
cutting into gemstones. :

‘ “(b.) That they should result in the discovery of the opal occurring in sufficient abundance to
pay for mining in hard rock. ‘

“ With respect to (a), though some of the specimens have shown great brilliancy, and in one or
two instances might, with difficulty, have been shaped into very small gems; the opal obtained so far, on
account of its extreme thinness and irregularity, would not be classed as ‘saleable.’ . There is, however, in
one part of the formation, a perfect reticulation system of the minute veins and joints, in which opal has
been deposited ; and in places where it has assumed the noble variety a product has been formed similar
to that known to gem dealers as ‘matrix” This in sufficient quantity would be of some commercial
value for shaping into pendants and for decorative purposes, some specimens exhibiting good colouring.

“With regard to (b), though depositions of hydrous silica in the form of, common -opal is
abundant, the conditions which give rise to the assumption of the previous variety (slight difference of
physical structure) appear to be generally more favourable in small cavities; and pieces of precious opal
of uniform quality, much larger than those generally employed by jewellers, are extremely rare.
Moreover it is reasonable to suppose that the opal would have assumed the noble variety under generally
similar conditions in the same deposit—i.e., minute veinlets. .
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“The occurrence is, in some ways, analogous to that of opal and hyalite in hard vecicular basalt,
and such deposits have not been worked commercially; the formation from which the supplies of the
gems are derived in other countries being sandstone or soft decomposed rock.

“It appears, therefore, that while it is not altogether unlikely that further work at Coolgardie
might result in the finding of a small quantity of saleable opal, possibly of the variety which has been
referred to above as ‘matrix,’ the deposit is sueh as would not be likely to yield a consistent supply ;
further, the use of explosives is practically inadmissible on account of their shattering effect, and the
intrinsic value of gem opal (a few shillings to £1 10s. per carat) is not sufficient to pay for mining in
hard rock unless under conditions which would be very exceptional.

“In conclusion, with regard to results of general value which might be attained by more extensive
prospecting of the deposit, there are only grounds for hoping that it might lead to a little saleable opal
being found occasionally in other such depomts the result of secondary silicification, which has been
observed elsewhere in the rocks of the Eastern Goldfields.”

MiscerLanEous MINERAL NoTEs.
During the year the following notes were prepared by Mr. Gibson upon some interesting specimens
which passed through the laboratory, and are placed in record in this place :—
Manganotantalite, G.8.L. 293.— Specimens of this mineral in its massive form were recéived durmo

the year from the Wadgina Tinfield, Pilbara District. A rough analysis made in the laboratory shows
the composition of this mineral to be as follows :— : '

Tantalic and niobic oxides ... «.. 7926 (mostly tantalic oxide)
Tin dioxide ... 110
Manganese protox1de .. 1667
Iron protoxide .. e e 3-01
Lime ... *52
Moisture ... trace
10056
Specific gravity 715

Guano.--Several samples of guano of excellent quality were received from the islands of the
Recherché Archipelago, partial analyses of these gave results as tollow :—

G. 8. L. 405 ... Sand ‘50 per cent. ... Phosphorous Pentoxide 37:04 per cent., equivalent to
Calcium Phosphate 80'80 per cent.
G. 8. L. 406 ... Sand '64 per cent. ... Phosphorous Pentoxide 3155 per cent., equivalent to
. Calcium Phosphate 6886 per cent.
G, 8. L. 407 ... Sand ‘10 per cent. ... Phosphorous Pentoxide 36'08 per cent., equivalent to
. Calcium Phosphate 7878 per cent.
G. 8. L. 408 ..~ Sand *12 per cent. ... Phosphorous Pentoxide 39:14 per cent., eqmvalent to

Calcinm Phosphate 8544 per cent.

¥ Precious Opal.— Several specimens of precious opal were sent to the Laboratory from Coolgardie.
Some of these were of very good quality, but were too small to be of much value The deposit was
reported on by the then Acting Grovernment Geologist, Mr. Jackson.

- Scheelite.—This mineral has already been reported from several localities within the State.
Several fair-sized pieces were sent down during the year from the Ard Patrick G.M., Nullagine District,
where it is found on the walls of the quartz reef.

An assay of a sample made in the Laboratory gave Tungstic Acid 50'93 per cent. The sample
was considerably contaminated by the admixture of quartz with the scheelite.

Cobaltiferous Asbolite.—An assay of a sample of asbolite from Greenbushes showed it to contain
nickel and cobalt as follows : —

Nickel ... . *15 per cent.
Cobalt ... ... 104 per cent.
These percentages are too low to render 1t of any commefcml value as an ore of cobalt.
I have, ete.,

A. GIBB MAITLAND,
Government Geologist.
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MINING STATISTICS TO 3Ist DECEMBER, 1904.

LETTER OF TRANSMITTAL.

Department of Mines,
Statist’s Office,
Perth, 30th June, 1905.

The Secretary for Mines.

!
Sir,

I have the honour to transmit, herewith, the Mining Statistics of 1904,

From the beginning of the year all returns of bullion have been made in ounces
of fine gold, and, when known, of fine silver. The tonnage, as is the established practlce
in the other States of the Commonwealth, is 1ecordedv in standard tons of 2,240lbs.

In order to bring the returns giving the details of the production of each mine,
from 1897 to 1903, into harmony with those subsequently. pﬁblished, it will be
necessary to recast the figures relating to the outpdt, s.ubstitutiﬁg “fine gold ” content
for « gross weight.” ~ This work has been undertaken but is not yet complete. It is
anticipated, however, that the amended table will be ready for embodiment in next

year’s report.
All other tables for the year are complete.

I have the honour to be, = -
Sir,
Your obedlent servant,
J AMES WALLACE
Statist. -
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WESTERN AUSTRALIA.

SUMMARY OF MINERAL PRODUCTS.

GOLLD and OTHER MINERALS produced during 1904, and the estimated Value thereof, together with a comparison for previous years, and the Total Production to date.

1900,

. PrEvIOUS TO 1900,

1904, 1903. 1902. 1901. TOTAL TO DATE.
DESCRIPTION OF MINERAL, ;
Quantity. Value. | Quantity. Value. Quantity. Value. - | Quantity. Value. Quantity. l Value. Quantity- Value. Quantity. ‘ Value.
£ £ £ £ £ £ £
ANTIMONY ... {(Exported) statute tons 22 230 22 230
Goup  (Exported and 'tMinted) fine ounces | 1,983,230 | 8,424,226 | 2,064,801 | 8,770,719 |1,871,087| 7,947,662 |1,703,417| 7,235,653 [1,414,311| 6,007,611 8,879,575 16,479,386 | 12,916,371 54,865,257
Brack Tin .. ...  (Raised) statute tons 855 58,817 817, 55,890 620 39,783 734 40,000 823 56,702 2,001 95,797 5,850{ 346,989
CorpER ORE ... (Raised) do 3,969 25,180 20,526 56,341 2,262 8,090 9,960 69,900 6,183 43,673 9,982 91,208 52,883 | 294,592
IrRONSTONE ... (Raised)  do . 1,442 577 220 88 4,800 2,040 20,569 13,246 12,251 9,258 12,952 9,239 52,234 34,448
(Ore .. .. (Exported) do 27 242 | 33,617 364,514 33,644 364,756
an{l ‘Silver-Lead Ore  (Raised) do 36 277 21 152 57 429
lLPig we ... (Bxported) do 684 13,306 ' 684 13,306

SILVER ... ... (Exported) fine ounces | 399,190 45912 | 168113 19,153 83,293 9,190 60,869 7,609 | 28749 3,594 740,214 85,458'

ASBESTOS ... . (Exported) statute tons ‘4t 10 24 1 1

CdAL e, .- (Raised) do 138,550 67,174 133,427 69,128 | 140,884 86,188 { 117,836 68,561 118,410 54,835 57,844 27,712 706,951 378,598

Copart OrE = ... (Exported) do 2 41 2 41

LIMESTONE (Raised) do 13,397 1’699 1,280 178 5,080 1,340 1 18,210 4,348 15,927 3,594 17,953 2,838 71,487 13,997

Mica ... (Exported) do 24 3 2+ 291 . 294

Prumeaco OrE ... (Exported) do 5t 2 1 6! . -1 8

Precious Stones (Exported)  carats st 24 24

ToraL VALUES £8,623,587 £8,971,937 £8,094,617 £7,439,469 £6,179,536 £17,084,202 £56,393,438
14 Since May, 1899. 3+ Weight not stated. 3+ 25 Small diamonds raiséd, weight not stated. 5+ lewt.

4+ 4ewts.
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AUSTRALASIAN MINERAL PRODUCTION.

COMPARATIVE TABLE showing the Output of all Mineral Products from the several States of Australia and the Colony

of New Zealand during 1904.

. o Western Australia. NEw SourH WaLES. QUEENSLAND. VICTORIA. TASMANIA. *SOUTH AUSTRALIA. NEW ZEALAND.
DESCRIPTION OF- MINERAL, -
’ : Quantity. Value. Quantity. Value. Quantity. Value. Quantity. Value. Quantity. Value. Quantity. Value. Quantity. Value.
i £ £ £ £ £ £ £

Gold . fine ounces | 1,983,230 |8,424,22 269,817 | 1,146,109 639,149 | 2,714,934 765,596 | 3,252,046 65,921 280,015 29,110 123,648 467,897 | 1,987,501
Copper ... .. statute tons 6,549 376,325 4,370 257,896 548,583 596,956 6,278 382,356

Copper Ore do 3,969 25180 2,358 44,062 104 1,640 3,051 24,597
Lead do 5,883 65,964 2,046 24,560 . .
Manganese e do . .. e .. 830 3,540 .
Platinum . fine ounces 535 1,070
Silver s do 399,190 45,912 1,121,402 123,256 654,929 71,858 28,653 3,390 .- 1,094,461 112,875

Silver Ore .. ... statute tons 367,483 | 1,376,211 v .

Silver-Lead Ore . do . 29,737 566,073 .. .. 51,138 203,702 . .
Tin . e do e ee 1,068 136,960 . 4 2,072 255,228 - .

Black Tin do 855 | 58817 } 3,928 | 200,216 | | T - N

Tin Ore do 577 47,825 71 5,190 245 10,893
Wolfram... do 89 8,432 1,539 161,635 - 16 1,147 | .. e .-
Zine Spelter do 57,603 117,978 128 1,103
Antimony do 14109 508 . . 420 160 . . e . e
Bismuth do .. e 40 12,329 21 3,581 . . o4 15 -

Alunite ... do 370 925
Coal do - 138,550 67,174 6,019,809 | 1,994,952 566,831 166,557 121,741 70,208 61,109 51,942 1,537,838 768,919
Coke ... do .- 171,006 110,692 § - § -

Shale (Oil) do 37,871 26,770 -

Cobalt Ore do 545 60

Gypsum ... do 3,620 1,905 § §

Iron . do 6,303 80,504
Iron Oxide do 415 239 e - .
Tronstene do . 1,442 5 8,661 6,628 4,424 1,659 .. 6,840 2,975, 46,687 27,001 100 59

Lime do i 23,173 13,250 18,773 | 10,820 § § . 59
Limestone do 13,397 1,699 24,975 14,434 . § § 43,440 26,059

Molybdenite do 25 2,726 21 : z 673

Plumbago Ore ... do o4 2 ’

Precious Stones carats { 2 1_1 4,296 ;’,}’ggg } “r14.- 125
Unenumerated .. 59,661 148 § § t 6,679 5% 12,000 14,258

Total Values 8,623,587 6,402,558 o] 8,704,262 3,382,898 1,411,192 595,751 2,884,774
| . ,

* Including Northern Territo:

Scwts,

1+ Ore and Metal. % O

ry. 3+ Includes Opal, valued at £3,550,
7t Includes 1,931 tons Zinc Ore, vn.lued at £1,982, and 9,869 tons Flux, valued at £4,697.

44 Antlmoxg Ore.

51- Includes Blister Copper, 8,371 tons, valued at £582,540.

§ Particulars not obtainable.
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PART I—GOLD.

TABLE 1.

MONTHLY GOLD PRODUCTION.

Return of Gold, in Fine Ounces, reported Monthly to the Mines Department from the respective Goldfields and Districts during 1904.

GOLDFIELD, DisTRICT. January. | February. March. April, May. June. July. August. ’ September. October. November. December. Total,
ozs. oz8. . | __ oz ozs. oz8, ozs. o8B« - 0z8. 0z8. ozs. oz8, ozs. 028,
~Kimberley R 1307 871 8171 871 697 1045 1045 871 871 95-22 871 1742 205-84
Pilbarra ... | Marble Bar 177-69 186-22 104°34 60724 - 2278 354-20 70949 650°96 31645 3,129-37
Do ... | Nullagine... 179-39 23340 48552 351'54 631-44 237-80 231-99 41668 59968 46268 48103 58913 4,900-28
‘West Pilbarra...- .. 650-01 60°96 584°81 41:46 369-86 591-15 765 22-33 890-81 196-87 11-80 3,427-71
Ashburton e v 8474 84°74 e . e 23956 39-90 33:90 27-12 50996
Gascoyne s e e
Peak Hill 1,229-80 2,134:17 1,937:40! 1,705°80 1,11842 93830 85233 77345 85501 754°90 93815 1,075'84: 14,113°57
East Murchison ... | Lawlers ... 5,438:49 5,702-84 562475 6,662'78 7,018'59 5,314-85 8,428:02| 8,490'84 7,712-21 7,896:17 7,206'71 6,908:28 82,404°53
Do Black Range . 1,233:72 178'16 744°58 1,457-83 71871 1,108'73 83017 955'91 774:07 1,986°34 1,198:17 11,186:39
Murchison Cue . 1,316'52 925-80 1,542°77 94785 1,032°54 1,121-35 1,212:32 1,629'24 95030} 1,387°14 1,631:50| 1,689'38 15,286-71
Do Nannine ... 1,671-39 1,496°33 1,101'86 | 1,96862 1,277-83 1,434-56 1,121-73 1,214°69 1,439'03| 2,386:69 81021 2,74537 18,668'31
Do Day Dawn 12,064:22| 11,334°43 13,123°11 |©-14,407°16 12,266:04 | 13,977-18 18,256-75 | 13,940-20 14,068°55 | 14,567-73 13,87598 | 14,292'16] 161,163-51
Do M¢t. Magnet 1,644-59 1,42064 220248 208764 3,150°25 1,640°72 1,743:53 1,264-56 1,14979| 1,176'95 1,056°23 657°22 19,284-60
Y e e s 18940 43096 162:60 317-86 429°58 103-15 17764 251 216'82 33°23 15267 136'99 2,35341
Mt. Margaret ... M¢t. Morgans| 4,796:81 4,029-87 4,252:01| 4,071-34 4,079°00 2,642-37 4,18029 | 3,383'47 2,835'13 3,135'35 578112} 2,044°07 45,230°33
Do . M¢t. Malcolm | 6,71963 6,207°30 8,268'18| 6,717-39 7,715°47 7,222-03 7,7568'56 | 8,694:77 9,225:02| 8,323'87 8,240°62 |  9,207°43 94,300°27
Do e Mt.Margaret| 2,185'49 4,929-59 3,313'14| 3,756'68 3,861-38 3,208:36 3,340:36| 3,416'11 3,577°02| 3,64176 3,867-54| 4,80522 43,992:65
North Coolgardie Menzies 2,258:06 1,982-21 3,092:88 3,179:66 2,742°10 4,406-81 2,683'47| 3,304°34 3,456:24| 3,404-00 342091 | 3,270°05 37,100'73
Do ... | Ularring ... 557-82 59315 920-39 76326 1,437-97 1,283-33 1,60290| 2,66976 3,07975( 2,795-95 2,389-43| 38,675'70 21,769-41
Do ... { Niagara ... 6,381'63 6,691°82 6,063:21.| 6,190°05 6,116:45 6,018'75 4,994:28| 4,89312 4,80001 5484-28 4,418-50 | 5,178-23 67,230-33
Do e ... | Yerilla 1,142-36 1,975:09 1,194°64 | . 2,074°82 1,614:66 1,741-52 1,363'55 1,851-36 1,228:83 1,292-07 1,508'08 1,977°16 18,964°14
Broad Arrow ... 1,450°63 2,064'80 2,36709|  1,666'61 88828 | -1,442:08 1,905'18! 2,66575 2,023-90| 1,97148 1,677-83| 2,056-56 22,180'19
North-East Coolgardie | Kanowna ... 2,579-58 2,993-80 2,387-51| 3,69147 2,489-94 2,870-78 2,955'59| 2,826'87 3,062:81| 3,048'84 3,871°42| 4,169°95 38,64856
Do v ... | Bulong 637-22 1,099-44 1,404:92 574:03 1,038-75 687-10 821-46 1,018:64 65296 1,63740 79171 79175 11,155-38
Do ... | Kurnalpi ... 1575 | 1622 203-69 -35'94 133-78 5800 11534 2840 17667 3817 32911 1,161-07
East Coolgardie T 84,738'72| 89,546:88 99,410°38 | 88,586°35 89,24797 | 85,382-07 86,00578 | 80,911-07 86,421-24.| 86,383'52 83,5658'45 | 90,730°46§1,050,922:89
Coolgardie Coolgardie 3,663'02 291273 4,226°20; 3,146°31 4,274-97 4,031-57 4,159-51 5,134-24 4,129°00| 5,013-52 6,0056'26| 6,818:68 53,505°01
Do ....| Kunanalling 73272 1,534:32 1,122:84| - 852-82 616-82 . 643-29 72817 627-18 | 41964 782-67 687-98 946°30 9,694°75
Yilgarn - 1,691-53 2,114-53 3,198'865| 2,28839 2,484°58 2,695-72 1,897°91 2,062:82 2,216'84| 1,879-31 1,801-24( 117742 25,508:64
Dundas . 1,433'79 3,260°85 2,918'41 2,242°20 2,212-33 3,738:65 | 3,029-53 2,676°97 2,682-32 2,47958 2,63178| 2,823'86 31,83027
Phillips River... . 271-58 401-52 547'59 32986 482°04 e 60860 294-55 202-20 15695 538-569 183-156 4016'63
Donnybrook ... i
Goldfields generall . . -
Total ... (14582001 157,606°54; 172,01834 [159,379°58) 160,098'00 |154,236'43| 156,751'52(155,040'19| 159,203-41|163,68220| 160,057°89 |169,940'4311.913.835'44
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TABLE

II1.

YEARLY GOLD PRODUCTION.

Return of Gold, in Fine Ounces, reported Annually to the Mines Department from the respective Goldfields and Districts, to the 31st December, 1904.

1904. 1903. 1902, 1901. 1900.
GOLDFIELD, DISTRICT. -
District. Goldfield. District. l Goldfield. District. Goldfield. District, l - Goldfield, District. Goldfield.
1
0z8. ‘ 0Z8. 0z8. 0Z8, 0z8. . 0Z8. 0Z8, 0zZ8. OZ8, 0z8, .
Kimberley 205'84 64454 oo 30171 26225 | - ... 50421
Pilbarra... Marble Bar 3,12037 . 4,787-33 . 4,50102) . 38,6367 . 10,168-33 .
Do. Nullagine Saooss)| soees| PIETESY gmoos| i01T0Y| 060212 BESNENY 9.07245 [~y 33569 Ho assoroz
West Pilbarra ... 342171 5,100°48 1,910°42 19873 77948
Ashburton | 509'96 90394 92666 93804 ) 1,493-56
Gascoyne .. 8510 64-86
Peak Hill . 14,113'57 31,750°17 w6 154 35,297-81 18,607-23 25,175°67
East Murchison Lawlers ... 82,404°53 ) an. 86,565°18 ) . 6,184:74) .. 65,533'58} ; . 56,44060 } o
Do. Black Range 1118639 3| 9359092 71292 | 8727805 19214 § 76,326:88 1384 65,547°42 9165 § 56,532-25
‘Murchison Cue 15,28671 ) 20,68878) 21,016'23} 12,755‘541 18,383-98
Do. Nannine ... 18,668:31 | . 19,847-48 o 19,329 . 17,690-99 | ; 25,913-18 .
Do. Day Dawn 16116351 {| 21440313 | 136776568 } 20418185 | 100'050:80 | 17291432 | gr'gergs r| 12386585 | 1o13.e7 93,833:87
Do. Mt. Magnet 19,284°60 | 26,776:91 | 30,537°21 29,551-37 37,122:84 | ‘
Yalgoo . 235341 3,138'35 5,198'89 8,351'30 8,794:00
Mt. Margaret ... M¢t. Morgans 45,230-33 | 59,517°40" 51,002-42 41,607:09" 31,819'52)
Do. Mt. Malcolm 94,30027 (| 18352325 ] 83,529:04 182,763-92 | 78,171-96 186,81898 | 84,278:40 | 16524301 | 77,23519 | 126,855:11
Do. Mt. Margaret 43,99265 80,717-48 57,554°60 | 39,357-52 17,800:40 J o
North Coolgardie Menzies ... 37,100°73 ] 52,870'58 50,168'26 51,568:02 47,103-26
Do. Ularring ... 21,769-41 ) 19,142'55 . 25,76696 o= | 17,8218 ) 11,641°47 .
Do, Niagara ... 6723033 [| 14506461 | 751300 | 16213918 | Goggrgo | 15423887 | sougog | 12197400} 5501368 91,388:29
Do. Yerilla 18,964-14 | = 13,113-03 8,425°65 ) 10,43872 7,62993 |
Broad Arrow ... 22,180°19 26,021°17 17,002:95 29,885'18 43,438°91
N.E. Coolgardie Kanowna 38,648°56 40,554:03 39,497°86") 35,318:30 38,127-32)
Do. Bulong 11,155:38 50,955'01 | 13,180°06 54,45908 | 16,849:50 & 57,62745 | 17,44504 5558321 | 17,1201 % 58,484:12
Do. Kurnalpi... 1,151:07) | - 724°99 ) 1,28009 J 2,819-87 8,227-69
East Coolgardie 1,050,922'89 1,062,89806 - . 941,436°40 o 856,748:86 657,863-87
Coolgardie Coolgardie - 53,505°01 . 58,692'50) ) 65,0023 } . 59,973:11 } . 70,70209 .
Do, Kunanalling 9.694°75 } 6319976 | 15503005 | LE559) “g'500-59 7450296 | 131087 78,08348 | 19'307.50 } 90,009°59
Yilgarn o 25,508°64 19,276'71 . 20,066-81 . 21,925'05 24,353-94
Dundas 31,830'27 33,845°76 28,579'34 29,843-03 34,036:83
Phillips River ... . 401663 7,050"73 7,441-30 66583 3672
Donnybrook e 53-21 61-36 354 339-95
Goldfields generally . 10893 12846
S Fine Qunces 1,013,835'44 1,962,360'83 1,791,344'73 1,581,993'39 1,328,620"71
( Sterling Value £8,129 456 £8,335,579 £7,609,149 £6,719,881 £5,643,622
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TasLe I1.—Retwrn of Gold, in Fine Ounces, reported Annually, etc.—continued.

1899, 1898. 1897. Previous to 1897. Total to 31st December, 1904,
GOLDFIELD. DiSTRICT. - -
District. Goldfield. Distriet, I Goldfield. District. ’ Goldfield, District. Goldfield. District. , Goldfield.
. ozs. ozs. ozs. ozs. 028, 0z8. ozs. ozs. ozs. ozs.
Kimberley e e .. 804-06 . 40244 e 209-32 e 11,686°66 vee 15,021-03
Pilbarra . Marble Bar 11,856°46 . 9,339'65 y 4,804-81 iy, 21,207-61 " . 78,431°35 y
Do, Nullagine 5,500°57 } 1785708 | 3740640 } 12,746:05 81065 } 5,61546 | “\’370-86 } 2247847 | 3054604 } 109,978:29
West Pllba,rra. .- . - 1,689'63 296-37 75847 30110 14,457’39
Ashburton .- 1,572°00 474:35 27703 e 7,095-564
Gascoyne .- 33063 12-29 12:39 | . 505:27.
Peak Hill . - L -+ 80,5682-24 L 1481960 e 10,372°18 10,554-30 190 7277
East Murchison . Lawlers 39,558'51 . 31,896°53 } . 19,063-44 5 2, 327 16 . 459,924°22
Do n o Range oaa7 39,6208 loaz)| 8190995 19,068 44 ? 232716 | 130000 s } 472,196°95
Murchison V.. Cue 21,869-47 22,037-29 20,527°54 20, 827 00 179,393:13
Do. .. Nannine ... | 16,301°86 5AQ. 19,344-18 o 8,928:19 y 18,154:20 . 164,277'88 .
Do. Day Dawn 1133186 [| (420925 | 1oosg6a | TOB0BTLL g5vegag [ 9509273 | sahashz | 12518663 ) feo3gp | 113189434
Dg. . Mt. Magnet 21,706°06 ) 16,675'60 11,068'74 ) 33,061-90 J 225,785'23 |
Yalgoo . . ces vie e 10,572:38 . 2,93803 en 3,121-21 e 6,301-58 ves 50,76915’
Mt. Ma,rga.ret o Mt. Morgans 14,652°97 : 8,64176 3,376:347 294067 256231897 |
. M¢t. Malcolm 46,399'13} 70,254-54 29,63828 42,121-24 15,051-71 19,123-93 3,887-01 4,448°39 | 512,490:99 } 981,152:37
DO . Mt. Margaret 9,202-44 3,841-20 69588 J 267-32 212,429°49 )
North Coolga,rdle . Menzies 58,536°52 46,758'96) 48,457-33 ) 18,47979 ] 411,043°45
Do. . Ularring 10,199-16 . 3,709'08 . 60825 3 5721 . 110,715°27 N
Do. N Niagara 22,703-15§ 100.631°51 | g'1)9-48 } 62,692'63 50408 | _ LS4l 18913 | 2301116 | 3197g9.35 (|  912:68406
Do. . Yerilla 9,192-68 4,11201 1,974-80 ) 4,285-03 | : 78,13599 J
Broad Arrow . 40,615-81 R 25,005'93 12,641-93 8,333'96 225,116°03
N.E. Coolga,rdle Kanowna .. . 63, 88185 RS | 186,717:647) 27,514°76 7,460-24 427,720°56
Do. . Bulong 27,367'87 94,744°72 14,191-28 +| 152,690°22 8,692'01 ¢ 36,542'47 509:13 8,058'48 |.126,520°28 569,144-76
Do. . Kurnalpi ... 3,495:00 1,781-30 33480 ) | 8911 o 14.903-92 .
East Coolga,rdle . s, 799,464-46 400,457-41 T 284,297-70 e 137,975-92 6,192,06557
Coolgardie . Coolgardie 8 081 78 : o 68,722-90 . 40,420°91 ) Yo 60,781-58 . 556,882:25 .,
Do. . Kunanalling 21 277 58} 11035936 | 50 59098 } 89,61388 | 1gwysary| 97196118 6,357'30} 67,138°88 | 19950743 } - 696,380°68
Yilgarn . e 14,151°16 | . 10,09440 14,200°73 e 75,645°28 et 225,223°62
Dundas vee 37,839‘28 32,469-59 17,115'64 3,663:25 . 249,222°99
Phillips River ... i 19,211-21
Donnybrook . 37027 1343 84176
Goldfields generally 1,15191 1 389‘30‘
TOTAL {Fine Ounces - [1,443,321'12 948 56442 587,680 22 . 507,111°22 12,064, 832 08
Sterling Value £6,130838 84000246 " £2,496,307 £2.154,071 | £51,248.149
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TABLE III.

GENERAL RETURN.

Return showing, for the respective Qoldfields and Districts, the Area in square miles, Leases in force, particulars of Plant, Men employed, Alluvial, Dollied, and Specimen
Gold, and Ore treated, with Gold and Silver Yield, in Fine Ounces, as reported to the Mines Department, for the Year 1904.

DATE oF PROCLAMATION OF GOLLFIELD. LEasES IN FORCE. PARTICULARS OF PLANT. AVERAGE
AREA IIIIJS:SQUARE i NUMBER OF MEN

. - s EMPLOYED.

GOLDFIELD. DISTRICT. WARDEN'S OFFICE. Am{;ﬁfﬁf‘im Ared | Milling. Cyaniding. -
Procla.émt:gion 1'fI‘o ttéx.ke of t’frottf&ke No. “in - ; o

gaze . | effect from iag | €ffect from ) ) h hi Pilter .| Ab: Undi
B;a‘ulzl;%tagfs Goldfield. | District. Acros Stamps. g[tmesr Lex?gt;.n & Pres:ers. Gmﬁ,‘iﬁ. Grgmil_i.
Kimberley ... ... | Hall’s Creek ... 20-5-86 | 20-5-86 | 31-10-02 |. 1-11-02 33,000 2 13 25 . 2 o3
. ¢ MarbleBar 1 . 25,205 20 204 45 1 17 38 21
Pilbarra { Nullagine ;| Marble Bar ... 1.10-88 | 1-10-88 | 20.9.95 | 1-11.95| 34880 : oers | 24 ot ol 5 o o8
- West Pilbarra ... | Roebourne 20-9-95 1-11-95 9,480 5 78 20 1 4 . 11

Asghburton ... Onslow 11-12-90 { 11-12-90 | 18-10-01 { 14-10-01 14,252 . . ... . ..

Gascoyne ... . | Carnarvon 25-6-97 | 15-4-97 5,061 5 66 .. .
Peak Hill ... . | Peak Hill 19-3-97 1-4-97 12,194 . 62 719 50 1 12 9 147 104
East Murchison ... {Jﬁmlfrﬁwge } Lawlers 28.6.95 | 28695 | 28802 | 2.402| 25420 {22'2‘2)8 e e B - 7 Bl el oo
SCue . ‘ 7,981 113 1,007 90 32 . 107 124
: . Nannine . g . 7,716 98 1,187 204 2 47 . 92 112
Murchison ... Day Dawn z Cue 24-9-91 24-9-91 8-2-95 23-1-95 20,513 § ’728 98 1,058 175 40 6 296 319
’ (Mt. Magnet 4,088 77 656 120 1 40 . 210 189
Yalgoo ... | Yalgoo 8-2.95 | 23-1-95 18,921 |~ ... 27 284 75 2 13 .. 33 o3
M¢t. Morgans 1,473 55 933 90 51 3 219 257
‘Mt. Margaret th. Malcolm g Mt. Morgans... 12-8-97 1-4-97 | 28-3-02 2-4-02 44,976 3,708 | 143 2,384 266 2 61 1 329 451
M¢t. Margaret .1 189,795 159 2,454 150 2 72 2 327 378
Menzi_es ( 10,342 135 1,649 180 2 62 . 5 249 326
North Coolgardie... Niameng || Menzies 28695 | 28-695 | 12397 | 1497 | soeop |J BS2) T 999 8O 2 A
Yerilla ‘ 14,306 81 1,232 55 1 26 . 125 182
Broad Arrow . ... | Broad Arrow ... 17-11-96 | 20-11-96 590 88 1,144 220 5 60 3 133 172
' Kanowna 1,009 82| 1,073} 195 12 67 . 171 315
North-East Coolgardie ... Bulong Kanowna 20-3-96 | 15-4-96 | 13-11-96 | 20-11-96 21,542 991 74 1,084 40 2 3 58 126
Kurnalpi 19,452 27 612 5 1 .. 4 8
East Coolgardie ... ... | Kalgoorlie 21-9-94 1-10-94 | 20-83-96 | 15-4-96 632 .,.. 246 3,579 655 108 | . 230 120 | 3,006 | 3,249
s { Coolgardie . 9,221 167 2,104 359 1 141 6 476 654
Coolgardie  Kananalling } Coolgardie . 6-4-94. 6-4-94 | 20-3-96 | 15-4-96 11,97 4 { 2,753 73 882 140 5 48 1 145 184
Yilgarn ... | Southern Cross 1-10-88 1-10-88 20-3-96 15-4-96 15,593 - 62 861 170 3 63 . 214 180
Dundas ... e e Norseman . 31-8-93 31-8-93 22-8-02 1-9-02 11,500 88 913 120 4 46 3 198 262
Phillips River Ravensthorpe 21-9-00 14-9-00 22-8-02 1-9-02 3,850 15 229 45 1 5 . T 84 40

§C Land b { 5 56 1) a
rown Lan . -
Donnybrook { Private Property § Greenbushes ... § 17-11.99 | 27-11-99 102 1 13 132 |5 5
Goldfields generally (Newcastle) - 4 36 4 163

Total 315,089 2,488 | 32,630 {3,999 ¢ 168 | 1,308 166 | 7,926 | 8,922
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TasLe III.— Return showing, for the respective Goldfields and Districts, etc.—continued.

GOLDFIELD, DisTRICT, Alluvial, |4 ggg;fg en. | OreTreated. | Gold therefrom. thgxl'lezfgm. Total Gold.
tong
fine ozs. fine ozs. (2,240 1bs.) fine ozs. * fine ozs. fine ozs.
Kimberley e cee 119-33 ... 30000 8651 e 205'84
Pilbarra ¢ Marble Bar 35172 307-08 787-60 2,470°57 253-57 3,129:37
: * | 1 Nullagine 37806 2375 2,986:85 4,498'47 - - 4,900:28 -
‘West Pitbarra B .289°87 8,5652:00 3,137°84 3,427°71
Ashburton 509'96 - - 50996
Gasecoyne ...
Peak Hill ... 46,795-25 14,118'57 52819 14,113-57
. ¢ Lawlers 186-47 38366 187,714°70 81,834-50 3,942'95 82,404-53
East Murchison ... i Black Range ... 13570 6161 7.183-16 10,989-08 560 11,186:39
(Cue 31-32 4698 - 18,912-50 *15,20841 15,286°71
Murchison J Nannine 58396 107 15,599-90 18,083°28 589-96 18,668'31
 Day Dawn 66594 18629 146,477:00 160,311-28 35,330 14 161,163°51
_Mt. Magnet 206-66 23426 25,201-90 18,843-68 63122 19,284-60
Yalgoo .- s ven ... e 5,462'70 2,353-41 e 2,35341
( Mt. Morgans ... 5089 217-77 91,725-50 44,961-67 4.540047 45,230°33
M¢t. Margaret Mt. Malcolm ... 331°58 134,770-50 93,968:69 2,892°93 94,300°27
M¢t. Margaret ... 37172 14362 68,630°78 43,477-41 814-23 43,992°65
S Menzies . 82:92 34949 4;7,182'83 36,668'32 90064 37,100°73
N . Ularring . 4784 9,371 10 21,721-57 8520 21,769-41
North Coolgardie Niagara 2273 18947 140,040-00 66,82013 86715 67,230-33
Yerilla ... 6-30 259-94, 23,917-00 18.697-90 954 18,964-14
Broad Arrow 1,340°55 161°87 26,363°11 20,677-77 133-05 22,180-19
§ quartz 11312 27761 56,495°44 35,257-96 737°10 35,648:69
{Kanowna q -
North-East Coolgardie Lcement | 1,02591 5.173-00 1,973-96 2,999-87
Bulong ... . . 71812 2,37842 7,892 00 8,058-84, 11,155-38
Kurnalpi . 241°89 4164 676°00 86754 .. 1,151-07
East Coolgardie ... - 126-01 2,534°89 1,147,270'156 1,048.261-99 123,779°89 1,050,922:89
Coolgardie { Coolgardie .. . 20-90 29799 83,301-27 53,186'12 17 53,505-01
] Kunanalling ... 22-41 74502 12,686-23 8,927°32 7-88 9,694-75
Yilgarn ves 23-61 2382 66,051-70 25,461-21 1,302-23 25,508'64
Dundas . 11850 1,127°68 33.431-50 30,58409 3,162'88 31,830°27
P]Shil]ipls’ Ri;er 21-19 68-82 6,269-60 3,926:62 1,110 14 4,016'63
onnybroo
Goldfields generally
Total 7,963-76 10,441°97 | 2,432,171°27 | 1,895429°71 181,62513 | 1,913,835'44
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TABLE IV.
MILLING and CYANIDING PLANTS erected in the respective Qoldfields and Districts, on the 31st December, 1904.
MILLING. CyANIDING.,
Batteries. Other Mills. R
Lense or Area 2 | ]
on which NaME oF COMPANY oR WORKS, gl = & . R %
erected. Number E aE: ;| 4 jwg g gd | >
) of Heads . o | B8 g 8 g -5,2, 4 8 E 83
Stam?i)ers | E % E g 3 g S8 2 “3 E‘g E § %5}’ § §
1212|5185 5 8|32 g ERECIE] B 15T & |E
KiMBERLEY GOQLDFIELD.
MA.8 Mt. Bradley Tunnelhng claim 10
M.A.9 Ruby Queen . 15 §...
Total 25
PiLBARRA (GOLDFIELD.
Marble Bar District.
R.C. 112 Lallarookh—British Exploration of Aus- 10|...1 &
tralasia, Ltd. .
616 British Exploration of Australasxa, Ltd. 5 s
161 Bulletin 10 3
625 Elsie Abandoned . 1
M.A. 18 Klondyke Battery 5
M.A. 26 Lady Adelaide Battery 10 4 2
M.A.19 Salgash Public Crushing Co.. 15
Total 45 1 . 7| 7 e
Nullagine District.
T.A. 4L Barton 10 6 3
M.A. 9. British Exploratxon of Austra.lasm, Ltd. 10
951, ete. Parnell leases 10
M.A. 6L Royer’s Public Crushmg Syndlca.te 10
Total 40 5 3
WesT PILBARRA GOLDFIELD.
106 Ninety-nine leases ... 1
117, ete. Pilgrim’s Rest 20
129 Yellow Aster . 4
Total 20 1 4
Prax Hirui GOLDFIELD.
M.A. 4p Peak Hill Goldfield, Ltd. 40 1 8 3] 9( 9
Ravelstone State Battery 10 4 1]...
Total 50 1 12| 3/10| 9
EasT MURCHISON (GOLDFIELD.
" Lawlers District.
24, ete. Bellevue Proprietary, Ltd. 40
‘532 Brilliant leases 5
714 ... British-American Alliance 5
-M.A.9 British King Cyanide Works 8. 1]...
645 Cinderella ... . 5
M.A. 17 Condor Cyanide Works . 711 21..
Darlét State Battery ... . 10 41 ] e e
1 East Murchison United Mmes, Ltd 40 B oo [ ven | eee
557 ... Enterprise ... . 5
140, ete. Golden Age Consolidated, Ltd. 20 11 5.1 81..
542, ete. Gwalia Consolidated, Ltd. 10 e 91 1 5] 3
837 Lady Wiluna . 21 1) 2.
Carried forward BETV2 VOV [UUR IVUUR VPR IVUR IO 1 41| 213| 38
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TaBrLe IV.—Milling and Cyaniding Plants erected in the respective Goldfields and Districts, etc.—continued.
MiLLING. CYANIDING.
Batteries. Other Mills, , 2
- Lense or Area 40810 .| g
on which NaME OF COMPANY OE WORKS. N & ‘ | & R Z 2
erected, Number ,ED g NE sl d r E g W Eg = §
of Heads sl Bl B3 g g E §’§ 2| & E g&| 2 9:
Sta'r::)lpers. :d: E EE E E %D ? ',;9 g g '%g bg g § égn g §
TN EE|EIE|Z|EG|E|SEVECE R |E S| B
EasT MURCHISON GOLDFIELD—continued.
Lawlers District—continued.
Brought forward 140 ! 1 41| 2|13| 3
161, ete. Lake Way Goldfield (1899), Ltd. 30 | 4 6|...
M.A.11 Lawlers Public Battery 10 4 2 |...
5 .. Leinster . 10 8 3 ...
137 . ... Monarch of the Ea.st G M. Co N L 10 1 3 2 ...
113 Nil Desperandum ... . 10 N
339 ... Vanguard ... 5 . ‘f | 5 2 ..
521, ete. Vivien G.M. Co., Ltd. . 10 S 4 3]...
Wiluna State Battery 10 S 4 2 ...
382 ... Yellow Aster 10 ol 4 3.
Total 2151... } 2 77 2,3 3
— = —
Black Range District. l :
58 Black Range 10 . ’ e ‘ PO R
Black Range State Ba.ttery 5 - l el ! R [
MA.18 Earlsville ...} 1 4] e
Total 15 l. 1.1 1 4 ..
e e e S
MvURCHISON GOLDFIELD.
Cue District.
42 . ! Anchor Consolidated G.Ms., W.A., Litd. 10 A 3 2
R.C. 64 o Boyd’s Reward ... e 3 1
203, ete. ... Cue One—Cue Public Battery 20 Cod 8
1174 . ‘ Cue Victory . 10 e ;» . 4
M.A. 19 L Gem of Cue Extended 10 el 5
Tuckanarra State Battery ... 10 Lh. 4 2 ...
595, ete. Victory United G.M. Co., N.L. 10 b 5 1.
M.A. 17 Weld Hercules G.M., Ltd. . . 20
~ Total 90 32 .. 6
Namnine District. ‘
After Many Years Battery 20 IR
288X ... Alliance 5 4
M.A. 6N Champion Reef (Nanmne, w. A ) G.M. 30 IS I IR PN 8
Co., Ltd. - !
475N ... Cornstalk ... 4 B OV
Garden Gully Ba.ttery 10 R U O
455w ... Jillawarra 5 ‘ IS 5 2
361N ... Margueritta 10 e 4
Meekatharra State Battery WO ] e 4
879N ... Mountain View . 21 (PO ISR VORIV (ORI U VOO
25N, etc. Mt. Hall, Royahst Consohda.ted n,nd 10 1.
Nannine leases i
171N ... Mt. Vranizan 10 || ’ VS VU U OO 1 IOV EUUOR
N, ete. Mt, Yagahong G.M. andExplora.tmnCo Ltd 20 R .. R TN I .
82n, ete. Nannine Goldfields, Ltd. 10 JUT NPT IO N TR I T R .
408N . New Alliance 5 v e [ el 4| . e
179N, ete. New Murchison King 10 SOV U DO O B N 5 2 ..
478N . - Princess Dagmar ... 5 IO [PUOR V IETT R I N v | e
174w ... Star of the East, Ltd. . 20 RO PO O IR IO O 6 RO O
453N ... Two Jacks 5 1.t vl o] .
415w ... Wanganui 10 U U VORI IOV OO I 4 2
Total 204 1] 1. ] ...... | & 6
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TaBrr IV.-—Milling and Cyaniding Plants erected in the respective Goldfields and Districts, eté.—continued.

MriLriNg. CYANIDING.
Batteries. Other Mills, g
TLease or Area ElgS! 2|8
on which NamE or COMPANY OR WORKS. . g | . A s g, 218
erected. Number g} = . e AR g k| g
of Heads . 2% 418|128 28| & |53 %
o ARRHEE S IR
Stampers. B o ’ .
AHEHNHHEIEE S S H R RN
:MURCHISON (GOLDPFIELD—continued.
Day Dawn District.
M.A. 6D Day Dawn Public Battery . 2 R R
26p, ete. East Fingall G.Ms,, Ltd. 5
15D, ete. Emperor G.Ms., Ltd. 5 JUP VU R P
M.A. 13D Golconda Mmes, Ltd. 10
1p, ete. Great Fingall Consohda.ted Ltd. 100 20| 4 6| 6
5p, ete. Island Bureka G.M. Co., N.Li 10 51 ... o e
179D ... Kinsella 20 RPN R RO N
365D, etc. Mainland Consols ... . 51 o | ee fou
320D ... Mt. Fingall .. 5 TR B e
14p, ete. Murchison Assocla,ted G Ms., Ltd 10 4 2. 1.
227D ... Trenton 10 3| ... 2.
Total 175 40, 6| 7| 6
Mt. Magnet District.

T Boogardie State Battery . 10 . 3 v |2
327u, ete. Burra Burra leases.. 10 . i 3 2.
465m, ete. Empress leases . 10 . et 4 2

Lennonville State Battery 10 . T 3 4
30m, ete. (Long Reef G.M. Co., Litd.) ... 20 . iy 10
314m, ete. Morning Star Quartz‘Co., N.L. .. 10 I e 6 3
(313m) (Chums Consolidated, Ltd.) . 10 ol R
57m Welcome ... OO 1 ' 3
103M ... Wheel of Fortune North . 20 . 4 6
(340m) (Windsor Consolidated (W. A. ) G. Ms Ltd. ) 20 RV
Total 120 1 40 17
YarLgoo GoLDFIELD.
P.A. 119 (Purchase, C.) . 1 . T
508 ... Emerald - .. .. K 1 . v e
414, ete. Field’s Reward G Ms,, Ltd. 20 - . RN P
392 Golden Eagle 5 . U
174 .. Monarch leases - 10 3
84, otc. Pheenix G.Ms., Ltd. ... 10 6
M.A.8 Royal Standard leases 5
192, ete. Woodley’s G.Ms., Ltd. 20 4 2.
Total 75 1 1 13 9
Mt. MARGARET GOLDFIELD.
Mt. Morgans District.
M.A. 3F Hamblin’s Battery 5 ‘ VR 3 o e L
8r Millionaire, Ltd. . 5 . 51...] 21..
5r, etc ‘Westralia Mt. Morgans a. Ml Co., Ltd. ... 60 e 36! 7| 8| 3
v Guest’s Battery — Westralia Mt. Morgans 20 . 7| 8.
G.Ms. Co., Litd. |
Total 90 . 51| 78|38
Mt. Maleolm District.
987c ... Anglo-Saxon 5 3
781¢ ... Golden Crown and Mldas Umted G M Co " 5
Ltd.
1120c... Groeat ‘Western 10 . ver | e | 1
W.R. 84c (Hill and party) . 1 oo | e ] e
195¢, ete. Leonora Gold Blocks 10 . 51 .. .. |
210¢, ete. Leonora Main Reefs, Ltd. 10 . vee e | e |
Leonora State Battery 10 4| ... 4
11¢, ete. Malcolm Mines, Litd. 30 6| 2] 34...
' Carried forward 80 1 8 2| 7.
t
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TasLe IV.—Milling and Cyaniding Plants erected in the respective Goldfields and D_istn'cté, ete.—continued.

. MILLING. CYANIDING.
; ) i Batteries. Other Mills, . g
TLease or Area! B | , | &
on which . Namp orF COMPANY OR WORKS. g | = E’ . g |8w 43 2
erected. Number : E oE PRI g1 % 28| & &
of Heada .a.gﬁgé'gﬁéégé CHEE R
€l a S S ] Q! R
Stampers, A1 g @ 2 2 Hd :
Eé_ém&ﬂ&:ﬁﬁ‘ién&gq z |8
. Mrt. MARGARET GOLDFIELD—continued. .
Mt. Malcolm District—continued. :
Brought forward 80 1 * 18| 2| 7
ﬁBSc, ete. . ... |"Merton’s Reward G.M. Co., Ltd. 30 . . 8 2.
‘M.A.18¢ ... | Mt. Clifford Battery 10 " . . 2
8bic ... Perseverance ‘16 . . 6 3.
M.A. 4c Perseverance G.Ms., Ltd. 15 - (- 8 6|...
Pig Well State Battery ‘10 [ N OO S
818, ete. (Pride of Leonora (. M Co., N.L. ) 10 - O Mo
959¢ ... - Princess Alix . 5 e - O
978¢ ... Randwick ‘10 . e
991¢c ...~ -Richmond Gem .10 .- - .81 2.
190c, ete. | Sons of Gwalia, Ltd. 50 6] 3| 3| 1
263¢ ... Trump 10 ‘
(956¢) : (Windsor) i 1
1040¢... - Workman 10 .
Total 266 |2 61 5|2 1
Mt. Margaret District. '
10417, ete. 'Away from Home ... ... . .. . .. 1 . IO R
726t ... Baneygo leages ... = .. .. .. 5 . . 2 1.
M.A, 11T "Burtville Cyanide Works RS . 5
) Burtville State Battery .10 . 3 91...
13221 ~Caledonia leases ... v L. 1 . 4 2 ...
7617, ete. Childe Harold G.M. Co., Ltd... f200 .0 . . 5
592, ete. Craiggiemore Ptoprletary, Ltd 20 0.1 1 . . 6]...1 21]...
13981 Golden Orbit 2 SR R . .
10467 Golden Spinnifex ... BN PV P . 4.0 ..
329r .. Ida H. G.M. Co., Ltd. ... . 10 ... .. - 51 2| 2]..
WAL 7T Lancefleld G.M. Co.y Ltd. - 20 . ] 156 4] 2| 2
Laverton State Ba.ttery - 10 . 3.1 21...
Aty Little Doris . o 5
' 4147 - Mistake . 10 4 2.
317t " Mulga Queen leases - 10 4 2
81T .. Sailor Prince leases - 5 4
“r .. Sons of Westralia ... © 10 8
-435T) Sunrise FIE -3 P P
Total 150 1... 2 72| 6|21 2
NorTH COOLGARDIE (GOLDFIELD.
Menzies District.
27287, ote, Boddington leases . 20 PR S R I
2823z, etc. Crusoe Gold Claims, Ltd. 30 . 6 1 ... 2
2821z - Florence 10 31 ... 279 ...
4865z Goodenough 1 2
2820z, ete. Lady Shenton G.M., Ltd. 30 1 10| 8] 8| 2
5197z, ete. Main Reef North . 3 19 ...
8277z, etc. Maranoa leases .. 5 1
4981z, ete. Menzies Consolidated, Ltd . 20 16 3| ...
2832z, ete. Menzies Mining and Exploration Corporatlon, 10 8| 3| 8] 1
Ltd.
Menzies State Battery ! 10 3.1 ...
5148z Milparinka ... 10
4525z, ete. Mt. Ida Consols, Ltd. 10 SN IO IR S 4 | ... 1
Mt. Ida Cyanide Works [N IFUOR OV O 3|...| 2
M¢. Ida State Battery .. 10 I . vee et 4
2836z, ete. Queensland Menzies G. M. Co NL.. 15 I R 3. ’ 2
| ! —
Total 180 l B 2 62! 7 ‘ %5




TaBLE IV.—-Milling and Cyaniding Plants erected in the
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respective Goldfields and Districts, etc.—continued.

CYARIDING.
B;:,tte‘ries.‘ K g
Lease or Area i (e s g
on which NiME oF COMPANY OR WORKS. g : &0 : S (Hw k]
erected. Number g4 E Nodlwal Blab % |ad] & é
of Heads W dl 8 |4 g FE| S Bl £ |&% %
of A IE S R R IR A
Stampers. | 5 | 3 Eg E|E P2 % g4 58 bg I EREE E 2
SlE|S || |A|E(&|E|dB B E] & (< |8 [|&
NorTH CoOOLGARDIE GOLDFIELD—continued.
Ularring District. -
4580u Eileen leases 10
459vu, ete. Golden Pole G.Ms., Ltd. 20 2| 2
‘Mulline State Ba,ttery . 20 2111
Mulwarrie State Battery 10 .2
M.A. 1v Riverina G.M. Co., N.L. 10 3
438v ... Westralia Waihi G. Ms., N. L. 10 2
Total 80 420
Niagara District. '
W.R. 726 Brittannia o1
M.A. 13a Champion ... 10 . 2
20, ete. Cumberla.nd Niagara G. M Ltd 20 o2y
618a, ete. Eaglehawk Heather ('n,, N.L. 10 e e
26a, ete. Englishman : Cosmopohtan Proprleta.ry, Ltd. 50 410
M.A. 40 Mignonette Battery and Cya,mde Works ... 10
Nlagara State Battery . 10 3
. 628a ... Puzzle .
506G ... W. E. G. . 1o 2
' Total 120 |... 4120
Yerilla District.
502g, ete. London and Coolgardie Explorers Ltd 10 6 2
682R ... Melba Consols G.M. Co,, N.L. 5 3 2
401R, ete. Neta ... 5 5 2
M.A. 3 Pauley and McCoy S Battery 10
450R, otc. Potosi Consolidated, Ltd. 20
539R ... Senate 5
Yunda,mmdera. State Ba.ttery .
Total 55 ]
Broap ARROW GOLDFIELD.
43w, ete. Black Flag Proprietary Co., Ltd. ... 50 6 3
%Bw ... Broad Arrow Consols G.M. Co N.L. 10 4 2
1209w Dixie . . . 5
1186w - Excelsior leases . 5 2 1
3w, ete. Golden Arrow Mine, Lt& 20 4
MA. 1w Half-Mile Reef Mmes Ltd .. 20 b 2
48w ... Lady Bountiful G.M. Co., N.L. 10 4 2
1250w Lady Charlotte G.M. Syndlcate 5
M.A. 19w Milne’s Battery... . 5 e |-
45w ... Mt. Corlic 10 vee
M.A. 14w New Arrow Propmetary Battery 10 v | e |
2w, etc. New Austral Co., Ltd. . . 2 P N
2w, ete. New Austral Co., Ltd. (H111 End Cyamde 27,
. Works)
959w, ete. New Slug Hill G.M. Co., Ltd. 20 6| .. 21.
53w, eto. New Standard Exploratlon Co., Ltd. 40 10| 8| 7¢
T-A. 13w Paddington Cyanide Works ... el Ti..1 2
36w ... Zoroastrian, Ttd. 10 e 2
Total 220 1 1123 |
NorTH-EasT COOLGARDIE GOLDFIELD.
Kanowna District.
M.A. 37x Atlas G.Ms., Ltd. 10 2
1112x Bonnie Jean .
Q.C. 61x Campbell’s Works S
M.A. 45 Donnon’s Works
Carried forward 10 2
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TasLe IV.——Milling and Cyaniding Plants erected in the respective Goldfields and Districts, efe.—continued.
CYANIDING,

. , [Batteries. ]

Lease or Area 3 g gl .14
on which NaME oF CoMPANY OR WORKS, dgls % . 3 1 8y 3 §
erected. Number 3 k| ;L 8l Bl > 2 |8

Q| g B ¢ ¢ %0 Eé =]

of Heads g1 oy 22 3 E EET- TN | £ A

Stam?{)ers. | g EE g 8 'gn % % g =2 E‘CE) E ég % E

BIE|E|S |8\ 3|F|3I1E|55 BBl 8 (5 3|8

NorTu-EAST COOLGARDIE GOLDFIELD—
continued.
Kanowna District—continued.

Brought forward 10 . 6 2
1079x Federal v
11238x Gindalbie 10
W.R. 60x Golden Puzzle 5
867x, ete. Golden Valley leases . 10
153x, ete. Kanowna Acquisition byndmate, Ltd. 10 41 ...
M:A. 42x Koh-i-noor Works 5 41 ...
52x, ete. Lake View South G. M (\N A ), Ltd 20 41 .00 ..

" 187x, ete. London and Coolgardie prlorers, Ltd. 20
M.A. 48x Monmouth Works . . 4 ...
M.A. 89x Mudlark Works .
M.A. 46 Mulgarrie Cyanide Works [ 75 VO
(918x) (North Cross Reef)...
3x, ete. North White Feather (x M., Ltd ' 20 8 ... 3
Q.C. 57x Norton’s Works 10 6 .. ..
M.A.19x 0Old Cement Works ... 10
392x ... Queen Margaret G.M. Co., Ltd. 15 0] ... ..

- (Rollo, J.) ... .
1083x Scotia e 1) 4
M.A. 15x Sims & Son’s Works
891x ... Sivdar 10
12x; ete. White Feather Main Reef Ltd. 20 7 3
9x, ete. White Feather Reward, Ltd 20 11 2

Total 195 (... ... 67,1 14
Bulong District.
W.R. 247 Berry’s Public Battery 10
835y . Green Harp leases ... .
M.A. 64y Hodder’s Public Mill ...
(8497) Mt. Monger G.M. Co.,, N.L. ... 10 1
9v, cte. Queen Margaret G. M. Co., Ltd. 20 210
Total 40 3
Kurnalpt District.
280K ... ‘Billy Billy 5
M.A. 3x Glover’s Works ... .
Total 5
EasT COOLGARDIE GOLDFIELD.
71w, ete. Associated G.Ms. of W.A,, Ltd. . 201... 13| 15| 4
498 ... ... | Associated Northern Blocks (W.A. ) Ltd. ... ..|] 6| 6
1101E, ete. ... | = A.W.A. United leases 101... 7000 ..
b652E, ote. Brown Hill Consols leases 10|... 12 4
© 288k ... Croesus North No. 1, Ltd. 2
90%, etc. ... | Creesus South G.M., Ltd. 201... 8
3880w, ete, ...~ Devon Consols . 251... 12 1
40378 Devon Consols South Extended 51]...
361E. ... Golden Horseshoe Estates Co., Ltd. 150 [10 241221 &
750E, etc. Golden Links, Ltd. ... . 2011 6|..} 6
2310k, ete. Golden Ridge Propneta.ry lea.ses 201]... 6..| 2
873 ... Great Boulder Main Reef, Ltd. | 4 4
508 - Great Boulder No. 1, Ltd. ... . ‘10 3!..| 8
66 ... Great Boulder Persevera.nce G.M. Co Litd. . el 24|
16w, etc. ... | Great Boulder Proprietary G.Ms., Ltd. .18 2
3648x, etc. ... | Hainault G.Ms., Ltd. . 30 15 12} 38
Block 48 Hampton Pla,ms Esta,te, Ltd 20 61]..| 4
Block 50 Hampton Properties, Ltd. ... 5 .
12&, etec. Hannan’s North G.Ms., ILtd, ... 10 '
Carried forward 355 11 114 (101 | 44
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Tasre 1V. —Milling and Cyaniding Plants erected in the respective Qoldfields and Districts, etc.—continued.

MiLixg. CYANIDING,
C Batteries. Other Mills, | & ‘
Lease or Area - - § 1
on which Name oF COMPANY OR WORKS. R w Y 2 |Sw| & 2
erected. Number »§) B |E| 1Al |eE] &gl = gE | B ‘g
of Heads et g8 2l 81 8|<131E& Eé m‘ Bl 8 |s8
Sta.lgf)ers 5| 814 E g ? % g g £ gfg boﬁ g g 2 '% ! % E
SHEHEHEE I - SRR E
EasT COOLGARDIE GOLDFIELD—continued.
Brought forward 356 1 114 101 [ 44 | 63
942k ... Hanman’s Proprietary, Ltd. ... 12 ... 381..
M.A.11E Hannan’s Public Crushing, Condensmg, and 20 12 6| 7|11
Saw-mills Co. (W.A.), Ltd. :
I7E Hannan’s Reward and Mt. Charlotte, Ltd. . 10 . ) 20 PR U B
15K, ete. Hannan’s Star G.Ms., Ltd. ... . . 4111} 2
31e Ivanhoe Gold Corpora.tlon, Ltd. 100 . 32 11| .. 6.
6E, ete. Kalgoorlie Amalgamated, Ltd. 5 . 5] ... 2141... .
M.A. 2= Kalgoorlie Gold Recovery Co., Ltd. . - .| 6] 2
73g, ete. Kalgoor(lile Mint and Iron Klng Gold Estates, 10 vee | e
Lt )
34x, ete. Kalgurli G.Ms., Ltd. ... ...1 8|10 3
25E, ete. Lake View Consoll, Ltd. . 75 L1212 11
M.A. 35E Lake View South G.M. (W.A. ), Ltd. . . 20 3| 3| 2| 2
35m, ete, North Boulder G.Ms., Ltd. ... 8 ...| 4|...
287E ... North Kalgurli Co., Ltd. 10 8| 7] 6| 3
410g, etc. Oroya-Brownhill Co., Ltd. 50 .. 118111 | 6
1208e South Kalgurli G.Ms., Ltd. . 9| 8|11
12, ete. Weston’s Cyanide Works 711 21..
Total 655 1 230 (174 1127 |120
CooLGARDIE GOLDFIELD. ,'
Coolgardie District.
4085 .. Ada Extended . 5 [ (S O I 41 ...
MA.7 ... | Bayley’s Consols G.M. Co NL 10 el S| ... 21...
M.A. 11, ete.... | Bayley’s G.Ms,, Ltd. ... 20 et 61 2| 4] 4
3847, ete. Bendigo and Coolga.rdle Propnetary Co Ltd. 15 [ O IO 3. 8]...
4091 ... Big Blow : Flagstaff G.Ms., Ltd. ... 51]... [ TR ST S ST U R
184, ete. Burbanks Blrthday Gift G. Ms Ltd. 60 B (RS R O 7 4 ...
2986, ete. Burbanks Main Lode (1904), Ltd. 10 B A R 6| ... 3.
4109 ... B.W. . 5 S P RO v | e e
3018 ... Coolgat die Redemptlon R AR IO ;N U R (O
Coolgardie State Battery ... 10 N SO R "0 IR R o
1604, etc. Flagstaff G.Ms,, Ltd. ... 20 [P U I PR VTR IR
595, ete. Gem lesses ... . 20 N 6]...| 8]..
3085 ... Gentle Annie 5 B I IO O 24000
1902, etc. Griftith’s leases .. 10 R I IDOO PN | 5 S R SR (O
- M.A. 40 Hepburn and Co. (Mt. Burgess) . e 7.0 2.
M.A. 22 Highgate Works . 3 R IS R I 3.4 2.
- 3042 ... Iron King .. N P N T O R o
18 ... King SolomonsGMs,Ltd 20 P [P VO 51 .. 11..
284, ete. Lady Loch Mines, Ltd. . 20 R I PV S 6, ... 2.
2160, ete. Lady Robinson G.M. Co., N. L 10 I8 I I 61 .01 ... ...
3803, ete. Lindsay Consolidated Mmes, Ltd. 11 JUS IR S 6| ... 21...
4049 .... Londonderry, G.M., Ltd. 10 P [ O [ 2 U S B
3838 ... Prince of Wales G.M. Co., Ltd. 10 B IO IO VN 3 R P
3404, etc. Red Hill Westralia G.Ms., Ltd. 10 AR VS DU 3 . 21..
73 ... Star of the South ... . 61 ... 1.1 ..
3830, etc. Tindal’s Coolgardie G.M. Co., N.L. 10 SR R I 81 .|
15562 ... Vale of Coolgardie G.Ms., Ltd . 10 [T IO 5] .. 2]..
144, ete. Westralia and East Extensxon Mlnes, Ltd 40 O I 20 4112 2
Widgiemooltha State Battery 10 O SO U IO R
Total 359 . ‘ 141 6|44 6
Kunanalling District.
M.A. 148 (Berliner and Besta) 5 7
696s ... Blue Bell ... 5]...
6468, ete. Bow’s No. 1. 10
338 ... . Carbine 10
W.R. 42505 . (Cullen’s) ...
(5688) (Fremantle Extended) 10
6748 ... Golden 1
M.A. 93s Great Cement Proprletary, Ltd. 20 8 4
Carried forward 60 . 1 151 ... 41..
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TasLe IV.—Milling and Cyaniding Plants erected in the respective Goldfields and Districts, etc.—continued.

MiLLING, CYANIDING.
: Batteries. Other Mills, 2 |
Lease or Area . . i g S e
on wthggh, Nawe or COMPANY OR WORKS. dlg g, g E E: Z 8
. 3 ]
_erected. Number Si&l.1E g8 M,E; g gl » (g8 > g
of Heads q Bl 8l |2 l& |82 Gy . 83| &
P 8|82 | 818 g % [28& = E |}
SldiglE|g| =818 2R BT % 3
Stampers. |5 | B |E B | B 2|8 3|8 E E RO E &% 8 | &
Ale|c|m|d|a|a|dl&|48 &l 313148 &

CooLaARDIE GOLDFIELD—continued.
Kunanalling District—continued.

Brought forward ... 60 |l | Ty 1

—
o
>

369s ... ... | Jourdie Hills G.M. Co., Ltd. 10
W.R, 538 ... (Matthews and Gardlner) 5
28 ... - (PerrysReef) 10
(299s) (Pole) 70 [ESTS [FOUR IOV VUL IRPORR IVONE IVVRN AUURCS RPN ISV ISR IS IO
708, ote. ... | Premier G. M. Co N.L. 2502 e e et

M.A. 1388 ... | Stanley Battery 5
6188, ete. ... Star of Fremantle ... 10
178 .. Wealth of Nations ... 10

B' PG N

Total M4qo12:...|... ... [... .11yl )1

YIiLGARN GOLDFIELD.

| &
N

T.A. 12 ... | André’s Cyanide Works
508 ... .o | . Anustralia ... e 5
T.A. 14 Blue Hill ... 5
T.A.9 ... | Brimage’s Battery 10
18, ete. ... | British and Foreign DeveIOpment Syndl ca,te 50
Ltd.
256, ete. ... | Fraser South Extended .M. Co., Ltd. 20
552 ... .. Haddon 10
567 ... ... | Hatt’s Battery .. SUULE [PURR [FURS PRV (R UU IFOUIR VOV IR IOOOR) S
19, ete. HopesHlllG’\L[ Co Ltd. ... B0 bt B [ S e e e e ] e
490 ... ... | Lady Loch Mines, Ltd. JLOJY [P [DUURS SO IVOUR) [N ISR [FUU IO RO VU U R
212, ete. ... | Mt. Jackson G.Ms., Ltd. 10
Southern Cross State Battery 10

Total 170)...:...1 8

Dunpas GOLDFIELD.

B oW o

]
[

8 CO\I}P.L-\'«‘
w

M.A.30 ... | Break-o’-Day Battery .. 10
129 ... ... | Central Wealth Consolidated Goldﬁelds, Ltd.
42, ote. ... | Cumberland G.M. Co. e 10
49 ....| Lady Mary G.M. Co., NL. . 20
MA. 18 Mara,roa,CtushmgandCyamdmg Works ... LU PO [P RS IVUUR SO IVUUIR VOISO DO (VU AL OO O
T.A. 19 ... | Middleton’s Cyanide Works ... DS [P RN IFTORR IVUUR ISUURE VU IV NS ISR NS ISR

18, ete. ... { Norseman G.Ms., Ltd. 200 b 2
M.A. 28 ... | Pathway Mill ... JRS DNV IPUOR VR IO (PO IV B 1
106, ete. ... | Princess Royal G.M. Co N L 30 .
634, ete. ... PrmcessRoya,lNorthGM Co., N.L.~ LUV SV [VUUR IDURN [VUUR DR O IO
(88) ... (Three Colonies) ... . . e e b [y b fe e e L | e e e e
Norseman State Battery BLLJ) JPOURS (OO (PR PO IR IOV (VOSSO IV I INU! PO (DU 5| 1] 4| 1

LU T D

Do
=
(-4

Total 120 .. P |21 ] 46 826 3

PHairLies River GoOLDFIELD.

43 ... ... | Gilbert G.M., Ltd. e e 10 bbb
17 Grafter U POV OURN VOV R DR I |

M.L. 52 Harbour View leases | 10
(21) (Lucy) -3 PSS U [FUR FRR PR OO OO RN ISR IOV VR (O IO I
Ph:lhpsRlverGM Co 'N.L. RLOJ SR [UUR) IOUR DU (OO ISUOR IDUOR NS IOV IR IUUR SO B 5
50 ... | Plantagenet G.Ms., NL 5
M.L. 60 Red, White, and Blue 5

Total A5 1. e T e 5

DoONNYBROOK GOLDFIELD.

P.PL. 1 ... | Donnybrook Goldfields, Ltd. ... b

Total ... .1 O OO O T e e o O R O j ,

STATE GENERALLY.

Fremantle Smelter, Ltd. e B I VRN IR [POOS (VU IO IVUORS IS IV IUUUR I I |

. Total . b N [P [POU INUU INUUR VOV PR (DN 2‘1




Return of Gold Bullion received at the Perth

TABLE V.

Branch of the ROYAL MINT from May, 1899, to the 31st" December, 1904, showmg, m gross ownces, the quantity - obtained
- from the respective Goldfields and other Countries, and the Actual Value thereof.

Year. Month. Kimberley. Pilbarra. ‘West Pilbarra.| Ashburton. ’ Gascoyne. Peak Hill. Mufcahsizon. Murchison. Yalgoo. i Mt, Margaret, Coﬁgtrlaie. Broad Arrow. gggf;‘ﬁi‘j
02z8. 0Z8, 0z8. 0z8. 0z8, 0z8. 0Z8. ozs. 0z8. " ozs. 028, 0Z8, 0z8.

1899 30845 529-80 281-80 8565 16,274:00 |  8,75807 2467564 5,190:05 1691154 | 4477938 |  8,503'50 16,700-90
1900 644:02 7,493'88 137-38 474:26 86:10 18,019:08 32,04974 | 48,540'12 8,85152 |  67,74845 88,688'14 14,376:10 40,503°12
1901 66337 11,27993 39438 5542 1856 21,351'67 44,746'88 | 48,024°65 9,191°01 | 126,703'91 | 185,493:31 18,829-18 43,055'63
1902 43993 10,706:03 3,284°37 124:86 32,637'17 62,357°98 |  47,628:18 511694 | 144,663'12 | 18254306 15,903'42 53,901'58
1903 511475 14,217:53 6,481°58 135'30 3629 34,684:27 |,  77,089:29 (4,127°18 1,687°99 | 14800649 | 197,229-08 21,528 20 42,649°25
1904 | January . . 510 33-58 49°31 6,202:08 7,210-21 6,719-80 37110 18,016:17 14,564°85 1,943-40 3,806:97
February 623 2,23292 1,053:04 .. 3,88350 4,617-72 18306 10,369-27 13,895'34 1,998-62 2,955-31
March 95-36 13168 24:01 1310 | 4,058°10 3,56597 439°69 12,827°09 10,662'16 1,992:34 3,219-18

April 800 886-21 6,664-68 7,632-07 512:06 10,094:47 13,996:05 2520°13 2,879-60

May .o 1683 115'38 5,709:53 3,820°49 5,34596 168:15 13,726'23 14,530'04 1,772:37 3,603-29

June 2,595°66 801 1943 6,951-56 7,417-66 38616 10,606-30 14,897:94, 1,474-81 3,01063

July 18-27 . 3,328°15 5,212°11 4,219:93 22242 7,701-23 12,256°10 1,501°32 2,497-40
August ... 8575 1,389-42 .- 50'19 7,007-64 3,582'52 131°60 14,962-28 11,882'55 2,510'73 3,648-40
September ... 127°10 2814 | 7,348-92 4,827°86 18912 11,655'75 16,360°76 2,869'47 2,798-67
October ... 2,986'17 785'29 .- 2717716 . 7,568'65 4,583°94 22203 11,390-03 13,644-22 2,933°50 3,527-66
November ... 2039 7808 29-84 710 5,972:04 4,919-83 258-58 15,493'78 16,261-63 1,874°79 4,258'61
December ... | 307 52:34 76745 2,80578 11,539'41 5,60445 26185 11,610°91 13,98818 1,330°05 3,503-83
Total ... . ! 2,605'21 ‘ 52,520°75 ' 15,467-72 1,097'51 36456 | 143 876'18 | 297,239-27 ‘ 291,03348 | 3338383 | 64748702 |. 81567279 | 103,861'88 | 236,610:03

TOTAL.
Year. Month. Coolij::.:die. Coolgardie. Yilgarn. Dundas. 'I];li“lrlgl_)s Donnybrook. gg}gf&lgs. Western Australia. Other Countries. Grano Torar.

: Quantity. | Actual Value, | Quantity. | ActuslValue. Quantity. | Actual Valne,

0z8. . 0z8. 0z8. 0zs. 0z8. ozs, 0zZ8, I 0Zs. £ -8 a oz8. £ s d. oz8, | £ 5 d.

1899 33,051°33 27,611:24 9,07070 | 47363 196-17 904-39 209,30624 | 762,546 11 6 10346 | 336 18 3 209,409'70 762883 9 9
1900 139,84560 | 51,607°26 | 28,648'51 31,583-20 265556 | 1,620:93 581,18291 2,006,212 14 2 1749 | 44 15 7 58120040 2096257 9 9
1901 263,514°75 78,026-07 29,43384 32,825'75 464 | 166779 860,28069 | 3,033,311 0 4 92:25 | 297 5 8 860,372'94 | 3,033,608 6 0
1902 636,536:52 | -~ 94,134:17 25,873'68 31,088-91 | 5,146'80 67:08 | 2,461'98 | 1,354,61578 1 4,791,303 18 1 16-27 3810 2 1,354,632'05 | 4,791,342 8 3
1003 685,289-82 82,21879 26,856'28 10,006:39 | 6,420°79 9752 | 8,350'32 | 14,5262411 5139852 11 9 29478 | 703 14 10 1,452.918°89 | 5140556 6 7
1904 | January 52,324-32 6,451°40 2,806'34 3,147-57 14678 118,97898 | 419,755 2 10 2712 59 12 3 119,006'10 | 419,814 15 1
February 60,258:37. 5,253-84 2,66548 1,552-80 e 5956 11087506 389,897 6 11 11087506 | 389,897 6 11
March 60,831-44, 5,550°39 2,805°37 3,743'44 55578 24592 110 85102 | 390,410 8 3 2133 3412 3 11087235 | 390445 0 6
April 51,533:37 6,857°02 3,544°72 3,51903 156-46 110, '803'87 389,784 11 0 2036 64 7 3 110,824-23 | 389,848 18 3

May 62,65274 4,638-59 2,910°76 2,521°43 36-28 12156807 428,058 0 3 2004 26 2 6 12158811 | 428084 2 9
June 56,314:94 15,004°62 3,702-89 2,785:00 | 1,06899 14603 11639063 410960 4 11 717 12 1.5 116,397'80 | 410972 6 4

July 50,640°22 5,764-02 3,267-17 3,756°39 8027 10936500 385181 0 4 10936500 | 385181 0 4
August ... 58,605°17 6,31555 2,701-32 3,459°99 17348 11650659 413,465 10 8 1697 | - 51-18 1- -116,523-66 | 413517 8 O
September ... 58,015'53 7,312:67 | 8,124:04 3,313-31 239-13 118,21047 421,164 13 7 3263 80 17 6 118,243'10 | 421,245 11 1
October . .. 55,091-61 5,269'68 2,391:52 3,381-14 82526 5123 117,36909 | 416850 9 3 8476 | 185 1 & 117,453'85 | 417,035 10 8
November ... 61,422-94 7,51144 2,959:35 3,20576 7958 12435374 | 439869 11 2 - 1614 48 1 0 124,369-88 |- 439,917 12. 2
December ... 62,884-70 7,147-44 2,995:91 3,122°25 193-75 127, 811'37 450 473 910 1653 5118 1 127,827°90 | 450,525 % 11
Total 2,457,713:37 | 406,674'19 | 15573788 | 173,486'99 | 14,017-62 63096 | 11,613-88 |  5,861,093'62 20,779,097 4 10 78730 |2,035 16 3 5,861,88092 (20,781,183 1 1.

* Prior to 1902 included in Goldfields generally.
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TABLE VI,

Return of Gold Bullion entered for EXPORT and received at the Perth Branch of the ROYAL MINT, Jfrom 1st January, 1886, to 31st December, 1904, showing, in Fine
Ounces, the Quantity obtained each Year from the respective Goldfields, and the Total Annual Value.

KIiMBERLEY., PILBARRA. ’ a WEST PILBARRA. . ASHBURTON. b GASCOYNE. ¢ PEax Hinn
Year. - g .
Export. Mint. Total. Export. Mint. Total. Export. Mint. Total. Export. l Mint. ‘ Total. Export. Mint. Total. Export, Mint. i Total.
1886 fine 2%5. fine ozs. fine ozs. fine ozs. fine ozs. fine ozs. fine ozs. fine ozs. fine ozs. fine 0zs. fine ozs. fine ozs. fine ozs. fine ozs. fine ozs. fine ozs. fine ozs. fine ozs.
1887 4,359°37 . 4,359-37 .
1383 3,124:82 . 3,124'82 .
1889 2,204°28 . 2,204°28 9,992-63 . 9,992°63
1890 4,002°42 . 4,002-42 14,363°01 . 14,363-01
1891 2,415-07 . 2,415°07 10,623-32 . 10,623-32 s e 750:31 75031 . e
1802 97408 . 97408 11,533'84 . 11,533-84 - *63 K
1893 1,450°77 . 1,450°77 10,465°43 . 10,465°43 . 418'43 41843 . .
1894 52659 . 526159 14,541-20 . 14,541-20 255-20 25520
1895 78427 . 78427 17,464-65 . 17,464-65 . . 48376 48376 . .
1896 797°85 . 797-85 10,565-27 .. 10,565°27 . 59864 598'64 ... .
1897 49567 . 49567 10,695'67 . 10,695-67 . 92875 . 92875 . . 4,571'38 .
1898 25754 .. 25754 10,433-27 . 10,433-27 1,814°48 . 1,814:48 402-46 L. 402-46 .. ... ... 12,288+93 ..
1899 728-52 27594 1,004°46 17,888'69 473-96 18,362-65 1,749'39 .. 1,749-39 21426 210 46636 29796 7663 874°59 14,064-24 14,558+64
1900 2916 576°14 60530 8,629'83 6,703'99 15,333-82 52276 -122-85 64561 44°82 424-27 46909 . 7702 7702 9,528'14 16,119°79
lsol 60126 60126 3668 | 10,223-75 10,260°43 78:38 357-46 43584 770 5024 57:94 659 16'82 23+41 231-85 19,3524
. 1902 148 378'02 379°50 9,199°50 - 9,199-50 . 2,82220 2,822-20 107'29 107-29 8593 28,044°55
1903 . 43371 43371 226 | 12,049'52 12,051-78 . 5,493-23 5,493-23 }. 114:67 114-67 3076 3076 20360 29,395°32
1904 3151 ¢ 8151 6,931'27 6,931-27 4,32082 4,320°82 125'96 125°96 L 1095 10°95 - 17,475°33
Total .. | 2242206 2,206'58 | . 24,718'64 147,235775 |  45,681-99 192,817°74 4,165°01 | 13,116°56 | . 17,281:57 4,104:96 967:24 5,072°20 30455 319-47 624:02 40,974-07 124,94607
Lo
¢ BEast MURCHISON, MURCHISON. d Yaraoo. ¢ Mt. MARGARET. ¢ NorRTH COOLGARDIE. S BrOAD ARROW.
Year. - - ;
Export. Mint. Total. Export. Mint. Totul. Export, l Mint. ‘ Total. Export. Mint. Total. Export. Mint. Total. Export. Mint. Total.
1886 fine ozs, | fine ozs. | fine ozs. | fine ozs. | fine ozs. fine ozs. fine ozs. | fine ozs. | fine ozs. | fine ozs. | fine ozs, | fine ozs. | fine ozs. | fine ozs. | fine ozs. fine ozs. fine ozs. fine ozs.
1887
1889 !
1890 g
1891 1,846'83 [ 1,846°33 .
1892 21,789-19 21,789-19 -
1893 L 18,974°77 18,974°77 ‘.
1894 47,365°54 47,365°54
1895 58,575'66 58,575°66
1898 63,769°17 63,769°17 . 15,351°71 15,351-71
1897 8,457'34 . 8,457°34 74,154'67 . 74,154°67 1,819-81 . 1,819'81 7,77022 . 7,770'22 §  66,697°57 66,697°57 | ' 3,720'87 3,720°87 B
1898 35,393-19 35,393°19 83,794'22 83,794-22 3,360°44 8,360°44 §  38,706°19 38,706:19 | 63,181°09 . 63,181-09 22,035°17 22,035
1899 33,82608 3,36195 | 37,188-03 61,5860 | 22,074°71 83,660°80 5,089:83 4,643-00 9,732'83 § 58,064°19 | 15,128-98 | 73,193'17 | -54,489'26 | 40,059'43 | 94,548'69 32,224'04 7,607°'18 39,831-22
1900 23,545°54 | 28,67155 | 52,217-09 53,815°70 |  43,423°77 -97,239:47 46255 7,918'53 8,33108 | 6599838 | 60,607°45 | 126,605°83 | 15,660°11 79,340°01 | 95,00012 29,95507 12,860°80 42,815-87
1901 29,78063 | 40,557°07 | 70,337°70 92,1 956 | 38,996:10 | . 131,145°66 6-80 8,33042 8,337-22 | 65,352°46 | 114,840'17 | 180,292'63 6,620°82 [ 122,806'58 | 129,427-40 9,313°50 17,066°69 26,379*59
1902 25,450763 | 53,583°10 | 79,03373 141,731°91 |  40,926°08 182,657-99 48332 4,396-91 4,88023 | 61,846'01 | 124,306:49 | 186,152°50 4,064°18 | 156,856°06 | 160,920-24 2,128:49 13,66552 15,794'01
1903 ¢ 21,878:06 | 65,334°05 | 87,212°11 154,012-88 |  54,348'53 208,361°41 47-08 1,430°59 1,477°67 | 65,416°09 | 125,437°19 | 190,85328 1,34874 | 167,15390 | 168,502°64 5,201-12 18,245°41 23,446°53 ,
1904 21,296°85 | 64,550°36 | 85,847-21 165,282:67 |  52,683°16 217,91583 2,796:23 |  2,79623 1 63,180°89 | 119,889-93 | 183,070°82 1,614°64 |, 139,518'37 .| 14,1330l - 81883 2v,660°78 20,979'61
Total .| 199,628-32 | 256,058'08 | 455,686'40 | 1,038,798-86 | 253,452'35 | 1,201,251°21 | 11,269'83 | - 29,615°68 | - 40,785-51 I 426.334°43 | ' 560,210:21 , 986,544°64 229,028'12 | 705,734°35 | 934,762-47 104,897°69 90,105'78 195,002°87

o Prior to 1st May, 1898, included with Pilbarra. b Prior to March, 1899, included with Ashburton. " ¢ From lst August, 1897. d Prior to 1st April, 1897, inclu&ed with Murchison. e Prior to 152 May, 189, included with Coolgardie.
S Prom 1st September, 1897. B
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TasLe VI.—Return of Gold Bullion entered for EXPORT and received at the Perth Branch of the ROYAL MINT, etc.—continued.

a NoBRTH-EAST COOLGARDIE. a East COOLGABDIE. b COOLGARDIE, YILGARN. ¢ DUuNDas.
Year.
Export. Mint. Total. Export. Mint, Total. Export. Mint. Total. Export. Mint. Total. Export. Mint. Total.
1886 fine ogs. fine ozs. fine ozs. fine ozs. fine ozs. “fine ozs. fine ozs. fine ozs. fine ozs. fine ozs. fine ozs. fine ozs, fine ozs. fine ozs. | fine ozs.
1889 .. . 1,662°61 1,66261
1890 .. 2,036:99 2,036-99
1801 . 11,48061 4 1148561
1892 T . 18,973-91 18,973'91 ...
1893 . 67,760°73 67,760'73 132:37 132-37
1894 ... " 94,227°58 i 94,227-58 28,178:31 28,178-31 204'31 204°31
1895 ... 111, 91921 111,919-21 17,666°25 17,665:25 21640 216°40
1896 ... 3,67963 | . ... 3,679°63 76,297°42 e 76,29742 61,848:03 61,848-03 14,819-20 14,819-20 3,891-77 3,891-77
1897 ... 29,437-40 29,437:40 268,411°95 268,411-95 92,312:00 93,312-00 16,097-78 16,097°78 17,275'36 . 17,275°36
1898 ... 112,039-58 112,039-58 402,847°81 402,847-31 | 113, 81675 113,816-75 10,46335 . 10,163-35 28,655°52 28,855:52
1899 . 57,674:82 14,940°55 72,615'37 796,606:83 29,567°58 826,264-21 | 101, 158922 24,70089 | 126,290°11 6,919-11 8,114°60 15,083°71 39,980+65 42371 40,404°36
1900 .. 10,400-57 36,233°90 46,634°47 600,32829 | 125,105-24 725,433-53 60,988'33, 46,16762 | 107,155:95 68847 25,628°83 26,317°30 |- 8,144°72 28,254°19 86,398-91
1901 . 6,798:56 39,024°18 45,822-74 698,042:56 | 238,840°93 936,883°49 9,584:35 70,72021 80,304°56 4915 26,677'85 28,72700 5,411-46 29,752°16 35,163°62
1902 .. 46,316°67 ,865°74 460,462:26 | 546,964-68 | 1,007,426°94 2,872:61 80,887'85 83,760°46 331 22,232:80 22,236°11 4,401-31 26,714°16 31,11547
1903 ... 4,308'99 36,145°75 40,454'74 570,447°27 | 580,790°97 | 1,151,238-24 7,318,683 69,681°38 77,000-01 22,761-00 22,761°00 1,311:53 33,905°88 | 85,217-41
1904 ... 33,262°10 33,317°19 555,016°48 | 584,579'88 | 1,139,596'36 ,100°0] 61,073:11 62,173:18 2887 29,965'37 29,994°24 1,834°03 31,347-06 33,181°09
Total - ... .| 224,943-71°] 205,923'15 | 430,866'86 | 4,428,560°17 [2,105,849'28 | 6.584,399-45 | .658,576'78 | 353,231'06 (1,011,807:84 | 106,828'65 | 135,380°45 | 332,20910 | 111,459-43 | 150,397°16 | 261,856'59
d PHILLIPS RIVER. ¢ DONNYBROOK, GOLDFIELDS GENERALLY, GRAND TOTAL.
Year, ] 0 -
Export. Mint, Total. Export. Mint. Total. Export. Mint. Total. Export. Mint. Total. Value.
fine ozs. fine ozs. fine ozs. fine ozs. fine ozs. fine ozs. fine ozs, fine ozs. fine ozs. fine ozs. fine ozs. fine ozs.
27017 . 270'17 1,147 12 2%
. 4,359-37 . 4,359-37 ,b17 61
3,124°82 . 3,124-82 s 10
. ,859°52 . 13,850°'52 8 112
,402 42 . ,402 42
27.116'14 . . 27,1614 115,982 0 10
,%%" 53,271°66 )
09,7250 99,202°50 § &
185,298-73 185,20873 787,098 1
207,110-20 207,110°20 879,748 2%
. " 251,618-69 1,068,
803,846°44 2,564,976 12 93
.. 039,489-49 939,489-49 3,900,697 13 10
277-27 17549 45276 809-07 809:07 | 1.283,360'25 |  187,244-41 1,470,604-66 6,246,731 10 73
. . ~ 28756 23756 5,644-83 1,450°08 7,094-91 804,387-2 519,923°59 1,414 310" 85 6,007,610 13 44
420 4-20 21591 1,511°63 1,797°54 923.686-96 779,729-66 1,703-416'62 7,285,653 1
2,946°53 4,422°56 736909 494 5764 62'58 777 2,115°52 2,123-29 70708975 | 1,163.997'60 1,871,037°35 7,947,661 i
2,136°09 5,441-68 7,577°77 . 8264 82+ 64 5344 2,839'44 2,892-88 833,685'78 1,281 115°62 2,064,801°40 8,770,718 17 01
93676 2,047-59 2, 984:35 *86 1,344°25 1,345°11 | .810,616'04 | 1,172,614'03 1,983.230°07 | - 8,424,225 17 3%
Total R 6,019-38 11,911'83 17,93121] 28221 55758 83974 592281 | 10,06999 | 15,992:80 | 7.861,746:19 | 5,054,624'81 12,916,371°00 | 54,865,256 11 9
a Prior to 1st May, 1896, included-with Coolgardie. b Declared 5th April, 1894, to which date included with Yilgarn. ¢ Prior to 1893, included with Yilgarn,

d Prior to 1902 included in Goldfields genera.lly e From 1st March, 1899.

881



- PABLE VII.

Comparative Return of Gold Bullion entered for EXPORT and received at the Perth Branch of the ROYAL MINT, from 1st January, 1903, to 31st December, 1904,

showing in Fine Ounces the Quantity recorded ench Month and its Value.

1904.

1903.
MONTHS AND QUARTERS, ,
Export, Mint. Total. Value. Export. Mint. Total. Value.

- fine 0%s. fine ozs. fine ozs., N 8. d. fine ozs, fine ozs. fine ozs. £ s, d.
JANUABRY ... 86,102-30 92,257°19 178,359-49 757,622 19 1} 77,2172 99,435°55 176,653-27 750,375 7 10%
FEBRUARY 68,012°57 95,046:42 163,058-99 692,630 11 3% -69,738:89 - 92,662"78 162,40167 689,838 8 11
Marcs 66,87477 98,155°54: 165,030:31° 701,004 3 113 44,191°93 92,642-68 136,834-61 581,236 9 62
1st January to 31st March, 220,080'64 285,450'15 506,44879 2,181,257 14 4} 191,148'54 28474101 | 47588055 | 2021450 6 43
APRIL 73,722:53 | 103,091-20 176,813°73 751,056 19 "8} [  '88,396:06 ° 1 92,603:28° | - 180,999°84 " 68,836 6 6}
May 78,631-49 97,2278 175,859-27 744,002 13 11} 58,680:69 - 101,599-36 " 160,280-06 - 680,826 7 6%
JoNE 61.256-95 115,07582 176,332°77 749,013 19 11} © 70,173-95 | 97,272-36 167,446°31 711,266 14 3%
1st January to 30th June 434,600°61 600,853'95 1,035,454'56 4308331 7 11} ' 408,399'24 576,216°01. . 984,615'25 4,182,379 14 8%
Jury 76,425"73 103,67170 | . 180,097-43 765005 5 13 69,317'58 . 91,400°76 160,718:34 682,688 2 34
AvgusT 69,72074 105,389-77 175,11051 743,822 3 4 71,063-11 97,369:28 - 168,432:39 715455 6 3%
SEPTEMBER 60,665"79 110,027-08 170,692-87 725,057 4+ 6 67,058'42 98,793:28 165,851'70 704,493 * 4 10
1st January to 30th September ... 641,412'87 910,042'50 | 1,561,355'37 6,632,216 ©0 11 615,838'35 863,779'33 1,479,617°68 6,285,016. 8 2
OCTOBER ... ' 61,43917 100,252-98 161,692°15 686,824 11 113} 76,517°54 98,090'10 . |- 174,607:64 741,686 2 23
NOVEMBER 64,220'13 106,27676 170,496-89 724,324 15 1 60,005°52 103,927-46 " 163,932-98 696,343 0 9
DECEMEBER 66,613-61 104,643-38 171,256-99 727,453 9 1 58,25463 '106,817-14 165,071°77 701,180 6 2} °

Total 83368578 | 1,231,11562 | 2,064,801°40 8,770,718 17 0% 810,61604 | 1,172,614'03 | 1,983,230°07 8424225 17 3%
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TABLE VIII.

Monthly Returns of GOLD BULLION, GOLD ORES, and FINE GOLD BARS entered for EXPORT during 1904.

Nmiv Sours WaLES. SeutH Aus'rmu. VICTORIA. QUEENSLAND. Unirep KinenoM. TOTALS OF BULLION AN]S ORE. Minted

MoxTH. 1 Gold
Ballion, Ore. Bqllion. »Ore. Bullion. Ore. Bullion, Ore, Bullion, Ore. Bullion. Ore. - Total. Exported*

1004, Grossons. | Eetimated | Gross | Etimated| grons oz, | Estimated| Gross | Botimnted | Grossons. | Estimated | Grossoss. | Etimted | Grosom. | om.
January 225:35 8450 | 4,06838 815 | 8567879 | 232020 8974717 264720 | 92,39437| 946768
February 32599 3,001-08 79,680-02 43859 {  82,681'05 76458 | 8344563 | 9,463'57
March 6873 2,053-51 63-10 50,683-78 845 | 52,7372 14028 | 5287757 { $'§§§ISS
April... 339'10 2,470"79 102,931-03 28-82 | 10540182 36792 | 10576974 | 949071
May ... 3662 2:00 | 1,531'47 68,637-29 663 | 7016876 4525 | 70,214'01 | 490020
June ... 115'52 2,285°35 81,540°46 2486 | 8382581 14038 | 8396610 { 9,49850
“July ... 172-20 2,009-21 80,385-40 87470 82,394'61 54690 82,941°'51 9,472'58
August 16908 1,291-02 141 83,568:66 84.859'68 17044 |  85,080'12 | 14,265778
September ... 3315 1,466:86 7873832 | . so,zosis 3315 | 80,23833] 475278
October 53017 1,672:66 89,353-75 91,026'41 530717 | 91,566'58 | 9,502:05
November 18873 | 1,34789 70,262-61 71,610°50 188731 71,799'23 | 11,869'40
December 900 |. 1,385'51 68,309-70 69,695'21 900 | 60,70421 | 234878
Totals 2,213-59 86:50 | 24,583:68 6451 815 | 939,769-81 | 321125 | 964,35349 5,584'00 | 969,937°49 | 100,294-42

* When conside?lﬁ

+ To South Aus

the total production of the State, these amounts must be disregarded, lmvmg already been recorded in the total receipts of gold at the Mint,
ia, All the other amounts werefine bars of mmted gold exported to Tndia
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PART II-MINERALS OTHER THAN GOLD.
TABLE IX..

GENERAL RETURN of Ore and Minerals, other than Gold, showing the Quaniity produced and the Value thereof, as 'reported to the Mines Department from the respective .
Qoldfields and Mineral Fields, during 1904 and previous years.

BLACK TIN. COPPER ORE.
Yeaz, MONTH. Greeénbushes Mf. Marble Bar D. Total. Day Dawn D. Mt. Maleolm D, Northampton Mf. | Phillips River Gf. West Pilbarra Gf. - Total.
Quantity. | Value. | Quantity, | Value. Quantity. Value: ] Quantity.| Value. [ Quantity. | Value. |Quantity.| Value. | Quantity.| Value.| Quantity. Value. Quantity. Value.
Previous to tons. £ tons. £ tons. £ _tons. £ " tons. £ tons. £ tons. £ tons. £ tons. £
1899 ... 1,590'33| 66,108 7545 4,419 1,665-78 70,527 e 7,018-:00| 55,270 7,018:00 55,270
1899 e e 277321 21,658 5750 3,612 334-82 25,270 e . 27300 4,338 136'00| 2,122 e 2,555'00| 29,478 2,964-00 35,938
1900 e e 43562 29,528 38787 | 27,174 82349 56,702 515 91 | 4,539°00] 30,718 .. e 3400 725 1,605°00+ 12,139 6,183°15 43,673
1901 321-34! 18,852 41298 | 21,148 78432 40,000 10°50 76 | 7,660°00[ 40,738 38:50 27711,089-14 /12,918 1,162-00| 15,891 9,960°14 69,900
1902 40321 24,680 21635 15,103 619-56 39,783 1,954°00 6,852 308-25 | 1,238 e 2,262-25 8,090
1903 i 524-94 | 84,362 29211 21,528 81706 55,890 18,965:00! 45,557 - ... 11,5661:33 110,984 20,526:33 56,541
1904 ... | January 34°5Y7 2121 3035 2,290 64:92 4,411 45552 | 2,580 45552 2,580
Do. ... | February ... 3273 2,136 30°55 2,088 63-28| . 4,224 e e .- e s e 58701 4,348 . e 587-01 4,348
Do. ... | March - 6240 3,874 27°80 2,115 90-20 5.989 .- e 50000 900 e . 511771 38,327 e e 1,011-77 4,227
Do. ... | April 30'85 2,066 2030 1,622 51'15 3,588 veey
Do. ... | May 41-17 2,644 2540 1,927 66°57 4,571 e . 29099 2,210 29099 2,210
Do. ..."[ June T 5169! 38,170 1925 1,364 7094 4,534} ... e 86586 | 2,734 36586 2,734
Do. o | July 4601 2,822 19-44 1,457 6545 4,279 e 25076 | 1,654 25076 1,654
Do. ... | August 6018 3,728 2909 2,377 89-27 6,105 221'52] 1,627 221-52 1,627
Do. ... | September ... 5100 3,368 2980 2,272 80'80 56401 ... e 29894 | 2,114 29894 2,114
Do. ... | October 44:19 2,989 28-45 2,572 72°64 5,661 11309 751 11309 751
Do. ... | November ... 3900 2,757 2595 1,886 64-95 4,643 T 136:95| 1,094 13695 1,094 —
Do. ... | December ... 39°85 2,787 34°48 2,485 74:33 5,272 o e e . ... ¥ 23648 | 1,841 . vee 23648 1,841 g
Total .. ] 4,08640) 220,650 | 1,76312 117,339 584952 346,9891 1565 167133.89100| 129,1031 17450 | 2,399 6,461 61 | 50,145 1234000 ' 112,77811 52,88276! 204,592
IRONSTONE. LEAD OgrE, | SILVERLEAD COAL. - LIMESTONE. " | pramonps.
YEAR, MONTH. ‘West Pilbarra Gf.| State generally., Total. ~| Northampton Mf. § Ashburton Gf. | Collie River Coal Mf. Yilgarn Gf. State generally. \ Total. Nullagine D.
Quantity. | Value. | Quantity. | Value. || Quantity. | Value. | Quantity.| Value. | Quantity. | Value.| Quantity. Value. ' [ Quantity. | Value. | Quantity. | Value. ’ Quantity. | Value. | Quantity.| Value.
Previous to tons. £ tons. £ tons, £ tons. £ tons. £ tons. £ tons. £ - tons. £ tons. £ carats, £
1899 100-00 300 100-00 300 . 3,508:00 1,761 .
1899 ... |12,852:00] 8,939 12,852-00| 8,939 8275 912 54,336'00] 25,951 ... [|17,593-00: 2,838 [} 17,593-:00| 2,838 * 24
1900 ... [12,251-00| 9,258 12,251-00| 9,258] 268-:00| - 533 ... §118410°'10 54,8351 269-85 273115,657-00 | 8,321 15,926'85{ 3,594
1901 ... {20,569-00] 13,246} 20,5600 13,246 2105 1521117,835°80 | 68,561 ]1,642:00 919 | 16,5668-00 | 3,429 1 18,210°00| 4,348 . !
1902 e s e e 4,80000 " 2,04-0 4,800:00| 2,040 - . 35:85 2771140,883'90 86,188] 53500 340 4,54535! 1,000| 5,080:35| 1,340 e ves -
1903 1 - e 22000 88 22000 .88 ... 1133,42562| 69,128] 10200 75( 1,177-50 103| 1,279-50 178
) | .
1904 ... | January ... VR SR 11,485'80 5,453
_ Do. ... | February ... 10,579-80 5,105
Do. ... | March ... | 12,207-00 5,866 1,827-35 239 1,827'35 239
Do. ... | April 11,015:00 5,281
Do. ... | May e 12,632:65 6,195 P \
Do. ... | June 436:00 175 436°00 175 12,053'85 5,730 3,2560-00! 456 3,25000 456
Do. vee | July 13,182:00| 6,455 .
Do. ... | August RO R 11,806'00 5,786 O T
Do. ... | September ... 14300 58 14500 58 11,565°50 5,098 ... | 410700 5831 4,107-00 583
Do. ... | October ... 10,896'70 5,539
Do. ... | November ... 11,279°64 5,665 ... o
Do. ... | December ... 86050 344 860-50 344 - v 9,846°10| = 5,001 4,212-85 4211 4,212:85 421
Total ...l 100000' 300'52,133:50 | 34,1481 52,233'50 | 34,4481 35075| 1445 56901 4291706 95046 ' 373,59812.548'85' 1,607 '68,938'05 12,390 '71,486-00 | 13,9971 ... u

Nore.—As the oollectlon of Sta.txstws of Mmerals other than Gold commenced dunng 1899, the total Production from the dlﬂ"erent lqcz!xtxes previous to that datecan only be approximately estimated by the C * soht nak
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TABLE X.

Quantity and Value of BLACK TIN reported to the Mines Department during 1904, and the Total Output to date.

1904. ToTAL 70 DATE.
GoLDrIELD, DISTRICT, NUMBER oF | REGISTERD NAME o COMPANY
ok MiINERAL FIELD, Locavrrry. ‘}_,msn. B oRrR MINE. Quantity. I Value, | Quantity. l Value, REMARKS.
\/ / tons, £ tons. £
Greenbushes, Mf, | Greenbushes 35 (Horans)V +.. 18835 | 11,6056
\ 35,169 '
Do .. do i 218, 228} Westralian %}a}naries, Litd. 11-52 793 77°20 5,081
272, 287

Do | do ... | 356 (40) Cornwa,ll\/ 4 oo 233 | 163| . 283 163

Do do ... | (66, 217 Amanda 1 §) /e 64 | 36 22-83 1
Do S | G52 | (mpndalgsenn e | SAB64 ML O
Do do .| 73,233 | Nelson leases, / 9-21 568 - 8448 2,161
Do do 147 Haphazard .. . 1-08 4 778 , 468
Do do ... | (830), 331 | (Ivy) and/Lady ‘Esther el 700 532

leases
Do do 169 (Horans No. 1 North)¥ ... 950 684,
Do | de ..| 218 | (W.A Mount Bxschoﬁ)\/./. . 538 | 349
Do do 244 Mount Pleasant ./ / 65 47 13'90 943
Do do ... | (287), 273 | Dixie Extended~¥ 12:97 818
Do do .. 271 Pioneer V... . 184 117
Do do 296 Central V... 12:84 930 18:06 1,306
Do | do - | 300, (315) | South Cornwall leasesy / 450 | 330 1310 931
Do do o817 Queen May \}/nsols 14-89 986 2078 1,360
Do e do ... | 887,706¢ | Gladstone 642 434 642 434
Do do ... | Loes. 289, | Freehold , ground. (bla,rth 2779 | 2,031 2779 2,031
290 and others)
Do do Voided leases ... 93-83 5,880
Do do Sundry claims... 44177 [ 28,070 ] 3,5600°46 | 191,648
Total v e 533'64 | 84,462 |  4,086'40 | 229,650
Marble Bar D. ... | Cooglegong ... e Sundry claims ... 11484 | 8,664 61922 | 40,145
Do ... | Moolyella ... Voided leases ... I 330'53 | 21,340
Do do Sundry claims ... 1700 | 8,948 674-98 | 45,981
Do ... { Old Shaw . ... Voided leases ... 6775 424
Do do R PO Sundry claims... 80 57 | 6,107 12094 8,712
Do ... | Wodgina ... 7 Stanum ... 260 139 360 195
Do do 84 Mount Cassiterite 636 497 635 497
Do do Sundry claims ... 75 45
Total e e 32086 | 24,355 1,763-12 | 117,339
GranD ToTAL 854-50 (58,817 | 5,849'52 | 346,689 ~
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TABLE XI.

Quantity and Value of COPPER ORE reported to the Mines Department during 1904, and the Total Output te date.

1904. ToTaL To DatE.
prigriaiet el IS RULT SN kel P e . Quantity. — Brxurxs,
Metallic | Yalue. 1 Quantity Value
Ore. Copper. {Ore). .
tons, tons. £ tons. £
Day Dawn D. ... | Day Dawn ... Voided leases ... 1565 167
Mt. Malcolm D. ... | Murrin Murrin| (6¢) 10c, ete. | Murrin Copper Mines, 50000 2000 900 | 33,891-00 | 129,103
. Ltd.
Northampton Mf. | Geraldine - ... Voided leases . ... 13650 1,992
YandanookaMf. ... | Yandanooka Voided leases ... . 38:00. 407
Phillipe River Gf. | Kundip (149) (Australia) ... 869 1-84 92 1648 168
Do do 52 Harbour Vlew 4399 8-96 449 556563 4,177
Do do 179 Mosaic . T 3372 4°64 232 3372 232
Do do e | (180) (Mount Pleasant) 392 *59 30 892 30
Do - do 60 Red, White, a,nd Blue © 4284 6:82 341 6106 613
Do - | Mt. Desmond 174 British Flag.. 2678 4799 249 2678 249
Do do 186 C.D.C. 18'43 2:58 126 1843 126
Do do 184 Christmas Glft . 12-16 2:30 115 12:16 115
Do e do v 185 Desmond .o cen 1416 269 134 14-16 134
Do do 168 Elverton South 434 ‘83 41 18-48 119
Do do 109 M#t. Desmond 64-35 960 481 122-82 1,099
Do do (173) (Mt. Garrity) 15:01 3:30 165 15:01 165
" Do . | . do 108 Mt. Stennett.. 85656 | -866 432 19766 1,633
Do do - 96 Phillips River Optlons 1,22878 | 152:05 | 7,602 1 2,308:61 | 17,861
Syndlcate, N.L. i
Do do 199 P.LP 743 1:04 52 7-43 52
Do do (158) (Rio Tmto) 650 117 59 650 59 |
Do .. |" do (169) (Welcome Stranger) 292 |~ 35 18 1277 92
Do do Voided leases ... e 63-41 --868
Do do Sundry claims ... 1068 179 90 10-68 90
Do Ravensthorpe (176) (Blue Ribbon) 11-35 177 88 11-35 88
Do do 187 Copper Horseshoe ... 12:30 172 87 12-30 87
Do do (177) (Duke of York) 181 | ° ‘12 6 1-81 6
Do do 124 Emily Hale ... 1453 204 102 6593 537
Do do (131) ‘(Federal) 867 106 53 867 53
Do do 154 | Great Oversight ... 3341 502 | 260 3455 266
Do do 119 Kilmore 2077 392 | 196 ‘6169 465
Do .| do oo 116 Last Chance . 374-48 5862 | 2,930 58864 4,437
Do do (120) (Last Chance Proprle- 12:88 157 79 84-87 252
ary)
Do do - 16 Ma.rion Martin 322:49 5173 | 2,686 | . 53644 4,434
Do do 7 Mary ... 327-24 4581 | 2,291 599-67 4,357
Do do 176 Mt. Benson ... 120°94 1351 676 22714 1,430
Do do 15 M¢t. Catlin ... 7829 996 498 9942 663
Do do (123) (Mt. McMahon) 502 75 38 502 38
‘Do do .| (189) | (Puzzle) .. .. 8294 | 471| 285 32:94 235
Do do o 115 Sunset v 28630 3923 | 1,961 351-66 2,382
Do do 114 Surprise . 15396 2378 | 1,189 159-46 1,251
Do do 166 Turn of the Tide 421 25 13 421 13
Do do Voided leases ... e 133'16 945
Do do Sundry claims ... 19-14 2'10 105 2247 135
West River Sundry claims ... 14-50 320 189 1450 189
Total . 3,468'89 | 48502 ;24,280 6,461-61 | 50,145
West Pilbarra Gf. | Croydon ... 81 British Exploration of 453-00 5,598
Australasia, Ltd.
Do do Voided leases ... 4000 596
Do ... | Egina Voided leages ... 58000 | 6,571
Do ... | Roebourne ... Voided leases ... 181:00 2,746
Do ... | Whim Creek 34 Balla Balla Copper 2,009-00 | 12,036
Mines, Ltd. ‘
Do do Freehold of 100 acres 9,097-00 | 84,987
Do do Voided leases ... 3000 250
Total 12,340°00 | 112,778
Geaxo Toran... | 3,068'89 | 50502 |25,180 | 52,882'76 (204,502
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TABLE XII.

Quantity and Value of IRONSTONE reported to the Mines Department during 1904, and the Total Output to date.

GorLyvrFIELD, DISTRICT, : NUMBER OF Zémers'r ED NAME OF .Co : N 1904. | Torax o Dars. ’
on MixexaL Fizto. ! Locarrry, Lzasz. ']m oR A)lfm.‘ A Quantity. l Value. | Quantity. l YValue. Baxazxs.
‘ ; . . ; : tons. £ tons. £ N
‘West Pilbarra Gf. | Whim Creek | - ... Voided leases 10000 300 . .
EastCoolgardie Gf. | Boulder - ... v | Voided leases ... ... o 45000 247 T
) ) o AKATEE : :
% Proin State generally— ' 7 /
Avon. ... 22,223:00{ 16,241
Clackline 860-50 344 | 12,66750| 6,554
Coates’ Paddock 4,712:00| 8,277
Greenbushes ... .. 58100 233 7,481°00( 4,629
Werribee . 4,60000| 3,200
Total ... - | 144150\ 577 ] 52,23350| 34,448

* Ore flux received by the Fremantle Smelter, Ltd.

TABLE XIIIL

Quantity and Value of LEAD ORE reported to the Mines Department during 1904, and the Total Output to daie.

; 1904, TOTAL TO DaTE.
GoLDFIELD, DISTRICT, NUMBER oF | REGISTERED NAME oF .COMPANY |.
OR MINERAL FIELD. Locanrry.  Lase. or MINE, Quantity. I Value. | Quantity. l Valge. Bryanxs.
, .. . P tons, . £ tons. £

Northampton Mf. | Narra Tarra From locality generally ... L e 225-00 185

Do ... | Northampton ;. ‘.. Voided leases ... D e 10675{ 1,048
Do «. | Vietoria ... | "".. Voided leases ... 1900 212 |

© Total .. . f .. '35075| 1,446




190

TABLE XIV,

Quantity and Value of SILVER-LEAD ORE reported to the Mines Department during 1904, and the Total Output to date.

NUMBER OF

1904,

TOTAL TO DarE,

GoLDPIELD, DIsTRICT, Rnelérnnmn Nawxe or COMPANY i
] » s LOCALITY. REMARKS.
OR MINERAL FIELD. CALITY LEASE, oB MiNE. Quantity. ] Valne. | Quantity. I Value, ;
tons. £ tons, £
Ashburton Gf. Ashburton ... Voided leases 56'90 429
Total 5690 { 4%
TABLE XV.

Quantity and Value of COAL reported to the Mines Department during 1904, and the Total Output to date.

Go , D . N R Name oF C 1904, ToTAL To DATE.
ke I e I S = s e e IS
' . tons. £ tons. £
Collie River Mf,... | Collie 197, ete. | Cardiff Coal Mining Co., § 46,879-64 | 22,235} 70,42826| 32,660
. Ltd. )
Do do 151, ete. Colli((a1 Boulder Coal Co., 434:50 111 6,300'50| 8,128
Ltd. ‘
Do do 238, ete. | Collie Co-operative Collieries 63490 334 68490 334
Do * do 85-100 | Collie Proprietary Coalfields | 59,086:00 | 29,078 {240,256:40 | 185,223
. of W.A., Ltd. (No. 2 Pit)
Do do 88 Collie Proprietary Coalfields | 31,515:00 {15416 |363,760°65 | 189,423
of W.A,, Ltd. (No. 1 Pit) .
late Westralian Wallsend
Colliery
Do do Voided leases 25,669'85| 12,930
Total .. [138,550°04 | 67,174 |706,950'46 | 373,598
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TABLE XVI.

Quantity and Value of LIMESTONE reported to the Mines Department during 1904, and the Total Output to date.

1904. ToTAL To DATE,
-GoLDFIELD, DISTRICT, NumMBER 0 REGISTERED NAME OF COMPANY 5
OR MINERAL FIELD. Locarrrr. Teass. OR MINE. Quantity. | Value, | Quantity. ‘ Value. REMARKS.
tons. £ tons. - £
Yilgarn Gf. ... | Southern Cross Voided leases 2,548'86 1,607
* From State generally—
Fremantle ... ... § 13,897-20 | 1,699 | 68,93805 | +12,390
Total .. .. |1339720 | 1,699 | 71,486:90 | 13.997

* Ore flux received by the Fremantle Smelter, Ttd,

TABLE XVII.

-

Quantity and Value of DIAMONDS reported to the Mines Department during 1904, and the Total Output to date.

GOLDFIELD, DISTRICT NumBER OF | REGISTERED NaME oF COMPANY 1904. ToraL T0 DA“?"
OR MiNERAL F1rn, Tocarrry. LEASE. 0R MINE. - ” T ReMARKS,
Quantity. ‘ Value. § Quantity. I Value,
. ' carats. £ carats. £ . -
Nullagine D. ... | Nullagine ... { M.R:C.6L | {Morgans, A, E.) ... § 24 §230 tons conglomerate

returned 25 small dia-
monds (weight wun-
known) and 77°700zs.
Total ... 24 ] sgold.
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‘ TABLE
Return of Ore and Minerals other than Gold, entered for EXPORT from 1850-1904, inclusive, showing
METALLIC
COPPER ORE.
YEAR. -
‘West Pilbarra Gf. Northampton Mf, Phillips River Gf. State generally. Total.
Quantity. Value. Quantity, Value. | Quantity. } - Value. Quantity. Value, Quantity. " Value.
tons. £ tons. £ tons. £ tons. £ tons. £
1850 . .
1

3 24 750 7°50
5 2-05 2645 205 2645
6 57-00 1,017-90 57-00 1,017-90
7 80-00 1,92000- 80-00 1,920-00
8 43325 9,631'50 43325 9,531°50
9 941-50 14,122:50 941-50 14,122-50
1860 517-50 8,021°25 .817°50 8,021'25
1 409-00 6,339'50 409:00 6,339°50
2 783-50 12,536-00 78850 | 12,536°00
3 76300 12,208:00 763:00 12,208:00
4 1,076:00 17,216:00 1,076-00 17,216:00
5 88600 13,29000 886°00 13,290-00
6 557:50 8,362:50 557-50 8,362:50
7 337:00 5,05500 33700 5,055'00
8 . 8300 1,24500 83-:00 1,245:00
9 15500 2,325'00 15500 2,325°00
1870 600 9000 600 9000
3 5650 84750 . 56 50 847°50
4 . 6650 997-50 | . 6650 997-50
5 . 20475 3,071-25 . 204:75 3,071°26
6 . 27900 4,185-00 27900 | 4,185°00
7 . 5350 80250 5350 802-50
8 9-:00 135:00 900 13500
1880 . 8:00 120:00 §-:00 12000
2 1-50 22'50 150 22:50
3 500 75600 5-00 7500
4 118:00 1,770°00 11800 1,77000
5 119-50 1,792:50 11950 1,792-50
6 24900 3,73500 24900 3,735'00
7 2300 34500 23:00 " 84500
8 87-50 1,487-50° 87'50 1,487-50
- 9 112-00 1,904-00 112-:00 1,904:00
1890 8:00 13600 8:00 136-00
1 26250 4,462°50 v . 262560 4,462'50
21 't+412:00 6,318'80 155:00 2,377-20 567-00 8,696°00
3 50-00 60600 e e 5000 60600
) 802:00| 12,832:00 24°00 120:00 ! 826'00 12,952-:00
6 6-30 10000 630 100:00
7 6485 731°25 2115 302:00 86-:00 1,033-25
8 a 280°87 3,334:00 b74:53 931-50 35540 4,265'50
9 1,404°50 | 31,978:'50 58655 9,473-25 e .- . e 1,991°05 4145175
1900 54355 | 10,696°00 10515 2,411°00 | ¢ 19741 3,355:00 d 846'11 16,462°00
1 1,058:00 | 26;464-00 50 10°00 1,205-00 22,107°00 39675 6,322:00 2,660°25 54,903:00
2 6850 1,698:00 2000 33000 162:00 2,469-06 33:00 | 489-00 283°50 4,986:00
3 360 180-00 2505 46000 30170 3,538-00 15-45 34900 345°80 4,527-00
R 14 5000 50000 - 11-00 154-00 72-:00 \1,589'00 13300 2,243-00
Total | 5,006'67 | 99,901'05 | 9,394'83 | 148,744'30 | 1,784'85 | 30,679'00 | 714'61 | 12,104'00 | 16,900°96 | 291,428'35

+ These figures are liable to revision,

not stated.

3+ Probably the produce of the Greenbushes Tinfleld.

a 280 tons. 17cwts. 2qrs.
h 278 tons 8cwts. 1qr.

as they refer to Countries beyond the Commonwealth only. The interstate export figures of Western

b 74 tons 10cwts, 2qrs.
4 101 tons 18cwta, 3iqr.
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XVIII. ) .
the Quantity obtained from certain Goldfields and Mineral Fields, and the declared Value thereof.
MINERALS.
LEAD ORE. ’ BLACK TIN (Dressed.Tin).
- - - YEear.
Northampton Mf, Pilbarra Gf. - - -~ |- - Greenbushes Mf. Total. ’
Quantity. Value. Quantity. Value. Quantity. Value, Quantity. Value.
tons. £ tons, £ tons. £ tons. £
500 5500 1850
ot 400 3
4
2500 25000 5
7
- 8
13'50 13500 e e 9
9850 - 98500 § . | cen L ) . 1860
7900 79000 . 1
900 9000 2
23000 2,300:00 3
8000 80000 S ) 4
703:00 8,436°00 e T 5
27350 3,28200 . 6
902:00 10,824:00 | | e .9 7
1,100°50 13,206-00 8
69950 8,394°00 o e . 9
1,209:50 14,51400 | | e ) : 1870
42000 5,04000 . , e . 1
36400 4368001 . .. — S 2
96550 11,586-00 .. 3
2,14375 | . 25/725°G0 4
2,289-00 27,468°00 5
2,191-50 26,298-00 6
3,955°60 447,466-00 7
3,617°50  43,410°00 8
2,775°00 33,300000 ] ... . : 9
1,921-00 15,368-00 e . ) ! 1880
1,400°50 11,20400§ ... ... . . . e ] 1
1,798'50. 14,348:00 e 2
1,038'00 7,266-00 3
69600 4,872:00 4
46500 3,25500 | ... R i 5
611-00 4271700 ... e , - 6
47100 4,71000 i . 7
532:00 5,320°00 e . 8
25000 2,60000 § .. e . ) . 345°00 300-00 9
213-5¢ 2,135-00 s e ven e 3+67-50 5,400:00 1890
2500 250000 ... ... e 20400 10,200-00 20400 10,20000 1
29°75 15000 e S 26549 . 13,843:00 £26549 | . 18,843:00 2
5645 3,470°00 171-50 . 7,664°00 1 227-95 11,134:00 3
1900 949:00 - 871°25 14,32500 || 390256 15,274-00 4
27715 ) 9,703-00 || 27715 9,703-00 5
LN : . ' 13725 4,338:00 | 13725 4,338:00 6
24 400 9556 | 827500 | . 9555 3,276:00 7
500 | 3300l - .. g 6814 2,760-00 || g 6814 2,760:00 8
16:00 9600 | - 2955 2,025°00 h 27841 21,138°00 j 30796 28,163-00 9
26-85 242:00 e 36834 30,146-00 1 101-94 8,032-00 k 47028 38,178:00 1900
43900 * 34,600°00 6750 4,895°00 - - 50650 39,49500 1
24800 19,69800 3100 2,870:00 27900 22,568-00 2
267-00 20,988:00 2470 1,868°00 N 29170 22,856-00 s 3
e el 6400 4,932:00 24-00 1,389-00 - 8800 6,321-00 +4
33,64385 364,756:00 149134 116,808°00 2,11788 106,300°00 3,68172 } 228,808°00

Augtralia for 1904 are not yet available, 3+ Ses Woodward's Mining Handbook, Perth; By Authority, 1895; p. 128. *; Declared ; weight
¢ 197 tons Sewts. 1qr. d 846 tons 2cwts, 1lqr. ¢ 868 tons Gewis. 3qrs. f 265 tons 9cwts, 3qrs. ¢ 68 tons 2cwts. 3qrs.
J 807 tons 19cwts. lqr. k 470 tons Scwts. 23qrs.



194

TasrLe XVIIL.—Return of Ore and Minerals,. other than Gold,

NON-METALLIC MINERALS.

ORES NOT
ASBESTOS. COAL. MICA. OTHERWISE COPPER INGOT.
Yesz. ; ENUMERATED. :
State generally. Collie River Coal Mf, State generally. State generally.
Quantity. Value, Quantity. Value. Quantity. Value. Quantity, Value. Quantity, Value,
tons, £ tons, £ tons. £ tons. £ tons. £
1 ; .
2 . .
3 . .
4 .
5 .
6 .
7 .
8 .
9 .
1860 .
1 .
2 .
+8 . .
4 .
5 .
6 . ... .
8 - . .
9 . . .
1870 . .
1 . .
2 . .
4 . .
5 . .
6 . ..
7 . L
8 .
9 .
1880 .
1 .
2 .
3 .
4 .
5 .
6 .
7 .
8 .
9 N .
1890 .
1 .
2 .- . 2t 2500
3 .. 2% 4-00
5 . 24 300
7 24 20900
8 1-00 100 | T
9 + 1:00 79800 77200 ‘4 5000 s
1900 855'00 350:00 2t 800 | 500 8500 F 24890 | 17,47500
| | 2 . 43940 | 31,062:00
1 97075 969:00 + 400 { $41110 | stoaroo
2 . e 12-00 12:00 74300 4700 §175°00 7,918:00
. , s . " 5145 3,371:00
3 20 | 1000 12200 | 23000 { s.00580 | 2uoiron
+4 1100 7:00 2405 2:00 9900 3,676:00
Total 20 1100 | 2,14775 | 2,111°00 204°00 3005 | 35800 2,478'65 | 118,223'00

2t Declared; weight not stated.

4+ 13 packages; weigsht lnot stated.
T

ewt. plumbago ore.

5+ Estimated ; no tonnage given.

6+ No tonnaga given,

91 Advantage has beepn taken of the series of years
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entered for EXPORT from 1850-1904, inclusive—continned.

COMMERCIAL PRODUCTS. T

TIN INGOT.

PRECIOUS STONES,

SILVER. (White Tin.) PIG LEAD. .
Yxair.
State generally, QGreenbushes Mf. State generally. State generally.
Quantity. Value. Quantity. Value. Quantity, Value. Quantity. Value,
oz8. £ tons. £ tons. £ carats. £ .
. 1850
. 1
- 5500 1,200°00 3
. 12200 2,440°00 4
. 13375 2,675°00 5
. 60°00 1,200:00 6
. 120°50 2,410:00 ° 7
. -61°00 1,220-00 8
. 2475 49500 9
. vee e 1860
. - .. 1
. . 2
. ' 3
. 4
5
543-:00 5000 7
9
1870
1
2
3
- e 4
425 8925 5
“547-00 15500 6
541-:00 15:00 7
.- s 8
9
5+5-00 89-00 " 1880
541-00 2000 1
e . 2
3
4
5
. 546-00 12000 7
. 542-00 4000 8
. 1890
.. 1
. 2
. 3
. 4
. 5
6450 11-00 7
e - 8
77:00 1,077:00 9
28,749-00 3,594:00 142:35 18,872.00 vee s 1900
60,869:00 7,609-00 9650 12,607-00 1
83,293:00 9,190 00 14100 16,380-00 2
168,113:00 19,153:00 23535 29,277-00 . . .. 3
399,190°00 45,912°00 12900 16,15500 5,352:00 63,170-00 +4
740,214°00 85,458:00 744°20 93,291°00 6,035'75 76,476'25

6 packages estimated at 10 cwts,

7+ 2 tons cobalt ore, value £41; 1 ton plumbago ore, value £6.
covered by this table to show in detail the quantity of Commercial Products exported.

34 22 tons antimony ore, value £230, -

§ Copper Matte,
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PART III—

TABLE

~
Quantity and Estimated Value of MINING

MoTivE PraNT, Pg;‘:i ¢
Employed in Employedin | o B
* ining. Reduction, g £
. Steam Engines. ® @4 =
GOLDFIELD. DisTrICT, 81ATE BATTERIES. .| R % $g g . ;‘EE .
e ¢ | BB |HE|, 8 5|58 &
< 5] . % ] 8 =l
203, E) 2|6 |58 SR E|SE| E
B8 BE R |5 |eA 5|5 F|SE| £
Nl 25 < ] 3 2 2
§lexy Zxl Bl g g4 )E | 8
Q Q
a|a |&" & | & |2 |84 4|8 | &
1. Kimberloy . 3 21 2 .. 1
. { | Marble Bar 4 4 2 4 3 1|1 3 10
2. Pilbarra U | Nullagine 2 . . 1 2 3 1 12
3. West Pilbarra 1 . 1 3 2 - I O T S | 5
4. Ashburton . e
§. Gascoyne ... . e e e e b e
6. Peak Hill .. 3| 1 1 7114 .. 1| 3] 9 8 ¥
Do. Ravelstone 1 | IO I TR o 4
(| Lawlers ... 39| 15 16 26| 26 3,..1"6| 6] 8 93
Do.. Lake Darlot . Y i IR R ITOUN IO 4
7. East Murchison ... Do. ... Wiluna ... . 1L .. R R O I 3
: Black Range 1 3 20 e e e 6
Do. ... Black Range 1 N IR ISR RN IOPR O 2
Cue 22 6 8 81 7 1. 2] 2 5 21
Do. ... Tuckanarra 1 D I IR T I OO R 2
Nannine ... - 22 10 12| 18| 20 31 1| 2| 3] 14 53
. : Do. ... Meekatharra 2 2 U O T I 6
8. Murchison 3 | Day Dawn 27| 7] 10| 13| 9 4l s| el 4| o
M¢t. Magnet 21 3 11 12 6 2] .. 2| 2 -6 16
Do. ... - Boogardie 2 10 U RO R O R T e
L Do. Lennonville - 1 ... 1 1) oo d - 4
9. Yalgoo ] 11 1 5| 10| 10 1(...7 2} 38 6 26
(| Mt. Morgans 12 4 5{ 6] 6 1.0 3 2} 1 28
Mt. Malcolm 42 12 171 15| 18 4| ... 7] 8} 4 79
Do. Leonora, ... L DO O R T I AROU o 4
10. Mt. Margaret < Do. ... Pig Well 14 1 | e | | 2
M¢t. Margaret 21 5 11| 124 12 21...1 5] 6 5 38
Do. ... - Burtville o271 N P .
L Do. .. Laverton 2 I IO R R T I e e
| Menzies ... 22 .9 16| 171 15 71 21114 9 8 59
Do. Menzies ... e 20 10 o] s 3
Do. ... Mt.1da ... 1 1 1 1) 14 .. 1) 171 .. 4
Ularring... ] e 6 3 21 5 & 2 4| 49 .. 7
. Do. .. Mulline ... . 21 .1 1 1 4
11. North Coolgardie 3 Do. ... Mulwarrie IS0 IV N IR N N vl il s
Niagara ... 23 2 81 1231 91 4 5| 4 2 23
Do. Niagara ... R T .1 2% 1 1 5
Yerilla 9 5 2 11 5 27 .. 20 2 3 13
) L Do. ‘Yundamindera 4
12. Broad Arrow . 28 5 17| 184 16 4] ... 81 31 11 52
( Kanowna 23 3 11| 18| 14 31 6| 8| 9] 13 29
13. N.E. Coolgardie ... )] Bulong ... 4.1 .. 4 31 2% .. 4 1 1} .3 4
: ( | Kurnalpi 1 29 oo iy
14. East Coolgardie ... 138 14 7611841 64|10 2| 58|71 53| 166
,’ Coolgardie - 4o 38 8 28 | 82 29 71 11214 7 93
: Do. Coolgardie = . 2 1 .. JUURE ORI 2
15. Coolgardie ‘L Do. ... Widgiemooltha ) R T ST I
Kunanalling 16 5 100 11| 9 8 ... 1)1 ‘3 56
16. Yilgarn 16 1 9] 127 9 5/ 7| 5| 6 7 30
Do. Southern Cross i I . ) S R O i 4
17. Dundas 14 3 124 156} 10 41 1| 9| 8 5 48
Do. e Norseman 2 1 ) S OO I 5
18. Phillips River ..... 2 1 2 41 3 31 1| 1| 1 1 8
19. Donnybrook 6 21 .. 1 1 1] .. 3
' State generally ... . 4 61 .. 1 9
’ |
ToTAL (GOLD-EXTRACTING MACHINERY 573 | 129 297 (-517 | 358 | 97 | 25 !163 181 | 184 | 1,092
. Tinfield { Greenbushes Mineral Field 6 2 5 20 2} 2 1 3 17
Government Tin-dressing Plant 1/ 1 1 . 3
Copperfield Phillips River Government Smelter 1 1 1 . 2
Coalfield Collie River Coal Mineral Field 12 7 P 1 21
ToraL MACHINERY OTHER THAN GOLD-EXTRACTING 18 9 71 4 41 2 4| 1 3 43
TOTAL MINING MACHINERY 501 | 138 | 297 | 524 | 362 | 101 | 27 |167 182 | 187 |1,135
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MINES.

ALL

XIX,

MACHINERY erected on the 31st December, 1904.
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TasLe XIX.—Quantity and Estimated Value of MINING

GOLDFIELD, *

DisTRICT.

i
1

i i
STATE BATTERIES.

REDUCTION PLANT (continued).

‘Wheeler’s Pans.

Settling Tanks.

Percussion and Shaking
Tables.

Concentrators.

Classifiers.

Trommels or Revolving

Screens,

Spitzkasten,

Vanners.

Cyaniding.

Leaching Vats.

Agitators and
Agitating Vats.

Storage Vats.

Filter Presses.

10,

11.

12.
13.

14.
15.
16.

17.

18.
19.

PP ® N =

Kimberley
Pillarra ...

West Pilbarra...
Ashburton
Gascoyne
Peak Hill

Do. ...

~i

. East Murchi-
son

Murchison <

Yalgoo ...

. Mt. Margaret <

North Cool-
gardie

Broad Arrow ...

N.E. Cool-
gardie

East Coolg/au-die

i
Coolgardie <

Yilgarn

Do. ...
Dundas...

Do. ...
Phillips River...
Donnybrook .
State generally

ﬂ[.a.rble. ‘Bar .
Nullagine

Lawlers

Do.

Po. e
Black Range

Do. v
Cue ...

Do.

Nannine
Do.

Day Dawn
M¢t. Magnet ...
Do

Do:

Mt. Morgans
M¢t. Malcolm
Do.
Do.
Mt. Margaret
Do.
Do.
Menzies

Niagara
Do.

Yerilla
Do.

Kanowna
Bulong
Kurnalpi
Coolgardie ...
Do.
Do. e
Kunanalling

.I.C.avelsi;.(;ne
Lake Darlét ...
Wiluna

Bla.ck i?.,émge
;i‘ilckaﬁ;na
i\'d'eekat'il'a.rra
Boogardie ...
Lennonville ...

Leonora,
Pig Well

ﬁurtvi'l'lé
Laverton

.M'enzie.s“
Mt. Ida

Mullin; .
Mulwarrie

Niagara,

Yundamindera

d;)olga,.r.(iie ..
Widgiemooltha

é(')uthe.l:ﬁ Cro's.s.

Norseman

Hy

119

Tinfield .y

TorAL GOLD-EXTRACTING MACHINERY

{ Greenbushes Mineral Field
Government Tin-dressing Plant

Copperfield ... Phillips River Government Smelter

Co:

alfield

... Collie River Coal Mineral Field

ToTAL MACHINERY OTHER THAN GOLD-EXTRACTING ...
:

TOTAL MINING MACHINERY _

Dot

R ORI R

Pl oWl

21
16
76
30
47
17

10
10

10

21

11

M N

70

[

12

16

36 |

201
3

16

: R
RIS TN

w [ =] :
ww&gpgpm- B O 0

230
137

Dot

HENV KN

. .o ..
WaT: NPT I N ROl

o

HE e :
I O WIO AT NN O®E: DO

=

138

370

67

197

73

375

1,308

246

478

166

138

370

67

202

"

376

19

1,308

478

166
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MACHINERY erected on the 31st December, 1904—continued.

‘WATER SUPPLY PLANT,

MISCELLANEOUS,

ESTIMATED VALUE OF PraxT,

Chlorination.

Reverbefatory
Furnaces.

Cupelling Fur-
naces,

Refining Furnaces.

Asgay Furnaces.

Dams and Reservoirs.

Tanks.

Condensers.

’

Windmills,

Rock Drills.

Fan Blasts, -

Green Blowers,

‘Water Jackets.
Electric Light Plants.

Bereens (Fixed).

and Furnaces.

Ventilating Fans

Tumblers and
Kickups.

State
Batteries.

District.

Goldfield.

20

Dpomtol Do nebol bof

=W oW

P N B R

N
HI- R

D oot

moi

.-:of l—l\ls

M X

I )

D onms ol Tl il

-l

=g .
PO

Do H
ISR

ool

Do b

P

Y T UG R

Deoee:

14
19
16
22

: ¥
D omo:

10
14

(=73

EREo® ovoweBowo

o e i
B 00 b0 o

203
2

@*msgmg:}:

26
18

[

21

58
12
11
43
49

T
10
25

383

26
4

14

5,000
4,000
4000
'3.500
4,000
4,000
5,000
4,000
‘4,000
2,500
4,000
4000

5,000
4,000

10,000
3,500
4,000
2,400

5,000
2,500

‘3775
6,000

R et e o e

£

19,266
16,900

Nt

277,486

11,106

)

41,650

93,789
277,845 | {

71,719

163,012 N
177,930

105,455

I

143,511

48,150

148,940
32,163

88,506
16,240
250

220,664
36,087

[PSUTUSA WG N -

5,500
35,166
3,500

106,242

288,591

485,008

30,560

446,397

872,764

91,856
105,086
1,711,985

256,651

88,643

101,970
* 32,150
10,000
65,000

73

133

194

187

1,363

282

28

881

94,175

4,236,913

6,232

67,887

6,232
43,948

14

[

-

8,232

108,067

134

197

201

10

102,407

4,344,980




TABLE XX.

the. respective Goldfields and Mineral Fields, during 1904, together with a comparison

Sfor the previous year.

wm

Synopsis . of ACCIDENTS, showing -Killed and Injured,
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TABLE XXI, e
<7
Deaths from Accidents in the respective Goldfields and Mineral Fields, during 1904, together with a Comparison for the previous Year.
‘ By FALLS oF GROUND, IN SHARTS, By MISCELLANEOUS UNDERGROUND. ON SurrAcE,
‘ o |8 -1 g g s 1 » .= ] :
. s B LR B L) ] g ]t ] fEl LT g
GOLDFIELDS AND MINERAL FIELDS. <3 Bl o0 | 4 9 182, oSl g W& | 4 | £ 2 £ % BB ] =1 . 414 @ .
3 @ 3 2 g o .| 8 Bl E ad | g% g k- : 13 . sl 2 18al 8 ’55 8 2] a g :5 3
AR R N R E R A A NI LTI A IR E A A A R A R
Bl e | e g 288 a | -8 S SE| Al & 2 |wg el sg| - |9a S/ g8 = ?.m. o
p 5338'52’%?%*%553‘55%%58g§§5§§%55?§83§§§§%§§3
] w3 3 2 l ]| 28 |988 38 | 88 | B¢ é Bl &l 8149 |9€] £| 5| 28| 5|38 & B8 w3 |3 &2 B %
= AleE|lm Al als |B & £ [ 2 el als B 8| & R R A= gl e |d dilelo
GOLDFIELD.
1. Kimberley 51 .. . . R TN R O | RUORN UV RO . I N .
2. Pilbarra ... 177 § ... . . . e e e e . I .
8. West Pilbarra ... .o 1. N O
4. Ashburton - 0N ORI T S
6. Gascoyne
6. Peak Hill . 2611 ... O IO OO I O N O R I o] 1
7. Bast Murchison 1,300 1 1 1]... il... 2
8. Murchison 1,549 | ... 2. 2 .11 1 3
9. Yalgoo ... 66| ... 1 ) 1) 1
10, Mt. Margaret ... 1,961 {1 ... 1 i I R 21...1 1 1f.. 3
11. North Coolgardie 1,736 | ... 1 1 2 10 ] .. ... 41...1 1 1]... 6
12. Broad Arrow .. 305 | ...
13. North East Coolgardie 682 1 ... 1 1 1 1f...0.. 2
14. Bast Coolgardie : 6,255 1 5 51 1 8 9 1 1 1 3] 2 2] 20
15. Coolgardie 1459 ¢ ... 11 1 1
16. Yilgarn ... 394
17. Dundas ... 460 1 1 1 1 2
18. Phillips River ... 74 -
19. Donnybrook ... e e
Goldfields generally ... 163
N 16,848
Coal ... Collie River M.F. 358
o Mt. Malcolm D. 75
opper - { Phillips River G.F. 94
T Greenbushes M.F. 115 1
m ** { Marble Bar D. ... 169
Total 1904 ... 17,6691 2 10 107 1] 10 2 1 4 11020 1; 3 6f 4 4] &2
Total 1903 18,219 | 7 Lj10| 2 18 1 6 91 2 4| 3 l 3 2 43
Comparison with 1903 ... ~6-1|{=|-2 ([-8] = +9|+1 +1|+4|+1]-5(+11)-1+3 -2 (-3 -3 1 -2-11 -1

108



Subject to the Regulations, any person may deposit gold at the Mint in his own name.

ROYAL MINT, PERTH BRANCH.

202

7t

P

Those

who cannot attend personally for the purpose may send the gold by an a,gent or under Police escort.

A circular can be obtained from the Deputy Master of the Mint giving all necessary information
for intending depositors, conditions of the Escort Service, Coining Regulations, etc., etc.

An Escort Service is provided by the Police Department for parcels of all sizes.

The consignor

pays for the carriage by coach or train, but the escort charges are collected by the Mint.

Forms for use in connection with gold sent to the Mint by post or under Police escort can be
obtained at the Mint.

The Mint charges are as follows :—

For Assaying, Refining, and Coinage.

Gross Weight of Deposit | ming charge. | Gr0s® Weight of Deposit | wint charge, | Gross Weight of Deposit | wryng cparge,
Up_to and including— £ 8. d. | Up to and including— £ 8. d. | Up to and including— £ 8. d.
48 010 0 420 4 7 6 1,600 11 9 2
50 010 5 430 4 97 1,600 12 1 2
60 012 6 440 411 8 1,700 1214 8
70 014 7 450 413 9 1,800 13 6 2
80 016 8 460 415 10 1,900 1319 8
90 018 9 470 417 11 2,000 14 11 8
100 1 010 480 5 0,0 2,100 15 4 2
110 1 211 490 5 2 1 2,200 1516 8
120 1 50 500 5 4 2 2,300 16 9 2
130 171 520 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 8 2,600 18 6 '8
160 113 4 580 514 2 2,700 1819 2
170 115 5 600 516 8 2,800 1911 8
180 117 6 620 519 2 2,900 - 20 4 2
190 119 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 8 3,200 22 1 8
220 2 5610 700 6 9 2 3,300 2214 2
" 230 2 711 720 611 8 . 3,400 23 6 8
240 210 0 74C 614 2 3,500 2319 2
250 212 1 760 616 8 3,600 2411 2
260 214 2 780 619 2 38,700 26 4 8
- 270 216 3 800 7 1.8 3,800 2516 8
280 218 4 820 7 4 2 3,900 26 9 2
290 3 0 5 840 7 6 8 4,000 27 1 8
300 3 2 6 860 79 2 4,100 2714 2
310 3 4 7 880 711 8 4,200 28 6 8
320 3 6 8 900 714 2 4,300° 28'19 2
330 3 8 9 920 716 8 4,400 2911 8
340 3 10 10 940 719 2 4,600 30 4 2
350 31211 960 8 1 8 ‘4,600 3016 8
360 315 O 980 8 4 2 4,700 31 9 2
370 317 1 1,000 8 6 8 4,800 32 1 8
380 319 2 1,100 819 2 4,900 3214 8
390 4 1 3 1,200 911 8 5,000 33 6 2
400 4 3 4 1,300 10 4 2 B
410 4 5 5 1,400 1016 8

For every additional 100ozs. the charge is increased by 12s. 6d.
Nore.—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 the case of metal of the value of
£3 17s. 103d. per oz.:—

Weight of Deposit. | Bate of Ohargo At Net Value of Deposit.
Ounces. d. £ s d £ 8 d
50 26 010 5 194 3 4
100 25 1 010 388 6 8
600 2-3 516 8 r | 2230 8 4
1,000 20 8 6 8 388 8 4
5,000 16 33 6 8 19,435 8 4
10000 15 64 11 8 88,872 18 4

Norte.—From 1st July, 1905, a proportion of silver in deposits of gold is paid for by the Mint as follows :—
In deposits under 1,0000zs. gross: all silver-in excess of 8 per cent. of the weight of the deposit after melting.

» from 1,000,

2

»

5 000 , »
10,0000z8. upwa.rds

to 5,000
,» 10,000

10

»

I

2»

22

5 2

22 » P

2 3 »

4
The rate at which pa,yment for silver is made is liable to fluctuation. The present price is 2s. 6d. an oz. fine.
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‘ GOLD ESCORT SERVICE.
Table of Rates fized by the Comvmissioner of Police.
From [ To Period. B()a‘:;g:r Remarks,

d.

Abbotts ... | Nanpine ... ...'| Monthly ... 1

Australia United Mine ... | Maleolm ... ... | Do. 13

Burbanks v . ... | Coolgardie... - Fortmghtly 0}

Burtville vee. .. | Malcolm ... ... | Monthly ... 0% | Not less than 1,0000zs.

Do. ... | Laverton ... ...4 Every two Actual cost: 19s. 3d.

months
Coolgardie ... ... | Perth ... | Fortnightly 0} | On all gold for the Mint.
Cork Tree ... | Lawlers ... ... | Monthly ... 1 Or if escort is specially provided, cost

£4 6s. 6d.

Cosmopolitan Proprleta.ry, Ltd. ... | Kalgoorlie... ... { Do, 1
Cue . ... | Geraldton ... ... | Do. 1
Field’s Find ... ... | Yalgoo ... ... | Do. 2
Geraldton ... | Perth ... | Do. 2
Kalgoorlie ... Do. Fortmghtly 0% | Special for Mint only.
Kanowna e+ . .. | Kalgoorlie... ...| Do. . 0%
Kathleen Va]ley ... | Lawlers ... Monthly 03
King of the Hills ... ... | Kalgoorlie .. ... | Do. 2
Laverton .. | Maleolm ... Do. 0% | Not less than 2,9000zs.
Lawlers ... | Leonora or Malcolm | Do, 18 | 4,0000zs. to 4,50002s.

Do. Do. do. Do. 13 | Exceeding 4,5000zs.
Leinster G.M. Co. ... ... | Lawlers ... Actual cost: £2 10s. 4d.
M¢. Sir Samuel Do. ... | Do. 03 | Not less than 1,6000zs.
Malcolm e ... | Kalgoorlie ... ... | Do. 03 | Not less than 7,8000zs.
Morgans . <. . ... | Malcolm .. ... | Do, 0% . | Not less than 4,3000zs.
Munara Gully ... | Nannine ... ... | Do. 0%

Nanunine ... | Cue... ... | Do. 1 Under 2,0000zs.

Do. . Do. ... | Do. 0% |} 2,0000zs. to 3,0000zs.
Norseman ... | Coolgardie... ... | Do. 2 .
Peak Hill ... | Nannine ... ... | Do. 2% | 2,0000zs. and not exceeding 2,6000zs.

Do. Do. ... ... | Do. 2 2,50002s. and not exceeding 3,0000zs.

Do. Do. ... | Do. 13 | Over 3,0000zs.
B.avensthorpe ... | Hopetoun ... ... | Do. Under 5000zs.: Actual cost.

Do. Do. ... ..| Do, 1} | Not less than 5000zs.

> Do. Do. ... ... 1 Do. 0% | Not less than 1,0000zs.
Wlluna ... | Malcolm ... ... | Do 3% | Not less than 2,0000zs.
Yalgoo ... ... | Geraldton ... ... | Do. ok
Yerilla ... ... | Kalgoorlie... ... | Do. 1%

Rates for carriage of gold on Government Railways :—

Distance not over— ‘

200 250 300 350

150
miles, | miles. | miles. | miles.

miles.

25 50 100
miles. | miles. | miles.

s.d.js djs ds d)s dis dfs djs d
Gold dust and bullion per 1000zs. 1 0/2 013 0|3 9|4 6|5 0|5 66 O

6d. per 1000zs. for every additional 50 miles, or part thereof.

NOTE. —A special reduction of 25 per cent. is made for all gold dust or bullion consigned to the Perth Mint.
To find the value per ounce of gold sent from o mine to the Mint.—Divide the standard gold by
the weight before melting, and multiply the result by £3 17s 104d.  For instance, supposing the Mint

return to show :—

Ozs.
Weight before melting .. 4741
Standard gold e .. 38819
The calculation would be as follows :— ,
4741)3819-0('805 ‘805 x £3 17s. 104d. =
37928 ‘805 x £3:894
805
26200 —_—
23705 19470
—_— 311520
2496 —e
— £3:134(670)
20
8. 2680
12

d. 8'160 = £3 2s. 8d., value per ounce of gold as
_— produced from the mine.

J. F. CAMPBELL,
1st July, 1905. Deputy Master.

By Authority: A. Curmis, Acting Government Printer, Perth.






