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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.
SIR,

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.

Reports from the Government Geologist, State Mining Engineer, Superintendent

of State Batteries, Chief Inspector of Machinery and Ohau'man Board of Examiners for

Engine.drivers, Chief -Inspector of Explosives and Government Analyst, Director of

the School of Mines, and Engineer for Min.es 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.
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PART I.---GENERAL REMARKS.

As compared with the mineral output f01' 1903~ the mineral output of Westel'll
Australia for 1904 shows a decrease in value of £348~350. This is mainly accounted
for' by the smaller goldproduction~ which in the latter year fell off to the extent of
£346~493.

Notwithstanding the lesser gold produotion~,the dividendspaid, by gold mines
amounted to £2l050~559~as against £2~024~152 in 1903 and £1~424:~~~2 ip1902.;.

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

GOLD.

The gold output for the year 1904 amounts to 1~983~2300zs.~ fine~ valued at
£8~424~226~ a decrease uf 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 lIs. 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 accomlted for by the
falling off in the grade of the ore treated, the average ,:alue per ton being less by 10'1
shillings than in 1903. Notwithstanding this~ it is satisfactory to note that the number
of producing mines has increa'sed in 1904; the dividends paid al(e substantially greater
than in lHO:3~ 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



Oreat Fingall Oold Mine, 1905 (Northern View).

DAY DAWN. MURCHISON GOLDFIELD.



pront, 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 kl}.own, 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 Rtill continues to produce about half the gold
output of the State, and although th~ 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 I

Great Boulder Proprietary the main shaft has reached a depth of ,1,976 feet, and at least
13 shafts on producing min,es 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 313'65 yielding fine ozs. gold 1,010'75, besides 4,516·240zs. of silver.
Gold valued Al4,2931· .
Silver @ 2s. 452 5makmg the value per ton of ore treated = .£15 2s. 6d.

£4,745

TIN.

Tin mining has more than held it's own during the year, the increase in value
of black tin raised amounting to £2,927. The Pilbarra field is responsible for the
greatet part ()f this increase, and as deposits both of lode and alluvial tin have been
reported during the year 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. Jac~ 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 e,xisted 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.



COPPER.

The quantity of copper ore raised during the year was 3,969 tons, valued at
£25,180, showing a f~ling off, as compared with the previous year, of £'31,3tH in
valu.e. 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 all 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. ,

OTHER· MINERALS.

The output of silver, which is obtained as a by-product, has more than doubled
during the year, the total being 399,190ozs., 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 report.ed that prospecting
operations in the North-West have disclosed the presence of valu.able deposits of the
best variety, and as further prospecting work is being done it may lead to the opening
up of comme£cially valuable deposits.

(..



Poppet Legs 110ft. high, Great Fingall Gold Mine, 1905.
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.----------------------_.__._--------------------,

COMPARAllvr STATISTICAL DlACRAMS
RELATINC TO

OUTPUT AND VALUE or COLD AND OTHER MINERALS, LANDS LEASED rORCOLDMININc
IN WESTERN AUSTRAliA

AND THE COLD PRODUCTION OF AUSTRALASIA FOR THEYEAR 1904.

Fig.1

Fig:3 Fig.4-
IRONSTONE

COAL_
__=:~~~~J(BLACKTINCOPPER ORE

COAL
IRONSTONE:

BtL1ME$TONE:

l. 0

o

fig.S Fig.6 Output or Cold in the States of Australia
and the Colonies of New Zealand

_,---",r==:=.,sOUTH AUSTRALIA
&NORTHERN TERRITORY

1408 1905



COMPARATIVE STATISTICAL DIAGRAMS.

---~~---

EXPLA.NA.TORY NOTES.

Fig. l.--Output of Gold from various Goldfields as reported to Mines Department.

Fig. 2.-Gold produced from various Goldfields as given by the Export and Mint returns.

Fig. a.-Valne of Gold and other Minerals.

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

Fig. 5.-A.reas of Land leased for Gold Mining on the various Goldfields.

Fig. a.-Output of Gold in the States of Australia and the Colony of New Zealand.
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PART n.-MINERALS RAISED.

TA.BLE 1.

. Quantity and Value 0/ all the Minerals produced during 1903 and 1904.

1908. 1904. Increase or Decrease for Year
COIDP\tred with 1903.

Description of Mineral.

I Quantity.' I IQuantity, Value. Value. Quantity. Value. ,

.£ .£ .£
1· Antimony (exported), statute tons ... 22 230 ... ... - 22 - 230
2· .Asbestos (exported) do. ... t 10 ... ... - t - 10
3· Black Tin (raised) do. ... 817 55,890 855 58,817 + 38 + 2,927
4· Coal (raised) do. ... 133.427 69,128 138,550 67,174 + 5,123 - 1,954
5, Copper Ore (raised) do. ... 20,526 56,541 3,969 25,180 - 16,557c - 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 1,442 577 + 1,222 + 489
8· Limestone (raised) do. ... 1,280

178 H'97 I,SW
+ 12,117 + 1,521

9· Plumbago Ore (export!'d) do. ... .., ... :t 2 :t + 2
10, Silver (exported), ounoes (fine) ... 168,113 19,153 399,190 45,912 + 231,077 + 26,759

Total Values ... .., ." 8,971,937 ... j 8,623,587 ... - 348,350

t 4cwts. ~ lcwt.

The abl've table shows that the total value. of the mineral production of the State
'has, as compared with the production for 1903, decreased by £S48,350, 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.

TA.BLE 2.

Summary of Gold Ereported and received at the Perth Branch of the Royal Mint during 1903 and
1904, compared witk the yields reported to the Mines Department; also the percentage of the latter
for the several Goldfields, and the average value of Gold per ton of Ore treated.

Export and Mint, Reported Yield.

Goldfield. percen~ for each Average Value of Gold
Gol eld. per ton of Ore milled.

1903. 1904. 1903. 1904.

I I
1903. 1904. 1903. 1904.

fine ozs. fine ozs. Ifine ozs. fine ozs. I I"hillings shillings
1. Kimberley 434 32 645 206 '03 '01 45'14 24'34... ... ·.. 1 '42 .' 122'432. Pilbarra ... ... ... ... 12,052 6,931 9,570 8,030 '49 158'98
3. West Pilbarra ... ... ... 5,493 4,321 5,100 3,428 '26 '18 86'92 75'04
4. Ashburton .,. ... ... 115 126 904 510 '05 '03 ... ...
5. Gasooyne ... .. , ... ... 31 11 ... ... ... ... .. . ..~

6. Peak Hill ... ... ... ... 29,599 17,475 31,750 14,113 1'62 '74 40'82 25'62
7. East Murohison ... ... ... 87,212 85,847 87,278 93,591 4'45 4,'89 47'24 40'44
8. Murchison ... ... ... ,208,361 217,916 204,182 214,403 10'41 11'20 95'46 87'52
9. Yalgoo .. , '" ... ... 1,478 2,796 3,138 2,353 '16 '12 110'52 36'58

10. Mt. Margoaret ... ... ... 190,853 183,071 182,764 183,523 9'31 9'59 47'25 52'50
11. NorlhCoolgardie ... ... 168,502 141,133 162,139 145,064 8'26 7'58 64'53 53'02
12, Broad Arrow ... ... .., 23,446 20,980 26,021 22,180 1'33 1'16 55'50 66'62
13. North-East Coolgardie ... ... 40',455 33,317 54,459 50,955 2'78 2'66 58'37 55'82
14. East Coolgardie .. , ... .., 1,151,238 1,139,597 1,062,898 1,050,923 54'16 54'91 93'27 77'62
15. Coolgardie ... ... ... 77,000 62,173 71,286 63,200 3'63 3'30 55'52 54'96
16. Yilgarn ... '" ... ... 22,761 29,994 19,277 25,509 '98 1'33 32'06 32'74
17. Dundas ... ... ... 35,217 33,181 33,846 31,830 1'72 1'67 107'14 77'72
18. Phillips River ... ... ... 7,578 2,984 7,051 4,017 '36 '21 70'71 53'20
19; Donnybrook ... ... ... 83 .... 53 ... .... 11'26 . ..

Goldfields generally ... ... 2,893 1,345

1,~:361 1"9~:'" 1~:00 11~:00 ;~:301
...

Totals and Averages ... 2,064,801 1,983,23() 66'20

•
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The discrepancy \ between the yield as reported to the. department and that
arrived at from the export and Mint figures, whieh is taken to represent the output ·of
the State, still continues. As in previous reports, in comparing the outputs of the
vaJ..ious goldfields, the reported yields are used.

The East Coolgardie Goldfield remains the largest producer, nearly 55 per cent.
of the total reported yield being derived from that field. The Mm:chison Goldfi~ld

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 East Murchisonfield 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 76';3 shillings in 1903
to 66'2 shimngs in 1904; but it is satisfactOl'Y to note that, notwithstanding this, the
dividends paid have increased.

The average value per ton in the Pilbarra field has increased from 122'4 shillings
in 1903 to 159 shillings in 1904, put the tonnage treated is small, and,doubtless, ~s

facilities are increased, large bodies of ore that do not now pay to treat will be worked
at a profit.

• TABLE 3.

Number of Gold-producing Mines in the several Goldfields arid Districts during 1903 arUll904~

100a. 1904.

Goldfield. District.

I I. Goldfleld.District. Goldfield. District.

Kimberley .. , ... ... ... ... .. , .... 1 ... 1

Pilbarra { Marble Bar ... 12 1 21 I' 13 ( 23 + 2... ... Nu11aginll ... 9 ) <- 10 )...
West Pilbarra .... ... .. , ... ... ... 2 ... 2 -
Peak Hill ... ... ... .. , ... .. . ... 10 .... 11 + 1

East Murchison { Lawlers .. , ... 67 ( 77
, 68· ( 111 +34... Black Range ... 10 ) ( 43 I

~.
Cue 51 , r 55 1... ...

}Nannine ... ... 53 5-7 m.Murchison ... ... Day DaW'n... 21 206 i 19 J - 9... ,
Mt. Magnet ... 81 l 66

Yalgoo ... .. , ... ... ... ... ... 9 ... 9

~
Mt. Morgans ... 23 } r' 31 I

Mt. Margaret ... Mt. Malcolm ... 49 151 t 66 r 179 + 2S
Mt. Margaret ... 79 J S2 i

~
Menzies ... ... 74 l { 99

NorthCoolgardie
Ularring '" ... 62 r 283 59

J 295 + 12... Niagara 85 74... ... JYerilla '" ... 62 63 (

Broad Arrow ... ... ... '" ... ... 28 .. . 87 + 9

~
Kanowna '" ... 46 I r 36 }N.E. Coolgardie ... Bulong ." . ... 32 J 81 -{ 82 . 72 - 9
Kurnalpi '" ... 3 l 4

East Coolgardie ... .. , '" ... ... 52 ... 80 +28

CooIgaro.ie { Coolgardie ... 70 ) 106 " { 82 } 119 + 13... ... Kunanalling ... 36 5 37
Yilgarn ... ... ... ... ... ... ... 32 .. . 41 + 9
Dundas .... ... ... ... ... ... ... 29 ... 36 + 7
Phillips River ... '" ... ... ... ... 14 ... 15 + 1
Donnybrook ... ' ... ... ... '" ... ... . 3 .. . .... - 3

----------... 1,105 ... 1,228"

It will be seen that 'the number of producing mines has incr~ased 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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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
Donny~rook Goldfields has the number decreased.

TABLE 4.

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

8
6
2

83
48
2
o

9
66
04
54

23
6

88
.j,

09
6

80
1
5
7
7
5
2
7
7
o

46
7

09
1
6
7
9
5
9

24

o

06

-_.
Production. Increase or

Decrease for
Goldfield. District. Name of Mine.

I
Year, cam·

1903. 1904. pared with
1903.

fine ozs. I fine ozs. fine ozs.
1. Peak Hill ... ... ... ... ... Peak Hill Goldfields, Ltd. ... ... 30,719'71 13,705'S3 _17,013'88
2. East,M:urchison ... Lawlers ... ... East Murchison United, Ltd. ... ... 17,677'75 21,6()4,'89 + 3,927'14
3. Do. ... do. ... Golden Age Consolidated, Ltd. ... ... 6,963'93 3,118'42 - 3,845'51
4. Do. ... do. ... Gwalia Consolidated, Ltd. ... ... ... 1,562'63 3,624'64 + 2,062'01
5. 00. ... do. ... ,;Leinster ... ... ... ... ... 10,661'53 4,811'23 - 5,850'3
6. D.o. ... do. ... Bellevue Proprietary, Ltd. ... ... 15,136'66 15,540'75 + 404'09
7. Murclaison ... ... Day Dawn ... Great Fingall Consolidated, Ltd: ... ... 129,278'24 156,702'30 + 27,424'
8. Do. ... Mt. Magnet ... Morning Star Quartz Co., N.L. ... ... 5,375'90 3.466'57 - 1,909'33
9. Mt. I\{argaret .. , Mt. Morgans ... Westralia Mt. Morgans G.M. Co., Ltd. ... 53,703'72 38,357'81 _15,345'91

10. Do. ... Mt. Malcolm ... Merton's Reward G.M. Co., Ltd. ... ... ... 4,772'78 + 4,772'7
lI. Do. ... do. ... Mt. Malcolm Mines, Ltd. ... ... I ... 1,764'31 3,180'17 + 1,415'8
12. Do. ... do.. ... Sons of Gwalia, Ltd... ; ... ... ... 62,828'73 62,049'91 - 778'8
13. Do. ... Mt. Margaret ... Craiggiemore Proprietary, Ltd. ... ... 4,382'42 3,958'59 - 423'
14. Do. ... do. ... Ida H. G.M. Co., Ltd. ... ... ... 12,856'44 12,369'96 - 486'
15. Do. ... do. ... Lancefielci G.M. Co., Ltd. ... ... ... 7,068'29 10,734'01 + 3,665'7
16. North Coolgardie ... Menzies ... ... ILady Shenton G.Ms., Ltd. ... ... ...

13,587<11 I 675'87 -12,911'2
17. Do. ... do. ... Menzies Consolidated G.Ms;, Ltd... ; ... 8,341'31 8,972'58 + 631'27
18. Do. ... do. ... Queensland Menzies G.M. Co., N.L. ... 10,029'75 6,874'46 - 3,155'2
19. Do. ... Ularring ... Golden Pole G.M. Co., Ltd. ... ... ... 2,01)0'70 9,614'36 + 7,563'
20. Do. ... do. ... Lady Gladys G.M. Co., N.L. ... ... 3,269'90 3,392'94 + 123'
21. Do. ... Niagara ... ... Englishman: Cosmopolitan Proprietary, 53,290'72 42,961'18 -10,329'

Ltd.
22. N.E. Coolgardie ... Kanowna ... White Feather Main Reefs, Ltd. ... .., 12,062'94 11,236'71 - 826'
23. Do. ... Bulong ... Queen Margaret G.M. Co., Ltd. ... ... 5,420'24 7,220'00 + 1,799'7
24. East Coolgardie ... ... ... ... Associated G.M~. of W.A., Ltd. ... ... 65,034'52 72,409'40 + 7,374'
25. Dc>. .. , ... . ... ... Associated Northern Blocks (W.A.), Ltd.... 50,38·t·08 36,l34'74 -14,249'3
26. ~o. ... ... ... ... Golden Horseshoe Estates Co., Ltd. ... 194,650'52 179,222'43 -15,428'
27. o. ... ... ... ... Great Boulder Main Reef, Ltd. ... .... 10,216'59 7,848'43 - 2,368'1
:.!8. Do. ... ... ;., .. . Great Boulder Perseverance IJ.M. Co., Ltd. 169,421'89 137,117'09 _32,304'
29. Do. ... l::: ... ... Great Boulder Proprietary G.M., Ltd. ... 133,751'24 132,473'23 - 1,278'0
30. Do. ... ... ... Ivanhoe Gold Corporation, Ltd. ... ... 129,996'35 126,252'00 - 3,744'3
31. Do. ... ... ... ... Kalgurli ll-.Ms., Ltd.... ... .. . ... 41,581'88 46,471'25 + 4,889'3
32. Do. ... ... ... Lake View Consols, Ltd. ... ... ... 56,521'94 48,090'47 8,431'4
33. Do. ... ... ... .. . Oroya-Brownhill Co., Ltd.... ... ... 93,218'48 153,225'63 :;60,007'1
34. Coolgardie ... ... Coolgardie ... Burbanks Birthday Gift G.M., Ltd. ... 14,506'20 1,930'18 _12,576'0
35. Do. ... do. ... BayleY\1 G.Ms., Ltd.... .. , ... ... 474'14 2,611'41 + 2,~37'2
36. Do. ... do. ... Westralia and East Extension Mines, Ltd. 19,823'10 16,482'23 - 3,340'8
37., Yilgarn ... ... ... ... ... British and Foreign Development Syndi- 3,543'18 5,836'88 + 2,293'7

cate, Ltd. .
38. Do. ... ... ... ... Fraser South Extended G.M. Co. ... ... 5,124'49 3,230'03 1- 1,894'
39. Do. ... ... ... Hope's Hill G.M. Co., Ltd. ... ... ... 6,411'62 5,712'75 -- 698'8
40. Do. ... ... ... ... Mt. Jackson G.Ms., Ltd. ... ... .., 449'86 5723'95 1+ 5,274'
41. Dundas ... ... ... ... .. . Cumberland G.M. Co., N.L.... .. , .. 129'65 5:724'46 I+ 5,594'8
~2. Do. ... ... ... ... Lady Mary G.M. Co., N.L. ... ... ... 595'95 1,214'41 + 618'4
43. Do. ... ... ... ... Norseman G.Ms., Ltd. ... ... ... 1,450'61 138'04 - 1,312'5
44. Do. ... ... ... ... Princess Royal G.M. Co., N.L. ... ... 24,444'85 17,531'16 - 6,913'6
45. Phillips River ... ... ... ... Gilbert G.M., Ltd. ... ... ... ... 4.909'32 1,662'37 - 3,246'9
46. Do. ... ... ." ... Phillips River G.M. Co., N.L. ." .. . 1,087'15 770'76 - 316'3

---- -------
1,495,760'50 1,456,759'26 -39,001'

Of the above 46 mines, 27 produc~d 180,980 fine ounces less, and 19 produced
141,979 fine ounces more than in 1908, being a net decrease of 39,001 fine ounces.

I
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TABLE 5.

A verages of Gold Ore raised and treated, and Gold produced therefrom, per man employed on the several
Goldfields 01 the State during 1903 and 1904. • .

1903. - J 1904.

Tons oLGold Ore raisedI Fine Ounces of Gold ITons of Gold Ore raised IFine 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
employed employed employed employed employed employed employed employed

above and above and abvveand above andunder under under under under under under underground. ground. ground. ground. ground. ground. ground. ground.

tons. tons. fine oos. fine ozs. tons. tons. fine ozs. fine ozs.
1. Kimberley ... ... ... .. . 21:16'67 .. . '157'67 100'00 60'00 28'67 17'20
2. Pilbarra ... ... ... 49'87 29'55 71'88 42'59 31'29 21'04 58'56 39'37
3. West Pilbarra ... ... ... 150'74 .. . 154'23 322'91 322'91 285'27 285'27-
4. Ashburton ... ... ... ... .. , ... ... ... ... ... ...
5. Gascoyne ... ... ... ." ... ... ... ... ... ... ...
6. Peak Hill ... ... 393'29 182'02 188'99 87'47 449'95 186'4ll 135'71 56'23
7, East :Murchison ... ... 271'37 134'74 150'95 74'95 305'48 149'92 145'49 11'40
8. Murchison ... .... ... 222'43 1]5'50 249'94 129'78 277'14 1&3'11 285'55 137'15
9. Yalgoo ... ... ... 283'17 132'59 108'21 42'41 165'55 82-'17 . 71'30 35'65

10. Mt, Margaret ... .. , 225'10 136'70 151'68 92'11 271'76 150'50 . 167'96 93'02
11, North Coolgardie ... .. ' 181'70 109'95 138'02 83'52 231'90 132'78 . ,144'78 82'90
12, Broad Arrow ... .. , 160'66 92'81 104'96 60'63 153'27 86-44 12<r22 67'80
13, North-East Coolgardie .. , 149'37 91'90 102'63 63'14 156'43 102'99 102'80 67'68
14, East Coolgardie ... .. , 310'37 158'00 340'74- 173'46 353'11 '183'42 322'64 167'59
15. Coolgardie ... ... ,., 110'01 61'07 71'~lI:I 39'91 114'54 65'79 74'12 42'57
16. Yilgarn ... ... .., 296'04 133'22 111'72 50'27 366'90 167'64 141'45 64'62
17. Dundas ... ... .. . 102'99 6O'5a 129'88 7629 127'60 72'68 116'73 66'49
18. Phillips River ... ... 113'61 65'44 94-56 54'46 156'75 84'13 98'18 53'07
19, Donnybrook ... .. , 14'81 9'09 1'96 1'20 ... ... ... ...

---- --- -----
Total averages ...

I
231'11 124'68 207'57 111'98 272'60 144'36 212'44 112'50

It w'ill be seen n.-om the above table that the amount of ore raised per man
employed above and under ground i~ greater 'by 19% 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 einployed above and under ground.

TABLE 5A.

Output of Gold from the severql States of Australia and the
Zealand during 1904.

Oolony of New

State. Value. I
Percen~e of
Total Value of

Output.

467,897 1,987,501 11'09

1

-------------

4,220,720 17,~2!l,478 . 100'00

1. Western Australia .. ,

2, Yictoria

3. Queensland ...

4. New South Wales .. ,

5. Tasmania

6 f South Australil\ ... ...
, t and Northern Territory

7. New Zealand

Total

Fine OZ~. £

1,983,230 8,424,226

765,596 3,252,045

639,149 2,714,934

269,817 1,146,109

. 65,921 280,015

17,898 76,025 1
11,212 47,623 )

46'99

18'14

15'14

6'39

1'56

'69

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 pre~ent output of gold from this State
to equal the total value of the gold output of the Eastern States and Ne'w Zealand.
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1903. 1904.

Goldfield. Name of ComplUlY. Par Value of Paid up to Nominal No. ofShares
Shares. Capital. issued. No. of I Total No. of I Total

Dividends Amount Dividends Amount
paid. paid. paid. paid.

,
.£ s. d, .£ s. d. .£ .£ .£

Murchison ... ... Great Fingall Consolidated Gold 010 0 010 0 125,000 250,000 3 200,000 4 337,500
Mines, Ltd. .

Island Eureka G.M. Co., Ltd. ... 0 2 6 0 0
~i I 10,000 80,000 1 1,000 ... ...

Mount Margaret ... Westralia Mount Morgans G.M. Co., 0 5 0 0 5 125,000 480,000 4 60,000 3 30,000
Ltd.

Lancefield G.M. Co., Ltd. 1 0 0 1 0 0
,

25,000 21,600 11 3,960... ... ... ...
Ida H. Gold Mining Co. (IJaverton) ... 0 5 0 0 5 0 60,000 216,000 4 28,606 3 13,000
Sons of Gwalia G.M. Co., Ltd. ... 1 0 0 1 0 0 350,000 325,000 2 79,500 2 97,500

Coolgardie ... But'banks Birthday Gift G.M. Co., Ltd. 1 0 0 1 0'0 180,000 180,000 ... 4,500 ... ...
North Coolgardie ... Queensland Menzies G.M.Co., N.L.... 0 5 0 0 5 0 33,000 132,000 6 19,800 ... ...

Cosmopolitan Proprietary, Ltd. ... 1 0 0 1 0 0 400,000 400,000 3 60,000 1 20,000

Menzies Alpha G.M. Co;, Ltd. ,Ord., .£1 1 0 O(
120,000 t loo,0020rd. 1 *1,000... l. Pref.,.£1 010 0) 19,998 pl'ef. ... ...

Golden Pole G.M. Co. ." ... 0 2 0 0 2 0 20,000 200,000 ... ... 3 15,000
North- East Cool- White Feather Main Reef, Ltd. .... 1 0 0 1 0 0 160,000 160,000 2 8,000 1 4,000
. ~ardie

Queen Margaret G.M. Co., Ltd. ... 1 0 0 1 0 0 100,000 95,050 ... ... 1 4,752
East Coolgardie ... Great Boulder Proprietary G.M., Ltd. 0 2 0 0 2 0 175,000 1,750,000 4 262,000 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., Ltd.... 5 0 0 5 0 0 1,500,000 300,000 3 270,000 3 270,000
Associated Northern Blocks, Ltd. ... 1 0 0 1 0 0 350,000 350,000 1 t87,500 ... ...
Kalgurli Gold Mines, Ltd. ... ... 1 0 0 1 0 0 120,000 120,000 4 60,000 4 60,000
Great Boulder Perseverance G.M. Co., 1 0 0 1 0 0 1,500,000 1,400,000 4 350,000 3 2!l.5,000

Ltd.
Oroya-Brownhill Co.• Ltd. ... ... 1 0 0 1 0 0 450,000 450,000 4 191,250 4 281,250
Associated Gold Mines of W.A., Ltd. 1 0 0 1 0 0 500,000 495,408 1 49,536 2 111,457
Brown Hill Extended G.M. Co., Ltd. 1 0 0 1 0 0 100,000 100,000 2 45,000 1 5,000
Golden Ridge G.M. Co., N.L.... ... 1 0 0 016 0 31,200 30,900 ." ... 5 1,925

r 257,312fully I
Lake View Consols, Ltd. ... ... 1 0 O~. paid, 92,M8 r35O,000 350,000 ... ... 1 26,250

L paid to 5s. J
Hainault G.M., Ltd. ... ... ...

I
1 0 0 1 0 0 130,000 121,000 .. . ... 1 6,050

oJ 35,000 fully

140,000Dundas ... ... Princess Royal G.M.Co., N.L. ... 010 paid, 45,000 80,000 8 32,000 3 12,000con. (6s.6d•I

Lpaid) J
Peak Hill ... ... Peak\ Hill Goldfield Co., Ltd.... ... 1 0 0 1 0 0 300,000 300,000 2 30,000 ... ...

------------ ---- -----._--------- ----
Totals ... ... ... ... ... ...- ... 2,024,152 ... 2,050,559

TABLE 6.
Dividends paid by Western Aust1'alian Gold Mining Oompanies during 1903 and 1904.

from infonnation supplied by the Governmtmt StatisticiAn's Ojfice and the Kalgoorlie Chamber of Mines.)(Compiled

• On preference shares. t This amount is exclusive of Is. per share paid in fully paid shares in the Northern Blocks Syndicate (May, 19(3).
added, the distribution for the year 1903 will be increased to £101i,OOO. and the total accordingly.

If the cash equivalent (£17,500) be

....
0:1,
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TABLE 7.

Quantity and Value of Minerals, other than Gold, reported to the Mines Department d1tring1904.

Goldfield, District, or Mineral Field.

Greenbushes Mineral Field .
Pilbarra Goldfield (Marble Bar District)

Total ...

Increase or De_Be for year
Quantity. Value. compared with 1908.

Quantity. Value•.

tons. Il tons. Il

BLACK TIN.

533'64 34,462 + 8'70 + 100
320'86 24,355 + 28'75 + 2,827

----
854'50 58,817 + 3NJ$ + 2,927

COPPER ORE.

Mt. Margaret Goldfield (Mt. Malcolm District)
Phillips River Goldfield

Total ...

From State gElnerally

Yilgarn Goldfield ... .
From state generally

Total ...

500'00
3,468'89

a,968'89

-44,657
+ 13,296

-31,361

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 pl'oducedon the ¥ount 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 placedor 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.

TABLE 8.

Quantity of Coal raised during 1908 and 1904, and Estimated Value thf,reof, with Number
of Men employed, and Output per Man. .

Men employed. Quantity raised.

------
Coalfield. Year. Quantity lilstimated

Per man em· IPer man em·raised. value.
Above \ Under ployedunder ploYed above
ground. ground. ground and under

• ground.

tons. it. I ton.. tons.

Collie ... , { 1903 133,427 69,128 94 308 433 332... ... 1904 138,550 67,174 75 283 490 387
,

The output of coal on the Collie field has been greater by 5,123 tons than in
1903, and it will be noticed that the output per man employed above and under ground
~hows an increase of 5.j tons per man.
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DIACRAM

of the Mineral Output. shoWin~~ Quantity & Value of Minerals other than Cold, reported to the Mines Department. from the Year -1899- onwards

Black Tin Copper Ore Ironstone Lead Ore CoaI Li mestone Tons.£
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PART I~I.-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.

Description of Leases.

Gold mining lease. on Crown land ...
"" "private property

Mineral leases on Crown land ... ...

1908.

I
1904.

No. I Acreage. No. I Acreage.

... 2,308 30,173 2,471 32.362

... 20 242 17 168

... 244 33,083 180 2&,589
-------------.-

2,572 ~ 63,498 2,6fi8 56,119

-------_._---------'------'._---'-----'----

Although the tot,al number of leases held for mining has·increased~ as compared·
with 190:3. the area leased is smaller by 7,379 acres. This is more than accounted for
by the falling off in number and acreage of coal mining leases on the Coll~e field.

Gold mining leases on Crown land have increased, as compared with the year
1903, by 163 in number, and' 2,189 acres in area, while gold mining leases on private
property show a falling off both in number and area.



TABLE 10.
Number and Acreage of Gold Mining Leases in force each yearfor the FiveYe~rs ending 31st December, 1904.

GOLDFIELDS. I
GOLDFIELDS.

Murchison

Broad .A rrow
Peak Hill

Kimberley
Yilgarn

Pilbarra

Ashburton

N.E. Coolgardie

East Murchison

-West Pilbarra

59

Duridas

-Coolgardie

... East Coolgardie
81 Yalgoo

352 NorthCoolgardie

6
124

12

2

46
26

120

110

I
Increase or De·
crease for !OM
compared with

IlI03.

15'63

~ 12"02

2"80
9'l8

11"00
'87

\.19~, \1904,"

Percentage of
• Total Aereage,

j
1904,

4
48
43
16

70
110
63
95
93

212
123
382

39
86

133
46
88

147

I 1900. j 1901. I 1902, I 1903. I

1-9-97
1-9-97

160 Le....es: 2,115 acres increase for 1904.

6-11-96
6-11-96

38 3 19 31 19 3 19 2 13 '06 '04 .. ,
765 32 497 37 584 74 985 62 861 3'24 2'65 .
379 36 316 28 256 27 258 20 2O~ ( 1'65 ..( 1'50 .
150 16 193 22 252 20 244 24 286)·.. )
.,. .0. ••• .0. ••• ••• '0' '0' .0.

678 92 . 800 95 933 89 8W 113 1,007 ~ -

1,~~~ ~g 1,~~ 1~~ 1,:~ 1i; ~;~~ = l:~ .;~~05
906 91 840 116 1,044 94 I 834 71 656 ...

1,164 85 986 68 733 72 793 88 913 2-61
2,786 197 2,464 188 2,274 170 2,076 167 2,104 ( 9'80
1,570 96 1,195 86 1,097 73 908 72 822 S
6,368 295 4,665 2&4 3,936 231 3,469 246 -a,57~ 11'40

480 41 512 35 417 28 365 'C1 284 1'20
1,183 95 1,155 100 1,364 129 1,508 135 1,649)
1,707 129 1,766 85 1,105 81 937 71 909. 17'90

725 48' 852 49 838 96 1,539 81 1,232 (
1,028 109 1,312 119 1,431 I 121 - 1,455 111 1,297)
2,064 Hi1 2,133 190 2,960' 1922,746 164: 2~ (9'03 10'48 663

.,. ,.. ..., ... ... .,. 89 1,017 )-
13 161 3 36 7 96 6 66 5 78 '21 '20 12

133 1,625 112 1,336 112 1,322 I- 89 1,118 82 1,073 l
38 509 59 798 73 887 67 909 74 1 084 ~ 6'68 8'51 742
8 133 573 4 54... ... Z1 '612 J

113 1,445 97 1,251 89 1,151 86 1,098 88 1,144 3'61 3'51
120 1,744 98 1,334 66 ' 747 59 693 i 62 719 2'28 2'21

12-3-97 I 123 2,510 222 3,970 169 2,767 132 2,089 159 2,454: l
12-3-97 i 154 2,990 161 2,939 140 2,515 103 1,836 143 2,384 r 14.-93 17'7'1 1,232 .. , Mt. Margaret

2.-4-..02/... ... ... ... 41 720 33 614 55 933 J " .
5 72 1 12 2 36 2 36 5 66 '11 '21 30 ... Gascoyne

I i: ~i~ ~7 ~~ \1~ ~~~: 1: - ~ 1i 1~ ll'OS "'58... 141 Donnybrook
5 1110 27 607 21 4i9 1'7 298 15 229 '98 '73... 69 Phillips River

I ... .., ... ... .., 1 '24, ... ... '07... .., 24 Greenbushes
I •.• ... ." .. , .. ; 4. 36. 4 36 '11 '11... .., Newcastle

i2,561 -36,024 ;'-503 34,498-1 2,424 32,570-12,328 30,415 2,488132,530- 100'00 100'00 12,983 - 868/

20-3-96
23-9-96
20-3-96
12-3-97

10-1-96
7-12-94
10-1-96
7-12-94

... I
13-11-96 \
13·11-96
13-11-96

I~-.LI j I j Ij \ ! \1\ j \ ) \ ! Ij I
D,8T&ICTS.

Name,

Kanowna
Bulong
Kumalpi

Men~ies .
Ularring .
Yerilla .
Niagara .
Lawlers ..
Black Range .

Marble Bar ...
Nullagine

Mount Margaret
Mount Malcolm
Mount Morgans

Coolgardie .
Knnanalling .

Cue... .
Nanniue .
Day Dawn .
Mount Magnet

Crown Land ...
Private Property

Private Property

20-5-86
1-10-88

1-10.88 ~

11-12"90,
~9-91 (

31-8-93

6-4~94 t
21-9-94
23-1-95

28-6-95 ~
28-6-95 t
20.9-95

20-3-96t
17-11-96

19-3-97

12-3-117 ~
25-6-97

11-11-99 {

21-9-00

Name, IProclaimed. I

North Coolgardie

Totals

North-East Cool­
gardie

Broad Arrow ...
Peak Hill

Dundas... ..,

Coolgardie .. ,

East Coolgardie ...
Yalgoo... ...

Kimberley
Yilgarn .. ,

Pilbarra .. ,

Ashburton

Murchison

Mount Margaret

East Murchison .

West Pilbarra .

Gascoyne ...

Donnybrook

Phillips River ...
Greenbushes
Newcastle



Kinsdla OoU Mine, 1904.

DAY DAWN. MURCHISON GOLDFIELD.

(



TABLE 11.

Number and Acreage of Mine:al Leases in force Mst December each year, for the Five Years ending 31st December, 1904.

DISTRICTS.

100

10
106

6

acres. a.cres.

\

Increase 0'1" De­
crease for 1904,

compa-red with
1003.

I j I j

6

597
180

1

30
4

10
703
80

2
38
3

286

10
1,192

176
10

7

2
54
7
1

16
10

2,259
655

10

802

3
2

100
20

1

15
5

1.179
756

1111' t IJ I J Ij I j \1.1

1900. I 1901. I 1902. I 1903. \ 1904.

3
1

51
21

7-12·94
7-12-94
10-1-96
7-12-94

.. . 3 30 3 30 3 21 1 6 1 60 54 .. ,
22-3-95 4 4(1 2 14 1 12 2 22 3 42 I 20 ..

1-9-97 .
... 35 360 20 156 15 110 13 180 11 130 50
... 2 4 1 2 3 14 1 2 a 14 12 .

... 15-4-96 3 20 1 12 1 12 1 12 1 12... .

... 15-4-96 1 80... '" ... 1 10 10 .
15-4-96 ... .., ... .., .

1-3-97 1 10... 1 1... ... 1
... 20 551 20 564 10 358 8 284 3 194 90
...1 6 1 6 1 6 1 6 1 . 6 . ..
... 98 30,743 96 29,785 94 29,145 94 29,145 68 20,975 8,170

15-4-96 2 17... '" . ..
15-4-96 ... ... .

... 15-4-96 1 12 1 12... .
.. 120120 12020 ..
... (i 65 6 68 4 50 5 125 1 20... 105
••• ••• .•.• .0. '0' '0' '0' ••• "0 .0' ••• • ••

1-4-97 3 26 1 3 3 11 2 6 1 3... 3 .
1-4-97 18 374 21 452 20 538 14 317 10 145 ... 172
2-4-02 ... ... ... ... 1 (i 1 6.. . ... .. 6

.' ~ ,': ~ ,,~ 1,,;~ r, 1'~ ~l JJ i ~, ~

......... 1 50 5 420 5 230 6 24°110 ...

-.-.. - 331- 36,7W- 374-36,illT~- 34,7;9- -m-133:083-l8O- 23.589T;;- 9,757

----------

Mt. Margaret
Mt. Malcolm .
Mt. Morgans .

Kanowna
Bulong
Kurnalpi

64 leases ; 9,494 ,acres d.ecrease fer 1904.

SUB-DlIsTBICTS. I

Marble Bar 16-6-92
Nullagine (i-1l-96

Menzies
Ularring
Yerilla
Niagara

Cane River '"
Other Localities

...
Coolgardie ...
Knnanalling '"

Cue .. '"
Nannine .
Day Dawn .
Mount Magnet

11-12-90

24-9-91J

l
7-4-92

16-6~92 ~
23-1-95
22-3-95

\22-3-95 {

22-3-95
28-(i-95

r
I

1n-8-95~

L
1-11-95

27-12-95
21-2-96

", rr 15-4-96~

J l
20-11-96

'1-1-97
1-4-97

r
1-4-97t

15-4-97
1-12-97

i-7-99
27-11-99

Mount Margaret

West Pilbarra .
Dnndas... .
Collie ... .

North-East Cool-
gardie

Broad Arrow .
Northampton .
Peak Hill

North Coolgardie

MINING DISTBICTS. I

Gascoyne
Yandanooka
Phillips River ...
Donnybror'k
Crown Land

Name. IProclaimed I

Totals

Greenbushes

Mllrchison

Pilbarra ... ,0'...
Yalgoo ...
Yilgarn ...

Coolgardie ...

East Coolgardie .. ,
East Murchison ...

Kimberley
Ashburton



TA.BLE 12.
Nu·mber and Acreage of Mineral Leases in force on /Jlst December, 1904, sMwing Minemls for which they are worked.

ILea..··1 Aere··1 Lea.e.·1 Aere•. , Lea.e.·1 Acre.·1 Leases·1 Acre•.) Leases.) Acre•.] Lea.e••1Acre•. ' Leases.! Aeres·1 Lea.e••1Acre••) Lea.e.·1 Acre.i Lease•.1Acre•. ' Leases. IAcre•. ' Leases.: Acre••1Lea...·1 Acre.·1 Lea.e•.J Acres.

A.shbnrton. MurehilOn. • Pilbarra. Coolga.rdie. North Coolgardie.
Greenbushes. Yilga,rn. East East Dundas. West Peak Hill.

Marble Bar. 1
Coo1gardie. Murchison.

I
Pilbarra.

Mnn:JULs. Uaroo. Day Dawn. NuJJagine. Coo1gardie. Mensies. UJarring.

- - -- --

-------1- --6- --ao S97 --4-1180 -----1-- 00---3-42111- 130 --3-'14--12-'-1-10 -1-

ill 8 55 2 12
2 2S .

1 2

20

1 HI

Antimony
{iypsum
Coal
-Copper
Ironstone
Limestone ...
-Copper, Silver, and Lead
-COpper and Ironstone
Tin ..
Silver _..
Silver and Lead ... ... .
-Copper and other Minerals .
-Copper and Silver
Clay... .
Building Stone ...
:Bllildiug Stone aud Mica
Lime... ..
-Copper and Lead ...
CoPl"'r, Lead, and Blend
Lead '
c()pal
Graphite
MiC>\
Asbestos

Totals

1 6

3 130

50 1~ 10 3 194

6

6 3 194 ....
00

Increase. IDecre&le.

Increaseor.Decrease
for 1903 compared

with 1902.•Total
acreage.

CrownLanda
outeide pro­

claimed
Mining

Districts.

Mt. Margaret.
Broad North. Yandanooka. PhilJips River. Donnybrook.

Kurnalpi. Arrow. ampton. Jl[~~~- IMt. Ma!COIm.I_t. Morgans.

North-East
Coolgardie.

ILe...···1 Acre··1 Le....··1 Aere··1 Lease.. / Acre•• , Lease•.I Acre.ILea.... jAcre•. ILeases·1 Acre.·1 Lease••J Acre•• ILease.·1 Acre•• ILeases.IAa!"•./ Lease..[Acre..
'----'----7--------'-----i----

Collie.

i Leases·1 Acres.

Mnn:iuLS.

_____________________J 1 _-=-__iz --= "_'_5_

68 2,0975 J 20 20 I 1 I 3 10 145 I ... I·.. 1 65 81 s39 2 31 I 6 240 23,589 I, 140 9,634

2 20

80
80

4 80

"i ISO
20,975 8,170

65 30 8lI6 1 1,522 ... 956

"i ." 60 60
8 ..... 29 11

727 l56

155
45

PS 21
2 81 l56 DO

I 2 10
125

10

1155

3
1

3

1

Totals

.Antimony
Gypsum
Coal
Copper
Ironstone
Limeatone... ,,' ."
Copper, Silver, and Lead...
CoPl"'r and Ironstoll6 '"
Tin
Silver ." ".
Silver Bnd Lead ,,' ."
Copper and other Minerals
Copper and Silver .
Clay . ". ...
:Building Stone .. ,
Buildlug Stone and Mica
~ime ... ,., .
Copper and Lead _ ...
-Copper, Lead, and Blend
Leat
Opa.! ."
Graphite
Mic" ".
Asbestos



Salisbury Oold Mine, 1905,

CUE, MURCHISON GOLDFIELD,



Claims, etc.

TABLE 13.

Claims and AuthoriseiJ, Holdings under the Goldfields Acts and Regula.tions, existing on 31st December, 1903 aM 1904.

Pilba.rra. Murchison. Coo1gilrdie. North Coolgardie.

•Kimberley. Yilgarn. I ·Ashburtcn. I I Dundas. coof:~e. YsJlroo. I I .
Marble Bar. Nu1la(rine. Cue. Day Dawn. I Nannine. Mt.llagnet. coolgardie.1 KunanalUag. ][enzies. IUlarring. Yerilla. NiagaJ:a.

7 1 3 3 5 '2 5 is i"4 's '"4 12 11 18 3 29 42 7 18 4 51 "i 13 24 a 32
23 23 13 9 10 9 12 12 8 7 18 13 23 20 71 3. 3 3 698 615 °14 8 124 119 6 6
14 13 12 14 4 . 5 7 6 1 21 13 9 6 17 3 11 10 22 22 58 48 14 14 9 7 55 47 ill iM) 9 _,~:l.

3 5 4 Z 3 3 2 3 1 1 1 3 6 4 12 10 10 11 10 6 II 2 1 1 1 2 2 5 3
11 12 i. 2 1 ~ 2 1 1 2 3 3 2 5 4 5 4 1 1 2 5 1 2 1 1 4 4

4 11 4 3 5 5 8 7 6 6 9 7 1 23 23 68 48 1 5 4 12 8

"2
6

1 ... 3 20 2 3 7

....
CO>

Water .Bights ...
~ofWaterBights

Quartz Claims ..
AlluvisJ. Claims .
Beward Claims ..

~"K.:~=":::
Business Areas ..
M~ery Areas ..
'Tailings Areas .
Garden Areas .
Tunnelling Areas .
Poultry Farms .
Lode Claims

I 10 9 1 1 9 7 10 11 22 24 4 4 1 3 28 '¥l 36 S6 46 49 54 4.5 1
1

33
S6 35 6 1 9 7 24 31 113 68 8 4 1 8 218 197 198 198 134 142 1102 1055 852

28 8 14 26 ~ ~ ~ '2 ~ ~ If • 2 . 32 11 113 114 35 38 ~ ~'2 4, 1~

30
81.5

2
1.

15
76

2

15
59
2

6
13
1

9
19

23
57
5

22
59

East Murchison. North.East Coolgardie. Mount Margsret. Increase or De·
West Broad Peak Hill. Gascoyne. Donny. Phillips Outside

TOTAL.
crease for 1904

Pilba.rra.
KanoWna·1 I Arrow. brook. Biver. Goldfields. compared

Claims, etc. Esst I Black Bulong. Kurnalpi. Mount I Mount I Mount with 1903.Murchison. Range. Margsret. Malcolm. Morgans.

1903. 1904. 1903. 1904. 1903. 1904. 1903. 1904. 1903. 1904. 1903. 1904.- 1903. 1904. 1903. 1904. I 1903. 1904. 1903. 1904. 1903. 1904. 1903·11904. 1903. 1904.1 1903. 1904. 1903. 1904. In- De-
1903. i 1904. crease. crea.ee.

Watsr~hts '" ... 20 '¥l 3 2 2 9 9 11 10 1 13 1.5 14 13 25 31 59 58 19 20 9 11 I' 472 491 19
Area of. ater Rights ... 54 48 3 10 13 33 52 5 43 2 -fIJ 51 151 143 84 115 326 208 89 92 40 57 Stilll 8523 158
~zClaims ... ... 14 7 60 73 '¥l 48 8 16 10 17 8 5 122 29 7 11 2 6 576 428 148

uvisJ. Claims ... '" 3 3 201 211 4 41 2 3 4 3 4 2 1 2 247 298 51
Beward Claims

13 74 72 "2; 20
1 1

200
1 1

.Pros.r:ting Aretiii 6 9 13 3 9
i4

90 23 42 51 20 11 1 8 !3 533 479 54
Besi cc Areas ... 32 19 6 9 10 61 61 1 4 16 110 92 44 31 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 6 53. 1 617 459 158

~~:: 7 7 2 9 9 2 6 2 2 5 6 2 1 6 6 1 1 1 1 1 1 99 98 ... 1
3 4 11 3 2 4 4 1

"3
2 2 2 1 55 58 3 .illGarden Areas ... 24 23 2 1 2 3 3 4 3 8 8 19 14 3 3 16 15 234 200

Tunnelling Areas ::: JPoultry Farms

I
." 6 6

Lode Claims ... I 3 1 42 42

•. No returns received.



. '

,TAIlLE 14.

Claims and Authorised Holdings under the Mineral Lands Acts and Regulations, existing on 31st December, 1903 and 1904.

Dundas.

','0.

1

2

331

1

1
2
5
2

1

Murchison. IGeeenbushes.

1003. 1 1904. [1900, I 1904,

.50 47
31 35

52 47

50 44
3 3
4 7
5 6
3 4

'"'"

K I I Y"--, East East I North I Westimberley. Ashburton. Pilbarra. Yalgoo. ....~~ Coolgardie. Coo1J;(ardie. Murchison, I Coolgardie. Pilbarra.

, Water Rights :..
Area.of Water Rights
Lode Claims ...
Alluvial Claims
Reward Claims
Prospecting Areas
Residence Areas
Business Areas
Machinery Areas
'l'ailings Areas
Garden Areas .. ,
Washing Areas
Pipe Tracks

1003. 11904. I' 1003. 1 1904. 1 lOOs. 1 1904• I

Gascoyne. IYan~ooka, IPhillips River. I
1003. /1004. ~ 1003. f 1904. I

~
0

Increase or Decrease
Totals. for 1904, compared

with 19OO.

1900. 1904, Increase. IDecreo.se.

52 47 5
43 35 8

8 3 5
54 48 6

28 '30 2
50 44 6
3 3
4 7 3
5 6 1
4 4

2 2 e.

10

2

12

Donnybroo~ ICrown Lands. I

1710

' ...

'"

1

Peak HiJl· IMt. Margaret·1

1900. 11904. j.iOO3. 11004. I

1

IIl~ Arrow. INorthampton. j
, 1003. 11904.

I North-East
Coo~e.

1

Collie.

1003. \1904.

Wa.ter Rights ...
Area .of Water Rights
Lode.Claims ...
Alluvial Claims
Reward Claims
Prospecting Areas
lIMidence Areas
Busi:aess A.reas
Machinet'y Areas
Tailings Areu
Garden Areas ...
Washing Areas
Pipe Tracks

Claims, etc.

• No returns received.



Cue One Oold Mine, 1905.

CUE, MURCHISON GOLDFIELD.
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TABLE 15.

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

MINING ACTS. MIlIBIUL LA.NDS ACTS.

,

Fucil;! OF 'ISSUE.

Albany,
Ashburton
Black Range
Broad Arrow
Broome
Bulong
Bunbury
Busselton
Carnarvon
Collie
Coolgardie
Cue ...
Derby
Esperance
Gascoyne * .
Geraldton .
Greenbushes
Kalgoorlie .
Kanowna .
Katanning ..
Kimberley
Kookynie ...
Kurnalpi
Lawlers

, Marble Bar
Menzies
Mt. Magnet
Mt. Malcolm
Mt. Margaret
Mt. Morgans
Nannine , ..
Newcastle :..
Norseman ....
Northam
Northampton
NulIaginet
Peak Hill ...
Perth
Phillips River
Pinjarra
Southern Cross
Ularring
West Pilbarra
Williams
Yalgoo
York ...

Total

Miners' Bights I ~nsolid~ted I Buoiness Mining I Consolidated I Qua.rry I Business
• Millers' RIght•. Licenses. Licenaes. Mng. Licenses. Li'censes. Licenses.

1903. \1904. I 1903. I 1904. I 1903. I1904. 1903. I 1904. 11903. \1904. I 1903. 1 1904.1 1903. !19M.

.8 I 4
20 37 1

102
267 230 5 3 1

3 1 ......
219 193 1 1 6

3 3 1 4
3 1 5
5 16 ....
6 11 1

443 497 8 1
334 375 10 2 1 2 ~ 0·. 5

4
....

... I
7 8 3

11 187 1 276 51 2 3
1,223 1,210 6, 1 21 2 ...

362 433 15, ,;. ~

7 5 '.4<'

22 ' 26 L 1
313 427 21 ...
46 44 ...

588 352 51 8 2 13
110 282 115 1 100 6
298 300 6 1
345 234 12 3 1
310 307 ,1 .22 2 10 1
329 383 25 2 3
171 230 2 1
113 245 'l' 17 3 1 1

7 1
278 2&6 20, 5 .,~"

6'· 4
6

114 ~37 3
83 9]- 5

114 135 29 3
'60 116 2 49 2

I5 1 •
116 151 12 1

I,70 114 12 1
106 I 53 8 1 7 1

"371
31 I81 9

~ 2 ............ 2 ... ... I---------- '-------1--
6,554 7,353 1 3 294 33 526 69 25 1 3, ...

I

• Ashburton. t See Marble Bar.

NOTE.-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.
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TA.lILE 16.

Number and Acreage of .Miners' Homestead Leases in force on 31st December, 1903 and 1904.

1903. 1904. Increase. Decrease.

Goldfield. District.
Leases. IAcreage. ~s.l AcreSlIe. IAureage. Leases. IAcreage.Leases.

~

Dundas ... ... ... ... ... 17 964 17 804 ... ... ... 160
Broad Arrow ... ... .. ... ... 3 70 6 140 3 70 ... ...
Yi1~arn ... ... ... ... ... 2 23 7 118 5 95 .'.',' ...

{' Mt. Morgans ... 1 20 3 140 2 120 ... ...
Mt. Margaret ... Mt. Malcolm ... 8 1,530 14 2,540 6 1,010 '0-' ...

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 .... .. .
Coolgardie t ... ... ... 36 4,869 36 3,830 ... ..'. ... 1,039... Kunanalling 1 20 1 20'" ... ... ... ...
East Coolgardie ... ... ... ... 23 894 38 1,884 15 990 ... .. .
Phillips River ... ... .... ... 27 2,413 35 3,273 8 860 ... ....
Peak Hill ... ... ... ... ... 9 1,788 10 1,793 1 5 ... .. .
North-East Coolgardie Kanowna ... ... 15 290 20 655 5 365 ... ...

r Menzies ... ... 1 20 5 650 4 630 ... .. .
North Coolgardie t Yerilla. ... ... .. , ... 1 5 1 5 .. ', .0' •

Niagara ... ... 4 365 7 410 3 45 ... ...
East Murchison t ... ... ... 3 565 4 545 1 ... .... 20

Black Range ... ... ... 2 560 2 660 ... ... -----
180 17,503 242 21,610 63 5,848 1 1,241

Increase for 1904-62 leases, 1,107 acres.

I

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

•

,



I

Long Reef Oold Mine, 1904.

LENNONVILLE. MURCHISON GOLDFIELD.
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PART IV.-MEN EMPLOYED.
TABLE 17.

Average Nu,mber of Men engaged in Mining during 1903 and 1.904.
--------

Reef or Lode. Alluvial. Total.
GoJd1leld.

1. Kimberley .

2. Pilbarra .

3. West Pilbarra
4. Ashburton .
5. Gascoyne ..
6. Peak Hill '"
7. East Murchison

8. Murchi,son ...

9. Yalgoo

10. Mt. Margaret

11. NorthCoolgardie ...

12. Broad Arrow

13. North-East Coolgardie ...

14. East Coolgardie .

15. Coolgardie ..

16. Yilgarn .
17. Dundail ..,
18. Phillips River ..
19. Donnybrook .

Goldfields generally

District.

(Marble Bar
t Nullagine ...

(Lawlers ...
l. Black Range

J
c:ue... ..'
Nannine ..
Day Dawn .

LMt. Magnet

rMt. Morgilns
i }It. Malcolm
LMt. Margaret
rMenzies .

tUlarring ..
Niagara .
Yerilla .

{

KanOWna ..
13ulong .
Kurnalpi ..

I Coolgardie ...
l. KunanaJIing

::: }

1903. I
3

76
113
31

363

1,150

243
239
619
457

'74
505
798
678
65:.1
282
683
300
386
627
138

7
6,119
1,305

428
380
429
125
44
75

1904.

5
59

118
11

251

1,300

231
204
715
399

66
476
780
705
575
273
581
307
305
486
184

12
6,255
1,130

329
394
460

74

163

1903. I

111121
15

100 I
35 '

7
626

18 I44
31
14
12

.45
38
26
53
68

112
161
87

178
61

1,200
232
53

25
14

1904.

12
46
27

104
22

6

196

15
161
23
20
14
6

29
47
19
66
49

·135
90
80

t211
68

282
175
36
3

25
9

1903. I
14

197
128
131
35

370

1,776

261
283
650
471
86

505
8~

716
678
335
751
412
547
714
316
68

7,319
1,537

481
380
454
139
44
75

1904.

17
105
145
115
22

257

1,496

246
365
738
419
80

482
809
752
594
339
630
442
395
566
395
80

6,517
1,305

365
397
485

83

163

'\,

Total-Gold Mining... 17,329 16,848 ~1--;::956 20,716 18,804

MINERALS OTHER THAN GOLD.

Tin

Copper

Coal
Limestone

( Greenbushes M.D. .
t Marble Bar D. .

{

Mt. Malcolm D. .
... Northampton D. ...

Phillips River Gf. ...
Collie River Coal M.D.
Yilgarn Gf.... . ..

Total-Other Minerals ...

128
1

64
402

1

596

75

94
358

527

:tI68
:1:126

294

:1:115
:1:169

284

168
126
128

1
64

402
1

890

115
169
75

94
3!'i8

811
1---I---I----I---r1---- ---

GRAND TOTAl, 17,925 17,375 3,681 2,240 21,606 19,615

• Alluvial rush at Mt. Howe. t AlluVlal rush at Woodline. 1: Class1fled elsewhere as employed at mmes.

It will be seen that the number of men engaged in mining is less by 1,991 than
in the year 1903. The decrease occurs principally in gold mining, the jaIling off
amounting to 1,912 men, while in mining for other minerals the decrease only amounts
to 79 men. It will be seen that 1,43 Lhave abandoned alluvial gold digging, and that
the number of men working reefs has only decreased by 481.

TABLE 18.
Avemge Nu,mber of Men emplayed at Mines during 1904.

Mineral IPercentage I Increase or
of total men decrease com.
employed~ pared with 1903.

Tin ... ... ... '" ·232 52 284 1'61 - 10
Coal ... .... ... '" 75 283 358 2'03 - 44
Copper ...

~

... '" 89 80 169 '95 - 24
Gold ... ... ... ... 7,926 8,922 16,848 95'41 -481
Limestone ." ... ... ... ... ... ... - 1

Total ... ... ... 8,322 9,337 17,659 100'00 -560

• As the tin obtalued is principally "strllam tin," the average number of alluvial workers has been, in
. this case, included under the heading "Above ground."



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
1903,95'41 per cent. were employed on gold mines, so it will be seen that this percentage
is slightly g-reater this year.

TABLE 19.

Average Number of Men employed at Gold Mines during 1004, classified ac~ording to the.
several (;Joldfields. and tkeproportion of Men employed in each Goldfield. .

1
Increase or : Percentage of total men

Goldfield. Above Under decrease employed.
ground. ground. Total. compared

with 1903. 1903. I 1904.

1. Kimberley ... ... .. I 2 3 5 + 2 '02 '03
2. Pilbarrll ... ... ... .., 58 119 177 - 12 1'09 1'05
3. West Pilbarra ... ... .., ... 11 11 - 20 '18 '06
4. Ashburton ... ... ... ... ... '" ... '" ...
5. Gascoyne ... ... ... ... ... .. . .,. ... ..,
6. Peak Hill ... ... ... 147 104 251 - 112 2'09 1"49
7. East Murchison ... .,.' 662 638 1,300 + 150 , 6'64 7'72
8. Murchison ... ... .., 805 744 1,5:49 - 9 8'99 9'19
9. Yalgoo ... ... ... .. , 33 33 '66 - 8 '43 '39

10. Mt. Margaret ... ... 875 1,086 1,961 - 20 11'43 11'64
11. North 'Coolgardie ... ... 742 994 1,736 - 181 11'06 10'30
12. Broad Arrow ... ... ..' 133 172 305 - 81 2'23 1'81
13. North"East Coolgardie .. , 233 449 682 - 90 4'46 4'05
11. East Coolgardie ... ... 3,006 3,249 6,255 + 136 35'31 37'13
15. Cooll\'ardie ... ... ... 621 838 1,459 - 274 10'00 8'66
16. Yilgarn ... ... ... ... 214 180 394 + 14 2'19 2'34
17. Dundas ... '" .., 198 262 460 + 31 2'48 j:l'73
18. Phillips River ... ... ... .34 40 74 ,- 51 '72 '44
19. Donnybrook ... ... .. , ... '" ... - 44 '25 ...

Goldfields generally ... .. , 163 ... 163 + 88 '43 '97
--- ------------

Total ... ... ... 7,926 8,922 16,848 -.:. 481 100'00 100'00

It will be seen that the number of employee8 on gold mines decreaserl by 481 as
compared with the numbet in 1903. While the number substantially increased on the
East Coolgardie and East Murchisongoldfields, and to a lesser extent on the Kimbedey,
Dundas,and 'Yilgarn fields, a falling off appears in all 'the other goldfields, notably in
the Coolgardie and NorthCoolgardie goldfields. .

TABLE 20.

.Alluviat' (Gold) Workers.

1

IIncre&se or de-
Goldfield. 1903. 1904. crease coWOO

with 1 .

1. Kimberley 11 12 + 1
2. Pilbarra 136 73 \63
3. West Pilbarra 100 104 + 4
4. Ashburton ... 35 22 13
5. Gaseoyne ...
6. Peak Hill 7 6 1
7. East Murehison ·626 196 4.10
8. Murchison ... 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 7I
13. North-East .CooIgardie ... 326 359 + 33
14. East Coolgardie 1,200 262 938
15. Coolgardie ... 285 211 74
16. Yilgarn . 3 + 3
17. Dundas 25 25 =
18. Phillips River 14 9 5
19. Donnybrook

Total 3,387 1,956 ~. 1,431

• Accounted for by rush at Black BaIlA"'.



Champion Oold Mine, 1904.

NANNINE, MURCHISON GOLDFIELD.
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While the number of alluvial workers was greater in 1903 than for several years
past, the number eng'aged in this class of mining during 1904 is smaller than fOl~ 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 Mwchison is noticeable; doubtless
many men have turned their attention to reefing.

•
P A.RT V.-ACCIDENTS.

TABLE 21.

Men Killed and Injured in Mining Accidents during 1903 and 1904.

Killed. Injured. I T_
GOLDFIELD.

_ Killed and Injured.

lOOS. I 1904. 1903. I 1904. 1903. I 1904.

1. Kimberley ... ... ... ... ... ... ... ... '"
2. Pilbarra ... ... ... 2 ... ... ... 2 ...
3. West Pilbarra ... ... ... ... ... ... .. . ... '"

4. Ashburton '" ... ... ... ... ." ... ... .. .
5. (Jascoyne ... ... ... ... ... .., ... ." ... '"
6. Peak Hill ... ... ... 1 3 2 3 3
7. East Murchi~on ::: ... ... 4 2 8 4 12 6
8. Murchison ... ... ... 4 3 11 12 15 15
9. Yalgoo ... ... ... ... ... 1 ... ... ... 1

10. Mt. Margaret ' on Gold Min~s 4 3 19 18 23 21
l on Copper Mmes ... I ... 4 ... 4 '"n. North <:oolgardie ... ... 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 .. , ... ... ... .. . ... ... ... '"

MINING DISTRICTS.
Northampton ... ... ... ...

I

... ... ... ... ...
Yandanooka ... ... ... ... '" ... ... ... ...
Greenbushes ... ... ... 1 1 4 ... 5 1
Collie ... ... .. '. ... 1 I .. . 8 4 9 4

---
Total 43 I 42 179 153 222 195... ... I

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 aceide~t 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 statistios,
only accidents through which a man has been incapacitated for over 1i days have been

• taken into account.

TABLE 22.

Deaths from Accidents at Mines during 1903 and 1904.

lOOS. 1904.

KIND OF MINES. Nnmber of Persons Death Bate per 1,000, Number of Persons Death Bate per 1,000
killed. Persons employed. killed. Persons employed.

Above 1Under I T ta.! Above IUnder ITotsl Above IUnder I Above \ Under I ta.!gronnd. ground. 0 • ground. ground. • ground. ground. Tota.!. ground. ground. To •

Coal ... '" ... ... 1 1 ... 3'25 2'49 ... ... ... ... ... ...
Gold ... ... .. . 7 34 41 '88 3'64 2'37 4 37 41- '50 4'15 2'43
Other mines '" ... ... 1 1 ... 6'33 2'05 ... 1 1 ... 7'58 2'21

------------
3'77 -'I 2'36

-------- --------
Total for all mines ... 7 36 43 '83 4 38 42 '48 4'07 2'38
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I t 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 rateper thousand is slightly higher.

TABLE 23.

Dp,aths 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 Goldfields during 1903 and 1904.

Number of Deaths. ~eathRate per 1,000 ~en employed.
Number of Deaths

1- 1~~ per1,000 Tons of Gold
GOLDFIELD. 1904. 1904. Ore raised.

Above I Under I Total. Above I Under I Total. I To~. 1904. I 1903.ground. ground. ground. In'ound.

1. Kimberley jl2. Pilbarra ... '" 10'58 '36
3. West Pilbarra.
4. Ashburton
5. Gascoyne ...
6. Peak Hill ... 1 1 9'62 3'98 '02'
7: East Murchison ... 2 2 3'13 1'54 3'48 '01 '03
8. Murchison ... 1 2 3 1'24 2'69 1'94 2'5'7 '02 '02
9. Yalgoo 1 1 30'30 15'15 '18

10. Mt. Margaret 3 3 2'76 1'53 2'02 '01 '01
11. North Coolgardie 6 6 6'04 3'46 2'09 '01 '02
12. Broa.d Arrow 10'36 '11
13. N.E. Coolgardie ... 2 2 4'45 2'93 1'30 '03 '01
14. East Coolgardie ... 2 18 ~O '67 5'54 3'20 2'29 '02 '01
15. Coolgardie 1 1 1'61 '69 1'73 '01 '03
16. Yilgarn ... 2'63 '02
17. Dundas ... .... 2 2 7'63 4'35 '06
18. Phillips Rivtlr
19. DonnybrooK:

Totals and Averag~s' ... 4 37 41 '50 4'15 2'43 2'37 '02

I

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 average 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 t4e same as the average for the State.

Comparing the accidents during the year 1904 with those in 1n03 :~.

Fatalities, by explosives, 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 incre~se of 1l; and injuries, an increase of 15.

In Miscellaneous underground accidents three men less were killeq in 1904, and I.
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 Oold Mine, 1904.

NANNINE MURCHISON GOLDFIELD.
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PART VI.-STATE AID TO MINING.

The expenditure 'in State aid-direct and indirect-to mining may be classified
under the following heads :-( I) State Batteries; (2) State Smelting Works; (3)
A~sistance 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 towal;ds 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 milling gold ores, and one in treating tin ore.

In connection with the above batteries 1:3 cyanide plants and one plant for the
treatment of slimes have been erected, and we~e 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 1·18oz., giving a total value of £1,011,615; 104,022 tom of
tailin~s 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
:£7B,::W9 ; cyanide plants have trl(ated 43,251 tons of tailings, returning A10330zs. 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
?pening up uew 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 ouce 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.

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 following balance-sheet and profit and loss account show, approximately, the
results to .the end of 1904 :-

STATE BATTIjlRIEI:l BALANCE-SHEET, FROM INCEPTION OF SCHEME TO 31ST DECEMBER, 1904.

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

Do. Revenue 68,317 5 0 December, 1904 ,.. 100,450 0 0
Net Loss 35,952 1) 3 Gross Loss ... 123,819 5 3

..

£224,269 5 3 £224,~69 5 3
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To Working Expenses-
Head Office and all batteries
Interest at 3.% and Sinking Fund 1%

on expenditure from Loan l!'unds ...
Interest at 3l% on Capital Expendi­

ture from Revenue .. ,
Depreciation on Plants as per balance­

sheet ...

Profit and Loss Account.
.£ s. d. By Stores on Hand-

248,534 9 6 Approximate value
Revenue received

21,223 5 2 Balance (loss) ...

1,799 5 3

87,867 5 0

.£ s. d.
6,000 0 0

229,604 19 8
123,819 5 3

.£359,424 4 11 .£359,424 . 4 11
__0 __-

Full details of the year's work will be found in the report of the Superintende!lt
of State Batteries. •

STATE SMELTING WORKS.

Early 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 the 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.

994 10 1
57 0 9

1,089 5 2

for Prospectors,

ADVANCES MADE UNDER" THE MINING DEVELOPMENT ACT, 1902."
£ Sod.

996- 16 1
922 11 10

2,207 la 1
1,053 ,I) 5

1. Advances for Pioneer Mining, Part 2 of Act
2. Advances to Miners for Prospecting, Part 3 of Act
:~. Subsidies to Private Crushing Plants, Part 4 of Act
40 Assistance for Boring, Part 5 of Act
50 Providin~ Camels and other means of transport

Part 6 (d) of A.ct
6. Drainage of Areas, Part 6 (a) of Act
7. Purcbase of Boring Plants, Part 6, Seco 26

£7,321 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 ~ssistance has been given
will bE' found in thereport of the State Mining Engineer.

To the end of 1904 the total amount advanced and paid under this Act has
been £20,245 0&\ Id" and it cannot be said that the results are at all commensurate
with the expenl1iture. 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 mrn:e promising mineral belts.



State Smelter, 1905.

PHILLIPS RIVER GOLDFIELD.

Creek close to State Smelter.

PHILLIPS RIVER GOLDFIELD.
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PART Vn.""-REMARKS ON THE GOLDFIELDS AND MINING DISTRICTS,
AND SUMMARIES OF WARDENS AND OTHER OFFIOERS' 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.

BROAD ARROW GOLDFIELD.

The output of gold for the year under review was 22,180 fine ounces"as against
26,0~H 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 obtained by tributers in two of the leases at Paddington, belonging to the
New Standard Exploration Co., Ltd., and in the Hill End Mine at Broad Arrow.
Mining m~tters in this field are, vn the whole, quiet.

COLLIE MINING DISTRICT.

The output of coal fo'r 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.

\ COOLGARDIE GOLDFIELD.

The total output of this field was 63,200 fine ounces, as against 71,2,1;6 fine
ounces for the previous year; a decrease of 8,0860zs. This is accounted for by the
non-appearance for the year of the Burballks Birthday Mine in the list of gold producers.
Although the return of gold is smaller, there ate now more leases and claims contributing
to the output.

A considerable number of men continue to make a living obtaining all~vial 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 III the coming year the number of producing mines will be
considerably increased.

DONNYBROOK GOLDFIELD.

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

DUNDAS 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 ouuces, as against 33,H4o fine ounces for the
previous yea,r; It decrease of 2,OI60zs,
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The State Battery treatedauring the year 3,213 tons for4,0850Z8., and 2,673ton8
of sands were cyanided for 470ozs. fine gold. In April a tow:nsite was proclaimed at
Princess Royal, five miles north of Norseman, Several large companies are operating

! at this centre. The prospects of the field a,re good.
\

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 1l,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 discbvery was in the Hidden Secret lease, si.tuafed 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 vpry large proportion of silver in the ore. The production: from this lease for
the year was 314 tons for 1,Ollozs. 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,
promul'lng.

EAST MURCHHlON/G<>LDFIELD.

The output for this field was 93,591 fine ounces, as against 87,278 fine ounces for
the previous year; an increase of 6,3,1 30Z8.

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

G ASCOYNE 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 valued 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, ",hich
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.

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



State Battery, 1905.

MEEKATHARRA. MURCHISON ,! GOLDFIELD.
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quantities) on a large scale. If they can treat the quantity ot sand which they expect
to, it should add materially to the output ot tin.

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

KIMBERLEY GOLDFIELD.

The output trom this fieid was 206 fine ounces, as against 645 fine ounces tor
the preceding year.

Mining' is practically at a standstill in this field.

MOUNT MARGARET GOLDFIELD.

The progress of this goldfield during the year has been satistactory, the output
being 183,523 fine ounces, as against 182,764 fine ounces tor the previous year; an
increase of 7590zs. Each year in its history this field has shown an advancement
on its predecessor.

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

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

MURqHlsON GOLDFIELD.

The output'tor the year was 214,403 fine ounces as against 204,18~ fine ounces
tor the previous one, an increase ot 10,2210zs.

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

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

NORTHAMPTON AND YANDANOOKA MINING 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 tor likely copper and lead
properties, but the inquirers are not willing to spend the amount ot money necessary for
the thorough examination ot one mine. The prospects are not ~ood unless a tail' amount
pf capital be, introduced.
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NORTH 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 Yani 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 remotet;less 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 COOLGARDIE' GOLDFIELD.

The output of this field was 50,955 fine ounces, as against 54,459 fine ounces for
the preceding year, a decrease of 3,504 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 ofthe 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.

PEAK HILL GOLDFIELD.

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 Horsesl,lOe 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 ensuing year will be more
prosperous.

PHIL~IPS RIVER GOLDFIELD.

Gold mining during the year has, for various reasons, been quiet. The output
was 4,017 fine ounces, as against 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,
~nd 1,415 tons smelted. The output of copper for the year was 3,469 tons, valued at



Orafter Gold Mine, 1905,

PHILLIPS RIVER GOLDFIELD,

Elverdton Copper Mine, 1905,

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.

PILBARRA GOLDFIELD.

The output of gold from this field was 8,030 fine ounces, as against 9,570 ounces
for the previous year, a decreasfl 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 directe.d 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 £2-l,355, as against 29'l tons, valued~t £21,528, for the previous year.
The market prices of the metal were alsohigher than in previous years. Prospecting
for various minerals has been vigorously carried on. The population has remained
about the same.

A State Battery is in 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 PILBARRA 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.

YALGOO GOLDFIELD.

The output of gold from this field was 2,353 fine ounces, as against 3,138 fine
ounces forthe previous one, a decreaseof .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.

Y IL~ARN GOLDFIELD.

The output ofgold 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.



TABLE 24.

Value of Mining Machinerg and· Number of Stamps and other Mills, erected on the 31st December, 1904, compared with the previous Year.

Number of ether Mills.

I----.-----�---I:---~I~ i
1903. 1904. 1903. 1904. ~ ~

~ rS

GoldB.eld. District.

Value of MiniDg
Machinery.

Number of
Stamps.

1903. 1904.

TOTAL MINING MACHIN'BBY

1

4 39 131

1

2

.... '2

1 1
'5

6

11

2

1

1

1

1

2
2

1

1

1

2
5

1
1

1

1

1
2
1

11

1

2
1

8
1

1

3

1

6 11 25

2

5

11
1

1

1

.. ,

8
2

1

1

2

1

1

2
2

1
1

1

1
2
1

2 2

1 1

3

:::,"i
••4. , ••

.£
25
45
40
20

.£
25
55
50
20

.£

lS:;
15,900
3,500

.£
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
185,0Q2
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

= ~ Jg 1
11:106 10 15
41,650 no 90 1
93,789 199 204:

~~ ~: ug
30'560 80 75

16i012 90 90
171.930 206 266
105't56 195 150
143:511 160 180
48,150 60 80

148,940 135120 ..,. 1
~163 45 55 1
91,855 210 22O"i I::: 1
88 596 200 195 3 2
16'24:0 30 40 1

'250 5 5 "'1 1
1,711,935 590 655 28 32 4 ....

~:; ~i~ m 2 ::: { 1

1~ ~ ~ 2 '~I ::: 1
~UiO 40 45 ...... 1

1e,_ 5 5 '"1'''65,000 60 1 ...... 1 31 1 21
1----+----------.-I-------------- ---I-- -.-1---~-----------------

4'f~~;~ ~= 3,95~ 13,~ ~~ ~.~ i 1~ ~ .~ ..~ ::: l~ ~ ~ .~...~ ~~~J ~.~ ~..~ ..~ .~ g .,~ ~'.~ .~
'-4,-53-2,-73--7--1-,,-a«-,-.13,956T4,009 3636114 24_92-:'"15""613"7'6K 29115123 --el111 6 24 4i" 13

\ Marbfe Bar
t :Nullagine

{ Lawlers
Black Range

r Cue
Nanninll
Day Dawn

L Mt. Magnet

~
Mt. Morgans
Mt.llrIa.lcolm
Mt. Margaret ...

r Menzies

1
Ularring
NiaKllora
Yerilla ...

...

{ Kanowna.
Bulong ...
Kurnalpi

f Coolgardie
t KunanoJling

8. Murchison

1. Kimberley

2. Pilbarra

3. West Pilbarra .;.
4. Ashburton
5. Gascoyne
6. Peak Hill

1. East Murehison

12. Broad Anow ...

9. Yalgoo ...

10.. Mt. Margaret

11. North Coolgardie

13. North-East Coolgardie

14. East Coolgardie

15. Coolgardie

16. Yilprn ..
17. Dundas ..
18. Phillips River ...
19. Donnybrook

State generally

Total Gold-extracting Machinery
Total Machinery, other than Gold-extra.cting

• Krupp Ball Mills were shown in 1903 &8 Balllll'illIl.

NOTB.-The cause of decre&fle in the value of the Mining Machinery in 19040 may be put down to the fact that a considerable number of plllnts. notably the i!e&broolt Battery, at Northam, were dismantled, and either sold for
re-erection elsewhere or stored. This return deals only with plants fun!l erected.



Agitators, Oolden Horseshoe Oold Mine, 1905.

EAST COOLGARTIIE H)LDFIELD.



TABLE 25.

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

Lease Rental under Goldfields Other Rentals under Receipts from all other Lease Rental under Mineral Other Rentsls under Receipts from all other Survey Fees for Leases,
Reve:::me· Acts. Goldfields Acts. sources under Goldfields Lands Acts. Mineral Lands Acts. sources under Mineral Areas, etc.

GoLDFIELDS A.ND collecting Acts. Laonds Acts.
MINING DISTRICTS. Centres.

1903. I 1904.. 1903. I 1904.. ~90S. I 1904. 1903. I 1904.. 1903. I 1904.. 1903. I 1904.. 1903, I 1904.

.£ s. d . .£ s. d. .£ s. d.1 .£ s. d. .£ s. d. .£ s. d.• .£ s. d. .£ s. d. .£ s. d. .£ s. d. .£ s. d. Jl s. d. .£ s. d. .£ s, d.
Kimberley ... ." ... 13 0 0 13 0 0 13 0 0 25 0 0 1 10 0 ... ... ... ... .,. ... ... ... ...
Yilgarn ... ... ... ... 1,150 8 0 755 4 0 184 1 6 117 2 9 53 2 0 67 12 0 5 8 0 ]5 0 0 ... ., . ... ... 525 12 0 163 11 0

Pilbarra ... ( M'bleBar~ 494 10 9 447 2 9 253 17 9 211 10 6 51 18 6 73 11 6 37 7 6 34 10 0 50 7 6 4 5 0 2 2 6 0 5 0 183 11 0 103 10 0l Nullagine,
Ashburton ... ... ... 12 19 0 ... 14 17 6 11 5 0 0 5 0 ... ... ... ... .,. ... ... ... 0 2 0r Cue 1
Murchison ~ Nannine 4,411 19 0 3,114 17 3 751 15 3 496 16 6 291 16 0 405 5 7 210 0 3 17 6

1

4 0 0 2 12 6 1 0 0 ... 977 1 0 947 7 0DayDawn ILMt.M'gnetj
Dundas ... ... ., . ... 85419 6 875 11 6 327 611 199 12 0 71 17 6' 69 0 0 1 13 0 110 0 ... .,. ... ... 281 7 0 170 3 0
CooIgardie ... Coolgardie 3,240 14 9 2,8]5 9 0 398 8 0 322 14 9 a2310 0 254 17 3 414 0 10 15 0 0 5,0 110 0 ... ... 694 11 0 454 0 0
,E. Coolgardie ... Kalgoorlie 3,591 14 9 3,386 6 3 1,165 13 9 771 14 6 317 2 6 363 8 5 42 5 6 35 2 6 1010 0 1 0 0 4 8 0 ... 48515 0 63610 0
Yalgoo '" ... ... ... 321 14 3 258 11 9 73 2 6 77 10 3 39 17 6 17 16 6 ... ... ... 0 5 0 ... ... 5811 0 4810 0rMenzies 1
N. Coolgardie t Ularring }- 5,247 3 6 4,421 15 6 949 15 6 645 10 0 541 15 6 233 5 6 15 4 3 19 13 0 010 0 0 5 0 012 6 012 6 1,105 15 0 842 13 6Yerilla I

Niagara j

E. Murchison ( Lawlers ~ 3,017 7 9 3,218 1 0 652 17 3 363 5 3 148 8 0 259 10 0 1 5 0 3 '6 0 410 0 010 0 2 0 0 848 18 0 686 3 0(, B'kRange, ...
W.Pilbarra ... ., . ... 72 12 0 90 19 6 106 10 0 48 15 0 2 13 0 0 7 o· 75 15 0 51 8 6 3 10 0 o 14 6 2 5 0 0 5 0 21 0 0 2010 0

N.E. Coolgardie JKanowna I -
Bulong }- 2,501 4 9 1,899 17 0 48711 8 309 6 6 268 16 9 242 1 9 ... ... ... .,. ... ... 803 11 0 471 10 0

L Kurnalpi j
Broad .Arrow ... ... ... 1,111 12 0 1,002 7 0 20413 3 136 10 3 180 17 6 65 4 0 ... 14 0 0 1 0 0 o 10 0 ... 1 6 6 136 0 0 15410 0
Peak Hill ... ., . ... 766 15 0 548 14 7 239 7 0 178 15 0 42 2 6 157 14 0 16 0 0 ... ... ." ... ... 66 13 0 95 0 0

(Laverton... 2,223 12 9 1,720 0 6 359 15 3 317 1 0 17410 6 166 13 6 3 0 0 1 13 0 1 10 0 .,. ... 0 5 0 548 4, 0 436 3 0
Mt. Margaret LMalcolm ... 2,157 12 9 2,042 14 9 405 3 2 464 0 1 143 10 9 119 14 0 87 9 9 38 15 6 5 0 0 010 0 6 0 0 3 12 6 378 3 0 527 0 0'

Morgans ... 723 17 6 640 13 6 182 14 9 156 8 3 19 10 6 78 7 6 1 13 0 ... ... ... ... ... 154 10 0 285 6 0
Gascoyne .. ... ... ... 11 5 0 ... 4 5 0 ... o 12 0 '"

:1
... ... .,. ... ... ... 13 10 0,

Phillips River ... ... ... 397 19 9 275 0 0 68 5 0 60 12 0 35 5 0 24 1 6 385 11 213 13 0 28 12 9 3 5 o • 38 15 6 27 18 6 25510 0 145 0 O·
Greenbushes ... ." .. , 329 11 6' 133 12 6 510 0 3 0 0 ... 1 5 0 244 12 162 0 9 194 '3 6 131 9 6 62 13 6 71 6 0 164 0 0 156 10 0
Collie ... ... ., . ... 1 0 0 0 6 0 3 0 0 2 15 0 1 5 0 0 2 6 1,089 0 6 1,033 16 0 3 0 0 ... 2,350 211 1,807 15 7 35 0 0 1510 0
Northampton ... ... ... ... ... ... ... ... 0 7 6 229 8 9 14 0 0 310 0 .,. 13 7 6 4 6 0 169 10 0 8 0 0

H""" omoo, p"", "" ... 54 0 0 18 10 0 8913 6 59 8 0 3,1, 6 0 46 16 0 10 10 0 74 0 0 27 12 6 14 7 6 ... 2 15 0 104 10 0 74 10 0
----- ---- ---- ----- ----- ----- ----- ----- -,---- -'----

2,483 7511,920
----------

Totals ... .,. ... 32,696 9 3 27,689 19 4 6,936 19 6 4,982 17 7 2,644 0 0 2,647 13 0 2,253 8 3 1,727 9 0 338 1 3 161 4 0 7 7 7,997' 12 o 6,457 6



TABLE 25.-Mininy Revenue for the Years ending 31st December, 1903 and 1904-continued.

Examination fees Under- Exemption fees Leases, Fees under Boiler Inspection Receipts from all other Increase or Decrease for 1904
Revenue-

ground Surveyors Areas, etc. Ant. Receipts from Publie Batteries. sources. TOTAL. compared witb 1903.
GOLDFIELDS AND and Engine-drivers.

MINING DISTRICTS.
collecting
Centres.

I I I I 1 I I1903. 1904. 1903. 1904. 1903. 1904. 1903. 1904. 1903. 1904. 1903. 1904. Increase. Decrease.

··1
.£ s. d. .£ s. d.l .£ s. d. .£ s. d. .£ s. d. .£ s.

d·1
£ s. d. .£ s. d. .£ s. d. .£ s. d. .£ s. d. .£ s. -d. .£ s. d . .£ s. d.

Kimberley ... ... ... .. , f 1 0 0 ... ... ... ... ... ... / 0 4 6 28 10 0 38 4 6 914. . 6 ...
Yilgarn ...

... "'1
8 15 0 5 17 61 54 8 0 62 12 0 ... 54 0 0 216 2 0 2,439 11 8 9 5 6 5 4 6 2,207 2 0 3,685 15 5 1,478 13 5 ...

{ M'ble Bar IPilbarra Nullagine} 510 0 ... 82 13 0 104 18 0 ... ... ... ... 2 19 9 8 9 6 1,164 18 3 988 2 3 ... 176 16 0

Ashburton ...
C~e' "'1

... ... .I 7 6 0 ... ... ... ... ... 0 2 6 0 2 0 35 10 0 13 7 0 ... - 22 3 0

Mur.chison ~
Nannine I 3415 0 3410 543 3 0 491 1 0 347 (I 0 324 0 0 13,092 II 6 10,587 9 2 16 12 9 ~1 18 .3 20,474 3 6 16,4:29 14 9 4,044 8 9
Day Dawll-

...

~~.M'gn't ... 1
-

Dundas ... 21 5 0 13 12 6 91 1 0 229 18 6 61 10 0 18 10 0 5,333 18 6 3,151 10 0 3 18 0 414 6 7,048 16 5 4,734 2 0 ... 2,314, 14 5
Coolgardie ... Coolgardie 35 10 0 17 15 0 333 1 0 267 4 0 317 10 0 360 15 0 '484 511 2,889 10 5 10 18 3 12 0 0 5,743 7ll 7.406_10 5 1,663 2 6 ...
E. Coolgardie ... Kalgoorlie 49 5 0 62 14 6 329 10 0 266 0 6 819 15 0 797 0 0 ... ... 41 6 3 48 1 3 6,857 5 9 6,727 17 11 ... 129 7 10
Yalgoo ... ... ... ... ... 17 16 0 36 18 0 ... ... .... ... 1 7 3 2· 5 3 512 8 6 44116 9 ... 7011 9

N. Coolgardie ~
Menzies I I,

Ularring 34 17 6 20 0 0 337 5 0 657 7 0 20 0 0 3 0 o 22,878 9 6 25,264 10 11 17 6 3 20 8 31 31,148 14 6 32,129 1 2 980 6 8 ...
Yerilla
Niagara .

E.Murchison... ... ... 18 7 '6 8017 6 205 8 0 426 16 6 510 0 71 15 0 4,755 14 9 8,176 12 11 9 9 3 10 1 0 9.669 15 6 13,29618 2 3,627 2 8 ...
W. Pilbarra ... ... ... ... ... 5 4 0 11 18 0 ... ... ... ... 5 6 9 1 18 0 294 15 9 226 15 6 68 0 3

N.E.Coolgar- f Kanowna ~
Bulong ... ... 25611 0 157 13 6 30 10 0 510 0 ... ... 6 14 6 9 12 0 4,354 19 8 3,095 10 9 ... 1,259 811

die Kurnalpi
Broad Arrow ... ... ... ... ... 57 19 0 208 8 0 53 0 0 ... 46 17 9 ... 2 16 0 2 16 6 1,794 15 6 1,585 12 3 ... 209 3 3
Peak Hill ... ... ... 26 0 0 14 15 0 11019

~I
137 4 0 21 10 0 17 15 0 55 19 6 197 18 0 1 13 0 3 8 0 1,346 I!? 0 1,351 3 7 4 4 7 ...

Mt.Marg~tf
Laverton ... 10 7 6 12 5 0 178 9 89 15 0 ... .... 3,713 10 4 4,579 9 7 5 9 6 7 16 3 7,218 810 7,331 110 112 13 0 ...
Malcolm ... 23 2 6 15 5 0 172 0 92 10 0 441 5 0 4.92 0 0 2,206 10 10 6,050 13 0 7 14 0 6 611 6,033 11 9 9,853 1 9 3,819 10 0 ...
Morgans ... ... ... 3911 89 5 0 6 10 0 ... ...• ... 5 9 0 217 0 1,133 15 9 1,25217 3 119 1 6 ...

GllSCoyne ... ... ... ... ... ... ... ... ... ... ... ... ... ... 2912 0 29 12 0 ...
Phillips 'River ... ... 19 5 0 ... 34 16 0 47 1 0 ... ..-. ... ... 3 19 6 4 1 (I 1,268 0 3 800 12 6 ... -467 7 9
Greenbushes ... ... ... ... ... 208 14 0 109 0 6 ... ... 686 18 8 792 5 7 4 1 0 2 13 iO 1,900 4, 5 1.563 210 ... 337 1 7
Collie ... ... ... ." . 2615 0 715 0 98 18 0 160 16 0 ... ... ... ... 8 1 3 013 0 3,616 2 8 3,029 9 1 ... 586·13 7
Northampton..• ... ... ... ... 9 7 0 23 8 0 ... ... ... ... 1 '6 2 0 8 6 426 9 5 50 10 0 ... 375 19 5
Head o ffi c e, 35 12 6 38 15 0 11 2 6 10 0 0 1,156 11 7 1,183 10 0 75 0 0 437 16 9 844 16 II 2,036 15 4 2,367 8 5 330 13 1 -

... .... ... ...
Perth

31603132
------------------------- ---- -----
349 7 6 324 2 0 3,186 1 64,039 14 6 3,280 11 73,327 15 0 53,545 19 3 64,129 11 1,020 16 7 116,315 10 8 118,428 8 1 12,174 13 11 10,(,61 16 6

•

,



Oolden Horseshoe Hold Mine, 1905.

EAST COOLGARDIE GOLDFIELD.



PART VIII.-EXISTING LEGISLATION..

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

(I.) The Mining Act, 1904.
(2.) The Sluicing and Dredging for Gold Act, 1899.
(3.) The MinesRegulation 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 th~ 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 satisfaction to leaseholders
generally.

PART IX.-EXAMINATIONS HELD UNDER THE MINES REGULA'FION
ACT AND THE COAL MINES REGULATION ACT.

ENGINE-DRIVERS' EXAMINATIONS.

TABLE 26.

Number of Examinations for Learners' Permits and Oertificates of Oompetency and Service. held by the
several Local Boards on the Goldfields and in Perth, with details of the several Classes of Oertificates
issued during 1904.

Number
Interim, Competency.

I
Service.

of Learners'Goldfield. Place of Examination. Examina- Permits.

I I I
Copies.

tions. SecondI First Second First ISecond First
Class. Class. Class. Class. IClass. 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 (Lake Way) 2 ... ... ... 5 .. . ... '" ...
Murchison ... ... 4. Cue .. . ... 2 ... 4 4 8 1 ... 2 .. .
Mt. Margaret ... ... 5. Mt. Malcolm ... 2 ... ... 2 2 2 2 ... 2

Do. ... ... 6. Laverton ... ... 1 3 ... ... ... 2 .., ... 1
North Cool~ardie ... 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. Coolg-ardie ... ... 2 4 1 .. . 4 3 1 1 2
Yilgarn ... .. , ... 10. Southern Cross ... 1 3 2 ... 1

I
1 ... ... 1

Dundas .. , ... ... 11. Norseman ... ... 2 4 ... ... 5 1 .., ... 2'
12. Collie. ... ... 3 1 ... ... 1 ... 1 1 ...
13. Perth (Head Office) 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 33 ~ applications for various classes of certificates were received
and dealt with. Full details are given in the report of the chairman.



PART 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 Act and small penalties
inflicted. Eighty-seven boilers, or 3'08 per cent. of those inspected were temporarily,
and 11, or 369 pei: cent. of those inspected, permanently condemned.

In all eight inspectors are employed under the Act: four in the South-Western
Division of the State, and four on the goldfields., An immense amount of travelling is
involved, and the expense of inspectionif;l 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. Id" the cost of inspection to the State
thus being £1,769 5s. Id.

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
provid('s not only for the inspection of boilers, but for regulation 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.

'PART XL-SCHOOL OF MINES.

The Director's report for the year isa satisfactory one, and though the School
was only opened at Kalgoorlie towards the latter end of 1903 the ~ttendance 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 ofclass fees. With the exception of one entrance arid 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 occun-ence 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.



Brown Hill Gold Mine, 1905.

EAST COOLGARDIE GOLDFIELD.



PART XIl.-DEPARTMENTAL.
TA.BLE 27.

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

Revenue and ExpendIture under" State Battenes, and ExpendIture under" Purchase of Ore" and .. Mmes Water Supply," not
iucluded in above figures,

N OTE.-The above figures indude "Revenue and Expenditure" under" Mining Schools" and
"Steam Boilers," as per summary hereunder:-

Percent- Percent. Percent- Percent·
age of age of age of age of

FIELD. Revenue, 1903. gross Revenue, 1904. gross Expenditure, gross Expenditure, gross
Revenue, Revenue, 1903, Expendi- 1904. Expendi·

1903. 1904, ture, tore,
1903. 1904,

.£ 6. d. .£ s. d. .£ s. d • .£ s, d .
Ashburton ... 35 10 0 '05 13 7 0 '03 309 14 6 '58 ... ...
Broad A.rrow ... 1,747 17 9 2'7l:l 1,585 12 3 2'92 533 9 7 '96 578 11 3 1'00
Coolgardie .. , 5,259 2 0 8'38 4,517 0 0 8'32 3,577 17 8. 6'48 3,942 2 1 6'R2
East Coolgardie ... 6,857 5 9 10'9 6,727 17 11 12'39 3,281 11 11 5'94 3,911 16 9 6'76
North Coolg-ardle 8,270 5 0 13'17 6,864 10 3 12'64 4,931 2 6 8'93 4,111 15; 8 7'105
N,E. Coolgardie ... 4,354 19 8 6'9 3,095 10 9 5'70 2,321 6 4 4'2 1,888 19 9 3'26
Dundas ... ... 1,714 17 11 2'7 1,582 12 0 2'91 1,268 2 7 2'3 968 4 2 1'68
Gascoyne ... ... ... ... 29 12 0 '05 ' 50 0 0 '09 ... ....
Kimberley ... 28 10 0 '04 38 4 6 '07 23 0 0 '04 3 0 0 '005
Mt. Margaret ... 8,465 15 2 13'5 7,806 18 3 14'37 4,747 710 8'6 4,185 16 0 7'23
Murchison ... 381 12 0 11'76 5,842 5 7 10'75 4,979 17 0 9'02 4,479 9 0 7'74
East Murchison ... ~,914 0 9 7'9 5;120 5 3 9'42 2,112 7 4 3'82 2,818 13 2 4'87
PeakHill, .. ... 1,290 19 6 2'06 1,153 5 7 2'12 942 19 4 1'7 809 16 10 1'39
Pilbarra ... 1,164 18 3 1'9 988 2 3 1'82 1,743 0 2 3'15 1,1:'94 15 1 3'27
West Pilbarra .. , 294 15 9 '47 226 15 6 'H 14 17 6 '03 7 0 0 '01
Yalgoo ... ... 512 8 6 '81 441 16 9 '81 445 2 4 '8 664 7 5 1'15
Yilg-arn ... 1,991 0 0 3'17 1,246 3 9 2'29 876 0 6 1'6 76410 1 1'32
Phillips River ... 1,268 0 3 2'02 800 12 6 1'50 679 10 9 1'23 973 011 1'68
Collie ... ... 3,616 2 8 5'76 3,029 9 1 5'58 356 13 4 '65 219 14 9 '38
Northampton ... 426 9 5 '68 50 10 0 '09 143 0 0 '26 154 10 8 '27
Greenbush~s ... 1,213 5 9 1'93 770 17 3 1'45 546 010 '99 498 16 4 '86
Head Office ... 1,961 15 4 3'12 2,367 8 5 4'36 21,334 15 11 38'63 25,001 011 43'20

62,769 11 5 100 54,298 16 10 100'00 55,217 17 11 WO' 57,876 010 100'00

..

Revenue,
1903.

Revenue-.
1904.

Expenditure,
1903,

Expenditure,
1904.

o
.£ s. d. .£ s, d . .£ s. d. .£ s. d

"Mining Schools" ... 390 2 1 813 3 3 2,913 13 1 4,868 12 1
" Steam Boilers" ... ... 3,280 11 7 3,327 li 0 4,959 16 11 5,096 18 1

FIELD.

No. of
Wardens.

No, of
Registrars'

Offices.

No. of
Mining

Registrars.
No. of
Clerks.

Survey
Statl'.

No. of
Inspectors
of Mines.

No, of
Clerks to
I~:~i'n~:s

and Boilers.

1903.11904. 1903.11904. 1903,11904, 1903,\1904, 1903.[1904. 1903.11904. 1903.\1904. 1903,1 1904.

1
1

U
1

1
1

1
1

1

u

1

1

1
1

1
1

1
2
1
1

11

1
1

1
2
1
1

1

2
1
1

1
1

2
1
1

1

1
1

1
1

1

1
1

1
1

1
1
1
1

1
1
1
3
2
1

2
1
1
1

1

1
3
3
2

1
1
1
1
3
2
1

1
3
3
1
1
2
1
1
1
1
1
1

1
1
1
3
2
1

1
3
3
2
1
2
1
1
1
1
1
1

1
1
1
1
3
2
1

1
3
3
1
1
2
1
1
1
1
1
1

1

1

1

1

1

1
1
1
1
1
1
1
1
1

1

1

1

1
1
1
1
1
1
1
1
1

1 1 1 1

13T15-28- 28- 27T-;4- -6-1-5- -7--7- 8-' 8--4- --2- '4:T4"

a The Ashburton and Gascoyne Goldfields are controlled by Actinl!' Wardens, who carry out, in addition, the duties of Registrars
their head·quarters being at Onslow and Carnarvon respectively, b The Warden of the North Coolgardie Goldfield acts as Warden of
the Broad Arrow Goldfield, c The W.rden of the Coolgardie Goldfields acts as Warden of these fields d The Deputy Mining
Registrar also acts as Warden, • The Warden also carries out the duties of Registrar, f Actin<: Warden in addition to his
duties as Resident Magistrate. 9 Warden of the Murchison Goldfield also acts as Warden of Yalgoo field, "The Warden also
acts as Registrar, i Worked from Greenbushes, k Warden also carries out the duties of Registrar, I The lnspector of
Boilers for Mount Margaret Goldfield also acts for North Ooolgardie Goldfield. The duties of Clerk also cover both these Goldfields
the head.quarters being Mount MaJcolm. •

Ashburton a
Broad Arrow b
Coolgardie
East Coolgardie c
North Coolgardie
North-East Coolgardie c
Dundas ...
Gascoyne a
Kimberley d
Mount Margaret,
Murchison
East Murchison
Peak Hill e
Pilbarra
West Pilbarra f
Yalgoo g
Yilgarn c
'Collie h
Northampton . o'

Greenbushesh .
Donnybrook i .
Phillips River k

Totals
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OFFICERS EMPLOYED AT HEAD OFFICE.

TABLE 29.

Return showing Number of Officers employed at Head Office.

Branch.

Clerical...
Accountants

Drafting

Registration

Statist .
Survey .

State Batteries
Steam Boilers ...

1908.

Chief Clerk, 9 Clerks, lloIld 3 Messenlters
Chief Accountllollt, 7 Clerks, and a Junior

Clerk
Chief Draftsmlloll, 7 Draftsmen, 1 Junior

Dl'aftsman, Pllloll Mounter, and Typo­
graphical Printer

Inspecting Registrar, Registrar, and 6 Clerks

Statist, and 3 Clerks
Inspecting Surveyor, Draftsman, and 2 Junior

Draftsmen
Superintendent, anC' 2 Clerks ...
Chief Inspector, 4 Clerks, and 3 Assistant

Inspectors

CORRESPONDENCE.

TABLE 30.

1904.

Chief Clerk, 11 'Clerks, lloIld 3 Junior Clerks
Chief Accountant, 9 Clerks, and a Junior

Clerk .
Chief Draftsman, 6 Draftsmen, 1 Junior

Draftsman, Plan Mounter, and Typo-
graphical Printer .

Inspecting Registrar, Registrar, 6 Clerks,
and Junior Clerk .

Statist, and 4 Clerks
Inspecting Surveyor, Draftsman, a,nd 2

Junior Draftsmen
Superintendent, and 3 Cl,erkii
Chief Inspector, 4 Clerks, and 3 Assistant

Inspectors

Letters, Telegrams, etc., dispatched during 1904.

Branch. Letters. T I 1 Circuws' I Ststistics I
e egT8JIlS. and Advices. and Pnblica.tions. Totsl.

lI<

Analytical and Explosives... 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 ... ... ... 249 10 ... ... 259
Geological Survey ... ... 981 33 ... 2,433 1,014
Inspection of Machinery ... 4,445 248 17 60 4,710
Mines Water Supply ... 3,896 675 8 ... 4,579
Registration ... ... ... 6,529 456 ... ... 6,985
State Batteries ... ... , 3,677 211 31 ... 3,919
Statistieal ... ... ... 432 166 1,190 8,200 1,788
Survey ... ... ... 559 18 ... .. . 577

----- -----
lI<

36,342 3,070 9,619 22,393 49,031

• The figures in this colnmn are not included in the totsls column.

Inward Oorrespondence;

Correspondence
Analytical and Explosives
Geological Survey
Mines Water Supply

Branch.

Oor1"espondence registered.

1908.

7,449
1,640

1904..

7,600
1,904
1,014
4,611

By comparison with 1903, as appearing at page 40 of 1903 Departmental
Report, 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 i~ an increase of 5,422,
against the increase for the previous year of 4,739.



Ivanhoe Oold Mine, 1905.

EAST COOLGARDIE GOLDFIELD



Lake View Consols Oold Mine, 1905.

EAST COOLGARDIE GOLDFIELD.



Filter Presses, Ivanhoe Hold JVline, 1905.

EAST' COOLGARDIE GOLDFUJLD.



First Main Shaft, Ivanhoe Oold Mine, 1894.

EAST COOLGARDIE GOLDFIELD.
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Diamond Drill, Iron Duke Gold Mine, 1905.

EAST COOLGARDIE GOLDFIELD.
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SURVEYS.

The following tables furnish a. statement showing the number of surveys
executed for the Mines Department during the year 1904, and compared with the year
1903:- '

TA.BLE 31.

1903. I 1904.

No. I Area. I No. I Area.

Surveys on Eastern Goldfields ... ... 878 16,514 638 11,347
Surveys on Central Goldfields ... ... 308 3,7.55 342 4,592
Surveys on all other Fields ... ... '" 86 1,902 100 3,683

---------------
Totals ... ... .. , '" 1,272 22,171 1,080 19,632

This d~es not include groups of Business and Residence Areas.

TABLE 32.

Traverses and Special· Surveys.

1903. I 1904.

Traverses. l Cost. I Tra.verse•• I Cost.

M. c. L. £ s. d. M. C. £ s. d.
Eastern Goldfields ... ... ... .... 52 47 88 175 6 2 22 20 74 3 8
Central Goldfields ... ... ... ... 50 52 79 168 16 10 74 77 27917 5
All other Fields ... ... .Oo '" 5 12 22 17 3 7 9 24 31 ° 4

---- ---------
No. No.

Business and Residence Areas ... Oo' 269 294 12 ° 136 145 12 °
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.

H. S. KING,
Secretary for Mines.

1st August, 1905.
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DIVISION 11.

,
Report 01 State Mining Engineer lor the Year 1904..

To the Secretary for Mines, Perth.

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

I have the honour to submit
SIR,

For the information of the Honourable the Minister for Mines,
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 remained 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
Pllbarra districts in J anuluy, 1904 (gazetted November 27th, 1903). Mr. Riches is District Engineer
of the Mines Water Supply, and acts as Inspector of Mines until the progress of the field will justify
the appointment of a special officer.

PILBARRA AND WEST PILBARRA GOLDFIELDS.

Mr. Riches repqrts for the year ended :-:I1st 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 )ately
p~evailing probably stanfi first. In addition, the British Exploration of Austmlasia have very much
restricted their operations during the past year, and as they were the chief employers of labour on the
Pilbarra goldfields, the practical cessation of work on some of their properties has been severely felt in
the labour ma.rket.

"The output or tin has remained. about the same as for last yea1'. 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 tbe Nullagine District, the erection ofa State battery is being pro­
ceeded with, and as soon as this commences crusbing the gold yield in this locality should show a con­
siderable increase.

"In WestPilbarra there has been practically only one mine working, namely, the Pilgrim's Rest,
at Station Peak, and at the date of writing this report I believe that ~xemption on this) property has been
granted for three months.· .

" During the last week of the year some prospectors have reported the discovery of wolfram, at
W odll;ina, near the Yule River. If the find proves of any value it Ilhould lead to increased activity in this
neighbourhood.

" Inspection of Mines.-'rhe few mines working have been reguld.rly 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 tht- reefs being worked all tend to safety In mining operations.

"Emplosives.-There .have been no accidents in this branch. The quality of explosives. being used
on the field is generally good.

" Safety Cages.-No cages have been at work during the past year.
"I found it necessary to cause work to be suspended iutwo mines until the workings were made

safe."
CENTRAL GOLDFIELDS.

The Inspector of Mines, Mr. F. J. Lander, reports:-
" I 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 fllst December, 1904 :-

" Mining on the whole has been very dull throughout the Central Goldfields, with the exception of
Day Dawn.

"There is, however, one redeeming feature associated with the Central Goldfields which is very
encouraging-. both to the State and the miner in general, viz., the new finds thltt have been discovered.
Theyare:- .

" (I.) Wiltborpe, 32 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.) Eight miles south-west of Meekatharra, 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. Severa,l 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
Goldfields are concerned, mining in the different districts at the present time is only in its infancy.

" Ventilation of Mines.-The more experience I have 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. Tht' heat from the men's bodies, the burning of lights and
explosives, and the movement of the cage in the shafts, are forces not Elufficient in themselves to produce
good ventilation. Moreover, the slightest atmospheric change sometimes practically stops the current, and
when the change IS complete the smoke ~nd noxious gases passing through the mine are again ,brought baek
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 rec0mmended'that a system of artificial ventilation be enforced for all large
mines.

"When I consider that in a well-ventilated mine the workmen can perform from one-third 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 concerIl€d.

"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 reportl:jd by myself, with one exception, which was reported

on by Mr. A. Penberthy. The fatal accidents were due to the carelessness or indifference 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 fQr illullocking 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 mine 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 happened in the Gullewa Gold Mine, 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 fo~way, 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 S. 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 stolle 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 comin~ up the shaft on the ladder. .

" The fifth aecident happened at t~e State-subsidised battery at Quinns, to one Wilfred Gore, on
15th November. The starting valve of the mill engine waR 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.

., Thl:'re 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 visited during the year.-Peak Hill, Wiluna, Lake Way, and Yalgoo have been visited
twiee, and the other portions of my district have been inspected oftener."

MT. MARGARET AND EAST MURCHISON GOLDFIELDS.

Mr. W. M. Deeble, Inspector of Mines. reports:-
" The Mount Margaret and East Murchison Goldfields comprise a large a~ea of country on which,

in the the past, something new has from time to time been discovered. In these new discoveries the best
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were worked and the lower- rade 'propositions left, usually to go to the next newdiscovet:y. 'fhis has
served its turn, but for tbe f ture attention will have to be turned to the low-grad€' propositions.

. " Mining when carti 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 est ates can be made on a metal that is not affected bya fluctuating market.
What is required on those fie ds are men with the necessary knowledge backed up with capital.

I

" Mining carried out OIl a small min€' 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 r~mainder is done by machinery. The total cost is only 12s. 6d. per ton.

"There is a large are~between Lawlers and Black Range a distance of about 100 milelil, with very
promising looking country, a d from wha,t I can ll'arn ver,y little prospecting has been done on it. There
is a large area between I,aw el's 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 leaseslpegged out, but there is not sufficient done on these to prove their value.
This place is three miles wes~!of Mulga Quee~. ,

"Mulga Queen.-This lace is known as the Mulga Queen on account of the Mulga Queen being the
first to erect machinery. Tis machinery w~s eFected at Burtvilleu.nd when it was llecided to remove it
to the Mulga Queen the mamtger ditlmantled the machinery, carted it 120 miles, and re-erected it within
eight weeks, which is about If record for Western Australia. This mi,ne continues to give good payable
returns. i . " '

"Thereare a number ~f mines around this that are considered payable, but as they are waiting for
the erection of the Governm/tnt mill at Duketon, about 15 miles away, their real value will not be known
for some time. I, '. . , ' .

"Anot,her m,ine in this

1
distr,iC,t bein,g opened up is t,he, Famo,us,B,lue, .w"h"ere, maC,binery is,at. presen,t

being erected. The power wi I be supplied by a Robey engine, loco. type compound, about 60-b.p. The
winding by compound engine by John Fowler & Co., and the crushing by one Griffin & Huntingdon mill.
The certificated boiler-pressu~e 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.

I
" In tbis district a nu~ber 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 tpe state mill
startS work it will no doubt influc.e a number of prospectors to try the large number of reefs between this
place and Duketon. J'

" Duketon:-At this p~ce there are a large number of prospectors, and some appear to begetting
good payable stone. On thfl PJ.ain line of reef water was struck at 10 feet from surface, and as the leases
are small and worked by smaJI parties they are continually in difficulties. The stone broken is rich,
otherwise the line would havel been abandoned before this. ' It appears a pitY,in cases of this kind that
they do not amalgate and pU1 down a proper shaft and pump to cope with the inflow of water. ,

" Mistake Oreek.-Thi' is about 30 miles south of Duketon. Mining has been very quiet at this
place during the year, but,a sltir was caused lately by a discovery of gold three' miles east. I examiued
the new find,. but it is too ealfy to give an o~inion as .to its va~ue. The prospectors' reef can be traced for
nearly two mIles and average, about 2 feet 6 mches WIde. ',.
, "About 10 miles sol:#h again are a .number of small mines, and some of them are getting very

encouraging results, and fro~ one mine rich returns are being obtained. I

"Laverton.-There a pears to be an improvement generally in the prospects of this place.. ,The
main. mines ~re keeping u~ t eir .regu~ar returns, ~nd tbe management of the Labcefiel~ Gold Min.es are
showmg their confidence m ~heIr mme by erectmg a new 4O-head battery. A new discovery was lately
made on the west of Lavert,OI/.,' and I was informed on my last visit that some prospectors are getting
some very encouragingresult~ about six miles east.

.. Burtville.-This pla4 is a working man's district; tbe leaders are small and 'usually rich. I am
quite satisfied there are a nlumber 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 prospectorl\ trying to pick up the leaders and causes a lot of useless labour. South of
Burtville a number of prospe~tors are working, in most cases just getting a living.

"Red Flag.-During tihe latter part of the year some very rich gold was obtained from ironstOne
leaders intersected with quarlQ: veins. This place was originally worked fora:lluvial gold, and the leaders
were discqvered 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 minertha,t when he has the
bottom clear, all ironstone or/other leaders met with are worth sampling, as the gold. does not always show
in the stone and may contain rich gold without being seen.

"Mount Morgans.-The main mine in this 'place is the Westralia Mount MorgansG.M., on which
60 head of stamps have been running for the greater part of the year. The lode in this mine ca.n be
traced four miles to the north, and it is a matter ofsurprise to m~ that the business people of Morgans
have not tried to take advaIltage of the Mines Development Act, 1902, and prove this reef at various
I1laces by boring.

"To the west Qf the tolwn a large lode formation was worked with fair returns down to about 20
feet, with the result that all the toWll was pegged out; but, unfortunately, when t.he returns dropped in
the prospecting lease, all the fthers were abandoned without being given ~ trial.

,
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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. Oil my last visit I saw several tons of ore which I
consider will return 20 per cent. copper on surface. The ore runs in pipes ani is irregular, but the present
holders consider it will pay more than wages.

"Anaconda.-The copper mine 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 crushin~s 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.-Mertoll'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.
lO-head battery has been erected.

" Malcolm.-The Richmond Gem 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 G.M., and a number of prospecting shows. The
Midas has lately erected a small air compressor and winding engine, and is now s'inking 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 Malcolm, 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.

" f,eonom.-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.is 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 \,Vhich there is a large formation. These
properties are under offe~ to Messrs. Bewick, Moreing and Co., and are being thoroughly tested.

" From 2t to 4 miles north-west of Leonora are three mines, known as the Leollora 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 1O.head battery and winding engine has been erected, and I understand
satisfactory results are being obtained. From this, 40 miles north-west, there are a number of pros.
pectors working, and in some cases getting good returns, but in each ca~e 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 'Darlot-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 ia being ma.detp pay.

" Darlot.-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 Samt 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 the reef j but water was met with in such quantities that they had
to put in pumps, and practically nothing has been done on the reef. Th!;l 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 G.M. has not been
worked much on the reef this year, as the holder has been sinking a new vertical sha.ft 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 ill most cases fossicking around old workings is being carried on.

"Lawlers.-Miniug has been very quite in and around Lawlers during the latter part vf the year,
with the exception of the Vivien mine. On the expectation 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.

" Sir 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
~ime it is put into the skip until it l~ave!l the battery is handled by machinery, and economy has been
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studied at every poiut. The reatment of the ore in this mine has been a problem difficult to solve, as it
contains sufficient copper toffect the treatment of the tailings by cyanide. and yet not sufficient copper
to pay for treatm~nt of that ffietalalone. Auother m.ine in this district is the Vangu!!,rd,. which is being
worked by a syndiCate. A fi -head battery and cyaliIde plant has been erected on thIS mme, and a.Ja.r~e

forma<tion is being worked wi h payable results.

" Kathleen Valley.-Mtning is very quiet, and great difficulty has been experienced to get water to
work the two batteries there. i The mines have been worked with varying results.

"Blaek Range.-Situa!ted about 100 miles west of Lawlers. There are several groups of mines
within a radius of ten miles.• The main Kroup is around what is known as the Black RlI-nge G. M. On
this a 10-head mill has been working, and up to the time of my last visit crushed 2,399 tons for 5,7240zs.
over the plates. I learn a 20-lhead battery will be erected on this mine at an early date. At present th~s
if! the only mine in Black RaJe that has its own battery. The Wanderie is another promising mine in
this group, and in fact thel'e re several ~iving good prospects and worth developing. About six miles
north-east of Black Range 801' a group of mines which may be considered working miners' shows. The

"leaders are in most cases sm;. and rich. About one mile south of the towu are a. number of mines in­
cludin~ the Wirraminna, Bri ht Beauty, Eureka, and Lady Jackson. In these the formation is lar~e,

and from crushings put throu. h, the results are lower than from any other part of the field, although rich
patches have been obtained. I •

" General.-During th~ year I have given special attention to the following:.-.
" Signalling.-In4tice that in Ho number of the larger mines electric signalling is used, but on
. visiting the IJ:I.ines often find them out of order and requiring the attention of a trained

mechanic. '
" Winding Ropee.+In most cases of the mines in these districts the ropes do not last very long,

. especially in ..nderlay shafts, as when they are well-~reased to protect them from the
water they piqk up gravel, and thereby cause deterioration.

"Engine-drivere.-+During the year I have only received one complaint against a first-class
certificated e gine-driver, and this was for not allowing suffiCIent time for a man to
get on the ca ."

Inspector Deeble goes n to remark on the necessity for uniformity in engine-driver's examinations,
and recommends publication of the examination papers for the information of intending candidates.
Wlth regard to sanitation 0 mines, he reports the provision of necessary pans ahd receptacles well
attendedt to in all the larger 'nes; but finds great difficulty in getting the men themselves to co-operate
in making prop~r use of t~ern'l During the year 1904, two fa~al and five non-fatal accidents. occurred in
the 'East MurchIson GOldfieldrnd two fatal and 19 non-fatal m the Mt. Margaret Goldfield.

~
'NoRTH OOOLIlARDIE GOLDFIELD.

. The Inspector of Mine Mr. W. F. Greenard, reports, .28th April, 19l15, that a systematic inspection
of the mines on the North .. olgardie Goldfield has been carried out during the year1904, and where
defects have been noticed com liance with the Mines Regulation Act has been insisted upon. Action wa,s
taken aga.inst the manager of .he Waihi Mine, at Davyhurst, for allowing work to be resumed at a place
where an accident had happen~d 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, as dlsmissed. The Inspector goes on to say:-

I .
"Accidente.-Five fata~nine serious, and seven minor. Searching inquiries were held into all

these cases immediately after eir occurrence, and evidence taken from all that could give any informa­
tion about the accident. N t in any case could it be shown that there had been any deliberate
negligence. I

" Filling f::itopee has rec~ved considerable attention during the year, I have insisted on them being
filled to within 10 feet or 15 Teet of the back, of course, this is not possible in every case, and some
latitude has been extended Wh*re the ground was hard and the stopes on the underlie; in that case, I
have insisted upon solid pill'· s being left at regular intervals. With the 'Oosmopolitan' stopes at
Kookynie we are confronted w th serious diffieulties, as the large flow of water (370,000 gallons per day)
prevents the use of tailings fo~ filling. Since the amended Act came into force, the powers conferredwere
used on this mine with good e:fect, although I did not get all I wished done ; measures were taken for
greater safety, the Act thereby being vindicated.

" Safety Cagee, Hooke, and Ropee have been carefully examined during the year, ca~es dropped and
springs tested every six weeks l-Hooks, the copper rivet renewed every six months, ana mine managers
advised to oil their ropes with iwarm castor oil every week, if this is done the core of the rope becomes
impregnated with oil, and onelhas no fear of corrosion.

"Engine~driver8 have ~ontinued to be a source of trouble during the year; a repetition of
dangerous practices have aga.in occurred on two mines, viz. :-The Golden Pole, Davyhurst, and
Oosmopolitan Proprietary, Kookynie. In the Golden Pole case the underground manager (Peacock) gave
the signal to be lowered, instead of the ellgine-driver obeying it he hoisted thJe cage to the head-gear,
where the safety hook saved Pel\cock froII\ being killed. It may be remembered I had to prosecute a
previous mine manager to ~et this hook attached to the rope. This case clearly proves the driver did not
know which way the engine ratJ. The certificate I am informed was of a recent issue. This case was not
reported to me and did not co*e under my notice until some time had elapsed. In the Oosmopolitan case
the man obtained the certificatt one week, and smashed the head gear, etc'i the nex;t. 'rhis ca.!le WI\.S alsq
not reported to me.- !
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"Mining Developments.'-The developments at the' Menzies Consolidated,' Woolgar, No. 9 T..evel,
are of a very reassuring nature. Should they continue north in this le~el, it will warrant the manager
in recommending a re-arrangement of machinery, and the equipping of the mine with a modern reduction
plant. .

".At Goongarrie 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.

".AtOomet 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 lea01es are
developing some large quartz reefs carrying nice values. .

, I
"Mulline and Mul'Warrie.-During the year developments have been anything but reassuring.
"Davyhurst has'gone ahead during the year considerably, due in a meaisure 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 ,Waihi is doing g009- 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 Homewa1'd,· owned by Rewitt and uarty, is doing good work.at 150 feet where they have a
reef two feet six in.cheswide cal'ryingtwo-ounce -values. This mine has consistently produced two-ounce
values. '

. ," The Homeward Bound, Melrose, and Waihi South are extremely promising propositions, and
should developments continue to disclose values at present in view these claims willconsiclerably augment
the g'oldoutput of Davyhl1rst. ,

"The Great Ophir has. continued to develop satisfactorily, disclosing considerable reserves. The
mill should start crushing on the 27th April, and good results may be expected from the 1,000 tOllS of ore
at grass.

. "The IJJileenMine has erected a good ten:head battery during the year and the mi~e IS being
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 ol'e body of diorite schist, interlaced
with quartz veins, carrying fair values; several shafts havf;l been sunk, proving the li)1e of lode through
the leases. The deepest is180 feet. Nine hundred and twelve tons of ore have been crushed from various
shaftsa,nddrives on the leases, and a return obtained of 4210zs. 18dwt. 2gts.. 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-- 283t tons
froul this lease gave 1490zs. 8dwts. This is undoubtedly a sound mining venture, which may develop
into a large mine.

"Massrs.Ramely and Driffield have recently struck some rich sto~e in WalhaHa and Federation
G.M's. which is, of a very. promising nature.

" The Golden Lode and one or two other lea.ses are doing good development work in the Davyhurst
district.

" Kookynie and Niagara.-The closing 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 difficulty of the future is ever present, as no development is taking place
to renew the ore being mined.

" The Oosmopolitan has almost exhausted its 'pay ore values,' until recently better values were
met with in }lo. 9 level driving south. The development is of a promising nature, and I tru~t it will
give the mine renewed life.

" The Altona Line of Reef has found w6rk for several parties of tributers with good results, but
here again, development has been neglected and the natural sequence is gradual exhaustion of pay
ore values.

" Niagara.-,-' The Hannan's Main Reef Company' have sunk their main shaft to 400 feet and
orosscutthe reef which. maintain its values" but, unfortunately, no water was obtained by sinking, thereby
stopping the wprking of the mine which is equipped with a modern ten stamp mill, etc. ' The, Eagle
Hawk COn;Lpany' 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 a reassurillg nature.

"The Ohallenge 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 syndicate are now equipping the mine with machinery with that end
in view.

. "The W.E.G. Mine, which the Department assisted from the Mining' Development Vote, has been
taken over under a working, option. and if energetically worked there are sound reasons for believing that
the Department will reCover its advance, as the mine is a sound mining' proposition.

. "T~mEa. -Good work is being done on several leases with. the assistance' of Gull's battery ; but the
price of crushing i01 tOo .high to Jl8rmit the prospector totestlow--grade ore, work by which high-grade ore
might be discovered. .

" Yerilla.-,,-The mines here. hll.ve been noted for their richness and patchy :aaturefrom the time of
their di01covery.
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.. The Melba Oonsols h~s not been a success. The cause of non-success is undou?tedly the battery.
"Yerilla requires cor~stant aud arduous prospecting, and the prospectors' only aid is cheap

crushing., ' .
" Yarrie.-The Wallaby line of reef has continued to develop satisfactorily; the Wallaby Centr8l

has 12,000 to 14,000 tons of stone at grass ready for crushing, and large reservlls ready for stoping.
When the State battery startg 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 proposl~ sinking to 300 feet before opening out on the reef. The owners of this
prpperty have now equipped it with a good 6in. lift and plunger pump, 5-head 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 prospe'Jtors a chance to develop their properties in this outlying portion of the
Gilldficld. '

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

"No development in tl:is 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 crushing prevents any
systematic exploration of low-grade material.

.. Mount lda.-The Mount Ida Consols and Copperfield Leases have been worked by tributing
parties, wages have been made by those working the' soft ground, but those working under water on the
hard diorite have suffered comiderable loss. •

"The Federation, owned by Ridd, Gaffney, and Bremner, has continued to turn out good values, the
crushings 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 given by the Department
will, I think, return good results, and prove in a measure this line of country."

Inspector Greenard also reported on the Pingin district on 1st September, 1904, as follows :-
"I recently visited Pinl~in 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 which was not a

success, and was removed. .
" At the early part of the year, Messrs. O'Brien and party took up a position on portion of the

abandoned ground, and after considerable work, located four small reef!! running north and south. and
parallel, dipping to the east at 60 degrees. The deepest sha.ft is about 60 feet, and has a very nice 18-inch
reef at the bottom carrying good values. '

" Williamson and party have located O'Brien's reef to the south, carrying good gold in two places
over 100 feet apart.

"Ohristenson and partJ are sinking a shaft through the cement to .cut the northern extension of
O'Brien's reefs. Several prospecting a.reas 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 party, and Oraig and
party have also located reefs c::l.rrying gold. I

" The reefs at Pingin a:re extremely difficult to locate, as they are covered with' a cement ave feet
and six feet or even 10 feet th:'lck; 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 easily worked. :

"In a northerly direction from O'Brien~s, three sha.fts have been sunk to a depth of 30 feet, where
nice wash was disclosed; it is Ilaid 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 something payable as small patches of
Burface alluvial have been worked in the vicinity. . '

.. The prospects at present being worked are of an extremely promising nature for small parties of
working men, but they require further d~velopment for their possibilities to be accurately gauged."

NORTH-BAsT COOLGARDIE AND BROAl> ARROW GOLDFIELDS.

Mr. George Jenkyn, Inllpector of Mip.es, reports:-
"During the year under review, viz., 1904, I have endeavoUred to make an inilpection of all mines

about every two months, and where sinking 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 Whit{:l 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. .

"I anticipate good results from Randell's, in the Bulong district, where a Government battery is in
course:of 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 Kauowna, 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 nor~h-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 encouraging.
The Queen Mar~aret shaft at Bulong is about 700 feet in depth, and the property th.ere has for the greater
portion of the year been worked by tributers, with fair results.

" On the OV«;lrsight 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.

I _

" Accidents.-There were only seven accidents in all on the two goldfields. They have been reported
upon after due inquiry. .

" Ventilation.-With the exception ot three mines on the north·east Ooolgardie Goldfield, there has
been natural ventilation in the mines, a~d the same has proved satisfactory throughout.

"Ewplosives.--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.

" Only three permits were granted under the Sunday labour in Milies Act.
"Generally.-The workin~ 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 precautioDs 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
fa~ourably on my district as a whole."

EAST OOOLGARDIE GOLDFIELD.

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

"Eighty.six underground inspections were made, mainly in connection with investigations relative
to the occurrence of accidents, and 95 surface inspections were also made. The le.tter 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 entanglement 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
syndicates. 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 ha7ing gone to show that lodes exist at considerably greater depths. than had then been
reached in the mines, and that they w~re more or less productive at those greater depths. .

"It may also be noted that for the first time in the history 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. -0. 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 vig-orously. '

" The Hidclen 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 lea.se 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 Oonsoll South Ewtended.-This lease is the most northerly one in which telluride ore has
been discovered in 'payable quantities. A five·head battery is in' course of erection. The returns from

.batteries have been highly paya.ble. A large a,m9uIlt of driving ha» been carried out ,at the 80-fQOt level.



. .. 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 lo!le trending north and south, with.1l, 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.

" A. W.A. Consols.-This lease is working out a large depositby quarrying. 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 Extended.-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 whic·h
have been so satisfactory that it is the intention of the management to sink a new main shaft to work this
lode.

"Lake View Consols.-A new lode was discovered east of the main shaft, at the I,800-foot level.
Crosscutting is being carried on in the higher 'levels to locate this lode. This discovery is a very
important one for this Company, as it can be opened up in the higher levels ata lower cost.

"Main Shafts (Hamilton's shaft).-This shaft on the Great Boulde; Proprietary 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 discontinued for the present, pending the inst!!,llation of larger winding gear.

"Great Boulder Main Shaft.-This shaft has attai~ed the greatest de)?th yetreaphed on this field,
viz., 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 9"00 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 accourit 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 thlLt ca~ be desired, 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 satisf8!ltory 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 opinion that it would bemore satisfactory
to adopt a standard for the State.

" The practice of splicing winding ropes is carried out on this 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 particulars 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 rope~; 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 winding purposes on another
mine, which I am also of the opinion. shollld be discontinued.

"Signalling.-The mines on this field do not use any uniform method of signalling. A conference
was held during the year, aud suggested alterations w~re 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 si~als 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.

"Explosives.':-The main storage magazines ha-ve been regularly inspected, alid found to be well
atten~ed, and ~he regulatiop-s complied with. Th~ carriatre.of exp10sives. to working places ~as received

" attentIOn, and It was found necessary to take actIon agamst workmen for carelessness. ThIS seems to
.have had the desired effect, and canisters are now used in all mines."

COOLGARDIE, YILGARN, AND DUNDAS GOLDFIELDS.

The Inspector of Mines, Mr. .T. Crabb, reports :-
"The mines on the various goldfields from a safe point of view have been worked in It fairly

satisfactory manner. Defects which I have observed ~nd brought under the notice of the management
have been almost invariably remedied. In the cases when unwillingness was shown to comply With the

.provisions of the Act proceedings were instituted, and fineE;! l'a:ngiug from a .few shillings up to .£18 were
inflicted.

"Three fatal and 13 serious accidents occurred. This isa decrease of one in the number of
fatalities compared with 1903, whilst in the number of seri~U:!l 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 23 per month. This necessitated my travelling

4,620 miles, or an average of 385 miles per month. . . .
, " Several applicationll have been made for SuudayLabour Permits, but only two were granted."

I
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Mr. Crabb makes f,he suggestion that section 18 of "The Mines .&egulation Act, 1895;" would be
improved by leaving out the words "if demanded b! any three miners engaged ~n the mine."

PHILLIPS RIVER GOLDFIELD.

The manag'er of the State 'Smelting Works, Mr. John Provis, has acted throughout the year 1904
as Inspector .of Mines, and made repeated visits to all the mines at work. Ris monthly reports show that
the work, so far as :r:egards the Mines Regulation Act, has been carried out satisfactorily.

COLLIE COALFIELD, DONNYBROOK GOLDFIELD, AND GREENBUSHES MINERAL DISTRICT.

The Inspectot of Mines, Mr. T. D. Briggs, says:-

" I have the honour to submit my annual report for the year 1904.

Collie Ooalfield.
" The output of coal du~ing the year 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 prosecutious 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 Company 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. ~hese machines are an undoubted success, e,nablingan increased quantity of coal
to be won per day .from the same length of working face. and also reducing the cost of production
considerably.

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

Greenbushes Tinfield.

"It was not until the latter part of September that the Mines R~gulation Act W.all 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~

" The workings generally are in good condition.
H 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 most cases they are on abandoned claims,
making it .difficult to fix the responsibility."

MINING ACCIDENTS.

The mining aCcidents for the year ended 31st December, 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 prece'ding year. Table 21 shows 42 persons killed in 1904, as against 43 in 1903, also the
distribution of the accident cases in the various Goldfields or M.ining Districts. The. fatal accidents are
one less than in 1903, but three more than in 1902. and are in all three of tpese 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, aDd 132 for 19.o~; 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 eomvared with previous years, when such were frequently neither reported to the 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 1903. .

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 <:oroner~s jury .qonsider~d th~t the accident was probably due to
faulty fuse, though the remaind~rof t~e coil ~!l:s in perfectly .good ord~r. The other,at the Vivien Mine,
Lawlers, on 23rd March, 1904, 'Y!l:s also~ue tO,the explosion of a charge ~fore the man who lighted it
got away; but in this instance he appe~,~s to ha.ve remained too long at the face trying- W re-light another
fuse which had failed to ignite. .,.

The fatal accidents from falls of gro~nd were fewer than in the previous year, 10 being recorded
for 1904 and 13 for 1903. Accidents {)ot 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 highstopes, the back of which cannot be easily examined for loose
goround, js constantly being fought against by.the Jnspectors of Mines.
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Fatal accidents in shafts during 1904 were unfortunately more numerous than in any prevIous
year, no less than 20 b~ing recorded, as compared with nine in 1908. The worst case took place in
Edwards sbaft of tbe Great Boulder Proprietary mine'on 25tb May, 1904, wben 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 tbe skidding parties to work opposite one another in adjoining co~partments of the
shaft, both winding-drums were made to run the same way, giving the engines equal to nearly double their
usual load in single gear. The reversing lever jurr.ped out of its notch and flew forward, and before the
engine-driver could reg-ain control the gigs bad 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. Tbere was
a bucket inlthe pump compartment used for winding up the air-hoBes 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 for a sbort time on lL projecting 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 know~ of ilie 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 beinl/: 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 1st March, 1904, by falling from the cage, it
being supposed t.hat 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 th~ machinery used for hoisting.
In onE' the injured man was engaged in filling the skip in an underlay shaft from an ore bin, and must
bave unthinkingly put his head into the skip compartment to look at something after ringing tbe signttl
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 tbe top brace and got int,o the cage without signalling to the
engine drivel', 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 tn 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 Compttny'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 sbaft. 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 Qwing to the man losing his footing.as he was getting
off the rope at surface, in tbe other through being overcome by gunpowder fumes; two from falls
from ladders, and one from, the bucket getting off the hook and f!tlling down the shaft. Two men
also came to their deaths by walking into open shafts; one an aborigina.l,.who by some means ~ust 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 fi'om the track and fallen down an
old abandoned shaft.

The accidents classed as "Miscellaneous Underground" caused six deaths in 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. I

On surface four fatal accidents were recorded, as against five in 1903, a.ll being due to machin~ry i~
motion, the men getting caught in moving belts or by revolving shaft.ings. .

A fatal accident to an aboriginal a.t the Darlot 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 cate~ory. '

The accidents attended with serious injury to'persons during 1904 were 152 in number, classified
thus:- .

(a.) Due to explosives 8 men injured
(b.) Due to falls of rOGk ... 36 " "
( c.) Occurring in shafts .. . ... 40 " ..
(d.) From miscellaneous causes underground ..• 20 " "
(e.) Occurring on surface 48 " "

Total 152
" "

All these accidents were inquired into by the Inspectors of Mines, and where it has seemed ~ossible
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



Act, the a~cidents being usually either from causes which could not be guarded against hy any ord.inary
care and foresight, or from forgetfulness, qlumsiness, or want of judgment on the part of the men hurt, not
amounting to negligence.

SAFETY CATCHES FOR 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.

SIGNALLING IN MINES.

The Inspector of Mines at Kalgoorlie, in his annual Report, has again drawn attention to the want
of uniformity in the signllils 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 is very cumbrous and liable to be misunderstood through the multiplicity of
knocks. The requirements of a la.rge 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 caI\not 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
skip 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 oHhe 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. •

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-dd-ver having received the signal to hoist (one bell), and the
man wasjambed 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 beable 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
system 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 '"'
is stated to have proved troublesome to keep in order, and was abandoned after a time~ In several mines
at Kalgoorlie electric bell return signals are reported to be working very satisfactorily. '

An electrical 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 illuiWnate instructions printed on different portions of its glass front. The signal is
seen in the plat and simultaneously 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 givin~ 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 ext,inction 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-tp.entioned 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-drirer hoisting quickly as soon as he received the signal (one
knock) to do so. Two .men wishing to 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 out upon the plato . The signal he was giving was 1 pause 2, and the engine­
driver, having no me~s 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
fr~m t~e engine-r.oom wpuld have given t~e ~en below. time to send the remainder of, their signal, or to
draw themselves m,to the cage outof danger.

• Described in the Cha.m1>er of M~es ofW. A. Monthly Beport;November, 1903, page 855.
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Some of the difficulty of operating knocker lines in deep shafts arises fr~m 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'eachsaction.

PROTECTION OF MEN IN SHAFT-81NKING.

During the year under review there )lave been several inl:ltances of deep shafts being <sunk without
any driving being done from them until a very considerable depth has been attained. For example,
the Princess Royal Central Company's main shaft did 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 Clistances without opening out. . As the fields oocollle older, the sinking of deep shafts to cut
reefs on their underlay must become more apd more common. These deep shafts are very expensive and
take a l0l?-g time to sink. The methods by which such w~rk l:lhould be carried out therefQre deserve great
atteJ;ltion, 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 hy "sinks"
of frqm 100 feet to 200 feet at a time, it is impossible as a rule to give up a c~mpartment of the shaft
entirely to the sinkers, and the usual practice is therefore to put in.. a pent-house below the lowest level
andsink tpe 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.handlinflof tlie dirt,
an~ it would obviously be preferable to hoist it at once to the surfaee, but it is forced upon the mines by
the e~gencies of their other work. The reason of winding in two stages, therefore, is not usually the
~afElty of the men sinking, but the necessity for usiJ;lg the~h~ft for the ordinary work of the mine. There
has recently been based upon it, however, a demand on tlle 'part of some of the workmen and their friends
to have all shafts sunk in the same way, and it has been advocated that direct winding' from bottom of
the shaft to surface should not be permitted, say over 300 feet in depth, and that thereafter the bottom
" sink" 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 useafterw'ards, and would
eVidently add considerably to the cost of sinking, and it is quite doubtful if auy additional l:lafety would
be gained by it. If the compartments of the shaft in which no kibble is working are covered at surface to
prevent falling of material from there, and the meri below take care uot 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~OO 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 great.er height. If, as is often. the (',aee, 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. Thisinvolves a man being kept to open and clo~ethe doors of,the
pent.house, pilot the kibble safely through them, and give, the necessa.ry signals', an,ditbecomes 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, ()n looking into. it, to be mainly sentimental, theriak being
little different from that in, a shallow shaft. . . '

There is, however, 'an undoubtedly seri~,U:s risk of accident in sinking deep 'sWs if the mEtJ1have to
do all 'their travelling up and down from surface on the kibbles, especially when fast windi.ng,is"doue.
There is always a certain amount of swaying of the kibble, llondliability for it to catch on projecting
timbers and jerk off the men; or, even if the shaft is lined with plaJ;l,ks, for a started end or nail to Cl\otch 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 NorseUl.an.N() reason
could be ascertained for hill! falling, unless. possibly he fainted or became giddy, there being no .projections
in the shaft and the winding having proceeded steadily. Another accident in, Ed.ards shll-ft ofthe
Great BJ)ulder mine at Kalgoorlie last year has already been referred to, in which .ca~the bucket ca\l~ht
OR a projecting bearer and then dropped suddenly. Again, when to pre"entswllyin~of the:kibble"l'\>
guiding cross-head or" monkey" is used, the safety applillince'itself has been kIJ,own to become a,souroe
of· danger by catching on the guides l;tud hanging up for a time and then falling suddenly. Yet \Lnothel'
possibility is that the kibble may become detached from the rope itl:lelf, as was the. case "last year in the
Great Boulder Deep Levels shaft. Being unprovided with any safety catches, the k~bble must fall to the
bottom of the shaft. To remedy the difficulty is not altogether easy. One method w4ich is fajrly
satisfactory in suitable ground is to kep the lining of the shaft. well down to",ards, the. bottom and
use the safety cage all the way, fitting 't with long guides at the sides, or ,a" skeleton" frame, so as to
allow it to reach the bottom without loosing touch of the skids. This' is, however, not nearly so
c~mvenient for working iuthe bottom at-he sh.a~t as the kibble, and also requires considerable headroom
in the brace at surfaee to enable theca e to be raised enough to allow of landing the dirt at the height
required for dumping. In the hard ('0 ntry'usual in. deep .shafts in this State, and with the consequent
Very heavy blasting that is necessary, t is method is tr~ublesomeon account of having continually to refix
temporary skids below the permanently timbered parti0l?- Of the shaft~ .A variation of the method, whicQ
however is only possible when the dirt idischarged at a higher level in the shaft or there are very high
poppet~headsat surface, is to us~ a ~b le suspende~ below the ~ge. The m~n .can ,then ride up an.d
down in the cage as far as the tlmberm extends, gomg theremamder of the dlstance on ladders. ThIS
method is more sui~able for mines with, orkings at higher levels at which the brokcI;J. :rock mlliY be stowed
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than for deep shafts su~i from surface without intermediate openings. If the permanent hi~h headgear 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 p~ticable 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 kibblethe rest of the distance or e.lse 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 Olten be unnecessary. When the distance to be ridden on the kibble to the
bottom came to exceed 259 feet the pent-house should be removed ,and another put in. say 50 feet !tbove
tbe bottom oBbe shaft. The winding of men (}n the kibble would tben be only for a compltratively,short
distance, and could be done at a slow speed; while the winding of dirt from the bottom through to surf¥le
could be done rapidly ,and without interruption. ,

Use of cross-heads in shafts.-The fatal accident in Edwards shaft of the Great Boulder mine at
Kalgoorlie, due to a descending bucket catching ona projecting bearer and then falling away. has been
previously referred to, but is again quoted to show the necessity for some method of guiding kibble'3 to
prevent like accidents. The Inspector of Mines at Coolgarctie,Mr. J. Crabb, has sent me particulars of
two simila~ accidents, one causing the death of five t1W other of three men. The first was in the Birthday
shaft of the Sydney Harbour collieries, and was due to the bucketswayiug and striking a bunton at about
1,424 feet, or some 400 feet from the bottom of tbe shaft, and tipping over enough to throw the men, off,
The o~her was in East Scotland, in a large coal pit being sunk to a depth of about 1,200 feet. FourJ;llen
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 occurrence. says:- _ .

" The immediate cause of the a·ccident was the swinging of the kettle; had there been nothing for
it to catch this might have fled 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 witb 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 greatest service in steadying the bucket, the
reference just quoted to an accident from ,th~ fall of one points out that the use of tbese 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 ofMines for the Isle of Man District, for1894.
mentions one from the fall ofa rider, which jammed and became hung up on its guide ropes and then
suddenly fell away. In this State there was an accident at the Euro mine a few years ago in much the

• same way by the fall of a, cross-bead. Many miners stand so much in dread of this accident that they
refuse to work with cross-beads, 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 ,Use of these. appliances compulsor:y under the mining
regulations, although the balaJ?-ce of evidence apPfllU'S to be that, when pl'operly constructed and used on
carefully made and well looked after guides, there is very little chance of the~r hal),ging up and that they are a
very great safeguard. A good.buffer and stop on the rope, above the heads of, the men when stll,ndingon
the bucket should always be provided, to catch the pross-head if it i!lhould fall. The difficulty of getting
a corilpletely satisfactory device, for steadying and guiding the kibble strengthens the contention that
this m'ethod of raising men should only be employed 'for short distallqes of winding, and where no other
better means are practically available. Wherever it is possible to use a safety cagtl or skip for raising or
lowering the men; riding on. the kibble should be prohibited., ,

Tipping BUfkets....,-Severa;l accidents have been recorded during the last few years from the use of
tilting or tippingbllc~ets in sinking, these having the body suspended in the bow at a point below the
centre of gravity bpt 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-rqom, 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
sel'iouslyinjured 'pn 20th July, 1904, whileworki,n,gin the bO,tto,m of P,atterli!on'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,Q09~feet kvel by means of 'l;L winch at t,he 800-feet level. The bucket had two
spea'l's or phls projecting two and a-half to three inches above the rim and each with a link thrown over
it. .They had sentJl,way a bjlcket full of dirt and it had been raised about 100 feet when it was heard
to knock again~t tbe shaft timber and immediately afterwards the contents fell and injured two of
the men. ,When the bucket rea,ched the 1,000-feet level it was upside down and empty. The Inspector­
of Mines, after making inquiry, ~me to the conclusion that either the bucket must have struck against
the timber with sufficient force to jerk the links off the spears or the bucket must have caught by its
rim aga,inst one of the fra.me sets and been turned 'enough to canse the links to f;tU off. It is to be
noted that the use of a cr~.headwould in aUprobability have prevented this accident. '

A somewhat similar a,ccident occurred atthe O~oya BrownhillMine, Kalgoorlie,on 6th September,
1904, by whicll 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 causedthe 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
to-render the unintentional overturning of the bucket impossible. The improved a.rrangements 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 banhoe pattern "ther~ is a
keyway in the pin or lug through which the key is J?a~sed after the link has bee~.drol?ped over the lug.
After 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 Lake View Consols
c. 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 geneni.luse 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 u.pward 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 devi<Je
is very cleat from the drawing without farther description. '

DEAN'S SAFETY DEVICE.

A safety dElvice has been recently patented by Mr. Alfred Dean which merits attention, though
as yet it has not been tried on a working scale. Trials in Perth, with a large working model were,
however, very satisfactory, and the principle appears to be good. The device mlty be called an
"emergency 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 w1th five mell in them engaged skidding
the shaft, fell to the bottom, and t,he other at the Golden Pole Mine, Davyhurst, where abmceman
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 such cases the ordinary safety cateheson cages
are of no use as the strong tension on the rope keeps them from closing on the guides. 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 t,o rest without shock. The accompanying lithograph
is from Mr. Dean's patent drawing, and the following description is quoted from his specitication:-

" The object of this invention is to provide an appal"lttus 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 applicg,ble for either single, double, or I!lultipleshafts. '

" For the arresting agents I employ a number of weights, and which come into operation on a system
of mathematical increase of progression. '
, " The appliance will now be explained in conjunction with the accompanying drawing, and in such
drawing A is the bridge piece or sliding frame, havhH~,l;ecessed ends forming guides AI, which run on the
skids A2. This bridge piece i~ ~rmed with a central en:largement as A4, through which the hook may
pass when it becomes disengaged from the cage. This ,frame is suspended by the blockand~~ ropes
AS, which rope passes over the pulley block B and treble sheaf block BI, and passing oound the bottom
double sheaf B2, and finally secured as at B3 to the block B2 as shown, or in other ordinary manner.
The treble blOllk BI 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 Cl and pins C2, and so
arranged that they allow the weights to fold up or becom~ opened out to about 12 inches; as ilhown in the
drawin~s. To the sliding frame or bridge A are secured the jaws D hinged at DI, and which jaws are made
to grip the winding rope D2 which passes overthe head pulley D3 mounted on the poppet head framing D4.
To enable this to be done by the engine-driver from the engine room I employ a quadrant-shaped lever as 'E,
which is provided with a counterbalance as El, and pivoted as at E2 to the bearings E3, and secured to
a beam piece E4. This lever is formed with a snug piece E5, which latter engages with a lug as E,
formed on one of the grippers, and also is fornted with the arm FI, which is connected with the rod F2 to
the pivoted handle G in the engine room. This handle works on the quadrant guides FS and held ~
position by the tooth and notch GI as show~. 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 HI works in such slot. When ,the
winding drum bolts, or the rope runs away, or the driver loses control of his engine, he thereupon throws
the lever G over, and so causes the snug piece E5to 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 1?ecome 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 jerk is 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.

"The total weights would be arranged so as to act as a counter-balance to the cage whenlo8.ded
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 th~refore be takep not to
pick up the couriter-balance weights too rapidly, If they are taken up evenly and progressivoely 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 si~ilar 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 Pean'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 han~s up on the bridge piece,. and falls downwards again until held
by the counter-balance.

There are obviously other methods of creating 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 Il.Ccident in the Boulder Deep Levels shaf~, 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
necessit.y for the greatest care in examining the ropes on which men's lives depend. The rope which broke
seems to have had very little wrong with it so far as outside appearances showed, but was very much
corroded internally.

There is much need for systematic examination of winding ropes throughout the State, and for the
establishment of regulations prescribing the methods.by which they should be tested. The existing
Mine~ Regulation Acts make no special reference to this maJJ;er beyond requiring (Sec. 23, Gen. Rule 20)
that all machinery, which by definition includes ropes, shall be kept in ~ood order and condition. No
factor of safety'is prescribed, and no indication given of what' is to be considered" good order and
condition." In the event of legal proceedin~s arising in consequence of an accident from breakage of a
rope, it would devolve upon the court or the jnry to decide as to the faet 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 qnestion has received much attention in the Transvaal, and it has been found expedient to
establish l\, laboratory in which thorough .tests may be made. From the Annual Report of the
Government Mining Engineer for the year ending 30th June, 1904, Part n, page 54, it appearli 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 2oo-ton horizontal machines.

In response to my inquiries the Government Mining Engineer atJohannesburg has very kindly
sent me the following interesting letter :-

"With reference to you!, letter No. 6157/01 of the 13th April, 1905, I have the honour to inform
you that the following pUblications are being sent to you under separate cover :-

" (a.) Annual Report of Government Mining Engineer, 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 n., you will find a short account of the work
performed in the Mines Department Mechanical. "Laboratory. In Appendix "B,"of Part n., 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. .

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 employed in the testing of
winding-ropes in the Mechanical Laboratory. From the tabulated results of tests 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 lOO-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 l,500
kilos.) To r.emedy this, and to increase our plant, we have recently ordered through Messrs. George
Craddock & 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 exten90meter and
special dies, .£84 10s.

One testing macl1ine, to test wire in tension up to 300 kilos, as iWustratedon page 3 of
" Tarnogrocki's C!I(talogue." A:r>proximate cost, including exteI1someter and controlling

• balance,.£45. '
One testing machine, to test wires for torsion, as illustrated on page 8 of "Tarnogrocki's

Cata.logue" (Fig-ure 1). Cost, with spares, .£27 3s. '
One testing machine, to test wire by bending, as illustra.ted on page 9 of "Tarnogrocki's

Catalogue" (Figure 2), with changeable rollers. Cost £10 17s.
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'.
Regarding the cost of the large testing machines. these are approximately :·-Fifty.ton machine,'

.£600, f.o.b., London; carriage and insurance, .£150 jcost of erection, .£100. With this machine we use
a Wicksteed Hydrographic 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:­
Machine, with pump and accumulator
Mechanical Autographic Recorder ... ...
Freigh~, .£150; railage, .£350 j insurance, .£25
Erectiou andshafting

..£3,900

The Consulting Engineer to the Crown agents recently advised us thatthe Mechanical Autographic
Recorderwas more satisfactory and also cheaper than the Wickstoed apparatus, and we are therefore
giving the former a trial with the 200·ton testing machine." .

I

The fact brought out in the Transvaal experiments, that there is no simple or, ;regular relation
between the breaking '8trength of a rope as a whole Itnd the aggregate, breaking strengths of its
component wires, shows that it is quite necessary for satisfactory testing of ropes ,to use a machine
capable of taking It 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 fjlome
causes of its Reduction,'-' and should be consulted by managers interested in the question of, preservation
and testing of ropes. They recommenll· that in opening ropes for internal examination the following
method should be used, which seems much preferable to the use of spikes, as often practised in this
State;-- . '

"At a position in the rope where it is desired to examine interna.lly, this pint 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 upby means of wooden-faced' clamps, resting on beams across the shaft., It is then
possible, by means of two "Spanish Windlasses," to turn the rope in opposite directions, this leading to
untwistmg of the rope in a length of, Bay three or four feet, and allowing the interlla1 examination to be
carriedout.. The lever bars used fot the windlass should be secured to the rope by hemp lashings, which
also provide a proteeted fulcrum, and the wires of the rope will not be injured. The loosening of the
strands is entirely" taken up" when the staticalload is returned to the rope."

. From the Transvaal GovernmentMining Engineer's Report for HI04, Part L, Page 10, it will be
seen that the articles of the Mines and Works Regulations of that State havereeently been amended to
read as follows :- '

"Article 40, subsection (c.) :-Winding 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 anddrmlls fitted. Winding ropes shall not be USed for raising or
lowering persons when, owing to deterioration, the breaking strajn has. become reCJ.uced to belo,w six times
the maximum working load. In ca.se a winding rope is JlsedJor other, purposes besides the transport of
persons, the maximum working load, when raising or lowe'ring persons, shall not be allowed to exceed '85
of the maximum working load when the rope is in use !o,t'other pUl'poses.

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

"Article 42; subsection (a), subdivisi~n 4 :-At lell>St once a month the structure of the rope shall
~ examined for the purpose of discovering the amount of deterioration of same. For the purpose of this
examination, which shall be be mJ.de by tbeResident Mechanic~lEngineer in charge of the machinery on

, the mine, the rope must be thoroughly cleaned at selected ..places, and the Resident Mechanical Engineer
shq,ll assess the strength remaining in the rope, and shall record each assessment.in the machinery record
book. '

, "At least once in six months in thec~e of a round rope, and once in three months ,in the cll>Se of a
flat rope, the rope shall be re-capped, and a portion, of length not less tban 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 sha.11 be furnished.
At el.Wh oecasion of re-capping, the connections between the rope, skip, cage, or other conveyance shall be
aimealed." ,
. The Chamber of Mines at Kalgoorlie has forwarded to this Department ~etterRfrom some leading

wire rope manufacturers bearing on opening wire ropes for examination internally. Messrs. John Shaw,
L,imited, 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 exaQtly into their own places again, and unless there is very strong evidence
of fail ure or reasons for doing ~o, we should not recommend this form ofexamination," 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 particular 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
rl}f>6s, Messrs.Shaw remark: "It is a very wise and useful thing to re-cappel the rope at certain periods,
especially if working in It wet pit, as the jp,rand 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~ea;ppel. 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 workin~."

Messrs. Hag~ie concur in this,saying: "The bulk/of the collieries, mines, etc., 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 CradO(lk and. Co., of Wakefield, &lso 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 afurlher length of rope. The cap end of the rope is

,always subject .to a large amoi,mt of vibration and (atigue, and for this reason alone it is -prudent to re-cap
a rope. and remove a length of it; also, the water natur&lly 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." . .
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 conditio~ 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. It is quite unsafe to rely on the outside
appearances only.. The remedy against inducing internal corrosion mURt therefore be sought in the em­
ployment of skilled men to open :the ropes and in the a.pplication of suitable protective dressings to. the
portions opened before clnsing 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.

MEDICAL 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 tn charge of winding engines, especially fast running
first motion engines, ,to ensure that they are not affecteaby any complaint which might render them
,suddenly incapaMe ,of controlling the engines. For example, an en~ne-driversuffering from heart disease
inightcollapse suddenly while winding a cage load of men. Defective vision, making a driver doubtful
ofsig.llals from the.braeeman or of the position of marks on his indicator; defective hearing, making hi~

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 rears 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 wen working
undeJ,'ground, 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 appliallces.

· . This question was discussed in the Legislative Assembly in commitUle on the Inspection of
Machinery Bill, during the season of 1904, but a proposed section r~uiring periodical medical, ellamina.­
tion of winding en~ine-driverswasthrOiVD. out. For their own protection, nevertheless, it is advisable for
mine-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 ~ them.

PLANS OF MINES.

This is a matter which is in a very nnsatisfactory state under the existing Mines Regulation
Acts. Section 31 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

·plans, say 20, 30, or 40 feet to the inch, so that copies of the working plans could be given to the
Inspector with the least amount of trouble possible. The worst p'oint 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,
-nnder Section 32 of the Act, the owner is obliged to furnish complete plans to the Minister within
three months. It is quite impossible for the Inspectors of Mines to keep tracings of all the mine
plans in their districts, a work whieh would necessitate the continuous employment of a staff of draughts.
men, and consequently there is no regular syst.em of obtaining plans of the mines of the State
for record. The provision requiring plans to be sent in on abandonment -of a 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 32 is often impossible, or, if possible, the completio~

of the plans may involve more cost than paying the penalty for a breach of the Act. The· object of re·
quiring plans of mines to be regularly supplied to· the Mines Departm~nt IS to insure that they are
systema.tically kept, and to-provide a record for public information in later years. The mines are the
property of the Sta~ and liable to revert into its possession, and it is reasonable. that the· Sto.te
should require, as a. con.d..ition. of its leases for minin.g purposes, tha.t t..he lessee. should supplY'Jlans
that will show what has peen done during his tenancy. It is also very necessary that thereshQ d 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 themselvesj 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
warding to the Minister for Mines of copies of the plans of all important mines at work throughout the
State.

ABA.NDONED SHAFTS.

In my report for 1903 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 t,o Local Bodies, who must apply, if necessary, for
assistance in doing so to the Public Warks Depu.rlment. To prevent recnrrence 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 render", nugl,ttory all efforts to keep such shafts from becoming a men.ace 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. .'

THE MINES REGULATION ACT AMENDMENT ACT, ,1904.

In November, 1904, "The Mines Regulation Act Amendment Act, 1904," was palilSed 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 IJ}spector
must be complied with, though this was involved in the general power given to Inspectors under section 9
(7) of the Act of 1895: "to exercise such other powers as are necessary for carrying this Act into effect."
The AmendmentAct 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.

HEIGHT OF STOPES.

One of the questions which the Amendment Act of 1904 has enapledthe. 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
so high that there are large overhanging masses of unsupported rock, and that the "back" cannot be
properly examined and freed from 10osenE'd mll-terial. Several accidents from falls. of rock have
occurred in such places, which might presuulably 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 JP feet above the filling, which would involve that
each stope should be filled with mullock immediately atter removing the broken ore before another
could be commenced. The exigencies of mining work often d~ not permit of keeping the filling so close
up to the working faces, and strict insistence on any such rule would undoubtedly hamper t,he mine­
owners very much indeed in keeping up supplies of ore for the mills, and would largely in~rease the working
costs. This is aga,inst 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 reduce cost of production to the minimum. So 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 regula.tions 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 all 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 -tha.t 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 dillcretion of the Inspectors of
Mines, wl'l'o 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 i~

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 arriv~ at the same end can safely be
entertained. So 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. %e 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 IJ;lspector 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 ofthe workings wo:uld 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 timberiug, 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 report 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 attention be given to these important matters.

EMPLOYMENT OF ALIElfS IN MINES.

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. '1'his 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 circumsta.nces 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 np 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 eoncretionary ironstone and often with white
quartz. Bars of black jasperoid 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 Westrali!l Mount Morgans, Craiggiemore, Lancefield, and
Mount Magnet mines, and many of the smaller mines at Boogardie. The" King of Creation," mine, about
38 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 "King 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.
Cr:ushings of 50 tons for 19 dwts. to the ton, 30 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 Lavertoll battery
costing 30s. a ton. The" Little Doris" 5-head battery is only 2t miles distant, but the charges there,
without cyaniding, were 30s. a ton. The oxidised ferruginous material from the "King of Creation" reef
coulc1 not be expected to yield a good extraction of gold by amalgamation only. This large auriferous
body is probably, 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 outcrops, 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
outcrop 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 feet in thickness. It is composed of good-lookin~ 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'lI "Little
Battery" of three stamps on the" Caledonia" mine. This has a reef abo~t four feet wide, which has
given fair returns.· The water supply is rather insufficient.

Five or six miles fartheJ; 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
lO-h~ad battery, and was putting up a. cyanide plant at the time of our visit. The ma,in sbaft 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 somelparts 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 passes,the "Baneygo" mine a.nd battery, at which a good
deal of work has been done. There was no one on the ground at ,the time of our visit andna appearance
of work having been done for some time, sO no information was obtainable.

The township of Duketon is on the "Golden Spinifex" lil1e of lode, which runs a'long dista.nce
through several leases. There ~ppear to be three or more para.Ilel reefs, forming a .. run" of lodes very
similar to that at Edjudina. Work was going on at thetirne of my visit upon the" Ballantyne,"
.. Combine," "Rose of Persia No. 1," "Rose of Persia," "Marmont," "Long Reach," .. Golden
Spinifex," .. Lauriston," .. Wallaroo," "Water Melon," "Morialta," and two or three other leases opon
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 lJfound, being at
about 80 feet at the south end and at 10 feet in the" Morialta" at the north' end.' The country is schist
very similar to that at Edjudina and Yarri, and is often very white and soft. The quartz in placesappears
to be a metasomatic replacement of the scbist, retaining its la,mellarstructure. The :reefs al'efrom 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 sha.fts through swelling of tbe 80ft white ground. . The
.. Water Melon" had a steam pump at work, variously stated to be raising froni 24,000 'to 40,000 gallons
of water a day. The water is quite fresh, and has been m!1de use of in irrigating a ve~table garden with
excellent results. This good water supply will be of much advantage to thE! district in time, but at present
is a great drawbackto the prospectors. The whole of the district around Duketoll appears to have good
freshwater fairly plentiful at comparatively shallow depths. '

"The Golden Spinife1.''' line of reef seems a very Eromising one,. an,d tIle es~blishment of ,a State
Battery, which was decided upon by the late Minister durlllg his visit, and has,since been, erected, will
enable it to be properly tested. The State Battery is .located about two and a-half Diilesnorth-westfrom
DukAton, in order to be as central as possible to not only the" Spinifex .. line ofreef but also the (I,thers lying

, to the westward of Duketon. There are a large number of gold-bearing reefs between Duketonand .the
" Mulga Queen" mine, which is about 19 miles further west. "The Mount Maiden Reward," five miles
from Duketon, has a ref'f of two to three feet wide, trencbed along the outcrop for 400 feet and with two
shafts 107 ltnd 60 feet deep. This is a well.defined fi8surelode. The "Lady Bella," 14 miles from Duketon,
has a smaller reef, from which 40 tons'were crushed for 34 ounces of gold, but which bad 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 19t tons for 46 ounces of gold. The" FanlOus" had from 2j to 3i feet of stone, and had a
shaft sunk 110 feet.. Gold has been trace~ on the outcrop for nearly 200 feet. Some very nice gold"
bearing stone was seen on this reef, which seems likely to be a good one. It is ab9ut 17 miles out froni
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 outcrups of white quartz. From surface appearances it seems
likely that th~re were several reefs close tog~ther. One th,at was being trenched upon was abont 12 feet
wide where cut, and showed a good deal of gold. The" Mulga Queen" reef has been traced through three
leases, the outcrop showing in surface trenches about three feet of quartz. A main shaft pad been sunk
105 feet, getting water at 56 feet, and a battery of fiv8stamps 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
agreat deal more prospecting and opening before their importance can be justly estimated, Even a flying
visit 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 exploited. Prospectors g~ve also good accounts of the country westward ,from the" Mulga
Queen" right through to IJake Darlot.

PHILLIPS RIVER GOL1)FIELD. #

In February of 1904 I accompanied the late Minister f9r Mines, Mr. Gregory, to Ravensthorpe and
spent a week in e1.'amining the mines of the Phillips River Goldfield. As this· field has been again visited
during the present year and a later report nas been rnadepublic (appended hereto in Appendix. No. 3) it
is unnecessary to make special mention of the mines visited beyond saying that the Minister decided to
proceed with the purchase and erection of Smelting Plant.

BLACK RANGE 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 19O5inJastAnnual
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 auriferQus reefs.
Close to the west of the township of Nunngarra .work was in progresil on thQ " Warriminna,'" '~Bright

. (



63

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" W arriminna" 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 ltnd 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 £Obe 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 separa.ted from one
another by It distance of a\?outtwo and a-half miles.

In the north-eastern group, on the" Chicago" lease (13B) a'large quartz outcrop 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 a.nd 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 fairl.v 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 obe 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
qUltrtz 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 coat,ed with yellow metallic-looking limonite very closely
resembling gold to the untrained eye. In the" Abundance" lease there was a shaft no feet down, with
a, small reef of fairly rich quartz. South of this shaft about four chains there is another huge outcrop 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 district will be in this vicinity.

The" Horseshoe" (45B) and" Dulgite" (24B) 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 bard 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 oflode is a strong reef about five or six feet in thickness, running N. n" E.
through 8B and adjoining leases, and traceable on surface for over 10 chains in length. 'A shaft has been'
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 (6B) 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
striss, 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 coarsearigular sand. Very fair prospects of gold were obtained in this material, and
the reef seemed likely to be a valuable one. South of the" Sandst~ne" is the" Kingoonya" lease (16B)
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 lOB (H Undaunted ") and 74B (" Undaunted
East ") prospecting was in progress, and near the north-west angle of the former a shaft about 37 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 fo~nd to the west.of the" Sandstone" line..

The" Black Range" group of leases (fiB 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 IO-stamp battery had been erected and
excellent results were being obtained at the time of onr visit. The reef seemed a very promising .one.

About 15 miles on the road from Nunngarra to IJawlers we passed the "Maninga Marley" lease,
on which t,h~re was a vertical shaft 60 feet deep. This reef runs it little north and east with sli~ht

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 one.

From this point eastward to the Lawlers Field the country passed over on the road is mostly
granite and severl1l1 reefs are vieible but Q,o not ap!JOO'r to havl;l been found worth working.



64

L.lWLER.S.

At Lawlers the greenstone country is a~ain 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 north 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 a tramway exttJnds south­
west about four miles to the" Donegal" group of leases and north-north-westedy 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 a.nother 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 SYSttJill which has many advantages
and which might be followed with benefit in many of our fields. It enables the milling (0 be concentrated
at one central point where work can be carried on in the most elaborate 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. .

At the time of our v,isit no mining work was. going on in the KM.U. Company leases lit the Lawlers
centre, the stone being brought in from the Waroonga, 1)onegal, or Empire mines. 'l'he generalvalueof
the ore was low.. The principal purpose of the visit being to see the smaller mines of the district and
cOllsider 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 Waroonga. In this the main shaft has been sunk to No. 4
level or 365 feet, and the lodewas six or seven feet wide, underlyin~ 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 silicio1ls material with much actinolite and strings of quartz. At surface there.is a large opep
cut excavation from which a large amount of low-grade ore has been crushed. In depth the lode h,!-Il
been somewhat poor; the returns being given to us from 5 to 7dwts. per ton.

The Vivien mine is about 7i miles north-north-east from Lawlers. The lode runs /tboui 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, arid C'arrying
fair values in gold. It had every appearance of turning o-qt a fine mining property. .A lO-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 g'd-llons of water per day. .

Of the smaller mine!! the following were visited :-
Oaroline (627).-This lease lies about a mile and a half east of Lawlers. A shaft has been flUnk

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 steam 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. Tb~ 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 6f the country.

Smith and Langfol'd's Battery.-Tbis is situated at the Government well, which contains a good
supply of fresh water. It 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.

E'mpress 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. Crushings are stated to have returned from. sil:
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 le~gth.

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 ~airly 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. .

About a chain east of the shaft ,there is seen a wide formation of irons.tone, 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 been done on a shattered sehistose formation,
said to give prospects equal to 4 t06dwts. 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
ta.ilin~s from this ore were not tested, but those, from a similar test of 60 tons which returned 16 ounces
of ~old by amalgamation are sllJid tQ have ~ive~ 3 to 3tdwts, of gold b,Y assll-r Verr little work lla~ beeq
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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.

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, wbich 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 has been got,
but the reef is difficult to follow. .

Cinderella (No. 64.5).-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 crushing.

New Holland (No. 573).-On this lease there are three shafts down to the water level (86 feet),
and a wide scbistose 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.

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 have 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 monf'y
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 is 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 and 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 Lead, I attach hereto a plan and section of the bores put down during 1904, which
clearly show the Bort 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. l'~'o gold beyond
occasional small colours .was found in the bores, and no "wash" that would give promise 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 wa.s 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, and 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 or' 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 soIhe 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 ~f 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 0btain 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 expect the people interested in the further development of the North Lead to
do something towa.rds making use of it.
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Another boring- project was brought forward in the Kanowna. District du~ 1904 by Messrs.
McIver, Stuart, and Rollo, viz., to do further boring in the vicinity of,the bores xxiI. and uHi., 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.

ADVANCES UNDER THE MINiNG DEVELOPMENT ACT, 1902.

A large number of applications for advances u~derthe above Act were received during 1904,
further particulars of which are given in Appendix No. 1 attached hereto. In dealin~ with these
applications it has been very strongly impressed upon me that in the majority of cases the appliCl:lJlts
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,l:lJld have little or nothing
but their own labour to represent their share in the work proposed to be cat'ried 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
relLsonable assurance that the applicants will be able to carry the work to completion suc,cassfully. It is
evidentl.y 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 beEm 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 do 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 Ill. of the Mining Development Act
was passed, and to refuse it in deserving cases lays the Department very open t{) the reproach tha.t a stone
is given when bread is asked for. It is 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
assisting similar ventures, to the immediate prospects of the mine, and to the circum~tances in general of
each (,tase, and ass~stan.ce is given to those which seem most likely to give gOQI! ~plJs £~o.W .1lI,1luplic
point of view. It IS eVIdent nevertheless that a well presented and supported case illlght eas11y sellpr~

preference over an intrinsically better proposition which was not well put forward, and that compQ.rison
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 labour 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 no 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 batt~ries shouU 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.
Nomine of !Lny 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. ltll 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.

Its primary fUllction being of a temporary nature it is hardly reasonable to demand that the
equipment should be ?f the costly characte~ of ayermanent mill, and the 9.~estion ?f ~he class ~f plant to
be provided narrows ltself llown to that which wIll reasonabl, serve the obJect of brmlPn~ the mlD~ ~o thfl
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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 m~hinery. For the
introduction· of outside capital,the first necessity is proof of the value of the mine, and this is furnished
most conclusively by crushingsatthe 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 proqess, as the assays of these would show their values quite satisfactorily, and
tests could readily be ma.de 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
contend, therefore, that it is unreasonable to ex~t the State batteries to be provided with expensive
slimes treatment appliances. ' .

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, as the additienal revenue que
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 content to work on from day to day on a small scale, so long as they eau 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 ot 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 "Oustoms l\'1i1l," and when the claims of these mine owners to State assistance are
looked into, there seems really very little reason whJ 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 later on. The only benefit fro111 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 Gharges 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 quantitJ 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 question, in my opinion, ought to be looked at mainly from a commercial
point of view. ,

It seems to me that a sharp distinction must be dra,wn 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,
pa!!sing on into the desirable stage of becoming independent concerns with their own machinery equipment
for mining and milling. It 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 reg~,rd to them as merely worked
for the support aI;ld 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
"Oustoms Milf," 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 necessities,
it may be good policy to anticipate developments.

The m~st 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,
ll>ppears 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· rateS' to
such owners as are carrying out bona fide development work.

RELIANCE FURNACE.

In Appendix No. 2 to this report.a description is lriven of the trial made during 1.904 of Mr.R. W.
Heads' Patented " Reliance" Smelting Furnace in Perth. This furnace was afterwards. erected by Mr.
Heads near Ravensthorpe, on the PhillipsRiver GolQfield, and worked for a short time with a certain
amount of success from a technicitl point of view, but soon bad to be shut down for business reasons.

I have, etc"
A. MONTGOMliJRY, M.A., F.G.S.,

State Mining Engineer.

COOLGARDIE OIL SHALE.

Some notes gathered together on this subject have been collected in Appendix
information, though the immediate prospects of making any use of the mineral do
~opeful.

No. 4 for public
not appear very



ApPENDIX No. I.

ADVANCES GRANTED DURING 1904 UNDER "THE MINING DEVELOPMENT ACT, 1902.';

1. W.E.G. G.M.L. 505G, 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 amonnt. Up to the end of the year £246 16s. Id. 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 t9 be generally considered a good property req~iring

more development to put it in a paying condition.
2. Oarbine 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 a.M.L. 3993, Ooolgardie: 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 wa,s commenced, using sluice-boxes for washing the dirt. From four to six
men were employed for two and a-half months and used 1,333,340 gallons of water for a return of 360zs.
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. Marskall'sapplication.-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 1903. 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 90zs. 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. Id. per ton. The
output of the machine was greatly less tha.n 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 Minist,er 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 ah~o was unsuccessful, in finding payable gold. The
operations proved the fact of the existence of a distinct" lead" at a depth of 109 feet.

6. Waite and party: P1'ospecting allnviallea,dat Trqfalgar.-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 assistanee on account of the wetness of the ground and the need for- machinery
for raising arid treating the dirt, but it wa,s considered that the prospects were good enough to permit
them to obtain all n~sary 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 is 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 £,tjO
was granted towards the end of 1903 to this party to sink a shaft on a 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. Walke.r: P1'ospecting at Ooolgardie 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. Noless 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 thl' outs.kirts 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. Rluke and party: North Lead, KanOUlna.--An advance of £50 was granted to this party to
assist'them in prospecting for the northward continuation of the "North lead" at Kanowna, to be
eXlJended 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 tho lode, but it was not payable. The Minister



\Vas wiiiing to increase 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 drivenl:>,Yan oil engine.

10. White Flag Consols a.M.L. 682,' Wilson's Patch, East Murchuon .......;.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 a.M.L. 611u, Callion.-In last a.nnual report it was stated that up to the end
of 1903 an advance of £50 had been expended in subsidising the lessee in carting his quartz to the
C;tllion battery. The water supply at this mill having given out,25 tons were sent to the Mulwarrie
ba,tteryand 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 fr9m the
'100 tons at the Callion mill, the lessee sent 11 loads from this and seven loads from another 'heap at ihe 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 lOs. '

12. Oversight a.M.L. 957r, 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 300 feet to prove the
" Oversight" lode at a depth well below all the surface wprkings. The ground proved hard below the
w(la,thered country, but good progress has been made. Up to the end of 1904 the sum paid in advances
was £200.

13. Water supply for public battery, Mosquito Creek, Nullagine.-Particulars of this 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 f6r the public for a yield of 1,3420zs. of gold, which could
not have been otherwise crushed. His expenditure on the shaft was £1,05417s.8d. The advance of
.£500 has accOl'dingly been paid.

14. .Assistance tu erect battery on Melba Consols a.M.L. 682R, Yerilla.-The Malba Consols ·Gqld
l\:iining Company (No IJiability), having approached the Minister for an advance to enable theinto
complete the purchase and erection of a 5-head battery on their mine at YerilIa, a loan of £501 17s. 6d. was
made to them on the security of the company's property, repayable in two years with interestat,5 per
cent., on condition that the Company would crush for the public for ten days in each month ata rate
not exceeding 15s. a ton. The dealings with this company proved exceedingly unllatisfaetory from the
first, there being delays and difficulties in getting the plant running, financial troubles with creditors, and
disputes with prospectors regarding the conditions of public crushing. Since the end: of 1904 the
company has gone into liquidation and the plant been taken over by the GovernmeBt as ll, State battery.

15. AS8istap,ce to E. Hodder in erer,ting a battery at Randalls.-In order to induce Mr., ~!' Hodder
to permit the public to have the use of his Griffin mill at Randalls for crushing purposes, all advance was
made to him of £150 to enable him to purchase a Ga.tes' rock-breaker, which was duly obtained.. , As security
the borrower gave a bill of sale over his machinery, He undertook to crush for t1'le public at 14s. per
ton, and it was agreed that he sqould: be subsidised 2s. a ton on all ore so crushed. The venture c,ame to
an untimely end very soon after the machinery was started, owing to a judgment being obtained. against
the owner, under which the plant was sold by the bailiff. ..

16. Subsidies to private batte1'ies.-During 1904 the system of giving small subsidies to privately­
owned batteries to induce them to crush for the public under specified conditions and at termllfixed by t:he
Minister has been continued, a total sum of £1,05515s. 7d. having been expended in this way.·

The following list shows the names.of the parties so subsidised, the tonnages crushed, and the
amount of subsidy paid: - '

I· £1,055 15 7
", .

Battery Owner.

Pauley & :McCoy
Londonderrya.M.
W. Mt. Morgans G.M....
State Battery ...
Jas. Berry
Smith & Langford
H. Poole ...
W. E. Gull
Devon Consols a.M.

Place.

Edjudina
Londonderry .,.
Mt. Morg-ans
Mulwarrie
Randalls
Lawlers
Lawlers
Tampa ...
Kalgool'lie

Tons. I

2,899;
1,22.J.;
4,641;

2:,
730

1,165
400
363l
326!

11,775

Rate.

Is. 6d. and 2s.
Is.
2s.

78.6d.
2s.
2s.
2s.
2s.
2s.

A.monnt pai:!!.

£ s. d.
222 10 10

61 4 3
4643 0

9 .7 6
73 0 0

116 10 0
40 0 0
36 7 0
32'13 0

-----,--- -------------~-----------~-___:__-___:__-c_~~-'~-

17. Borinq for coal in the IrwinRiver basin.-,Thework done in 1903 was described in last
annual report. The second bore, put down to verify the alle~ed discovery of coal at }tIingenew; 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 trv to continue it. The bore Wall therefore abandoued
after reaching a depth of 817 feet, without finding' any coal. Another bore was then begun and oarried
down to 1,250 feet without encountering- any trace of the alleged coal seam Raid to have been cut at
906 feet. At this depth the Irwin River Coal Prospecting and Development Syndicate decided to abandon
the bore, but on the advice of the Government Geologist the Minister authorised its being continued



another 250 feet. At 1,433 feet, however, it was Jound impossible to continue, owing to losing the water
in the bore, a.nd 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 Governmeut
for 1904 wa.s .£563 6s.

18.. Westralian Mining and Oil Oorporation: Boring for petroleum at Warren River.-In
Appe~dixNo. 1. to my annual report of 1903 the prog-ress 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 ifl getting casing strong­
enough for the work. The Goldfields Diamond Drilling Company, the contractors for the borin~, found
themselves unable to deepen the No. 3 hore, and therefore started another one close alongside. This was
carried to a depth of 1,138·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
subsidiseil the work from 900 feet downwards, at the rate of .£2 for .£1, the amount authorised for 1904
being .£820, and expended .£262 188. 7d.

. 19. Boring on Admiral a.M.L. 245p, 'Peak Hill.-The owners of the" Aq.miral" 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 rephrt 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 l~sedand the work.done under our foreman's charge. The bore went done t096lY feet,
andlode matter, believed to be the Peak Hill lode, was passed throul"h 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 Os. 9d. .

20. Messrs. McIver, Stuart, and Rollo : Boring at Kanowna.-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. XXIII. and XXIV. 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
Government .expenditure amounted to .£41 Os. Id. . .

21. Providing camels for prospectors.-The expenditure on the purchase of camels and their
equipment, and on attending to them when returned to the depot at :.Menzies, amounted to .£994 10s. Id.
forJ904.

22. Drainage, North Lead, Kanowna.·-The work done in sinking the pumping shaft on the .North
Lead.at Kanowna was fully described in my llLst year's annual report. and was prlLctically 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 1f104, to .£57 Os. 9d. The'further boring described in this year's report was
charged to" General Loan Fund, Eastern Goldfields," and its cost amounted to £778 HIs. 4d.

23. Purchase of a diamond drill.-During the year a diamond drill was purchased and put t\?
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. Id. paid during 1904. .

. 24. Purchase of portable drilling plants.-'l'he expenditure under this heading for 1904 amounted
to .£10 lIs. Id.

OTHER ApPLlCATlONS FOR ADVANCES DURl~G 1904 ACCEDED TO BUT NOT GONE ON WlTH.
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 Oornwall M.L. 300, GreenbusMs.-This property was described in part of my lastyear'l:l
annual report relating to the Greenbushes district. The Minister approved an ad",ance up to .£5(10 for
sinking shafts aJ}.d crosscutting to. prove the stanniferous ground,but the owners o~t~e ,lel\:se in the end
did not see their way to go on with- this work. '

Boulder Telluride a.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 assiatance 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 dept~. They were;
however, unable to go on with the work and applied for and obtained exemption from working their lease.

Eclipse Extended a.M.L..264M.-The owners of this lease at Boogardie applied for assistance to
enable them to sink their shaft helow the 156 feet level. An advance of .£300 was agreed' to, half tob~

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 meantime, however, had sold their interests and the application lapsed.

Green Harp a.M.L.835y, Bulong.-An application from t~e tribute party on this lease fOl'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 dulv
sig-ned but nothing more was done, the owners asking the advance to be cancelled as they wished to sell
their property.

Morning Star a.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 miIle at h'ast
100 feet below the 300-feet level, and a formal application to that effect was later on made by the owner!!
of the lease. An advance of.£700 was approved by the Minister, but the owners did not go allY further
with the proposition.
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• . Boring in Lake country.-Messrs. J. Flannery and party applied for assIstance In boring in the
lakes at Southern Cross and Lake Austin for alluvial gold. The Minister intimated his willingness to
supply a hand-boring plant and foreman, and an agreement was drawn up, but the party 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 advances
up to £100. The prosBectors did not, however, go on with their application.

Golden Zone G.M.L. 1694E, Kalgoorlie.-This company made an application for assistance in
te_sting their ground with a diamond d,rill, by boring eastward horizontally at the 400-foot 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 lodll at
39 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 asked that the ­
loan be cancelled, which was done.

Bonnie Jean a.M. L. 1112x,. Kano1JJna.-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 h,ad been used ill the North Lead pumping shaft. This was
granted and enabled the mill-owners to obtain all the water available in the shaftscIose 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 public at 10s. a ton,
but owing to inability to go on with the work they withdrew their application.

ApPLICATION FOR ASSISTANCE IN OB1.'AINING SUPPLIES OF WATER.

Severa.I subsidies, mostly small, ha'l'ebeen paid during 1904 for supplying mines with water, which
have not been dealt with under the provisions of the Mining Development Act, but have been put under
various special authorities and votes. 'fhe following are cases which have passed through my: han4s at
one stage or another :-

Water Supply (Duncan's Mill), Kanowna.-In order to assist Mr. W. Duncan to obtain a supply
of water fit for carrying on 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 Ratisfactory business to the Goldfields Water Supply. The sum
advanced appeal's as an expenditure for 1904, but has since been recouped (on 25th May,1905), thelJervices
from the pipe extension having proved profitable. Mr. Duncan himself, however, only purchased £35
wort.h of water before having to close down his 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 Minist.er approved the purchase of water
up to the amount of £25.

Golden Oube 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 It miles from the
" Golden 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 bP.ing under partial
exemption.

0'Brien and crichton's sluicing near Ooolgardie.-Assista~ was given. to this .party by laying
pipes, at a cost of £24 ~s. 8d., to enable them to get water from the Goldfields Water Supply;, the work
provin~ unpayable the pipes were removed to the Mines Water Supply Store at Coolgardie.

. Haddon a.M.L., Yilgarn.-To assist the owners of this lea8e to obtain water the Minister approved
a subsidy of Is. per I,OOOgallons on 300,000 gallons of water, equal to a total of £15, to be paid to the
Goldfields Water Su pply, but not to Be claimed by them unless they were unable to obtain payment fo_r the
Wltter supplied.

Maritana. G.M.L. 790E, 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 Pnddler and Sluicing Oompany, Kalgoorlie.-,],h~ owners of the rotary puddIer des(lribed
in Appendix No. V. to this report having applied for assistance in procUl'ing a water supply for the trial
runs of their machine, the Minister agreed to supply water at 3s.6d. per 1,000 gallons up to £150 worth.

Ada G.M.~. 4044, Ooolgardie.-The owners of this lease applied for assistance in getting a
connecting pipe from main to Bonnievale, and after some negotiations the matter was dealt with by the
Goldfields Water SnpplJ..

ApPLICATIONS REFUSED OR NOT GONE ON WITH.

In addition to the foregoing, a considerahle 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 beJoncl the preliminary stages, and lapsed accordingly.



ApPENDIX No. n.

TRIAL OF HEADS' "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 f6r re-smelting tin slags
from the reverberatory furnaces. He wished to demonstrate that the furnace could be used for smeltin~

the copper ores of the PhillipsRiver Goldfield in preference to a blast furnace, and asked for 30, tons :)f
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 a~reed to provide 30 toD,S of ore and to pay
£100 for the smelting of it, or at the rate of £3 6s. Sd. a ton, provided 90 per cent. of the assay valnewas
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, sim.ilar 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 w.as taken off to a •• Kiirting" 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 l\harge of course ceased for the time being, beginning­
again when the top was closed. This intermittent action of the draught is at variance with established
blast furnace principles, in which much importance is attached to maintaining regularity of blast; but, so
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 hell 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 closed up or opened out. This aunularspace
served for taking in the air into the furnace, owing to the partial 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. RegulMion 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 apertc.re with clay. It is evident
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 as 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 exhaustionfrom 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
r~sistance 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. '1'here would, therefore, result a certain amount of auto­
matic regulation of the pressure in accordance with the resistance of the charge. This seems an (tdvantage,
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 furnaee. If means were adopted to automaticallv regulate the exhaust
apparatus (ejector or exhaust fan) so as to m:1intain a fairh 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 char~ 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 is no blowing out of slag or flame, as may happen
with the pressu:e greater inside the furnace 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 steltm used in the ejector. The
efficiency of an ejector as a draught-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, suitable 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 eng-ine,

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 fllrnaces. Working
doors could doubtless be arranged to permit the insertion of bars, but while they were in the drau~ht

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 exhatist
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 typeof 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 demonstrate
that the induced drliught t.ype of furnace is capable of doing good work. Under favourable circumstances,
with men experienced in its 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 metallnrgist in'
charge used a good deal of metallic iron for the purpose of providing the protoxide of iron necessary for
t,heslag. With a highly sulphurous charge this might have been a success, but in th(" 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 WitS 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 ~4 tons 6cwt. Oqrs. 81bs. containing, according to assay, 17'74 per
cent., equal to 4'3135 tons of copper; and t~ere were returned :-- .

9'0656 containing (38'5 pel~ cent.) 3'4957 tons .. , (38'4 per cent.) 3'4878 tons

Small lumps of metal'
4 large bottoms
53 bags matte
56 bags ma.tte

Total

Tons. According to local assays.

'8620 containing (45'89 per cent.) '3956 tons
2'9791 (39'5 ) 1"1756 "
2'6848 (45'10 ) 1'2108 "
2'5397 (28'10 ) '7137 "

According to European 8IIs8.yS.

(42'24 per ce/lt.) '3641 tons
(44'7 " ) 1'2760 "
(42'9 ) 1'1518 "

... (27'4 ) '6959 "

Taking the mean of the assays 3'49175 tons, the return amounted to 80'9 per cent. of the copper
originally present.

The llet casb 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 treating it, 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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ApPENDIX No. Ill.

Report on the Progress of the Phillips River Goldfield and State Smelting Worl~H.

The Hon. the Minister for Mines, Perth.

SIR, Department of Mines, Perth, 28th June, 1905.
I have the honour to submit hereunder a report on the progress of the PhillipsRiver Goldfield,

with special reference to the mines containing more or less auriferous copper ores, and the erection and
working of the State smeltin~ 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, Teaching the
field on the 2nd and leaving- it on the 11th of that month, and with him visited all the mines in which
aI~y considerable amount of active work was being done.

3. The progress made in the last two years is somewhat disappointing, very few men ha;vin~ been
employed and little energy having been shown in opening up the mines. Want of capital haS been. mainly
responsihle for the poor progress made, but it seemed to me also that the leaseholders might, in a great
many instances, have done much more work than has been the case if they had devoted their time and
ener~ies 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 has 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 h&.ving failed
to do their own best for the development of the field.

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 lodeg are very closely connected with. intrusive dykes of a somewhat basic igneous
rock, probably diabase, which penetrate the granite country. In the ~,l;J,P.. the d,yke W;;tll stnf,t~l it)),ct
formed a narrow hard band in the centre of the lode; in the Elverdton it islarger, and'the ore is,mainly
on the contact between it and the granite. I now think that the dark schist or slate formel'ly described
by me in the latter mine will prove t.o 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 bot,h mines the ore
s.eems 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 fnrther observations confirm this view, it
will be important for prospectors to look out for trares of other similar dykeJ!, 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 lllter date of formatiqn. A
sample of this dyke rock was examined by Mr. E. S. 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 he a complex of
igneous rflcks of very considerable 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 outcrops 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 eosteening 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" Guliy (in whieh 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 wprth 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 is very likely that good, and possibly large, ore bodies will be found scattered through it,
and energetic prospecting is strongly recommended.

MINES VISITED.

7. In the MO'unt Oattlin Mine the two principal shaHs ha,ve been sunk to the water level, about
100 feet and 80 feet respectively, and have proved. the e~istence of it large but eomewhl\.t 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
done 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 g91d 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 silidous, 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 have 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 highl.y
profitable if dressed in a scientific manner. 'l'his 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. In the Marion Marlin Mine a good deal of work has been done, several sbafts 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 frOlD 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 wid.th between smooth, well-defined walls. The ore appears
to be in short shoots, but a numbel' 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.

I . . . . . .

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, ha!,:! 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 j 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 are 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, abont two feet wide. The drive is just on the bottom of the oxidist'd part of the lode.
There have been several nice bunches and shoots of ore in the distance driven. The lode is a distinct
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.. Tothe 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 lit.tle work has, however, yet been d.one. The ore is stated to carry a good deal of gold.

13. In the Mary Mine .steam machinery, consisting of vertical boiler and small winch, has beEln
put in the main shaft, which is down 180 feet. A shoot of nice copper pyrites was followed down in the
shaft, bnt proved to be only. about 26 feet long by two to five feet wide. It was being underhand stoped
at the time 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 surf:1ce, 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 bunchy and irre~ular. The shoot at the main shaft seems to be going down very consistently, but is,
unfortunately, 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. }.. t 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.

14. In the Federal Lease a shaft is down about 30 feet, close to a deeller 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.

15. The Kilmore Lease has two shafts about 60 feet deep, connected by a drive from whicl1 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 Emily 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 am.ong 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 h,as been possible to the present
owners.

17.. The Last Ohance Proprietary Mine has turned out a fair tonnage of good ore,and has the
reputation of bping' oue of the most profitable on the field. Two shafts have been sunk about 60 feet
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deep and some drivin~ donE:' to connect them. In the north end a very nice shoot of oxidised ore is 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 Elverdt9n Mine has its main shaft 140 feet deep, and at the bottom level driveshave been
made both north and south. Some very ~ood 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 themai;n shaft is not
yet 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 copper 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 on a liberal scale, and has good prospects of
being payable. It is just now being worked by tribnters, who naturally cannot be expected to do much
development or prospecting work.' . ,

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 yellow copper ore and oxidised ores of copper. Some of
the ore is much mixed with magnetite. The ore seems 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 havp, however, turned out SOme fair ore. I 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 remalOmg
oxidised at that depth. In a shaft towards the north of the lease sulphides have been obtained. Some
very good ore has been ra,ised, 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 ('asual 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 bulk, and a good deal
of the latter would probably 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 i;nformed me that for some
1,700 feet in lengt.h he thought that his tests would give an average gold-value of about 6dwts. per ton.
The lode is a good,well-definedfissure vein, with smoothed walls. At the north end, close to the Omaha
boundary, a shaft has~ sunk 103 feet to get under the oldwol"kings, 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 ofthe work, and that the rest of the lode stuff had carried
good gold. The ore is still oxidised at the lOS-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
nece-ssary development work. The returns from it have been g'ood, 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. ~ear the "Medic"
boundary a shaft has been sunk ~O feet on another smallish reef, from which clean milling quartz with
fair gold was being' raised at the time of my visit. The-re 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 1'5 dwts. to the ton.

26. On the Red, White, and Blue Lease a new shaft has been sunk 1,00 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] 2 inches to two feet of ore, carrying copper and g'ood 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-meutioned mines occur. 'l'here 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 ri('.h fahl ore,-Cin this case both arsenical and antimonial varieties of tetrahedrite, or
gre~' copper ore). 1'bif;! ore. cC;>:lltains hi~h val\ll~s ip. i;lilver? assays of over 1000zs. 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.

~8. 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 Gilbert G.M. (better known locally as the Floater) has been shut down for some time, the
shoot of ore having' become poor in the bottom of the mine. The main Rhaft is duwn 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 h3ngth 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 sfage 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 var.y very rapidly in par~s in both size and value, and
also to the manner in which the ore is found in several of the Menzies mines where tbe blocks of payable
stone have been irregular and discontinuous in their distribution. The Gilbert ore-body seems to me,
however, to approach Illore to the Kalgurli type of occurrence than to the Menzies one, and the experience
of the former has, up to the present, been favour~ble, the ore "making" again below tbe,narrow and
poorer portions. In my opinion, there is a great probability of this occurring also in the "Gilbert,"
below the poor ground now in the bottom of the mine, Whether such improvement would be sufficie~t

to constitute a payable mine is a question to which no answer 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 this is 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 It 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 carrie4 on with a few men, .and .0. 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 FROM 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, alld 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 t{)O low. In the same way the ore sent to the State smelting works has
been retnrned as containing the amQunt of metals paid for and its value at the amount paid locally.
The bulk of the gold prod,uced has, however, been obtained by milling. The returns are the best available
at pres(>nt, 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 smelting works have been finally determiued. 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.

TABLE I,-Showing Amount and Value of Gold and Oopper produced from the Phillips River
Goldfield to end of 1904.

Tons. I - Copper.

"fear,
Fine ounces. I

Total

I I I
Value.

Smelted. Milled. Total. Value. Tons, Value.

.£ .£ ..e
1900 '" ... .., 34'00 .. , 34'00 , .. .., 10'19 725 725
1901 ... ... .., 1,089'14 192'00 1,281'14 208'05 884 225'62 12,918 ' 13,802
1902 ... ... ... 308'25 9,390'25 9,698'50 7,398'37 31,426 23'36 1,238 32,664
1903 ... ... ... 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 16,679 485'02 24,280 40,959

Alluvial ... .. , .. . ... ... 267'88 1,138 ... .. , 1,138
Dollied and Specimens .. ' ... ... 602'84 2,561 ... ... 2,561-_.._----- --------._----- ---

Total ... ... 6,461'61 24,031'60 30,493'21 19,211'21 81,604 958'78 50,145 131,749
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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 following table, :--- .

TABLE n.

Name of Mine.

1st Period. 2nd Period. 3rd Period.

From 2nd July, 1903, to 24th From 29th USrn, 1904, to 24th From 24th January, 1905, Total from 2nd Julv, 1903, toFebruary, 1904. Ore bought January, 1 . Ore held on to 2200 April, 1906. Ore
. hy Government. option a.nd AventW!olly bought bou!,ht by Government• ~2nd April, 1905.

- by Governrilent.

Net. Net. Net. Net. I.
o
3
6
2
4
6
7
9
6
a
6
3
2
4
o
o
1
4
1
6
o
6
4
9
7
2
o
4

tonR cwt. qrs. Ibs. £ s. d, tons cwt. ql'S. Ibs. ;; s· d, tons cwt. ql'S. lbs. £ s. d. tons cwt. qrs. Iba; £ S. Q.
Elverdton ." ." ." 1,002 19 3 20 3,005 18 5 683 18 2 12 2,429 16 6 1610222 541 4 1 1,847 19 0 26 5,97619 .,
MlU}" ". ::: '" ... '" 522 S 3 7 1,986 2 8 36 11 2 16 161 la 6 117 6 3 12 417 0 1 676 2 1 7 2,564 16
Ms.non Martin ." .. '" 229 12 1 7 1,072 2 1 242 17 3 17 1,23912 1 137 0 3 574 10 4 609 11 0 U '2,886 4
Last Chance

'" ... " . a76 14 0 19 1,795 15 5 148 8 2 25 857 3 9 ... 525 2 3 16 2,652 19
Sunset ... ." ... '" 165 7 0 25 650 4 6 206 16 1 20 75719 7 21 4 1 3 61 7 3 39S 7 3 20 1,469 11
Mt. Benson ... ... ." 132 15 2 1 72816 6 105 16 1 15 '4631911 45 1 2 15 74 4 1 28,q 13 2 3 1,267 0
Mt. Stennett" ... ... '" 128 10 0 27 579 11 0 37 3 0 7 19511 7 ... ... 165 13 1 6 775 2
Surprise ... ... '" 24 11 3 10 57 17 6 '129 7 3 3 66811 3 S· ... 153 19 2 13 :'26 8
Mt. Desmo';ii ... ... ." 40 13 2 9 17514 6 77 6 3 16 434 9 6 30 0 6 100 9 6 148 I) 2 3 71013
Mt. Cat,tlin ... ... " . ." 44 17 3 25 218 7 2 57 5 2 14 219 10 1 '" ... 102 3 2 11 43717
EmilyHale ... .. ... '" ,50 18 1 21 208 6 6 ' .. l' 27:"

50 18 1 21 208 6
Kilmore .. , ... ... '" 31 18 2 5 174 13 11 29 15 1 27 106 5 6 9 1 11 310 70 15 1 15 308 3
Zealandia ... ", '" 23 19 2 8 48 6 2

17 ". ... ... 23 III 2 S 48 6
Gt. Oversight ... ... '" 20 12 3 S 102 311 13 3 13 63 13 5 34 10 2 21 165 17 '
Mosaic ...

'" 20 5 2 13 12415 S 13 S 3 14 13711 2 13 16 0 15 21 14 2 47 10 2 14 284 1
Last Chance Prop~ietl\rY' 19 7 1 15 .55 110 ", 19 7 1 15 .55 11
Red, White, and Blue ". ". IS 13 2 18 125 16 2 ". 73 14 0 17 86912 9 92 7 3 ; 995 sI
Welcome Stranger 18 1 2 2 7811 4 ". ." 18 1 2 2 78 11,
Australia ." , 11 19 3 0 89 911 '" ". ... ". 11 19 3 0 89 9 ,I
Omaha ". ". ". 9 3 0 0 60 18 6 ". ". ... 9 3 0 0 60 18
British Flag'" ", 8 6 0 9 68 5 2 9 16 2 24 66 1 10 ." ", 18 2 3 5 134 7
Harbour View ... ." 6 13 2 19 7315 9 48 0 3 17 481 6 5 44 13 2 4 296 18 4 99 8 0 12 852 0
Rio Tinto

'" ... ". 6 10 0 2 40 3 4 ... ." " . 6 10 0 2 40 3
Blue Ribbo';" ". j.o. .... 6 6 0 12 34 18 3 5 '0 3 6 34 9 6 ... ." 11 6 3 18 69 7
Mt. McMahon .. , ". '" 5 0 1 12 2211 7

24"17 ." ". 5 0 1 12 2211
Federal

'" ". 4 13 2 12 4' 3 19 2 26 2 ." 8 13 1 10 24 17
Grimsby ". ". '" 4 9 0 0 9 0 5 10 3 26 11 1 10 ". 9 19 3 26 15 10 1
P.P.A.12 ... " . ". 3 6 2 7 1919 4 ". ". ". 3 6 2 7 1919
Mt. Pleasant" ". ... ." 1 19 0 10 8 14 4 1 19 0 19 6'11 9 ". ". 3 18 1 1 15 6 1
Duke of York ... 1 16 1 6 0 9 1 ... 1 16 1 6 0 9 1
Nil Des~rsndum::: ". ". 4 5 1 6 4 5 4 5 '2 1 21 7"13 7 ". ". 9 7 2 27 11 18 11
Flag Mming·Company ". ." ... '" 40 5 0 12 41513 11 ." '" 40 5 0 12 415 13 11
Puzzler ". .. , '" " . S2 18 3 13 136 9 9

10' 38"19
32 18 3 13 136 9 9

CD.C. ." ". ." " . 18 8 2 6 82 la 1 7 0 8 3 25 18 2 14 121 12 4
Mt. Garritty" ." " . 15 0 0 16 120 1 1

47"19 10
15 0 0 16 120 1 1

Christmas Gift- ." ". 12 3 0 19 15q 1 3 4 19 3 26 17 3 0 17 201 1 1
Copper IforseshOE;" ". ". ". 12 6 0 3 48 2 3 ". 12 6 0 3 ~s 2 3
Marnoo ... .., ". ". 9 7 0 8 53 2 6

12'
9 7 0 8 s:i 2 6

P.L.P. ". ... '" ". 7 8 1 21 32 7 1 14 3 25 75 1 1 22 1 1 18 107 8 2
Jas. Henry::: ". '" ". 6 0 3 22 38 9 2 ... " . 6 0 3 22 38 9 2
Turn of the Tide

'" ". ". '" 4 4 1 Q
5'15

." " . 4 4 1 0
S'15D. Southerland o,. ." " . ... 2 17 0 2 6 ." " . 2 17 0 2 6

Lady Jessie
'" ". ... 0 16 1 21 11 18 10 ." ." 0 16 1 21 11 18 10

Kundip ". ." ". .... 'o, 1 4 2 0 12 5 0 ". ". 1 4 2 0 12 5 0
Whittaker Bros. ". '" ... o, • 1 6 2 22 6 0 1 ... " . 1 6 2 22 6 0 1
Red Hill ." ", ... ". ... 0 15 0 17 3 8 1

lii' '" 0 15 0 17 3 8 1
O.K.... ." o,. ." ... '" ... ." 6 1 15 SO 0 2 6 13 1 15 SO 0 2
Afric ". '" '" '" ". ... ... ... " . 6 0 1 5 21 1 0 6 0 1 5 21 1 0
Acrasia. ". '" .... ". ". '" ." ... 5 7 1 4 32 3 9 5 7 1 4 32 3 9
Content ". ... 'o, ." ." 5 2 1 6 13 16 3 5 2 1 6 1316 3
Mt. Desmo~dEx~;'ded" ... ... ." .., ." 5 8 0 11 47 0 6 5 8 0 11 47 0 6
Tattersall's

'o, ... '"
.., o,. 4 19 3 26 4611 9 4 19 3 26 4611 9

Phillips River Smaiting'Co. ... '" ." o,. 0 2 2 20 71711 0 2 2 20 71711
------------------------------------------._-

Total ... '" 2,946 12 3 27 11,616 410 2,027 8 1 16 9,487 7 6 714 1 2 18 3,344 15 11 5,688 3 0 4· 24,448 8 3

.
34. It will be seen from the above that 53 different mines have sold ore to the works, totalling

5,688 tons 3ewt. Oqrs. 4lbs. net, for a sum of £24,448 8s. 3d.,. equal to £4 5s. lltd. per ton.
35. This return from the copper-bearing lodes must be regarded as very satisfactory, considering

the small amount of 'York 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 accnmulations of second-clll.ss ore, :rejected
when picking out the bes.t stuff for sale, were inconsiderable. This is largely due however to only the
richest bunches of ore bein~ worked, and in many of the mines there is a lot of lower ~rade material
unbroken that will require either concentration or much cheaper smelt-ing treatment before it can be
profitably handled. As the mines have got down to the sulphide ore the amount of dressing ore available
has 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 Vf:ry satisfactory feature about the lodes is
that so far as they have been opened the ore below the oxidised zone is almost entirely chalcopyrit.e
(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 pyrit.es more or less directly,
and not merely chemical concentrations. Copper pyrites is an ore which is found persisting unchll.nged
to great depths, and the evidt>nce 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 W.ORKS AND PURCHASE OF ORE.

39. In order to obtain thorough comprehension of the considerations which have led to the
establishment of a State Smelting Worb on this field, it is necessary that a brief historical sketch should
1;>e ~iven of the development" whi(,\h h~ve brought abo\lt the existin~ position.
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40. The Phillips River District was proclaimed a goldfield on 14th September, 1900, and during
that year sent out 34, tons (If 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 residelfts 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 the 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' suitable Smelting Works. Immediately upon my
taking up the duties of the State Mining Engineel"s Office in November, 1902, I was instructed to report
on the field, and in a report dated 28th February, 1903, submitted the ontlines of an extensive scheme
covering the work necessary to be done to handle the mines to the best ad \·antage. This comprised the
construction of a tramway from Hopetoun to the mines as well as the establishm~Dtof a Smelter, it being
clear that the heavy expenses of carriage of goods to and from the field were the principle obstacle to its
successful development. It also contetiJ.plated the ultimate erection of a central concentrating mill, for
the trl~atment 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 object 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 pure-hase was recommended of a quantity of ore at a price better than then could be
obtained by shipping it, but which 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 t~ Government decided to take this risk in
order to prove the field, and authorised all 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 Estimates for" Purchase
of Ore and Erection of Smelter" during 1903-4, anq. purchase of ore was commenced in July, 1903.
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 purchase 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 41
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 January, 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 AustrcLlian Metal Company on 9th April,1904.

41. In the meantime no money was left available for further purchasetl 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 obtainafivances 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 rash purchases of ore
were resumed in January, 1905, that held under option being then taken over. .

42. The total quantities of ore purchased during 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 ordered from America, and should have left New York at the end of May, was
greatly delayed in transit, and did. not arrive at the works till 10th October, 1904. It 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.

SMELTING· RESUt.TS.

44. Up to the date of starting smelting (18th October, 1904) the ore received at the works
amounted to 4,819 tons 14cwt. Oqrs. 131b. gross, or 4,501 tons Ocwt. 3qrs. 181b. net. The first run of the
furnlj.ce /Vas 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 amount of ore received
later was included for fluxing purposes. The run was complet.ed on 15th April, 1905, the total tonnage
of ore smelted being 3,298 tons 3cwt. 2qrs. 10lb. gross, or 3,098 tons 9cwt. Oqrs. 221b. net. The total
ore received at the works up to this date was 6,075 tons 4cwt.Oqrs. 141b. gross, equal to 5,690 tons
Ocwt. IqI'. 241b. net, so that the total reooived durin~ the smelting period waa 1,255 tons 10cwt. Oqrs.
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.£ s. d.
20,873 2 11

532 16 5
Copper: 417'4629 tons at .J'..50
Gold: 148·OO620zs. at 72s.

llb. gross, or 1,188 tons 19cwt. 2qrs. 61b. 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 extenderl over 26 weeks, giving an average amount smelted of ] 19'2 toils
(net) pHr 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.
3qrs. 15lb. of copper, equal to 16'47 per cent, j 4490zs. 5dwts. 4grs. of gold, equal to 2'9dwts, per
ton j and 2,9110zs. 1dwt. of silver. equal to 0·940zs. per ton, of which 417 tons 9cwt. 1qr, lIb. of copper
(13'47 per cent.) and 1480zs. Odwts. 3grs. of gold (·96dwts. per ton) were paid for under the conditions of
purchase. The total value was:-

Less smelting charges, 3,098'4597 tons at.£3 ...

Total paid

21,405 19 4
9,295 7 7

.£12,110 11 9

46. The matte and black copper returned from the smelting run contained;-
Copper Gold

tons ozs.
Matte: 568'443 tons net, assaying 66'45 per cent. 377'7563 314'066

copper, ·55250?JS. gold per ton, and 3·780zs. of
silver per ton

BZack OoppeT: 31'933 tons OOסס'30 128'000

Silver
OZB.

2,147'9

295'0

Total 407'7563 442'066 2,442'9

.£ ·s, d.
1,205 12 11

244 5 9

"Equal per net ton of ore smelted to '" 13'16% 2'85dwt. 0·790z.
Or a recovery of the total amornt shownby assay of 79'9% 98'4% 84'0%

There were also on hand, however, at the conclusion of,the run some unfinished produ<,lts estimateJ
to contain about 5 tons of copper, 50zs, of gold, and 300zs. of silver, which would bring the recovery up
to 80'86 per cent. of the copper, 99'6 per cent. of the gold, and 85 per cent. of the silver.

47. Th.e loss of copper in this run, neglecting the unfinished products, amounted to (510'4442­
407'7563 tons)=102'6879 tons, or 3'31 per cent. of the net ore treated, the deduction of three units from
the assay made to ('over losses thus proving insufficient on this occasion by 0'31 units. Deducting the
smelting charges as above (£9,295 7s. 7d.) from the total amo:unt, at which the copper was. valued
(£20,873 2s. lId.), 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 ]4s. 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;-r 442'066

G . Id d ~ f'd f J -148'0062aIn on go recovere In excess 0 pal or.., _

L 294'0598 at 82/-
silver .. , 2442'9 at 2/-

{

417'4629

Loss on copper paid for ,in excess of recovered -~7563

9'7066 at 554/8 .. ,

1,449 18 8

269 3 11

Balance (gain) ... .£1,180 14 9

If we take credit for the copper and precious metals estimated in the unfinished products, viz.,
£162 3s. 4d., the total gain of metal over and above the quantity paid for on the purchase scale becomes
£1,342 18s. Id.

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 charg-ed in the books to "Smelting Costs" also
have to go against this run, though they would more fairly perhaps be distributed over a long-er period.
The total costs of smelting divided by the quantity smelted for the run, thus give an average of £3 6s. 11'1d,
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 initi,al difficulties of etartin~ the emeltin~ establiehment, and not &s It fair average cost
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A.s a matter of fact, thecost 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. IO·8d. in excess of the amount char~ed to cover smelting expenses, we
have:-

Loss: 3,098'46 tons at 17s. W·8d.
Gainon metals as above ...

.£ s. d.
2,773 2 5
1,342 18 l'

Balance (loss) £1,430.4 4

Cartage to the coast
Agency and wharfage, Hopetoun
J<'reight, Hopetoun to Albany, and storage at Albany
Agency and wharfage, Albany
Insurance, Hopetoun to Europe ...

equal to 9s. 3d. per net ton swelted. There is every prospect that this loss will 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, wei~hing, sampling, and assaying it are included in the above­
mentioned smelting costs. The costs of realisation paid in this State have aver~ged as follows:-

Per ton of matte (gross)•
.£ s. d.
1 12 6
020
017 8
0110
020

£2 16 0

The matte has to be double bagged, -taking 40 bags to the ton equal 10 about 561bs. weight, so that each
ton gross contains only '975 tons of matte. The costs per net ton of matte are therefore £2 17s. 6d.
The freights to Europe from Albany are variable, ranging from 22s. 6d. to BOs. a ton in the shipments
that have been made. There a~e, however, further expenses in conveying 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. I

50. The smeHing or "returning" charges in Europe at present appear to range from Is. 9d. to
2s. per unit, for matte of 60 to 70 per cent."copper. The copper is usually bought on the price of "best
selected" copper, with 3 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 fr,;>m date of sampling, or by cashless 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, with the
:results shown:~

(1.) Parcel 'shipped per" Agapanthus" to Dunkirk, 6th January, 1905, per Messrs.G. Wills &00.:-
. tons ,cwts. qrs. lb!!.

Gross weight as sent from works 29 16 3 26
Net weight sold ... 29 1 1 21

Bags, moisture, and loss in transit

Average price best selected copper, March 21.31
Average price standard silver,'March21-31 ...

o 15 2 5
'-~__....J

Equals 2'6 per cent.

£72 5s. per ton.
26·4375d. per. oz.

Tons net. I Agreed Assay, less 1'3 nnits Copper. I C;~;:r. Rate. Amount.

/!, s. d.
29'072 Copper, 63'95 per cent. ... 18'591 at £72 5 0 1,343 4 0

OZB.

Gold, ·36ozs. per ton ... ... 10'466 at 4 0 0 41 17 3
Silver, 4·80zs. per ton ... 139'5 at 26·4375d. 15 7 4

-------
Gross vll,lue ... 1,400 8 7

Oharg6B:-

Per net ton of
\

Total.Copper.

/!, s. d. £ s. d.
elegrams ... ... ... ... 010 8'01 9 18 4

Weighing, sampling, and assaying... 0 8 2'11 7 12 0
IDsurances ... ... ... ... 0 3 l~1O 311 5
Shipping expenses ~... ... ... 3 2 4'37 57 19 5
Commission ... ... ... ... o 13 3'27 12 6 9
Interest ... ... ... ... 0 4 6'87 4 5 0
Smelting charges, Is. 9ld. per unit 8 19 2'02 166 10 11

-- 262 310
14 2 0'75 , .. ' ...

... [
- ------

Net return .... ... ... 1,138 4 9

,~., ..,.' , ,~, ',' 'N·', -' ", ,. ~.
.,

T
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(2.) Parcel shipped per "Medic" to Liverpool, 11th January, 1905, J:*lr the Fremantle Smelter,

Limited:-

Gross weight as sent from works
Net weight sold ...

Bags, Iiloisture, and loss in transit

Amount.

o 18 1 25
Equals 1'9 per cent.

.£721Os.
27d. per oz..

Average price best selected copper
Average price standard silver ...

Tons. l Agreed Assay, less 1'3 units Copper. Tons
Copper. Rate.

tons.
49
48

cwt. gm.
11 2
13 0

Ibs.
o
3

48'6513 Copper, 64'42 per cent. 31'3411 at £72 lO 0
OZ8.

Gold, ·3720zs. per ton 18'098 at 182s.
Silver, 3·620zs. perton 176'118 at 27d.

Empty bags, lOcwt. 1qr., less charges ...

Gross return

;£ s. d.
2,272 4 7

74 3 10
19 16 4

1 180

2,368 2 9

es:-

Per net ton of I Total.Copper.

;£ s. d. ;£ s. d.
rams ... ... ... ... 0 1 4'4 2 3 0
nces ... ... ... ... 0 3 2'3 5 0 2

•~g, sampling, and assaying... 0 5 7"4, 8 16 0
mg expenses ... ... ... 2 9 10'9 78 4 4
iIIsion ... ... ... ... 0 3 9'4 5 18 4
st ... ... ... ... 0 8 11'6 14 1 1
in~ charges, Is. lO·Sd. per unit 9 10 0'0 297 1410

----- 411 17 9
13 2 10 ... ...

--- ---------
Net return ." ... ... ... 1,956 5 0

Charg

Teleg
Insura
Weigh
Shipp
Comm
Intere
Smelt

(3.) Parcel shipped per" Commonwealth" to London 29th January, 1905, per Messrs. P. H.
Snow & Co.:-

Gross weight as sent from works
Net weight sold ...

Bags, moisture, and loss in transit

Average price best selected copper, 24th March-7th April
Average price standard silver

tons cwts. qrs. lbs.
66 10 1 12
65 5 2 24

1 4 2 16
Equals 1'85 per'cent.

£71 18s.
25·7375d.

The fun account sales are not yet to hand for the following parcels :--
31 tons 16cwt. p.qrs. 2lbs. 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
paymen~ of .£1.316 16s. on account of this shipment.

Amount.Tons. I Agreed Assay, less 1'3 units Copper. I c~:::r. Rate.

;£ s. d.
65'2856 Copper, 67'32 per cent. ;.. ... 43'9503 at £71 9 0 3,160 0 6

oz•.
Gold, 0·3620zs. per ton ... 23'635 "

82s. 96 17 11
Silver, 3·850zs.

"
... 251'350 "

25·7375d. 26 19 1
I

Gross return ... ... 3,283 17 6

Charges:

! Per net ton ~f

I. Tots!.Copper.
,

£ s. d. £ s. d.
TelegrAms ... ... .. . ... 0 0 5'4 01910
Insurances ... ... ... ... 0 2 9'1 6 1 2
Weighing, sampling, and assaying ... 0 5 4'3 11 15 6
Shipping expenses ... ... ... 2 8 4'2 106 411
Commission ... ... .. . ... 013 2'3 29 0 0
Interest ... ... ... ... 0 4 8'1 10 5 6
Exchange ... ... ... ... 0 0 7'6 1 710
Smelting chargfls, Is. 9d. per unit 8 15 0 384 11 3

------ 550 6 0
1210 5'0 ... ...

---
Net return ... ... .. . 2,733 11 6

52.

(4·)

•
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(5.) 21 tons l2cwt. 2qrs. 131bs. shipped to London per" Afric" on February 9,1905, per Messrs.
D. C. Griffith & Co. Cabled advice has been received of the payment of .£855 168. Id.
as the Agents' net return.

(6.) 57 tons 5cwt. 3qrs. 231bs. * shipped to London per "Warri~al" on FebrUary 20, 19'05, per
Elliott's Metal Company. Cabled advice has been received of the payment of .£2,230 l5s.
6d. as the Agents' net return.

(7.) 35 tons l7cwt. IqI'. 221bs. shipped to I,ondon per "Warrigal" on February 20, 1905, per
Messrs. D. C. Griffith & Co., from which a net return of .£1,517 lIs. 9d. is advised by
cable.

(8.) 188 tons 18cwt. 2qrs. 61bs. shipped to IJondon per" Wakool" on April 1, 1905, consigned to
the Agent General, who advises by cable the payment of .£5,500 in part payment.

(9.) 190 tons lIcwt. 2qrs. 61bs. shipped to London per" Wilcannia" on May 22, 1905, consigned
to the A~entGeneral.

53. Taking the three completed returns together, the tare and losses in transit avera~e 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 Os. 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 Ithe 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. We can now arrive approximately at the probable net return from the first smelting run on
the average figures above obtained :-

Matte ... 568:443 tons{564'18O tons.
Less '75 per cent. estimated loss in transit 4263 tons .)

66'45
1'30

Tons.
564'18 at 65'15 %Copper

564'18" '5.5 oz. Gold
564'18" 3'78" Silver

Tons. Amount.
367'563 at .£70 lOs. Od.
ounces.
310'299 ".£4 2s. Od.

... 2,132'6004" 26d.

Amonnt.
.£25,913'1915

1,272'2259
231'0317

Gross Value ... .£27,416'4491

Equal to.£48 4s. 7d. per net ton of matte at Ravensthorpe.

Charges:-
Costs to Albany 568'443 tons at .£2 17s. 6d. (equals

.£48s. lId. per ton of Copper) ... . .. .£1,634'2736
Shipping and Returning Charges 367'563 tons at

.£13 Os. 1Od. 4,793'6341 6,427'9077

Net Value .£20,988'5414

.£
1,903'666

524'800
31'958

.£ s. d.
66 0 0
113 0=2!0/0

64 7 0
. 4 2 0

26d.

Copper, 29'583 tons at
Gold, 128 ounces at
Silver, 295 ounces at

The expenses amount to .£11 6s. 2d. per net tOll of matte produced at the Works, and the return
to .£36 l8s. Sd. 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 1'3
units at Standard Copper price less two and a-half per cent. discount, Gold at 82s. per ounce, Silver at
Standard price. Returning char~e .£5 perton of Black Copper) plus shippin~ and other charges at the
same rate as on the matte.

Black Oopper.-31·933 tons, containing 30 tons Copper-9~'940/0'
93'94 %

1'30
--- Tons~

31'933 x 92'64 = 29'5S3 Copper

•

.£2,460'424

367'4094

.£2,093'0146

118'3320

Gross Value
Equal to .£77 Is. per ton at Ravensthorpe.

.£
89'4124

159'6650

Net Value ...

Charges:-
Co~ts to Albany 31'933 tons at 56s.
Returning charge, 31'933 tons at .£5
Shipping and other Charges at .£13 Os. 1Od. per

ton of Copper, less .£9 Os. 1Od., the average
Smelting Charge per ton of Copper for
matte = .£4 -29'583 tons at .£4

• P.S.-It was found on delivery that three more bags were sent than were tallied, making the total 67 toUll 9cwt. Oqr. 4lbs. They
probably belonged to the shipment to Messrs. Griffiths & Co. by the same vessel.



The expenSes accord.ing to this reckoning amount to £11 10s. Id. per ton of Biack Copper
despatched from the Works, or £12 8s. 4<1. per ton of fine copper sold, and the return to £65 10s. lId.
per ton of black copper, or £70 15s. per ton of fine copper sold.

Estimated net value of matte ...
Estimated net value of black copper ...

Total return

Equals ...

Amount paid for ore, and smelting charges as above

Balance ...

On 3,098'46 tons smelted
Average amount paid per ton on delivery at Works

Total average return ...

£ s. d.
01010
3 18 2

£4 9 0

.£
20,988'5414

2,093'0146

£23,081'5560

£ s. d.
£23,081 11 1

£21;405 19 4

£r,675 11 9

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. ] d.). At the assays given, however,
one ton of matte woukl. yield '707 tons of black copper, the expenses on which would be only £8 2s. 8d.
There would therefore bell, saving by sending away black copper instead of matte of £3 3s. 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 matte, 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 :-

Loss and Deduction
Charges as above

£ s. d.
'027 tons at 70 10 ()
'973 17 9 9

1'000 tons

£ s. d.
1 18 1

17 0 4

£18 18 5

therefore, £70 10s. less .£18 18s. 5d. gives £51 lIs. 7d a ton, or 10s. 4d. a unit, as the utmost 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 (G.M.B.'s). If the smelting were
carried to black copper, the charges on which have been shown to amount to £12 8i1-. 4d. per ton of fine
copper contained in it, the local price would be It 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 30s. 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.R copper was
£56 16s. 9d. a ton, and" best selected" £61 to £61 10s. It is clear, therefore, that a.much higher price
was paid than the mllJrket then justified.

58. At present there is no prospect of the expenses of realisation of the matte being reduced
materially, the expectation being rather that they may be somewhat increased. The contractors for
cartage between the smelter;tnd 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; It 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 Os. 7d. per ton of copper. There would
likewise be a saving in freight of £1 per ton of matte, equal on the abOve figures to £1 10s. lId.. per ton
of copper sold, making a total saving in freight of £3 lIs. 6d. per ton of copper, equal t.o 8td. per unit
or 20'4 per cent. of t.he present total charges per net ton of copper sold in matte.

59. Oonsiderable improvements in the return to be obtained from the ore are also to be looked for
in reduct.ion 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 t.otal shown by assay, and by minimising
the above losses should not be less than 90 per cent., which would IDean one-eighth added to the tonnage
of copper returned. The latter was 397'146 tons, so the total at 90 per cent. recovery would have been
49'643 tons more, or 446'789 tons 'in all. At £51 lIs. 7d. per ton the local value of this additional copper
would have been £2,560 10s. lId. Thi'l 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 catch 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 ~rst concentration, say 45 to
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1 10 0
043
017 5

£2 11 8
050 ... 268Less saving due to tramway, '07 tons copper at £3 lIs. 6d.

\

Value of 1 ton ore, yielding '07 tons copper, at £70 10s....
Costs-

. Smelting to matte, one ton
Smelting to blister copper, say, '145 tons matte at 30s.
Freight and realisation expensf's, '07 tons copper at £12 8s. 4d.

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 blMt furnace. In
either case all the slags from the treatment of the rich material would be re-smelted in the ore furnace.
The a,dvantages in producing blisteli copper instead of matte have already been pointed out. Extension
of the plant to make it capable of producing .blister copper is therefore very necessary in order to work in
the most economical fashion.

60. Under present conditions mine owners find it necessary to expend much time and labour in
picking and cleaning the ore before sendin~ it to the smelter, and it is most important to bring about
such a reduction of costs as will enable a lower grade of ore to be dealt with profitabl~" To do this,
smelting and realisation costs must be reduced to the litmo~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.
Oartage charges to the works could thus be reduced from. three to eight 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 lIs. 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 thesl:\.ving in the cost of other mining and smelting
supplies. Outl'lide 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 correspondingly
larger 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. O. 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
realisation, so as to enable .even 8 per cent. ore giving a return of, say, 7 per cent. 6f copper actually sold,
to be sent in from the mines with profit to the owners, thus:- .

£ s. d. £ s. d.
... 418 8

£2 12 0

If the tramway connected the Smelting Works with the mine from which the ore came; the mine owners
would also SRve 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 yet any justification for erecting a larger one. Thefig-ureil 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 existin~ 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
t.o first perfect the plant and treatment until a ret\lrn 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
workR to be gradually lowere,d, and the quantity increased until a larger furnace would be necessary.

I have, etc.,
A. MONTGOMERY, M.A., F.G.S.,

State Minin~ Engineer.

POSTSCRlfT.

Since writing the above report the follo:wing further returns have been received:-
(a.) Shipment of 91 tons 16cwt. 9qrs. 2lbs. sent to Baltimore, U.S.A., per the Mount Lyell Mining and Railway 00.

Ltd., on 9th February, 1905, per BS. "Afric."-

Gross weight as sent from works
Net weight as sold-31'3451 tons

tons. cwt. qrs. Ibs.
31 16 3 2
31 6 3 17

Bags, moisture. and loss in transit

Price realised for best selected copper
Price realised for gold (fine)
Price realised for silver (fine) ...

Copper.
A~reed assays 67'2075 ~:::

Less 1'3

Gold.
·56560z. per ton

o 9 3 13
Equals 1'55% of gross weight.

£ s. d.
71 0 0 per ton
. 4 2 0 per ounce
o 2 2i. per ounce

Silver.
... 4·0320z. per ton

65'9075



Tons (net). I Assay.

87

Amount paid for. Rate.
• 1

Amount.

£ s. d. £ s. d.
31'3461 at 66'9076 % 20'6588 tons copper at 71 0 0 1,466 16 4
31'3461

"
·56660zs. 17'7288 ozs. gold "

4 2 0 72 13 9
31'3461

"
4'032 ozs. 126'3834 ozs. silver

"
0 2 2ft 13 18 6

-------
Gross total value. ... .. , .., 1,553 7 6

Charges-Per net ton of fine copper sold, 20'0588 tons:-

Per net ton of I Total.copper.

£ s. d. £ s. d.,
Frei~ht '" ... ... ... .. . 2 6 2'8 47 16 2
Sampling and assaying ... ... ... 0 3 0'3 3 2 6
Interest and exchange ... ... ... 0 0 7"1 o 12 3
Commission '" ... ... ... ... o 12 10'9 13 6 9
Returning charges ... ... ... ... 10 12 6'0 219 io 0
relegrams '" '" ... ,., ... 0 0 2'3 0, 4 1
Insurance ... ... ... .. . ." 0 4 !:l'5 4 17 2

------------ 289 711
14 0 1'9 ... I ...

. Net return ... ... --~--- ---~.-.--~263197

(b.) Shipment of 21 tons 12ewt. 2qrs. lB/bs. sent to London per" Afrie" on 9th February, 1905, per Messrs. D. O.
Griffith <t 00.-

Gross weight as sent from works
Net weight sold-21'2058 'tons ..:

Bags, moisture, and loss in transit

tons. cwt. qrs. lbs.

21 12 2 13
21 4 0' 13

o 8 2 0

Equals 1'96% of gross weight.

Price realised for best selected copper
Price realised for fine gold
Price realised for fine silver

£ s.

71 15
4 2

o 2

d.

o per ton
o per ounce

2'"6 per ounce

Copper. Gold. Silver.

Agreed assays 66'60 %, ·5650z61. per ton 4·OOozs.
Less 1'30

64'20

Tons (net.) I Assay. Amount paid for. Rate. Amount.

£, s. d. £ s. d.
21'2058 at 64'20 % 13'6141 tons copper at 71 15 0 976 16 3
21'2058

"
·5650zs. 11'9813 ozs. gold

"
4 2 0 49 2 6

21'2068
" 4'0 ozs, 84'8232 ozs. silver

"
0 2 2+.- 9 6 0

------
Gross total value ... ... ... 1,035 4 9

Oharges-Per net ton of fine copper sold, 21'2058 tons:-

Per net ton of

\
Total.copper.

£ s, d. £ s, d.
Freight and shipping expenses ... ... 2 4 2'8 30 2 2
Sampling and assaying ... ... ... 0 4 7'5 3 3 0
Commission ... '" ... ... 0 6 7'1 4 9 \}

Interest '" '" ... ... ... 0 3 9'4 211 7
Telegrams '" ... ... ... ... 0 3 10'8 2 13 2
Insurance ... ... ... ... ... 0 2 7'8 1 16 1
Returning charges ... .... ... ... 10 2 10'0 138 1 3

------ --- 182 17 0
Total ... ... ... ... 13 8 7'4 '" ...

---
Net return ... ... ... ... 852 7 9
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(c.) Shipment of 57 tons 9cwt. 4lbs. sent to London per" Warrigal" on 20th February, 1905, per the Eiliotts; Metat
Com,pany. (ThPee bags weighing 3cwt. 91bs. belonging to the next parcel appear to have been included in
thisone in error.)-

Price realised for best selected copper

PriC/l realised for gold .
Price realised for silver .

;£ s. d.

69 15 0 per ton.

4 0 0 per ounce.
o 2 21\ per ounce.

Agreed ass.ays
Less

Tons (net.) I ASBay.

Copper.

65'56%
1'30

64'26

Amount paid for.

Gold.

·560zs. per ton

Rate.

SUTer.

... 4·Oozs. per ton

Amount.

£ s. d.
56'6875 at 64'26 % 36'4274 tons copper at 69 15 0
56'6875 ·560zs. 31'745 ozs.gold ,,4 0 0
56'6875 ,,4'0 ozs. 226'75 ozs. silver " 0 2 2,3.

Credit due to fractions in computation by a different method
I

Gross total value

Charges-Per ton of fine copper sold, 36'4274 tons :'-

£ s. d.
2,540 16 3

126 19 7
24 14 10
037

2,692 14 3

Freight and shipping expenses' .. ,
Sampling and assaying
Commission ...
Interest
Telegrams and cables
Insurance
Returning charges ...

Total

Net return

Per ton of
copper.

£ B. d.
1 19 ll'6
o 5 4'0
o 6 4'7
o 7 3'1
o 0 10'4 I
o 3 0'5

10 0 0'0

13 2 10'3

Total.

;£ s. d.
72 16 0
9 14 0

II 12 10
13 4 5

1 II 9
51011

364 5 6
478 15 5

2,213 18 10

(d.) Shipment of 35 tons 14cwt. 1qr. 13lbs. sent to London per" Warrigal on 20th, per Messrs. D. C. Grijfith q- Co.
(Three bag~ belonging to this parcel' weighing 3cwt. Oqr. 91bs. included in error in parcel se!l.t to Messrs.
Elliotts').-

Gross weight as sent from works
Net weight sold-34'3205 tons ...

Bags. moisture. and loss i.n transit

Price realised for best selected copper
Price realised for gold
Price realised for silver ...

tons. cwt. qrs. lbs.

35 14 1 13
34 6 1 18

1 7 3 23
Equals 4'02% of gross weight shipped.

£ s. d.

70 5 0 per ton
4 2 0 per ounce
o '2 4i per ounce

Agreed assays
Less ...

Copper.

71'37 %
1'30

70'07

Gold.

0·500zs. per ton
Silver.

5·570zs. per ton
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Tons (net). As....y. Amount paid for. Rate. Amount.

8

3

2
5
4

o
2
o

£ s. d. £ s. d
34'3205 at 70'07 % 24'0484 tons copper at 70 5 0 1,689 8
34'3205

"
'5 ozs. 17'1603 ozs. gold

"
4 2 0 70 7

34'3205
"

5·570zs. 191'1652 ozs. silver
"

0 2 41 22 8

Total value ... ... .. . ... 1,782 3
Credited through difference in method' of computation ... 0 0
Credited for empty O1'e bags sold ... ... ... ... ... 2 5

------
Gross total value ... ... ... 1,784 811

Oharges-Per ton of fine copper sold, 24'0484 tons:-

Per ton of

I Total.copper.

£ s. d. £ s. d.
Freight and shippin~ expenses '" ... 211 6'4 61 19 3
Insurance ... ... ... ... ... 0 4 3'4 5 3 0
Commission ... ." ... ... ... 0 6 5'6 7 15 7
Sampling and assaying ... '" ... 0 3 2'4 3 17 O'
Interest .. , ... ... ... ." 0 4 9'4 5 15 1
Telegrams and cables ... ... ... 0 2 4'5 2 17 2
Returning charges .,. ... ... ... 910 0'0 228 9 2

._------ 315 16
Total .. ,- ... ... ... 13 2 7'7 ... ...

--- ----
Net return ... ... ... ... 1,468 12

(e.) Shipment of 188 tons 18cwt. 2qrs. 6~bs. sent to London per "Wakoo~" on Apri~ 1st, 1905, consigned to the Agent
General, and sold through Messrs. H. A. Watson 4" 00., Liverpool:-

Gross weight as sent from works
Net weight sold-184'1473 tons

tons.
188
184

cwt. qrs.
18 2
2 3

Ihs.
6

22

Bags, moisture, and loss in transit

•
Price realised for best selected copper
Price realised for gold
Price reaIised for silver

Gold.
0·590zs. per ton

4 15 '2 12

Equals 2'53% of gross weight shipped.

£ s. d.
69 8 9 per ton
4 2 0 per ounce
o 2 3t per ounce

Silver.
4·44ozs. per ton

Copper.
64'90%
1'30

63'60

Agreed Assays ...
Less

Tons (net). I Assay. Amount paid for. Rate. Amount.

•

£ s. d.

8,132 14 8
444 15 2

£ s. d..
At 69 8 9

420
117'1231 tons copper
108'47760zs gold

At 63'60%
'59" "84..1473 " 4'44 818·350ozs. silver

"
0 2 3t 92 910

-------
Total value ... ... ... 8,669 19 8

Credited through difference in method of computation ... 0 0 8
Credited for empty ore bags sold .. , ... '/"' ... ... 13 17 6

-------
Gross total value ... ... ... 8,683 17 10

rges-Perton of fine copper sold, 117'1231 tons:-.
Per ton of I Total.copper.

£ s. d. £ s. d.
ight and shipping expenses ... ... 2 13 0'4 310 1011
urance ... ... ... .... ... 0'3 1'0 18 1 6

mission ... ... ... ... ... 0 6 6'8 38 810
pling and assaying ... ... ... 0 3 2'4 18 15 0
rest ... ... ... ... ... o 12 1'9 71 4 5

egrams ,,, ... ... ... ... 0 0 9'2 4 9 7
urning charges ... ... ... ." 810 0'0 995 10 11

------------ 1,457 1 2
Total ... ... 12 8 1,)'7 ... ...

----------
Net ret~rn ... ... ... ... 7,226 16 8

184'1473
184'1473
1

Fre
Ins
Com
Barn
Inte
Tel
Ret

Oha



Taking all the shipments of which full returns are to hand we get:­
Gross weig-ht of matte shipped
Net weight of matte sold

... 481'5179 tons

... 470'7152 ..

The loss is made up of­
Weight of bags
Moisture
Loss in transit

Ta,re moisture and loss in transit ... 10'8027' ..

Equals 2'24% of gross weight shipped.

77460 tons equals 1'60% of gross weight.
'3638 tons equals 0'08% of gross weight.

2'6929 tons equals 0'56% of gross weight.

10'8027 2'24%

The actual net weight of the matte sent from the works was 472'8844 tons, so the loss in transit,
2'1692 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 8'65 per ton.
Do. Do. for gold ... 4 1 7'75 per oz.
Do. Do. for silver... 0 .2. :l'8 per oz.

The copper sold was 305'7542 tons,of goross value.£21,58119s. 7d. This.is a return of 64'95 per
cent. of copper per ton of matte, equal to an average assay value of 66'25 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 19s. 10d., equal to 4'3 ounces per ton of matte.

The following st,atement shows the total gross value and charges from Albany, in the same form
as used above :-

Tons (net). I Net Assay. I' Amount paid for. Rate. Amount.

;£ s. . d. £ s. d.
470'7152 "At 64'95% 305'7542 tons copper At 70 11 8'65 21,581 19 7

Do. .. '510zs. 239'2920zs. gold
"

4 1 7'75 976 17 2
Do..

"
4'30zs. 2014·4390zs. silver .. 0 2 2'8 224 19 10

-
Total value of metals ... ... ... 22,783 16 7

Credited from sale of ore bags, etc. ... ... ." .. . 18 5 6
---

Gross return ... ... ... 22,802 2 1

Cltarges-Per net ton of fine copp~ sold, 305'7542 tons:-

Per net ton of I Total;copper.

;£ s. d. ;£ s. d.
Freight and shipping exp,Ilnses ... ..' 210 1'0 765 12 2
Insurance ... ... ... .. . ... 0 3 3'3 50 1 5
Commission ... ... ... ... .., 0 8 0'5 122 18 10
Weighing, sampling, and assaying ... 0 4 4'4 66 15 0
Interest and exchange ... ... .., 0 8 0'8 123 7 2
Telegrams... ... ... .. , .. , 0 1 7'5 24 16 11
Returning charges, .. '" ... ... 9 2 9'7 2,794 13 10

3,948 5 4
Total ... ., . 12 18 3'2 '" ...

------------ -----
Net return ... ." ... ... 1~,853 16 9

j

It will be seen that the realisation COlltS now averagoe 2s. 7d. per ton of fine copper sold less than
the figure taken in the foregoing report of 28th June, 1905 '(.£13 Os. IOd,), and that the priee at which
the copper was realised was a very little higher. These differenees, 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.

6th September, 1905.

•

•
A. MONTGOMERY,

State Mining Engineer.



. I

91

STATE SMELTING WORKS.

PHILLIPS RIVER GOL DFIELD.

. To 30th June, 1905.

Ore Purchased and Smelted.

Metal Contents. Paid for
Net Weight.

\ I I ICopper. Gold. Silver. Copper. Gold. Silver..
.. tons. tons. OZB. OZB• tons. OZ8. OZB.

Smelted ... ... ... 4,731'4930 789'6073 972'e712 4,954'959 648'2317 547'0774 206'6338
On hand ... ... .... 1,376'5162 234'1790 405'0267 3,508'123 192'9768 213'8693 1,343'500

-------_.
Total ... ... 6,108'Q092 1,023'7863 1,377'8979 8,463'082 841'2085 760'9467 1,550'1338

Furnace Products Matte· 905'393 593'9076 585'8223 3,651'011 ... ... ..
Black Copper ... ... 36'580 33'6170 305'8088 345'681 ... ... ...

627,5876 1
-----

Total ... ... 94.1'973 891'6311 3,99&692 ... ... ...

79'48% I
-

Extraction ... ... ... 91'65'/0 80'66% 96'8~% 162'98% 1934'2%
I • I

Profit and Loss Account (pro forma).
To 30th June, Hl05.

CB.

£49,131 /) 11

47,103 18 1
115 0 4t

1,912 7 6

£ s. d.£ s. d.

22,802 2 1
24,301 16 0

" Sale of ore
" Loss

By Gross value of matte sold­
Accounts to hand
Balance estimated

2,846 '4 3

3,777 18 6
3,650 1 7

£ s. d. £ s. d.
26,733 0 3
6,509 2 0
----- 20,223 18 3

17,160 610

2,596 4 3

250 0 0

" Depreciation of plant

" Smelting costs
" Realisation costs,-

Transport to Albany ...
Transport estimated outstand­

ing

" Freight to Europe-Insurance;
I selling, and smelting charges

accounts to hand
" Charges estimated on balance ...

----- 7,428 0 1
1,472 16 6

£49,131 5 11

To Purchase of ore ...
Less ore on hand

Balance-sheet to 30th June, 1905.

LIABILITIES.

To Colonial Treasurer
" Beart and Timms (percentage

retained)
" Adelaide SS, Co. (percentage

retained)
" Rill and Morley (percentage

retained)

Less balance from Profit and
Loss Account = Loss ...

£ s. d.
27,875 13 3

38 /) 7

46 18 10

4 19 0

£ s. d.

27,965 16 8

1,912 7 6

A.SSETS.

By copper matte and black copper in
transit ...

" Ore on hand-
Purchase of ore
Receiving, weighing, and

sampling ...

" Stores on hand
" Horses, vehicles, and harness
" Furniture and fittings
" Erection of smelter

Less depreciation ...

£ s. d.

6,509 2 0

666 4 4

7,875 4 5
1,472 16 6

£ s. d.

10,426 8 0

7,175 6 4
1,811 19 7

18 6 8
26 10 8

£26,053 9 2

----- 6,403 7 11
" Accident insurance (to 30-6-06)... 192 0 0

£26,053 9 2
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STATE SMELTING WORKS.

PHILLIPS RIVER GOLDFIELD.

To 30th June, 1905.

COPPER. GOLD. SILVER.

Net Tons smelted, 4731'493.

1

Per ton of

I I
Tons. Ounces. Per ton of Ounces. Per ton of

Ore. Ore. Ore.

Metal contents, according to assays
of ore ... ... ... ... 789'6073 16'09 per cent. 972'8712 0'2 ozs. 4954'459 l'05ozs.

Return" according to State Smelting
627'5876Works a,ssays .. , ... .. , 13'26

" 891'6311 0'188
"

3996'692 0'85
Recovery of assay value .. , ... .. , 7lN8

" ... 91'65 per cent, ... 80'66 p~r cent.
Metal actually sold (partly estimated) 605'75 12'80

" 794'042 0'168 oz. 4183'5 0'88 oz.
Recovery of assay value .. , ... ... 76'72

" .. , 81'62 percent ... 84'43 per cent.
Loss of metal .. , ... ... ... 183'8573 23'28

" 178'8292 18'38 " 771'459 15'57
"Loss. Loss.

Loss in smelting ... ... ... 162'0197 20'52 " \
81'2401 8'35 " 958'267 19'39

"
21'8376 [

Gain.
Loss in realisation ... ... ... 2'76

" 97'5891 10'03 " 186'803 3'77
"

---

Metal Recovered.

Copper. Gold. Silver.

.
Ton., I I Value. ounces,j I Value. Ounces. I Rate. 1 Value.Rate. Rate.

£ £ £ £ s. d. £
Actua1 returns ... 305'75 70 11 8'65 21,581 19 7 239'292 4 1 7'75 976 17 2 2014'439 22'8 224 19 10
Estimated returns-

"Wilcannia" ... 113'4 71 0 0 8,051 8 0 110'6 4 2 0 41;3 9 2 632'0 23 7019 6
U Afric" ... I
nSuevic" ... ~ 186'6 74 0 0 13,808 8 o 444'15 4 2 0 ' 1,821 0 4 1537'1 2 3 172 18 5
"Persic" ... )

-- -------- --- ---- ----- ---- -- ---_.
average

794'042
average avet'age

Total ... ...
1
605'75 71 14 4 43,441 15 7 4 1 11 3,251 6 8 4183'5 22'9 468 17 9

I .

.£ s. d.
7,088 11 8
1,410 17 7

Net return cabled (les,s payments in W.A.)
And estimated expenses

The,gross value of the" Wilcannia" return, which has been taken as above in order to arrive as
nearly as possible at the average prices obtained for the metals, can be arrived at more closely by
adding:-

•
Take gross value at .£8,499,'9 3

---- 22,802 2 1
8,499 9 3

15,802 6 9
---- 21.,301 16 0

TotaZ Value.

ActuaZ Returns-Metal
Sale of bags

Estimated Returns-" Wilcannia"
" Afric;" " Suevic," and" Persic "

.£ s. d.
22,783 16 7

18 5 6

s. d.

Total .£47,103 18 1

Per ton of Copper Per ton of Copper IPer ton of Ore shown by ore Amount.(4731"493 tons). assays ' sold
(789'6073 tons). (605'75 tons).

I,

£ s. d. £ s. d. £ s. d. £ s. d.
... ... ... ... ... 4 5 6 25 12 3 33 7 9 20,223 18 '3
... ... ... ... .. . 3 12 6 21 14 8 28 6 7 17,160 6 10

\ Smelter to Albany ... o 12 O( 3 12 n 4 '14 1O{ 2,846 4 3
ted) t Albany to England ... 1 11 5 j 9 8 12 5 3 > 7,428 0 1
nt ... ... ... ... 0 6 3 1 17 3 2 8 7 1,472 16 6

Total ... ... ... ... 10 7 8 62 4 5 81 2 2 49,131 511
re ... ... . .. .. , 0 0 6 0 211 0 3 10 115 0 4

----- --------------
10 7 2 62 1 6 8018 4 49,016 5 7

... ... .. . ... ... 9 19 1 59 13 1 77 15 2 47,103 18 1

.. , ... ... ... ... i 0 8 1 2 8 5 3 3 2 1,912 7 6

Total value

Loss

Less sale of 0

Costs-Purchase of ore
Smelting costs
Realisation

(partly estima
Depreciation of pIa
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ApPENDIX No. IV.

ON THE DEPOSIT OF OIL 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 determine
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 crude 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. '1'he yield is too low to give very much hope vf 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 deposit occurs in the curious patch of "deep ground," probably of Tertiary Age or even older,
near Colreavy's Dam on Reserve 3142, 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, secWe, with waxy appearance on the cut surface, and
breaking with conchoidal fracture, On exposure to the weatller it rapidly crumbles. losing water in doing
so, It does not take fire rapidly unless subjected to considerable heat, when it burns with a smoky flame.

I

The following anal):ses have been made of the shale:-

No. IMoisture.
Volatile
Hydro·
carbon.

Fixed
Carbon. Ash. Total.

0/0 01 o/c c/c .,,0 '0Geological Survey Laboratory .. , .. , ... 529 30'56 23'62 9'45 36'37 100'00
Do, do. .. ' ... ... 624 41'73 19'35 7'84 31'08 100'00
Do. do. ." .. , , .. 700 24'24 29'81 5'51 40'44 100-00
Do, do. .. , .. ' .. , 3,984 16'81 33'12 10'32 39'75 ]00'00
Do, do, .... , .. .. , 4,086 18'32 23'65 10'57 47'46 100'00
Do, do. ... .., ... 4,117 14'86 26'65 10'95 47'54 100'00

Western Australian School of Mines ... .. ' ... 9'50 30'80 10'10 49'60 100'00
Dr, Boverton Redwood, London .. , ... ... ... 19'00 22'00 15'30 43'20 100'00

----------- ----- ---- -
Average ... ... ... 21'94 26'13 10'00 41'93 100'00.

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 yielded the following results :-
Moisture.

A.-20'5 per cent.
B.-22·4
C.-23'9

Other volatile matters.

21'0 per cent.
... 21'7
... 21'4

" 'l'he pulverulent material gave the following results :-

Moi.ture. Other volatile matter•.
19'2 per cent, '" '" 26'7 per cent.

" An average saIiJple of the whole furnished the following results :-

Moisture .. , 19'5 per cent.
Other v-olatile matters 22'0
Pixed Carbon 15'3
Ash 43'2

100'0 per cent.

" These results /1-re not very promising, the proportion of moisture being very high, and that of other
volatile matters (represented in pl'ltt'tical 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 experiments,

"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 obtaininginforma:tion
for guidance in mining the large sample ~or the praetical test.

" If the pulverulent portion of the sample sent me represents a comparativelyfriableseam of shale
which can be mined separately from the portion represented by the larger fragments,' it 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 qualitJ of oil obtainable per ton of shale distilled would
obviously be increased proportionately to the rt>duction in the percentage ofmoi,sture in the material."

The syndicate interested in the, deposit subsequently entered into ne~otiationswith personll engaged
in the shale-distillation industry in Scotland to have apareel oj 50 tons treated, ,and the Minister for-.
Mines agreed to pay one-half, the eost of carrying it on .the railway from Coolgardie to F,remantle.
ArrangementR were also entered into to have a retort made so thl!'t 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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ApPENDIX No. V.

TRIAL OF ROTARY PUDDLING 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. AlIen, M.A., RSc., Director of the
School of Mines of Western Australia, has supplied the following description of the work done ;--

" The company'!;! property on which the puddleI' 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 localit.y 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 Idwt. 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 3dwts. to 4dwts. per ton. I

"The machine built by Forwood, Down & Co., in Adelaide, is a modification of the puddler designed
and erected by Mr. Geor~ Marshall, in Coolgardie, which was worked during part of 1903 with good
results so far as the machine itRelf was concerned. The 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 fr~me 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 arran~ement 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 towardR more economical working.

" As the work [)roceeds 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 slopin~ 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 hoilr.

"The elevator consists of a 9-inch rubber b~ltrunning 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 broa.d, 5 inches deep with sloping sides and curved bottom at 13i inches apart, centre to centre
along the belt. The whole elevator is enclosed in a wooden casing 10 inches wide, giving i 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 consiRts 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 macbine weighin~ altog-cther
I3! tons. The revolving drum is 6 feet 6 inches in diameter with a 17 inch face. It weighs 3~cwt. and
carries 24 beaters It inches x f inch secured to the drum by a 1 inch b.olt and projecting ] 5 inches
radiany from the circumference. The beaters are made of 451b. steel rails and are placed alternately in
such a way that the la.rger 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 i inch steel plates secured to stout angle
iron' and is protected on the inside with i inch cast steel liners. The false bottom, formed of It inches
hematite liners extending fro~ the feed opening at the top of the trough right ronnd to the diiilcharge door,
is fixed about 6 inches ablwe the bottom of the trough and contains one main grid at its lowest point
formed of straight cast steel bars i inch thick with t inch spaces and two finer zig-zag grids between this
point and the discharge opening, the bars of the middle grid being ..lil inch and those of the last one
t 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 nnder the false bottom. At the lowest point of t,he
trough where this space is III foot hi~h, a door coveriil a 7iu. 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, fastened 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 ellttbles any obstruction to be removed from the beaters.
The top portion of the casing is of ,86 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 2tin wide are fixed to the casing on each side just above the upper circumference of
the drum. The height 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 baffie plate liin. thick and
20in. x 28in., which tends to return unbroken material to the machine and prevents excessive splash
outside.

"Tfte working of the puddler is as follows :-The wash dirt is hauled 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 opeliing 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 elldrunning free. It is estimated that 25 tons
of alluvial will require 5,090 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. water and the
beaters which making 45 to 50 revolutions per minute with only half all' inch clearance from the liners,
effectively disintegrate the wash dirt and lift it up against the baffie 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 threevenetian ripples which catch a further quantity of black
sand and fine gold. At the bottom of this run is an adjustable grid with tin. 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 but 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. lOin. 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 darn 200 yards away, which is capable
of holding It million gallons and from there it is pumped back to the puddler through a 3in. pipe by a
4in. centrifugal pump run at 900 revolutions per minute..

The pump works against,a head of 23 feet when delivering to themachine, and ~7 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
reservein case the regular water supply should temporarily fail.

There are two power-ho~ses, one' placed on a level with the top of the ore bin and containing 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 contains a 13t h.p. motor.
which runs at 750 revolutions per minute, and works by means of a 6-inch cross-canvas ~lt, 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-ineh 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 sODle 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 28. per ton, and
it is confidently hoped that they mlty be rE'duced to Is. 9d. or even less. .A. small fin. rileter is provided
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 larger meter on the return wat,er 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 tbat a 2in. meter is to
be at once substituted for the tin. 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 D;lade 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 increasing the water supply, lowering th~

false bottoms, Or n,arrowin~ the boxes, ~
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It was noticeable that a certain amount of material discharged from the puddleI' was not completely
disintegrated. This is a matter which requires a protracted run to afford the information necessary for
proper adjustment, for whereas the puddleI' can easily be made to discharge anything up to 30 tons 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 bearing.on this question
for each particular speed of the puddleI'. .

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.

SIR,

The Secretary for Mines, Perth.

Department of Mines,
Perth, 11th August, 1905.

I have the honour to forward to you, for thp. 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 I

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 presente~ 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 experience, and was adjourned for production of further
evidence.

I have, etc.,

A. MONTGOMERY, M.A., F.G.S.
State Mining Engineer, Chairman of the Board.

THE COAL MINES REGULATION ACT, 1902.

EXAMINATION FOR FIRST-CLASS CERTIFICATES OF COMPETENCY.

SUBJECT-ARITHMETIC.

Thursday, 7th April, 1904.

9'30 to 10'30.

Possible
Marks.

20

20
30

" 20
20
]5

15
15

25

20

200

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 percentage of small to the total quantity and proportion of small to large?

2. What is the square root of the following numbers :-24336, '3, and 'OOO~56 ?
3. What is the cube root of the following numbers :-1295029 and '73 ?

4. Simplify t )( t + t and t of ,'. + t of -H.
5. Subtract 5161'4568 from 6124'32, and add together 14'632, 347'5631, 18,763'14, '621Band '013568.
6. Multiply '00426 by 4'124 and diyide 83'6 by '346.
7. Convert '5282, '023, and '134 to vulgar fractions, and ,•• , '~, and H to decimals.
8. If 2,533 tons 10 cwts. of coal cost .£430 12s. 31d. to get, what is the cost per ton in pence and

. decimals?

9. If the hewing price of a seam of coal is 2s. lid. per ton, and this price is 35 per cent. above the
standard, how much would the hewing rate be increased by an advance of 7! per cent. on the
standard? .

10. How many cubic feet of water are there in a sinking bucket when quite full; the bucket is 6ft. deep,
31ft. in diameter at the top, and 3;fft. at the bottom?



Possible
Marks.

50

40

20

50

40

200

Possible
Marks.

15

15

20

15

15

20

100

Posslble
Marks.

20

20

10

20

10

20

100

SUBJECT-SURVEYING.

Thursday, 7th April.

IQ'30 to 12'30,

1. Describe the transit theodolite and show how it would be used in carrying out an underground
survey.

2. Explain how to level and plot a section,

3. Find the quantity of coal per acre in a seam 6ft. Sins. 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
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 C is 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; A X being 1,953 yards,BX 450 yards, and the height of X 423 feet above the datum?

5. How would you embody the information required by Section 38 of the Coal Mines Rsgulation 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.

1. How is sand converted into a useful building stone? Define the terms shale, slate, limestone,
unconformity, and washout.

2. Distinguish between normal and reversed faults, and show by means of a sketch the effect of each
upon the outcrop of a coal seam.

3. Describe the structure, composition, and mol,le of occurrence of (a) Granite and (b) Basalt.

4. How would you determine th.Hull dip of a coal seam from observations upon its apparent dip?

5. Describe briefly the characters of the different classes of coal.

6. Give a succinct 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.

SUBJECT-COAT, MINES REGULATION ACT.

Thursday, 7th April, 1904.

3'30 to 4'30 p.m.

What does the Act require regarding-

1. Plan of workings of Mine.

2. Duties and responsibilities of Managers,

3. Plan of abannoned seam or mine.

4. Making known.the provisions of the Act and Special Rules.

5. Who shall not be employed in mines.

6. Payment by weight.
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Friday, 8th April, 1904.

9'30 to 12'SO.

Possible
Marks

40 ..• .1. 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 451bs. 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 srip?

20 2. Explain why there is a tendency to freeze in cylinders of engines worked by compressed air.
50 3. A winding engine, wH,h drum 20 feet diameter and two cylinders 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?

20 4. What is meant by factor of safety? .What factor of safety would you allow in colliery winding
ropes? Give reasons.

20 5. 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? .

30 6. 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?

20 7. What are the arguments in {avour of frequent renewal of winding rope cappings?
40 8. Water has risen 36 fathoms up a circular shaft 14 feet diameter, the feeder is equal ~o 250 gallons

per minute. How long will a Hi-inch set with 8 foot stroke going 6 strokes per minute be in
pumping out the water?

40 9. How m~ny S-inch pipes are required to run off as much water as one 12-inch pipe, all being of equal
length?

20 10. Explain how you would get the guide ropes into position in a shaft 500 yards deep.

300

SUBJECT-MINING OF COAL.

Friday, 8th April,1904.

1'30 to 4·SO.

Possible
Marks.

20 1. Describe the Diamond Drill method of boring for coal.
20 2. How is metal tubing affected in a furnace shaft?
15 3. Describe a bricking curb and method of fixing same.
20 4. Why is a circular shaft adopted in most modern collieries in preference to the square, oblong, or

other shape? .
15 5. Describe a type of coal-cutting machine with which you are acquainted.
40 6. Suppose you were the Manager of a mine and were informed a serious explosion had occurred, what

would you do? State fully.

15 7. What is the pressure per square inch due to a column of water 20 fathoms in height?
25 8. Describe the working of a cut chain incline.
15 9. Describe a good type of safety lamp.
.BO 10. Describe and illustrate the workings of a seam of which you have intimate knowledge.
30 H. What must be the gradient of a horse road when the loaded set consists of 10 trucks of 20 cwts. each

and the empty set 10 trucks of 6 cwts. each (friction 1/40) so that the resistance may be the same
both ways? .'

20 12. Give sketches with.dimensions showing how you would construct an air crossing to pass 60,000 cubic
feet of air per minut,e. ' .

15 13. How would you arrange the guards on a self-acting incline?
20 14. Explain in detail how you would guard against a coal dust explosion.

SOO



Possible
Marks.

50 ...

30
40

20

30

30

40

20
20

20

300

ioi
SU:!JJECT-VENTILATION AND DANGEROUS GASES.

Saturday, 9th April, 1904,

9'30 to 12'30.

1. 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? What would be the water gauge?

2. Give a description of t1).e various gases generally met with in coal mines, their properties, and effects.
3. Two air-ways, A and B, are of the following dimensions :-A 2,000 yards long, 5 feet high, and 10 feet

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?

4. State the benefits derived from splitting the air, where should the splits begin, and where should
they join again to obtain the greatest advantage?

5. The velocity of an air current is. reduced from 600 to 300 feet per minute. How much could the
length of'the air current be increased so that the water gauge might remain the same?

6. Supposing 9,000 cubic feet per minute circulate through a regulator 30 inches x 20 inches, how much
air will circulate if made 30 inches :t 30 inches?

7. 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? Give reasons for your answer.

8. What shapes of air-ways are the best, and why?
9. What do you understand by "ascensional" and "descensional" ventilation? What do you prefer?

Give reasons.
10. How would you increase the volume of air in a mine or part thereof without increasing the power?

State fully.
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Report of the Advisory Board 01' the School 01' Mines of' Western Australia.

To the Secretary for Mines, Perth.

Department of Mines,
SIR, Pertb, 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, etc.,
A. MONTGOMERY, M.A., F.G.S.,

State Mining Engineer, Chairman of the Board.

DIVISION Ill.

lleport by the Superintendent. 01' State Battm'ies for the Yeat< 1904.

To the Secreta1'y for Mines, Perth.
SIR,

. I have the honour to submit my annual report for the past year, for the information of the Hon.
the Minister for Mines, being the seventb 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 particul.ars of tbe progress made. .

Tbe Menzies 10-head battery and cyanide plant, then reported as nea:r:ing completion, started
crushing in January.

The Wiluna battel'y started operations in February, while tbe cyanide plant in connection with the
Leonora. battery was also in work during the same month.

The sIimes plant at Mu11ine had trial runs in April, in which month alRo the Black Range battery
started to crush.

The Boogardie cyanide plant was fkst 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 ti~ was first cleaned
up in September.

The above constitutes th~ work arranged for or in progress at tbe close of last yelW'.
Since then, a cyanide plant was arranged for at the Niagara battery, and the treatment of tailings

commenced in J nne. -
At ·the Burtville battery a cyanide plant was also erected, the first clean up being effected in

November.
A second-band battery was purchased at Pig Well, in October, and, after certain, overhauls. were

undertaken, started crushing in November.
The work of erecting a new IO-head battery and cyanide plant is being proceeded with at Duketon.
Three second-hand plants were purchased-Lone for Yarrie, one for Randalls, and one for the North­

West. All three had to be dismantled, and their re-erection is in hand. Cyanide plants are being added
to each.

A cyanide plant for Hlack Range battpry is in course of erection, and it is intended to increase 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
pound engine by Robey, cyanide plant complete (vats of galvanised iron) and all necessary requisites.
All the machinery and plant were new, except the engine, which was in good order and well adapted for
the work. The battery, since starting operations, has treated 5,067 tons for 4,717ozs., and the 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 IJlant provided consisted of a lO-head battery, portable boiler and engine. The en~ine

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 fust­
named boiler gave a lot of trouble through tubes leaking, and its use was discontinued and the Cornish
boiler substitv,ted, since which time crushing has proceeded as stone 'was forthcoming; 3,410 tons for
2,2320zs. have been treated to the end of the year. The sands at this battery are being treated by a
private 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 sanils they recommended that Mr.
Urqllhart (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 grant.ed <the right to erect a plant on the battery lease under
an agreement with the department to treat their tailings l1t Government rat.es. The department agreed
to accede to their request, and the plant was erect.ed and, started in September, the department reserving
the right to purchase at a valuation or order removal at three'months' notice,

I

Leunora.-The cyanide plant, which consists of vats.of galvanised iron, is complete with all assay
apparatus and chemicals. Since operations commenced, 4,751 'tons have been cyanided for a return of
£4,162.

Mulline.-The slimes plant consists of one Dehne filter press, three and a-half ton capacity; two
agitating vats, 16 feet diameter, seven feet deep, made of steel p1Jl,te; one vortex mixer, one three-throw

,pump, n~cessary 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 simlJle
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 t~e

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 slime's 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 engine. Owing to the several drawbacks,
only 69] tons were treated at the close of the year;

Black Range.-This battery was ol'iginally erected at Yalgoo, and afterwards 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
di!ltrict 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 equipped 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, owiug 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 necessitating an extra handling and
consequent expense.

• Ooolgardie.-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 Phamix weir concentrators; Berdan pan;
cyanide plant complete, with four leachers; six settlers, sumps, etc.; tailings wheel for delivery of sands
to settling vats. 'fhe battery is very complete, and is supplied by water froUl the Coolgardie Water
Scheme. Since starting, the plant crushed to the close of the year 4,111 tons for 3,8560zs., while the
cyanide plant treated 949 tons for £1,060.

ADDITIONAL PLANT PROVIDED DURING THE YEAR.

Niagara.-An opportunity presented itself to acquire a cyanide plant consisting of steel vats and
many accessories, at aprice considerably below the cost of new material, even if the vats were made of
g.alvanised 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 1.he prospectors, that a private firm would treat the tailings on certain
conditions. The plant was sufficiently advanced to allo)V of the treatment of sands in June. Between
the interval of the department deciding to erect a cyanide plant and its starting, the prospectors' tailings
were sampled, and are being paid for on the basis of extraction as proved by actual operations. Up to
the close of the year, 4,412 tons had been treated for £2,998. Intermixed with the accumulated tailings
were those collected from crushings in the meantime. After the aecumulated heap has disappeared, it is
eontemplated t,o make the plant more complete by erecting 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,. neMesary sumps
for solutions, and extractor boxes, all of galvanised iron; solution pump, and all necessary adjuncts;
complete assay and smelting outfit, together with all apparatus a,nd chemicals. Fro~ time of starting to
close of the year, 515 tons had been treated for a value of £905.

Pig Well.~A deci§ion having.been arrived at to grant a battery to the locality known as Pig Well,
in t~le 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 thel;le 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, a,nd sundries. On taking the plant 'over some repairs were
effected, and crushing was proceeded with. It is intended to erect a cyanide plant' in eonjunction with
the battl)ry; 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 sta.mps going. During the
two months the plant ran to the end of the year, 706.tons were treated for 4850zs.

Duket'on.~Here a new 10-head battery, locally manufactured by Messrs. ,T. & ·E. Ledger, is being
erected; two Cornish boilers by Martin & Co., South Australia; one compound condensing engine by
Thompson & Co., Victoria; steam pumps, cyanide plant, ore bins and elevating gear, rock-breakers, a,nd
ore-feeders. The whole will form a very complete plant, and will give a good opportunity of settling a
much d~scussed question, viz., whether the addition of rock-breaker, elevated ore bins, and automatic<
feeders will reduce the cost of treatment at Stat.e 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 DJl, wa,rrant 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 plant 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 disma.ntling 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 design,ed
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 position 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)engtby 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 pipe 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 was purchased Or not, the fact of the selter guaranteeing
13,000 feet of 3-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 Phamix 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 amplesllPply, which in turn will be pumped to the
battery. A condensing plant is being added to provide fresh· water for boilers, and, if necessary, for
domestic use among the prospectors.

Twenty-Mile Sandy, North- West.-On its first being arranged to provide a battery for the
North-West, it was intf\nded 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 lana. 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 s.tate 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 hatteries, seven cyanide plants, one tin-dressing 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 ba,ttery also the quantity of slimes warranted the
erection of a slime,s plant, which, as previously stated in the report, started during the year. The plant
has crushed since its incepfion 39,394 tons for a yield of 52,6810zs., valned at £188,836. The slimes plant
will add considerably to the sum already secured from the district. The district during the past year ]:las
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 190:3 a new 10-head plant was decided upon. The accumulated sands were treated at the site of the
old plant. A small slinles 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 district 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 conclusive 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 wa" 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. 'fhe 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. .

Mulwarrie.-This battery started in December, 1901, and ga;ve promise of a good future, but has
suffered considerably by fhe indirect benefit the State has reaped through the presence of a battery. It
has enabled no less than thre.e 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 effect 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 tonnage treated to the
close of the year was 14,100 tons, for 17,4510zs., valued at .£66,081.

Laverion.-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, 1,773 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 uf 6,473 tons for
6,5300zs., valued at .£24,681.

Meekatharra.-Started in March, I~OL This field, although 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.-'Ihis district at the time a State battery was purchased was in It very backward state; and
fears were entertained that it would not pJ'ove a success. It is pleasing to report tha.t the field has
gradually improved, and it now occupies a very prominent position amongst the Stat.e batteries. The
tonnage put through for the year, 3,766 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 lO-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 yeltr.. The sands are free cyaniding, and
the results at each clean up satisfactory, although the values are very low, 3,266 tons producing only
3160zs. The battery has crushed 10,045 tons for 19,8490zs., valued at .£74,895.
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Southern Oro88.-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 en~ine were of a portable character.rhe 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 districtll, 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 at the State plants. The yields have with few exceptions been of It 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 s.upport 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 3,758 tons for 1,9460zs., valued at £7,223.

Menzie8.-Here, again, is a battery located amongst other batteries catering 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, I..ennonville, ,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 thenlselves
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, giveR 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 accumula:t.ed 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 9790z., valued at
£4,162. The tonnage credited to the battery since inception is 18,::142 tons for 17,3570zs., valued at
£66,097.

Niagara.-The bat.tery located here was first erected at Yerilla, where it was placed in 1899.
Owing to the almost total collapse of this field for t.he time being t.he 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 t.he number of lodes to operate upon. The choice was a fairly good one, as the battery
has all along had a very fILiI' share of patronage, and the tonnage for the year, 6,587, is only surpassed by
that of Mulline, where 20-head of st.amps were at the command of the prospector. The field promises to
yet provide a hir quantity of stone for fut.ure treatment. The sands at this battery were for the first few
years handled by It 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 g-ood results in
most cases. The district is one that Illay 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. Manv 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 t}1eir lodes to a
depth. The cyanide plant now working in connection with the battery is successfully treating the sands.
Tbebattery records are 4,!:I98 tons for 1l,2870zs., valued at £41.938.

Yundamindera.-At this place a HUlltingdon 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
grant~d 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 treatwent,
21335 tons, has not enabled the plant to run constantly enough to prove the full merits of the mill from a
financial standpoint. The cosis 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 cyauide plant for the treatment of their sands, there has not been sufficient inducement for
the Department to authorise the uecessaryexpenditure 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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Mt. Ida.-In the earlier stage8 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 i~ now run very
intermittently. One property, the Federation, still produces good quality ore, but the quantity available
ou the field is much too small for the plant, 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 carhonates 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. Altbough the bat,tery 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 a.re the sulphides of sufficient 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. '

LEASED 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 nothing 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.

Ruvelstone.- This battery" was for a part of the yea.r 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.

Greenbuskes Tin Plant.--When this plant was erected in 1901, it was hoped that the re~ults 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; loss in operations, £153.
1904.-2.3~7 tons for 80 tons black tin; loss in operations, £165.

Water Supply.-During t,he 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 w~ll.

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 "ltate of repair. The cost of the work above alluded to represents an outlay of £3,000, 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.

YEARLY OUTPUT.

The followin~ gives a very g'00d comparison of the progress made duriiJ.~ the last year, as compared
with previous ones. Up to 1901, on three year's operations, the tons crushed and gold obtained were:-

tons. ozs.
68,719 77,533

1902 ... 39,517 57,255
1903 '" 49,233 58,305
1904 ... 71,616 78,309

Totals ... 229,157 271,402

Regarding cyanide operations, the tonnage stands as follows :­

Treated to 1902
Do. 1903
po, 1904

ton•.
29,255
32,369
43,251
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The year's" operations have produced 8,033 ounces fine gold, valued at £34,274. The cost of
treatment hILs amounted to £16,945'33, whilst £H>,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
Do. tin plant
Do. cyanide

Expenditure at batteries .
Do. tin plant .
Do. cyanide

Financial Results from inception to end of 1901.
(Previous to cyaniding operations.)

Loss for four years
Average loss per year up to end of 1901 ...
For year 1902, profit on cyanide operations
Loss on batteries

Profit on whole system

For year 1903, profit on cyanide operations
Loss on batteries

Profit on whole system

For year 1904, loss on batteries
For year 1904, profit on cyanide operations

Loss on whole system

£
44,930'22

792'27
18,393'02

£64,115'51

51,353'52
957'58

16,945'33

£69,256'43

£
13,515
3,379
2,360

675

£1,685

5,800
3,261

£2,539

6,588
1,447

£5,141

•
In this loss is included the sum of £3,000 referred to in a previous paragraph. It is apparent,

howe"er, that the ruling rates adopted for crushing have never been suffi~ent to meet expenditure. ' Bare
working expf'nses 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 opportunities of acquiring a reasoriahle profit for cyanide operations are less now
than formerly.

General.---The various tabulated forms give in detail the relative position of each battery. As has
been the case each year, very few ofthe 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 improv-ed had the
promised patronage boon 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 pre~ent 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 losses sustained in continuing the State battery system as a means
of advancing the mining industry. .

I have, etc.,
DAYID H. WHITE,

Superintendent of State Batteries.
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STATE ,BATTERIES,

Return showing the number of Tons Orushed, Gold Yield, A verage per Ton and
Value since Inception to 31st December, 1904,

Name of Battery, I Tons Crushed, Gold Yield Average, I Value,

OZB. ozs. £
Norseman 17,344'5 18,085'49 1'04 68,387'49
Mulline .. , 39,394'7 52,681'95 1'33 188,836'19
Lennonville 17,328'84 26,123'96 1'5 99,103'07
Mulwarrie 14,100'25 17,451'24 1'237 66,081'18
Laverton.. , 6,473'75 6,530'45 1'008 24,681'4
Meekatharra 16,173'85 16,977-45 1'05 63,798'37
DarMt .. , 10,045'25 19,849'05 1'97 74,895'42
Southern Cross", , .. 3,758'1 1,946'4 '51 7,223'64
Menzies .. , 5,067'75 4,717'13 '93 17,138'74
Leonora .. , 18,342 17,357'59 '94 66,097'74
Boogardie 5,646'5 2,829'13 '501 10,596'48
Niagara .. , 17,996'5 19,778'06 1'09 73,496'09
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 1'4 14,774'17
Mount Ida 15,135'9 18,618'41 1'23 70,377-47
Wiluna 3,410'5 2,232'22 '65 8,181'18
BlackRange 3,558'65 4,765'61 1'33 17,390'9
Pigwell .. ' 7u6'5 485'07 '68 1,746'25
Tuckanarra 5,559'6 8,583'79 1'54 32,426'43
Widgiemooltha ", 3,239'5 1,312'4 '4.()5 4,985'59
Ravelstone 5,852 6,150'27 1'05 23,32,2'23
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

Greenbushes (Tin' Plant)
Tons Black Tin,

5,525'5 181'2 9,761

STATE BATTERIES,

Expenditure from Oonsolidated Revenue Vote "Erection of State Batteries" for
Year ending 31st December, 1904,

Lake Dar16t
Mulwarrie
Wilunlj.
Norseman , ..
Meekatharra
Boogardie ,..
Burtville
Niagara
Mulline
Menzies
Yundamindera
Southern Cross
Coolgardie
Black Range
Leonora .. ,
Greenbushes
Duketon ,..
Mount Ida
Yarri
Head Office (Battery Material Suspense Account)
Sandy Creek (Nullagine)
Randells ,..
Pigwell

Expenditure from Vote "Erection of State Batteries" to 31st
December, 1903 .. ,

'rotal of Loan Expenditure to December, 1903

Grand Total, ..

•

.£
1,914'25

265'38
943'66

3,336'21
13'07

1,615'75
1,546'71
1,272'67

920'73
716'02

95'15
127'75

4,715'04
2,955'24

527'19
140'

4,495'51
175'12

3,338'67
1,146'17
3,475'61
1,281'7
1,866'72

36,884'32

29,556'81
120,000'

.£186,441'13
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STATE BATTERIES.

Return showing number of Tons Orushed, Gold Yield, and Average per ion for
Yea'r ending 31st December, 1904.

Name of Battery. I Tons Crushed. Gold Yield. Avemge.

I
Norseman ... ... ... ... ... 3,212 4,084'94 1'27
Mulline ... ... ... ... ... 7,502'5 7,048'82 '93
Lennonville ... ... ... ... .. . 2,375'9 2,980'61 1'25
Mulwarrie ... ... ... ... .. , 3,547'9 2,921'09 '82
Laverton ... ... ... ... .. . 1,773'5 1,331'2 '75
Meekatharra ... ... ... .. . ... 3,830'5 6,069'7 1'58
Darl6t ... ... ... ... 3,765'5 5,077 1'34
Southern Cross ... ... ... ... 3,365'1 1,561'95 '46
Menzies ... ... ... " . ... 5,067'75 4,717'03 '93
Leonora ... ... .. , .., ... 6,007'5 6,113'77 1'01
Boogardie ... ... ... .... ... 2,830'5 1,279'23 '45
Niagara ... ... ... ... .. . 6,587 6,923'04 1'05
Coolgardie ... ... , .. ... ... 4,111 3,856'8 '93
Burtville ... ... ... .. . .. , 3,926'75 8,461'07 2'15
Yundamindera ... ... ... ... 2,335'5 3,336'74 1'42
Mt, Ida .. , ... ... ... ... 2,105 3,461'9 1"64
Wiluna ' .. ... ... .. . ... 3,410'5 2,232'22 '65
Black Range ... ... ... .., ... 3,558'6& 4,765'61 1'31
Pigwell ... ... ... . .. . 706'5 485'07 '68....
TuckanarIa ... .... ... .. . ... 1,237'5 1,350'63 1'09
Widgiemooltha ... ... ... ... 54 19'5 '36
Ravelstone ... ... ... ... ... 305'75 231'14 '75

71:616'8
------

Total ... ... .., 78,309'06 1'09
--- ._--,..-

Tons Black Tin.
Greenbushes (Tin Plant) ... ... .. . 2,337 79'8 .. ,

STATE BATTERIES.

Balance Sheet from Incp.ption of Scheme ~o 31st December, 1904.

.£ s. d.

100,450 0 0
123,819 5 3

By Batteries, Cyanide Plants, etc., as per
valuation 31st December, 1904

" Gross LoBS , ... .

s. d.
o 0
5 0
o 3

.£
120,000
68,3]7
35,952

s. d.
910
5 2
5 3

.£
12,929
21,223

1,799

To Capital Expenditure from Loan F~nd

" Do. do, Revenue ...
" Net Loss ...

Net Loss represents-
Loss on Working Expen­

diture
Interest on Loan

Do. Revenue ...

.,
.£224,269 5 3

Profit and Loss Account.

.£224,269 5 3

To Working Expenses, Head Office, and
all Batteries '" 248,534 9 6

"
Interest at 3i per cent. and Sinking

Fund 1 per cent. on Expenditure
from Loan Funds 21,223 5 2

"
Interest at 3i per cent. on Capital

Expenditure from Revenue 1,799 5 3
Depreciation on Plants as per Balance

Sheet ... 87,867 5 0

.£359,424 411

.£ s. d.
By Stores on hand­

Approximate value ...
" Revenue received

Balance (Loss)
(Loss-Including Depreciation)

.£ . s. d,

6,000 0 0
229,604 19 8
123,8]9 5 3

.£359,424 4 11

•



STATE BATTERIES AND CYANIDE PLANTS.

Statement showing Transactions for the Yea'r ending December, 1904.

Remarks.

·.£311 spent on water exten­
sion and condensing plant,

t.£450 spent on boiler,

.£490 for purchase of water,

.£550 for new boiler,

..£60 for boiler for pumping,

}
.£412' spent for purchase of

water.

( .£537 spent on water,
) .£550 spent on boiler.

'646
'262
'769
'389
'899
'386
'775
'416
'668
'326

1'044
'749
'665
'343
'749
'262
'479
'303
'807
'fm
'379

£
'757
'399
·653·t
'505
'808
'577
'547
'419
'643
'515
'617
'316

1'362

Cost of
Treatment,

'23

612'61

;£

415'39
65'37

80'99
172'70

147'81
261

Loss.

22'23

556'58
312'57

..
260'27

177'16

Profit.

£ t'
2,016'36
1,135:14
5,158'06
2,215'65

353
1,391'11
3,069'73
1,465'46
2,203'72
1,263'21
4,624'fl3
1,709'28
1,808'60

Revenue.

£
2,431'75
1,200'51
4,897'79
2,363'46

614
1,213'95
3,069'96
1,413'23
2,284'71
1,435'91
4,068'05
1,396'71
2,421'21

Total Expen­
diture, inclnd·

ingWages,
Maintenance,
Additions, and
Improvements.

OZB.

4,084'94
465'63

7,048'82
1,199'51

125'88
3,461'90
4,717'03

656'07
2,921'09

540'67
6,923'04

705'38
3,336·74

t(lns.
3,212
3,009
7,502'5
4,678

691'5
2,105
5,067'75
3,440
3,547'9
2,788
6,587
4,412
2,335',')

Tons Crushed
and Tailings Gold Yield,

treated,

10

10

10
5

10

10

20

10

10

10
10

10

10

10

to
10

10

I

I

No. of
Stamps.

.. Huntington
mill

10 4,111 3,856'80 2,656'67 2,~'l'77 ... 192'90
949 249'40 319'10 384'81 65'71 , ..

2,375'9 2,980'61 1,827'25 1,466'58 ,.. 360'67
2,841 670'79 1,105'49 1,365'21 259'72 .. ,
3,830"5 6,069'70 3,446'24 2,386'48 .. , 1,059'76
4,830 10:n'85 1,864'86 2,664'23 799'37 .. ,
2,830'5 1;279'23 2,194'67 1,503'78 ... 690'89
2,256'5 483'98 938'73 1,134'18 195'45 .. ,
3,765'5 5,077 I 2,515'36 2,547'01 31'65 .. ,
3,266 316'57 1,064'98 1,195'99 131'01 .. ,
3,410'5 2,232'22 . 3,562'87 2,114'38 .. , 1,448'49
3,558'65 4;765'61 2,667'58 2,319'25 ... 348'33
3,926'75 8,461'07 2,612'18 2,707'20 95'02 ..

/'i15 212'94 177 277'03 100'03 .
1,773'5 1,331'20 1,329'60 1,073'95 ,.. 255'65
2,.133 132'45 558'85 500'33 '" 58'52
6,007'5 6,113'77 I 2,876'95 3,640'21 763'26 ...
4,751 979'25 1,440'02 1,972'37 532'35 .. ,

706'5 485 07 570'43 435'87 .. , 134'56
3,365'1 1,561'95 1,942'78 1,682'45 ... 260'33
2,691 2!lI'25 1,022'48 757'13 .. , 265'35

... '.. 2,283'W... .., 2,283'16
pUddler'I'" .. , 48 11'25 .. , 36'75

to 30575 231'14 262'40 197'90 .. , 64'50
10 1,237'50 1,350"63 6'33 67, 60'67 I

.. , ~ ~ 1:.'5 163'63 __~'93 i_' ~" ,_!22'70 _

215 71,6168 78,309'06 51,353'52 44,930'22 1,944'61 8,367'91 '717 'I

'" 43,251 8,033 16,945'33 18,393'02 2,418'44 970'75 '391

~ 11:::' ::~:. 69,:::: 64,::: I~~-;~;I ~ I
-------- -------r-,I 4,363'05 I

LoBS -s:I40'92 I

Name of Battery.

Norseman .. , ,..
Do. Cyanide ...

Mulline .. , ...
Do. Cyanide .. ,
Do. Slimes

Mt,Ida .. , .. ,
Menzies .. , .. ,

Do, Cyanide ...
Mulwarrie... ...

Do, Cyanide .. ,
Niagara .. , ,..

Do. Cyanide ...
Ylindamindera ...

Coolgardie ,.. ...
Do. Cyanide .. ,

Lennonville,.. ...
Do. Cyanide ,..

Meekatharra ...
Do, Cyanide .. ,

Boo~ardie.. . ..
Do. Cyanide ...

Lake DarlOt... ...
Do, Cyanide ...

Wiluna ... ...
Black Range ...
Burtville .. , .. '

Do, Cyanide .. ,
Laverton .. , .. ,

Do, Cyanide ...
Leonora ... ...

Do, Cya.nide .. ,
Pigwell ... .
Southern Cross .

Do, Cyanide ".
Head Office .. , .. ,
Paddington... ..,
Ravelstone .. , ...
Tuckanarra ".
Widgiemooltha .. ,

Total Batteries ... .., .. ,
Cyanide .. , .. , .. , ,~,

Greenbnshes Tin-Dressing Plant

Do,

Do,

Dundas

Broad Arrow
Peak Hill
Murchison
CoolKardie

Do,

Do,

Do,
~o,

Do,

Do,
Do,

Mt, Margaret

Do,

Do,

East Murchison ....

Goldfield.

Murchison

North Coolgardie.. ,

Do,
Yilgarn

Coolgardie
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DIVISION IV.

Report by the Chief Inspector 01' Machinery for the Year HJ04.

The Secretary for Mines, Perth.
SIR,

1. I have the honour to submit my annual report upon the operations unuflr the'" Steam
Boilers Act, 1897," for the year ending the 31st December, 1904. for the infortnation of the Hon. the
Minister for Mines.

BOILERS REGISTERED.

• 2. The total number of boilers registered on the above-mentioned date was 2,884, an incre~se of
150 compared with the previous year. It is satisfactory to note that included in this increase are 10 new
boilers Illanufacturediri Perth, consisting of six Cornish, two vertical, and two multitubular.

, Attached to this report please see Appendix- ., B," which clea,rly shows how the total boilers
registered are 'classified and distributed.

CERTIFICATES GRANTED.

3. The total number of certificates granted during the year were 2,344, which IS a sli~ht increaAe
compared with the previous year. This small increase is accounted for by the fact that in many more
cases than in any previous year, the inspectors have been able to grant. certificates having a -duration of
twelve months, whereas in past yearA, 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 inspect.ion that was deemed necessary in many inAt.ances 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 ascertainin~:-
(a.) Whether or not the boilers' under ordinary working 'conditions are carefully looked

after. . ,

(b.) To see if tl:W authorised working pressure allowed on the current certificate is not being
exceeded.

(c.) To test under steam the efficiency of all mountings and fittings necessal'y to safe working,
and

(d.) Generally to see if t.he 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, aIld other means no Ipss a
distance tha.n 33,000 miles, or a,n average of 11'6 miles per inspection.

TOTAL REVENUE.

4. The tot~l revenue received, as furnished by tIle 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 increa,se in the revenue derived froUl boiler fees alone, owing to the application of the new
schedule of fees prescribed under" The Inspection of Machinery Act, 1904," which is now in force.

TOTAL EXPENDITURE.

5. 'Ihe expendit.ure for the year amounted to £5,096 18s. Id., and is an excess of the revenue by
£1,769 3s. Id. 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. 'rhe
most rigid economy, compatible with efficient work, is enforced, and I have aKain to express regret that I
cannot see how the expenditure eau be materially reduced. The sustenance allowance, wages, horse
fodder, etc., is a serious item in the Murchison, East MurchisOll, Mt. Margaret, and North Coolgardie
districts when performing inspections in the outlying portions of these districts, and, the inspectors flllly
realising this, work long hours and sometimes at night, including many Sundays, in order to carry out
their dnties in the shortest possible time. Many of the stages travelled are most trying and are ,L serious
tax upon both lllan 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, ~tc., and in the great majority of cases the instructions were complied with.

Included in this number are 11 boilers" permanently" condemned, as they W"l't> considered completely
worn out and not worth repairing for any useful pressure; also 87 boilers "temporarily" condemn,·d
owing to their dangerous condition, pending such important'rt'pairs as new fire-hoxes, shell-plates, sta.ys,
tubes. tube-plates, patches, etc., being effeeted. Most of the" temporarily" condemned boilers have been
satisfaetorily repaired and hrought into use again. The percentage of hoilers "temporarily" and
~~ per~an~ntl'y" condeIll~\lq in relation to those. inspected during the year is 8'08 !\-nd '889 respectively,
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Temp,?rarily Condemned, I, .Permanently (:ondemned.Year,

and in order that compltrisons can be made with previous years the results on the same basis are given
below;--

,,'

",
1899 , ..
1900
1901 ...
1902 :..
1903 ...
1904 ,.,.

2'64 per cent.
5'21
4'35
5'00

, . 2'43
3'08'

1'42 , per cent,
'498
'511
'958
'697' "
'389

PROSECUTIONS UNDER THE ACT.

7. It'was found necessary to prosecutt! four (4) owners under the Act-two for working, boilers
without certificates, one for refusing to register his boiler, and one for non-payment of inspection fees.
All prosecutions were successful, and will have the effect no doubt of showing owners t.he neces,;ity of
complying with the provisions of the Act.

Generally speaking owners have E.atisfaetorily prepared their boilers for inspe~tion, but with a
number there is r,lom for Inuch improvement.

It is these latter who cause much inconvl'nience and loss of time to the department, and if a
satisfactory explanation cannot be given in future I intend to institute proceedings in casc's where it is
considered necessary,

EXPLOSI~NS AND ACCIDENTS.

8. I am pleased to state that no explosion occurred to any boiler registered under the Act during
the period under review, which is no doubt largely due to the rigid and· careful inspection now fully
installed in all districts.

An accident, fortunately unattended with any serious bodily injury to anyone, occurred in
connection with an under-fired ll1ultitubular boiler cunstructed by a leading English firm of ma,nufacturers,
and was of similar nature to that outlined in my last annual rpport. In this ~ase, howevpr, the cast iron
column.supporting the back end became very much overheated, owing to the" pl'Otl'cting wall" having
been knucked down by careless firing, and eventual,ly broke in two, allowing the boiler to drop down, and
causing all ,team connections to break.

In another ease, owing to an ejCcess of oil getting into the boiler thro'ugh the COndl'llSed fel!d-watl'r'
which was not tn'ated, the furnace tuoe became overheated, came down, and cracked circumferentiallv in
the vicinity of the Hanged seam for a .listance of 12 inches, which was entirely due t,o insufficient caJ'l~ ou
behalf of the management.

STAFF ApPOINTMENTS AND CHANGES.

9. It. was found necessary to appoint an additional assistant inspeetor of boilers for the
South-Western District on 24th November; in order to COpE' with the increasing work of this large district.
The am:mnt of tra.velling done by this inspector is not included in Appendix" A," as he was prinr-ipally
engaged s.ince his appointment in the metropolitan area. Por the p~rpose of effect.ing economy'a slight
readjustment of two districts was made, and I ,am glad to be able to report that it is giving satisfaetory
res1;llts.

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 2:!nd December last, hy which
suitable office ac~~ommodation was obtained in the Metropolitan Waterworks I,uildings, Wellington Street.
Although the office arrangements are eminently sati13factory, it c,mnot be said that the.\' are too ",onvenieut
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 011 departmental business.

GENERAL RPJMARKS.

10. It is most satisfactory to lIote that steam users now fully reali~e the henefits derived from
periodical inspections, and that they are not only acting upon the advice of inspedors, but are givin~

much more care and attention to their stE'am plants.•.

... Steam users a,re constantly being cautione I against the dangerloJ of allowing oil to enter with the
feed-water, cl.nd in permi t.ing' an excess of sC:1le deposit on the heating surface". In such cases where
these dangel's are likely 10 oecur the attention of the owner or manager is always drawn, and at the same
time advice is given. The question,however, of. pqrifying the.feed-water before it enters the boiler is far
from being universally adopted in conneetinn with permanent power plants erected in this State. This is
somewhat surprising, ('specially when very heavy costs are incurred in removing the scale deposit from the
internal surfaces of 110ilers erected on the Goldfields and Qtht'r parts of the State. Unless this is doue at
regular intervals there is a liability of seriously overheating the plates or tubes according to th.· type of
builer, which may result in serious cunsequences, Then again, the extra.ction of oil from the condt'nsed
feed-water by some efficientn:echanical devic ~ is one which has received a good deal of attention here on
most of the large steam plants for some time p:1st, but at the same time it is surprising to find how many
of these grease extractors and other similar devices are rAndered pradically useless throug,h not being
regularly cleaned a.nd attended to, consequently the oil finds its way into the ooiler~ with it~ attendant

•
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results. Tbe" Sight feed lubricator" attached to tbe steam pipe of condensing engines is very largely
responsible .for tbis in many cases, an~d steam users sbould insist on these lubricating devices being
regulated in such a way as to give satisfactory 'results. '

11. On tbe 1st 'March last" Tbe Inspection of Machinery Act, 1904." which repel!ls "The Steam
Boilers Act, 1897," came into force. Tbe former Act has a much wider range' tban the latter, and it
also includes in addition to boilers tbeinspection and regulation of machinery, including most of the
river and ba.rbour steamers, inquiries into accidents, ang engine-drivers' examinations. The ,preparation
of tbis tecbnical measure, whilst it was being considered by both Houses of Parliament, and after it was
passl"d, caused a considerable amount of additional wQrk on some of the staff in the Perth office,
consequently a great deal of work had to be done outside tbe T!3gulation bours, sometimes at personal
inconvenience, in order to keep up the current daily work and in tbe preparation and drafting of the
,necessary forms and registers in connection with the Act mentioned bet:ein.

I have, etc.,

8th May, 1905.

•

•

o. .r, MA'-r:HEWS,

Ohief In8cpeetor of Machinery.



ApPENDIX "A."

Statement showing Operations jor the Year ending 31st December, 19f)4.

By rail. I By road. -

Districts. Number of
Inspectors.

Approximate
number of Approximate number of miles

Total number ~~~e~f:~~~r ToW number travelled to make inspections.
of Boilers having no certi' of inspections
registered. ficate in force made.

_on 31st Dec.,
1904.

Approximate
number of

miles
travelled per
inspection.

Number of
Boilers

temporarily
condemned.

Number of
Boilers

permanently
condemned.

Number of
Notices issued

for repairs,
fittings, etc.

Number of
Certificates

granted.

Amount of Amount of
fees repre· {ees brought

sented. to revenue.
,

4South-Western .
Coolgardie .

Yi.lgarn... .
Dundas ... .
East Coolgardie ..•
N.E. Coolgardie .

Broad Arrow ..
M"urchison... .

Peak Hill .
Yalgoo... .
East Murchison

North Coolgardie
Mount Margaret .
Pilbarra... .

West Pilbarra. .

Grand Totals

.£ s. .£ s.
1,102 405 1,222 11,Q,52 3,120 11'5 48 11 235· 954 1,21:>3 15 1.1$0 10

1 1 {2:: 1~~ 2:} 788 2,900 11'6 { . : ::: ~~ ~ 3~: ~ 3~: ~

} 1 {:: 1: ::} 100 3,650 6'9 { : ::: i ~ :::: I~ :: .~
} 1 {:: 1: ::} 1,018 <,,," 13·8 { : ••• : :: :: : : ::

l -.:_~ {__~ ~m!!c. not :"'~od~927_1__

2

_'9_2._9_
1

__1_7.'_1__{ ~__I ::_: . _~~'__1 ~_~.5 :S_7_~_g __:_~_3_1_g
... 8 2,884 1,129 2,824 r= 15,885 ! 17,117 f 12'1 I 87 11 I 495 2,344 3,362 0 3,327 15

ApPENDIX 'f B."

Return showing Olassification oj the various types of Boilers Registered in ea,ch District on 31st December, 1904.

Vertical. Loco.type I Loco· Return Return Egg End
rectaugular Fire- I type Multitubular Multitubular and

Districts. Lanc&- C . h I Semi- I I Multitubular. I box. circular Loco- Water Under-fired. IntenmllY-fired. other Total.shire. orm. . Cornish Station- Portable Water --'-~-- Firebox, motive. Tube. types

I " ary. " 8~n-lportable. Tube. s~~n-lportable·lportable. s~~n·l~ortable. station-I not men·
ary. Portable. tioned.

I ,

I I ISouth·Western ... ... ... ... 17 85 25 290 64 26 6 i' 11 47 260 65 40 42 78 4 28 ... 14 1,102
Coolgardie and Yilgarn ... ... ... 9 95 2 72 6 2 ... ... 8 15 ... 6 10

I
19 6 2 ... 7 259

East Coolgardie . ... ... ... ... 43 179 6 94 2 4 ... 2 16 13 5 3 78 40 4
I

4 ... 4 502
North-East Coolgardie and Broad Arrow ... 5 52 2 46. ... 1 ... ... 14 12 .... 3 ... I 6 2 ... ... 3 146
Murchison. Peak Hill, and Yalgoo ... ... 16 114 25 73 8 4 ... ... 17 11 .. . 2 1 I 9 3 I 7 ... 1 291
East Mnrchison ... .... ... ... 2 48 3 28 ... I 1 ... 8 7 .... 5 - 8 : 7 ...

'1

.. . ... lIS...
North Coolgardie ... ... ... ... ]4 80 4 640 1 9 '" ... 8 8 1 1 ...

I
11 '" ... 2 .... 203

Mount Ma.rgaret ... ... ... ....• 7 76 ... 53 ... 8 1 .. 14 8 ... 5 8 12 ... 1 ... 2 195
Dnndas . 20 3 15 3 4 2 I 2 49.. , ... ... ... ... ... ... ... ... '" ... ...

I
....

I
.... ... ...

Pilbarra and West Pilbarra. ... I Pis trict not yet proolai med. 19 19... ... ... ... ... ... ... ... ... ... .. . .. . ...

-liST 749 '-70--------- -8-1~~33871-I-(;~-T149T184-J9I-42--2--50
----

Gra~ Totals ... ... . 735 I 81 55 2,884

. .
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Art1tttal Report 01' Engine-drivers' Examinatio/ls•. '

The Secretary for Mi'nes, Perth.
SIR,

1. I have the honQur to submit, for the information of the Hon, the Mrnister for Mines, the follpw~ng

Report for the year i\nding 31st necember, 1904, on the work done by the several Boards of Exa1piners
appointed in accordance with the provisions of Section 160f "The Mines Regulation Act Amendmen,t Act,
1899," and Section 31 of" The Coal Mines Regulation Act, 1902," for the purpose ot holding- examinittions
and granting certificates to persons qualified to act as engine-drivers. : -

2. Some chlLugesin the personnel of a; number 'of the Boards have taken place. during th~ year,
due chiefly to the retirement of representatives:of the Chamber of Mines and Certificated Eng-ine-drivers'
Associations.; but the numbers of Boards, viz." 19, and of individual members, viz., 53, remain the. sam1'l

·.as lastreported,asalso does the proportion of :representation allotted to the Department, the Chamber of
Mines, and the Engine-drivers' .A,.ssociation, viz., 22, 16, and 15 respectively. As pointed out in my
Report for the previous year, these changes have a decidedly 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 suffieient test of candidates' efficiency and fitness. In
other words, it has been the aim 6f the Examining Boards to provide machinery owneN; with an e~gine­
driver who, in addition to being capable of carefully handling (which is purely mf'chanical) any engine used
for mining or other purposes placed in hiB charge, would have at least a fair knowledge of-the v~rious

working parts and functions of his engine and boilers. It has also been !Jought to impress upon appl;icallts
for certificates the ab,solute necessity of being competent to maintain machinery whieh may be placed
under their control in a state of efficiency so far as engine-driver's duties extend, and, of showing evidence
of being able to remedy, where ne~ssary, ordinary defects relating thereto.

Abundant testimony in this, connection bas been furnished. and as the result of careful observation
made whilst visiting the various mining centres, I feel confident that the efforts of the Boards in the
direction indicated above, have been much .appreciated, especially by the managers of. the ,s\llaller
milles and those in prospecting stages where economy and attention to duty are of the first im,portance.

Examinations ha.ve been held in.all save six (6) centres where boards exist, i.e., thirteen (13)
'Boards have held twenty-six (26) meetings, ~~tending over atota,J. of forty-nine (49) days. and; have
received and de1Llt with three hundred and thirty-four (334) applications for various classes of certificates.

Compared with the last year, ther~has been a decrease of seven (7) in the number of meetings held,
.and notwithstanding the fact that the number of a.pplicationil considered during 1903 wa.s on!ytwo
grea.ter than the total for the period under review, the work has been satisfactorily completed in sixteen
days less than was required during the preceding twelve. months. ;

Including 40 "interim" or ~'temporary'" certificates, with a currency of not more than six (6)
months, and tweuty.eig4t {28) J~enewals of " loSt" or "destroyed" certificates, a total of one. hundred and
)iinety (190)ellgin~-dt\i..vers (all classes) have been certificated, as shown in comparative Table "A"
hereunder :_ I

TABLEA.
)

,- 1903. 1904.

Class of drtillcate.
No. of I N,?, of N f I No. of

Applicants. C,:rtlflcatcs ,?, 0 Certificates
f lSBued. Applicants. iSsued.

1st Class Service
:

1 r 9.... ... ... ... , 21 11
2nd ,,-

Co'~petency
... ... ... I I 9 9 9

1st j, ... ... ... ... 40 58 20
2nd ... ... ... I I 73 148 57" " ..~ r 336 i1st

"
Interim ... ... ... ... I 12 18 14

2nd ... ... ... I I 26 35 . 26
Learne~s' Per~its ... ... ••• 1 ... '. 48 27 27
Copies in lieu of Ce,tifica~s lost or destroyed J L 18 28 .2~

TOblls ... ... .. ... 336 247 334 190

In reference to Table" A " ~t will be noted that only a total of seventy-seven (77) c~rtificates have
been obtained by examination, whilst eighteen (18) have been granted upon the production of satisfadory
evidence of experienee gained prior: to the statutes above referred to coming, into operation,· and which
prineipa.lly comprised certificates of similar grade to others obtained outside the State.

4. A notable feature in Taple " B" hereunder, showing the percentage of passes in the examihation
., for first-class competency certificatel'j, is the deqreased percentage between the results obtained hv; first­

dass candidates as compared with that shown Ior 1903, viz., :n'09 per cent. Undoubtedly the additivnal
knowledge required for first-class candidates, ahdwhich is contingent 11 pon the raising' of the standard of
examinationl'j. previously referred to, is in a measure responsible for the smaller perc'entage of pa,sses·; but
it has alilo been demonstrat€d to the examinersthlJ,t candidates do not give sufficient attention and t !l(lUght
to the rapid improvements whieh ~are constantly being made in modern machiJ,ler.1", nor do they avail
themselves to any; appreciable exte*t-certainly not as muqh as they should do-of the evening classes
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established for their use at the Technical Schools and School of Mines Kt tIle State. When it is rea1ised
that in connection with the mining industry and a few other im;tances, IDany high-class and up-to-date
engines and boilers u,re in use, and tha,t the holder of a, first-class certifieate is entitled to take charge of
any of these engines, the necessit,y therefore of possessing up-to-date knowledge will.be ,readily apparent.

TABLE B.

Class of Certificate.

First Competency ...
flecond

1903.

per cent.
65'57
38'21

1904.

per cent.
34'48
38'50

'1'he 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 th.. q nestion of cost of these examinations, with the
result that although there has been a IDuch less amount received on <1econnt of certificate fees, the above
satisfactory result remains.

Inquiries have been held during the year in conneetion with cases of over-winding. The first case
d"a,lt. with was that which occurred at the Oroya-Brownhill mine on 11th April. The driver, who through
senous 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 hext case to come under notice was asimilar 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 t.he inquiry.

On the 8th September another driver on the Oroya-Brownhill mine was required to forf\·~it one
guinea as a pena.lty 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 d.ue 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 inquiries 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 my last report. Communications
dealing- with this important matter have been forwarded to Tasm>tnia, Queensland, Victoria, and New
South Wales, and are, I believe, receiving the attention of the departments concf'rned. In view of the dis­
abilities now t'xisting this is a matter that should be taken in hand by the various States a:s early as
possible to enablt' an uniform standard of examination to be established, whereby all cel'tificat{~s granted
would be l'eco.gnise,q. throughout the Comlllonwealth. There ar.., however, many debatab,l~ matters.
before this can be finally accomplished. Pending a satisfactory arrangement which may result from the
overtures a,lready made, it is my intention to have the subject discussed by the Board of Examiners to be
appointed undel' ,. '1.'he Inspection of Machinery Act, 1904," with a view of determining the relative values
of engine-drivers' certificates throughout the Commonwealth and New Zea:land, in order that a candidate
holding a certificate granted outSIde the State and being llesirous of obtaining a similar certificate ill
this State, will be in a position to know certain conditions that will enter into the consideration of his
application.

I am pleased to be able to report that during the year under revi~w " '1'he Inspection of Ma0hinel'y
Act, 1904," which was thrown out by the Legislative Council during the previous year, was re-introduced
bv the Hon. the Minister for Mines, and was a,ssented to on the 24th December last. This Act came into
f(irc!) on the 1st day of March last; and in consequence dispensed with the services of the old Boards,
nineteen (19) in number, ft·ferred to i,n this report. Under the new system thl'\ collection, classification,
and filing of all district officers' records (dating back to 189.'5) will in future be located in the Perth
office, where they will receive attention. The preparation of various forms and certificateEl, 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 hoUl's. The whole of thisa.dditional work, which is
not ineousiderable, will fall upon my present small staff, which will thus require augmenting to meet the
a(lditional duties under the new scheme.

" It may not be inopportune to give herein a precis of the proposals, and m'odus operandi in con-
ducting examinations under the new measure. . .

In the first jJlace, the methods proposed to be adopted will be more 'economical than those
obtaining under the old s-ystem, 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
B..ard, who will sit in Perth, and such examin!J.tion papers will he despatch~ to the approved centres
ulldl'r sealed cover. Subject to the approval of the Hon. the Minister, it is proposed to conduct
examinations in the principal goldfields and coastal centres at regular intervals as near as possible on the
SlLme day. These examinations will be supervised by departmental officers, who will orally examine
candidateg, and report to the Central Board, to whom examination papers will also be forwarded by the
supervisors to be dealt with. All certific&,tes will he 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 other places wbere·stell.m machinery is in use. Formerly, drivers of engines used for other
than mining pUl'poses were entirely outside of any legislation, a 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 t<> obtain. an engine-driver
who has been tested by examination, besides having a ready means of punishment, where damage to
property has been o(~casioned by neglect or carelessness on the part of an engine-driver.

The work of the Board, which, I antICipate, will hold its preliminary meeting 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 9f the various Examining
Boards for their loyalt.v and assistance rendered since my' appointment in Decembel', 1900, as Chairman
of the several Boards, man.r of whom have sat with me during the wholeJleriod.

I have, etc.,

C. J. MATHEWS,
Chairman Board of Examiners.

DIVISION V..

Ninth Annual' Report of the Chief Inspector of Explosives and Gove,'nme'ttt A·tlal1lst, '_
tor the Year 1904.

The Secretary for Mines, Perth.
SIR,

, I have the honour to submit my ninth Annual Report dealing with the work done in my Branch
during the year endw.w~lst December, 1904, for the infotm~tion of the Hon. Minister for :Vines..

My duties are of ,so varied a description that it is difficult to tabulate the work carried out, but
for convenience Ldivide my report (as in past years) into two portions, dealing (I) with my duties as
Inspector of Explosivl's and (2) with the analytical work under:my. supervision.

PART I.-EXPLOSIVES.

The following special matpers have engaged considerable attention during the year :­
(1.) The regulatIOns dealing with explosives have been completely revised.
(2.) Improved arr~ngements have been made with regard to the carriage of large quantities of

explosives through the city of Kalgoorlie in connootion with the mines on the Boulder
, Belt. '

(3.) The large magazine depot at Fremantle has been moved and thoroughly reorganised.
(4.) Arrangements are nearly completed for the removal of the depOts at Coolgardie and

Menzies.
(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 ~f 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.

, IMPORTATIqN.

The importation of explosives into this State' still continues on a large scale, ~s 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 fi~res given a,re those kindly supplied by the Collector of (JustomR, 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 :li~ures 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.

TA.BLE.

Articles. I Weight or Quantity•. 1 Value.

Cartridges, Military
Uaps, Percussion
Cartridges (N.E.I.)
Cartridge Cases (empty or capped)
Detonators
Dynamite, Gelatine Dynamite, Gelignite, and Blasting

Gelatine
Explosives (N.E,I.)
Fireworks
Fuse
Powder, Blasting
Powder, Sporting

Total Value of Importations ...

4,301,240 lbs.

649,281 coils
136,610 Iba.

6,100 lbs.

.£
4,625

21
10,123

12
4,043

160,817

22
245

15,653
3,352

652

199,565

The values of the importations, as declared on the Customs returns, have during the last five years
been as follows ;-

Table of Total f"alues for Five Years.

Year. 1.000. 1901. 'I 1902. 1903. 1904.

.£ .£ .£ .£ .£
Nitro-Glycerine Compounds ... ... 131,012 123,367 157,100 152,071 160,817
Blasting Powder ... ... ... ... 7,181 5,344 5,577 5,113 3,352
Sporting Powder ... ... ... 668 283 224 601 652
Fuse ... ... ... '" ... ... 9,193 1l,687 13,439 10,433 15,653
Rackarock ..., ... ..... ... ... 802 ... 115 ... ...
Fireworks ... .. ... ... ... 167 150 341 ... 245
Cartridges ... ... ... ... ... 3,793 5,973 8,593 ... 14,781
Detonators ... ... ... ... .. . 4,494 4,704 4,358 5,967 4,043
N.E.I. ... ... ... ... -." ." 6 779 .. . 4,651 22

--- --- ----
157,316 152,287 189,747 178,836 199,565

I
I

I regret that I am unable to give an analysis of the importations of nitro-g-lycerine compounds,
owing to the fact that the various kinds are not distinguished by the Customs, and I am therefore unable;
for too fi'n'lt time, to show what kinds at explosives 'are most in demand.

An interesting table, giving a comparison between the importations of explosives into thill and the
other States of Australia, is given in an appendix, and is compiled from returns kindly suppliEld by the
Governments of the respect,ive States, tbroug'h the Hon. the Premier. . ,

The routine inspection of the large shipments arriving in this State, combined with the periodical
inspection of magazines, has entailed the examination of many samples of explosives, as shown by the
following' table"whic~ does not include examinations as to physical condition only ;-,

EXPLOSIVES.

Kind.
GelignitA'l
Gelatine Dynamite ...
Blasting Gelatine '
Dynamite
Pitite
Cheddite
Fuse
Sundry Analyses and Tests of Materials

To~l

There are seven importation licenses in force at the close of the year.

No. of
&mples tested.

989
258
245

12
8
5

129
20

1,666

STORAGE.

The removal of the Fremantle Magazine Depot is at last an accomplished fact.
In the early part of the year the magazines were removl:ld 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 specia.l landing stage and transit shed. 'rhe greater
facilities afforded encouraged all increase of private magazines, and coincident.ly with the reirtoval· of the
old magazines several new onell were erected. The depot is now a very good Qne, alld a full description
here, perhaps, would not be out of place.
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The reserve (which lies contiguous to the ~ea shore 5t miles S~uth of Fremantle)celmprises 327
acres, of which about one-fift.h has been reserved for future extension8. The remaining f(\\ll'-fifthshave
been enclosed by an 8ft. g-alvanised iron fence and is connected by ra,ilway with tbe main railway line and
to the adjacent landing shed. This shed (about 90ft. long) is erected on a specially provided jetty where
lig-hters can ride in safety, with an ample depth of water. On the platforms 0.£ ~he landing shed about
5,000 cases of explosives ca,ri 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 carriea on with great safety and despatch. .

Within the enclosure already referred to sites are laid out for 27 main magazines and 19 detona.tor
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 totalliccnsed capacity of
575 tons of explosives and 3,000,000 detonators respectively.

This large amount of accommodation is, however, still insufficient, and further extensions are
expected shortly. All these sites are, by means of'parallell'Qilway lines traversing the reserve, eonnected
with the main railway line and jetty. '

In addition to these magazines, there is a building provided as an observation magazine, in which,
jfdesired, sllspected 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'sJetty (Item 1) serves other purposes, awl should not be
strictly debited against the removal of the reserve :--

Construction of connecting railway to &obb's Jetty
Construction' of sidings, etc., inside reserve .. ,
Removal and re-erection of existing magazines
Construction of jetty and shed
Fencing ...
Mounding buildings removed .,.
Erection of quarters, well-sinking, and telephone and alarm con­

nections

Total

£
4,285
5,368
1,654
2,886
3,087
1,243

1,133

£19,656

Total'

The above on,ly 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 ffil:'rchants 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 faeilities are greater
and the cost of handling less than in any other State of Australia. ,r have not, however, been able to
verify this statement.

I attach to my report a planshowing- the arrangements of this depot, and a:general phdt(). sitowing
the character and arrangement of the buildtngs and mounds. There are. several objections which could be
raised even noW to some of the arrangements on the reserve; but it is not possible to get;. everything per­
fect, and I have considered that the circum!jtances have justified these being allowed to continue.

" •. .:0\'

As during the previous year, I have to again report the fortunately rare occurrence of a magazine
exploding.

At about o·ao a.m. on th~ 19th May, 1904, the magall'ine belonging to the National Explosives Co.,
situated on the Coolgardie Reserve, was observed to be on fire, and almost immedilttely 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

.,. 682 cases.

The detonator magazine contained 113,200 detonators.
}1-'ortunately, only slight personal injury resulted to one man, and the structural damage to

neighbouring magazines and to build'lUgs in the town of Coolgardie was not extensive. Pull details were
submitted in a special report of the explosion and need not be repeated here. As the outcome of mv
personal inquiries and the subsequent coronial inquiry held, I came to the conclusion that the most
probable cause of the explosion was deliberate hum'1ll agency, but no evidence could be obtained as to who
was the person directly responsible for the outrage, though some light may be considered to 'have been
thrownon.the oC{,urrence by the subsequent events.

On the 3rd Novem ber, a man named Miller reported to the police 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 Magazine Reserve, and being th8 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 ori~inator of the fire, and on
subsequellt trial ,Lt 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 am ~lad to say that during the year money ]Jrovision has been made to
provide a fence, and at t,he 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 ma~azinesat 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 part!! of the State. These were formerly held by the Lands Department, from which
all leases were issued. They have now been v':lsted in the Minister for Mines, and leases will be issued
from this office.

Owing to dehLys in arranging necessary legal preliminaries, t,he 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, ineluding Government buildings and exclusive
of detonator buildings, representing a total capacity of 1,198 tons. Outside of reserves, 18 li~enses for

. ma~azines,have beerl granted (five of which are magazines on Government works), having a capacity of 45
tons.

LICENSED PREMISES (SALE).

There is little to be said ahout 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 LICENSES.

Licensed Premises.

ApplicationB LicenBeB Licenses Licenses
Year. received. issued. revoked. remaining in

force.

1900 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 ~isclosesa falling-off from last year, almQst entirely due to the want of proper superVISIOn,
which the travelling inspector will in future supply. This falling off also 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
correspondencl;l 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 ~oresatisfac~ory 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 Railwa.ys, however, a siding has been put
in, by means of which all handling of explosives to and from the railwdy 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 mining areas along which the large supplies of explosives required can bA carted
without traversing popUlous district-so .

Special permits governing this traffic will now be issued, and so the matter will be put on a better
footing.

INSPECTION.

As far as possible, all magazines have been inspected at least once during the year, and these in the
more accessible dist.ricts have been visited several times; but those in some remote districts (e.g. Esperallce,
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 inspeetion 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 se~ior assistant, Mr. Guest, has
been promoted to the new post. He will commences his duties on the Ist January, and I confidentlv
look forward to the result as amply justifying this new a.ppointment. .
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In order to simplify the work of inspection and i:htroduce a few reforms which past experience has
shown to be necessary, the regulations have during the yootr been revised and added tO,and issued in a
more compact form; a more convenient form of licensing has ~en introduced, and the work of the office
has been readjusted so as to place allliceusing in the hands of the travelling .iuspector; also a complete
record of the results of all inspections will in future be kept. '

A very large amount of my time aud energies have beeu spent during the year in -conneCtion with
the Royal Oommission on the Ventilation and Sauitation of Mines, to which I was appointed in Ma.ylast.
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
Oommission and assisting in taking evidence. The report of this commission will be circul:tted 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 expl6sives condemned during the year in the course of inspection, and
the methods in which they were MAlt with ;-

January ~3rd.-Threecases of Ditro-glycerine compounds were condemued at Kalgoorlie for
exudation, and were destroyed. A sack of old cartridges, in more or less bad state,
discovered in a mine magazine, were destroyed at the request of the Inspector of Miues.

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 gelatiue dynamite were
destroyed on account of low heat test and physical deterioration. '

November 10th.-Nine cases of various brands and kinds were destroyed at Kalgoorlie for
physical deteriol"d.tion. j •

In addition to above, oue lot of 49 cases of gelignite and gelatine dynamite were ordered into
immediate consumption on account of incipient deterioration.

Total amount destr?yed' ;-60' cases, containing 3,OOOlbs. j and 49 cases, containing 2,450lbs.,
ordered into consumption.

PART n.-ANALYTICAL.

3,519

To meet the demands of this varied assortment of work, considerable extensiou of my staff has
taken place during the year, aud, with the present prospects, considerable enlargement will still be
necessary in the, n~ar future.

I
3
6
2
3

l,tj66
89

110
28

296
10

1,154
142

24

STAFF AND FINANCES.

The staff under my control at present consist of the following :­

Travelling Inspector
Olerks
Analysts
Magazine Keepers
Watchmen

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
uotice and more detailed recQrd 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 departments for which they were made, are shQ,wn ID
the attached list;- . ,

Explosives, as detailed on page 119
Agricultural Department
Oentral Board of Health
Orown Law Department ..
Public Works and Railway Departments
Stock Department
Oustoms (for Oommonwealth aovernment) ...
Inspection of Liquors
Miscellaneous ...

15

And in addition ther~ are eight honorary Sub-rnspect~rB of Explosives in the country districts, who
combine a general oversight over matters counected with this branch with their duties as officers of other
departments.

/



Ii\
Explosives Reserve 8907.

FREMANTLE. W.A.



128

Though my branch, from the character of the work carried on, cannot in many ways be expected to
be revenue producing, it is satisfactory to note that it more tha.n pays its way, a.s shown by the following
figures :. - . '

For financia.lyea.r ending ::lOth June, 1904
ERtima.ted for year ending 30th June, 1905

Revenue.

£
4,707
4,150

Expenditure.

£.
3,052
3,900

No allowance is made here for a sinking fund and interest on expenditure on 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 Oommissioner of Police !ond the Inspectors of Mines under the State Mining Engineer.

I also wish to express my appreciation of the energy, assiduity, a.nd loyalty with which the officers
under me ha.ve carried out their duties during the year.

I have, etc.,
E.A.MANN,

Ohief Inspector of Explosives, Government Analyst, and Agricultural Ohl;lmist.

3rd Dece~ber, 1904.

RETURN ,SHOWING IMPORTATION' OF ExPLOSIVES IN THE VARIOUS STATES OF THE

OOMMONWEALTH DURING 1904.

NOTE.-Owing to the nature of the returns received from the various States, some items have to
be shown according to va.lue while others are according to weight. Percussion caps and cartridges have
been excluded and only industrial explosives enumerated.

- I
Western

I
New South Victoria. IQueensland: IA~~~·I Tasmania. New Zealand.Austmlia. Wales.

lb•. Ibs. lbs. Iba.
,

Ibs. Iba. Ibs.
Nitro·glycerine Compounds ... ... 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· 176,625 188,750 111,300 } 47,725 f 671,648
Sporting Powder ... ... ... ... 6,100 28,275 . 32,590 25,192 'Not given 47,010----------------------

4,443,950 2,194,731 1,633,865 1,221,017 928,400 340,275 1,843,728----- ,
£ £ £ £ £ £ £

Fuse ... ... ... ... ... 15,653 Not given Not given 7,264 8,858 Not given 5,251
Detonat;;~s ... ... ... ... 4,043 3,2OOt 6,978 8,040 1,591 1,878 1,802
Other Explosives ... ... ... ... 267 8,soot 8,481 ~,898 158 262 260---_.-------_._-

ITotal ... ... ... 19,968 6,500 10,454 15,197 5,617 1,640 7,818------ ---------.----
Total value of all Explosives enumerated

£84,271 £70,271
I

.above ... ... ... ... ... £184,784 £92,500 £49,058 £28,482 £57,784

,
• Including .. Blasting Cartridges:' t Approxim..ta (by calculation).

\

I
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DIVISION VI.

School of Mines of Western Australia.

DIRECTOR'S REPORT.

Although actual work commenced in November, 1903, the School of"Mines at Kalgoorliewas
officially opened by the Premier on 25th March, 1904, and lectures and practical wOrk'hat'e been regularly'
carried on throughout 1904.

The first vear of the school's existence has been a successful'one in the ma.tters of ·attendance and
results. Tht;J support accorded to the institution and the interest shbwn by the students in their work have
been s~tisfactory; but students have been handicapped in their studies by the calls of their daily empluy­
ment. I 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 assistanflecturer
in mathematics; in March Messrs. W. H. Baker, B.Sc., and A. S. Bowman, RE., joined the staff, the
former as assistant on the metallurgical SIde of the school, and the latter as lecturer in applied mechanics,
drawing, etc.

So far, chiefly first year subjects have been taken in the lectures, and to lIleet 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 necesFlary, and will require extra assistauct', more especially 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 and have attended the
school at considerable inconvenience to themselves.

Although the work done 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 examinations for Diplomas, Certificates, 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 wa~ 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 proficiellcy reached by the candidates
may be expected to increase.

The class examiuations have shown the weakness of candidates 'in elementary mathematics, an
important subject in every mining school course. 'rhere was a large number of candidates from Perth,
Coolgardie, and Kalgool'1ie for the Entrance ExaminatIOn of the school, but, although the examination was
not difficult, the majorit.y 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 sta.ndard of examination a low one, for it must be reco~nised

that a School of Mines certificate should not be granted in any subject except to those fully qualified in
the class work.

During the year ending 31st December, 1904, a total 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 R!ludells, the results (If 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 which I was a member. '

PRACTICAL CLASSES.

As far as possible prominence has been given 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 experience in these
subjects. . ,

There isa good supply of apparatus for the different sections of physics-heat, sound, light,
electrieity, and mechanics-but it is intended 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 drawiig 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 ca,rried on throughout the year.

For the geology and mineralogy classes, type collections of the chief rocks and minerals have bef.'n
seeured, besides it large number of local samples. The classes also indul!"e 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 mnseum will greatly enhance the value of
the institution, and as the plans have now been prepared, it is hoped that the buildings will be an
accomplished fact during the present year.

Attendance,,1904.

Total Enrolment. Averag-e Attendance.

-

I I I
First Second Third First Second IThird

Term, Term. Term. Term. Term. Term.
-

Mathematics, Preparatory ... ... 65 49 32 14- 30 20
Mathematics t. ... ... ... ... 17 9 10 11 8 7
Mechanical Drawing 1. ... ... ... 20 10 7 11 8 5
Geology ... ... ... ... .. . 19 16 11 13 12 7
Surveying 1. ... ... .. . .. , 6 7 6 3 5 4
Applied Mechanics 1. ... ... ... 6' 2 2 4 2 2
Mineralogy .. , ... ... ... 5 5 3 3 4 2
Mining 1. ... ... ... ... - ... 1 ... ... 1 ... ...
Chemistry 1. (Lectures ... ... 60 45 28 40 34 20

t Laboratory ... ... '60 45 28 35 33 19

Assaying I. f·Lectures ... ... 36 30 20 19 24 .17
Laboratory ... ... 36 30 20 21 21 14

Assaying lI. f Lectures ... .. . 1 1 1 1 1 1
Laboratory ... ... 1 1 1 1 1 1

Metallurgy I. f Lectures '" ... ... 1 1 ... 1 1
Laboratory ... ... ... 1 1 '" r 1

Physics 1. ... ... ... ... ... 17 17 13 11 13 10
Engine .Driving ... ... ... ... 35 43 ' 43 25 22 9

Total A.ttendance ... ... 385 312 215 243 I 220 140I

Individual Students 158 134 107 ,... '" ... ...
I .

EXAMINERS.

The following examiners were appointed to conduct the annual examinations in November, 1904:-

Mathematics, Preparatory F. R Allen, M.A., B.Sc.
Mathematics 1. .T. Parr, RSc., and F. R AlIen, M.A., RSc
Chemistry A. Montgomery, M.A., F.G.S., and A. Purdie, M.A.
Assaying F. B. AlIen, M.A., B.Sc., and G. C. Kiug, A.S., A.S.M.
Metallurgy G. C. Klug, A.S., A.S.M., and F. R Allen, M.A., RSc.
Mineralogy A. Purdie, M.A., and L. K. Ward, RE.
Geology F. R AlIen, M.A., B.Sc., .and A. Mont!romery, M.A." F.G.S.
Physics... W. J. Hancock, l\f.I.E.E., and J. B. AlIen, B.Sc.
Drawing A. S. Bowman, RE., and J. Parr, B.Sc.
Applied Mechanics J. Parr, B.Se., and A. S. Bowman, B.E.
Surveying T. Butement, M.E., and G. W. ElIis, I,uspecting Surveyor.
Engine Driving C. J. Mathews, A.M.LC.E., and T. Butement, M.E.
Chemistry (Entrance Scholarship)... . W. H. Baker, B.Sc.
Physics (Entrance Scholarship) W. H. Baker, RSc.
Arithmetic (Junior Scholarship) ... F. R AlIen, M.A., RSc.
Geomet'·y (Junior Scholarship) F. B. AlIen, M.A., B.Sc.
Algebra (Junior F:cholarship) F. B. Anen, M.A., RSc.
English (Junior Scholarship) H. E. Hill.
Physiography (Juniof Schqlarship) :a, E, Hill,

\
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EXA.MINA.TION RlllSUI.~ll.

The following table shows the pas~es obtained by students of the school at the annual exa.minatio~s
held in November, 1904:- .

Rubject. IFirst Class. f ~cond Class. Third Class.l Total.

:Math~matics I. ... ... .... 1 1 2 4
Chemistry 1. ... ... ... ... 2 1 ... 3
Assaying I. ... ... ... .., 1 3 4 8
Assaying n. ... ... ... ... .. . ..~. 1 1
Metallurgy I. ... ... ... .., 1 ... .... 1
Physics I. ( 2 " 1 3... .... ... ... .. .
Mineralogy ... ... ... .. .. . 1 ." 1
Geology, ... ... ... - ." ... ... 5 5
Dra.win~ I. ... ... .. . ... ... 1 1 2
Applied Mechanics 1. ... ... ... 2 ..., 2
Surveying ... ... '" ... ... 1 1 2
Engine Driving ... ... ... '" .., 3 .3

------.---- .
Total ... ... .. . 5 12 18 35

SCHOLARSHIPS.

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.

(I.) South and Eucla Division.
Hardwicke, A. (Perth).
Hanlin, P. (Perth).
Parkinson, T. (Albany) ..
Knox, A. H. (Albany).
Guy, C. H. (Perth).
Landells, R. B. (rerth).

Scholarship awarded to A. Hardwicke.
(2.) North-West and Kimberley Division.

Hugbes, J. (Cue).
Scholarship not awarded.

(3.) Eastern Division.
Scouler,J. J. S. (Coolgardie).
Preston, L. H. (Coolgardie).
Monkhouse, R. (Kalgoprlie).

Scholarship not awarded.
ENTRA.NCE SCHOLARSHIPS.

( I.) Outside Eastern Division.
Hutchiuson, D. M. (Marble Bar).
Rowe, H. E. (Perth).

Schqlarship awarded to D. M. Hutchinson.
(2.) Eastern Division.

No candidate.

-, _ SENIOR SCHOLARSHIP.,

Beech. S. J. (Kalgoorlie School of Mines).
Scholarship awarded to S. J. Beech.

F. B. ALLEN,
Director ScilOOI of Mines.
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DIVISION VII.

Report of the Engineer for Mines Water Supply.

To the Secretary 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, etc., 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 petitions from various mmticipalities and local authorities relating to water
supply, etc.

The attached statements show particulars of princiI,>al works done, but to carry out many small
works in all parts of the State at a reasonable cost necessitates care and considerable 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 honrs 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 construction, £12,796. During the year several reductions were made in the price of
water sold to the public. This in some c~ses 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
commetcial point of view.

Boring.-The summary on page 128, on attached sheet, shows 120 holes and 13,934 feet at an
average cost of 613. per foot. The cost of this work on Eastern Fields runs out at about 513. per foot; on
Northern areas, Murchison, and Pilbarra, considerably more, owing to difficulty iI! transport, hotter
climate, and less choice in selecting labour. It is satisfactory to know that boring on the Murchison has
been reduced from about 2013. per' foot to about 1013. 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. On the 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 required in back country. I do not consider the class of
drill is suitable for this country.

During the year seven hand b<;>ring plants were loaned to various parties on easy tel·ms. 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). I

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, etc., the cost is low.

I

The result of these wells is that about i-million gallons per day of fresh and about the same
quantity of salt water is made available for the public 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 lea.sed. Caretakers 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.

26th July, 1905.

P. V. O'BRIEN, A.M.I.C.E.,
Engineer for Mines Water Supply.
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WATER SUPPLY BRANCH.

WORKS COMPLETED. UNDERTAKEN. AND INITIATED.

BORING.

Remarks.General Description.Item.j Class of Work. LOOltlity. J I
-,--- -------------';-----------+----:-----'---------';-----------------

Boring- for wa.ter ...

13 650

9 -1,030"

5 - 500 "
16 -1,2150"

Bottomed oh granite. Good supply, fair
quality. Well sunk on No. 4

See report S.M.E.
Good supply fresh water. Well sunk on

No.2A
For road supply. Good supply; fresh

Fresh water; heavy supply found. Well
sunk on No. 4

Heavy supply; salt water~ Well sunk on
No. 6

Good slipply; fresh. Well sunk

Heavy supply, fresh, in No. 3. Well sunk
Heavy supply; fresh water, in No. 9.

Cased and equipped as bore well
Good supply. fresh, in No. 2. Well sunk
Good supply, fresh. Well sunk

Good supply, fresh, in No. I!. Cased and
equipped as bore well

Good supply; fresh water. Well sunk on
No. 2

This boring was to locate a supply of
water to enable mines in the locality
to be worked

Good su:pply; salt.Well sunk to 106 feet
Heavy supply in No. 13. This is in con­

venient position for leases which are
said to be v8J.uable though only now in
the prospecting stage

Good supply; fresh. Wen sunk on No. 3
Good supply; fresh. No. 3 bore equipped

as bore well

As described in special reports, the work
obtained good results, a very flne
supply of ",ater being found

280
163

-1,370 "
315

"
"

"
"

3
3

8
3

2 160

4 410

1 110

3 230
9 630

2 270
1 101

11 655

2 202

Hand Plants, those in
soft . country cased.
Feet bored 1903, 2,219

1904,1,405

Total to date 3,624
4 bores - 520 feet .. ,

Leonora-Lawlers Road, at
Doyles

Yarrie

Mt. Monger

Waverley
Between Jacoletti and

Parker's Range

Randalls

Waite Kauri

Fairyland, 9 miles S.E. of
Lawlers

Duketon ...
Duketon and Mount

Maiden
Pinjin
Leonora - Lawlers Road,

28-Mile Post
Eucalyptus

Wilson's Patch, Darlot
Road

Kanowna North Lead ...
Duketon Battery

Kookynie-Edjudina Road
Pinjin-Edjudina Road ...

Davyhurst

do.

prospectors
road supply

batteries

prospectors

road supply
do.

prospectors W.S.

Town Well
water ...

State battery
battery supply

fresh water

battery W.S.

do.

alluvial gold
battery water ...

freshwater

Do.
Do.

Do.
Do.

Do.
Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.
Do.

Do.
Do.·

Do.

3
4

5

6

2

1

7

13

14

15

11
12

8

9
10

16
17

18
19

20 IBores for water
21 Do. do. I

Gabanintha
Lake Austin

Murchison District.

"'j 7 bores - 350 feet / No water.
... 3 " - 230 " Good supply ; fresh. Equipped as bore

well .

Pilbarra District.

5 bores -- 450 feet ."22 20-Mile Sandy, for battery
supply

23 For prospectors
24 Do.
25 For road supply

Sandy Creek

4O-Mile Country
Lalla Rookh ...
Pippingarra- Tambourah

Road

3" 365
1 bore - 33
1" 34

Good supply; fresh

No water
}I'air supply

do.

---'-----_._------.-~----._._-

Summary.

No. of bores.

120 ...

Total feet.

... 13,934 ...

Avel'. cost
per foot.

... 6/-





Oindalbie Tank.

N.E. COOLGARDIE G.F.

Mulgabbie Tank.

N.E. COOLGARDIE G.F.
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WELL SINKING.

Item·l Name of Well. Locality. General D~.cription.

Eastern Goldfields.

Remarke..

Drive 20 feet Abandoned
6 x 4 shaft, depth 94 feet Good supply; fresh
6 x 4 41" Very heavy supply, salt

6 x 4 shaft, deepening
and drivill.g 50 feet

5 x 3 shaft, depth 11 0 feet
5 x 3" " • 72 "

Acquired and repaired
93 feet

5 x 3 shaft, depth 38 feet
5x3 "88,,
5 x 3 " 117 "
5 x 3 " 110 "
6x4 ,,64 "
6 x 4 " 108 "
6 x 4 " 163 "

26

27
28
29
30
31
32
33

34

35
36
37

38

39
40

41
42
43
44
45
46

47

48

49
50

May Nulty ...

Sullivan's Creek
126-Mile
Pennyweight Well
Teutonic Well
Leinstt'r Town Well
Harris Town Well ...
Mulwarrie State Battery

No. 2
Duketon State Battery

25-Mile
Yarrie State Battery
Randalls State Battery

Fairyland ...

No. 17 Well
No. 23 Well

No. 29 Well...
Duketon Well
Eucalyptus Bore Well
Doyles
28-Mile Well
Waite Kauri

Pinjin

Davyhurst No. 1

47-Mile Post Well ...
15-Mile Well

Leonora-Darll\t Road

Rabbit Pr~~f Fen'~ .~.
Pennyweight Point
Leonora-DarlI\t Road
Lawlers-Sir Samuel Road

" "Near Mulwarrie ...

2! miles West of Duketon
townsite

Leonora-Lawlers Road ...
Yarrie
About 4 miles South of

Bandalls townsite
At 9 miles South-East of

Lawlers
Davyhurst

DUketon
Eucalyptus
Leonora-Lawlers Road ...

7 ~iIes E.S:E. from'M~~~
tondale

Pinjin, ! mile West of
207R

Davyhurst

Kookynie-Edjudina Road
Leonora-Lawlers Road ...

6x4

5x3

6 x·j,

6x4

6x4
6x4

5x3
5x3
5x3

6x4

" 102

91 "

" 170 "
" 200 "

drive 41 "
" dflpth 115 "

53 "
94 "
72 "

" 98
" 81"

" 136 "

Fair supply fresh wlJte;r

Very ~ood supply; fresh

Go~d supply."of wate;; slightly brackish
Fair supply; fresh '
Very good; supply fresh
Fair supply; salt

Good supply; fresh

Good supply; fresh

Small supply; salt

1Very heavy supply struck; salt

Good supply; nearly fresh
Heavy supply; f;resh
Good supply; equipped as bore well
Heavy suppl~; fresh

Very. hea;Y suppiy ; fresh

Good

Equipped with windmill, etc.

Good supply; fresh
Very good supply; fresh

Mp,rchison Goldfields.

51
52
53
54
55

State Battery Well
7l-Mile Well
Cue-Day Dawn W.S.
Field's Find
Scotty's Well

Black Range
Magnet-Black Range Road
12 miles N.E. of Cue .
t mile W. of townsite .
Nannine-Wiluna Road .

6 x 4 shaft, depth 95 feet
5 x 3" "110,,
6x4 " 6(7 "
f>x~" "67,,
5x3 " 66 "

630 gals. per hour; brackish
200" " nearly fresh
Heavy supply; fresh
300 ~s. per hour; fresh
smaIl supply, fresh

Pilbarra Goldfie'lds.

56 W oomerina Well On Yule River 5 x 3 shaft, depth 83 feet Small supply; fresh
57 flhady Camp Well ... 20 miles W. of Marble Bar 5x3

"
27

"
300 gals. per hour

58 Little Shaw ... At Little Shaw Crossing ax3
"

23
" 1,000

" "59 Black Gin Point 5 miles N. of Pilbarra 5x3
"

53
" 175 " "

fresh
townsite

60 Poondana ... 20 miles from Hedland on 5x3
"

45 140
Marble Bar Road

61 Soldier's Secret (Gascoyne Field) 100 No record
62 Moolyella Well Moolyella Tin Fields ... 5x3

"
26

"
270 gals. per hour; fresh

63 20·Mile Sandy Sandy Creek E .... 6x4
"

92
" 340

" "
for Battery

Supply
-64 Frederick's Well Hedland-Tambourah Road 5x3 " 35

"
50 gals. per hour; fresh

Summary of Well-Sinking.

No. of Well••

39

Total D~ptb, Average Cost per foot.

3,292 feet ....£3 18s. ad. (including equipment)

Representing t million gallons per day, fresh.
" J, "salt,
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IMPROVEMENTS '1'0 WELLS.

Item. I Name of Well. Locality. General Description. ;Remarks.

65 Lawlers Town Well On Town Lot 196 Deepened 20ft.; drive,
10ft.

66 Lawlers Stock Well Deepened 6ft. ...
67 Gwalia Bach Well 11 miles N. of Malcolm ... Windmill and elevated

tank erected
68 Three Wells Wiluna-Peak Rill Stock Deepened 20ft.; tim-

Route \ bered 50ft.
69 State Battery Mulline Drive, 65ft.
70 Well Menzies-Mulline Road ... Deepened 11ft.; drive,

13ft.
71 Emu Well .. , Coo I ~ ardie-Norseman Deepened 6ft. ; drive,

Road 6ft.

MISCELLANEOUS SMALL WORKS.

Item. I lIIiscellaneous Works. Locality. General Description. Remarks.

72 I' Survey and Trial Shafts ...

73 Do. do.
74 Do. do.
75 Do. do.

76 Do. do.

77 Survey and trial holes

78 Additions to Quarters

Gindalbie

Randalls .. ,
Kalpini
Norseman ...

Menzies

Mulline

Marble Bar

Catchment, etc., sur­
veyed

Catchment examined .. ,
Do. do.

Catchment examined
and surveyed

Catchment examined
and surveyed

For tank for domestic
Supply, close to town

Cost about £150

Tank site selected and plans prepared

Site selected
Report submitted
Special report re second tank near town

From three suggested sites one was
selected, as explained in special report

A small but .good catchment selected
Proposed tank to be half million
gallons, roofed and lined

Rent is charged for quarters

WORKS FOR CONSERVATION OF WATER.

ROADS-SURVEYS AND OLEARING.

Laverton-Erlistoun Compass surveyand road
cleared 15ft., by con­
tract, 45~ miles

Leonora-DarlM ... Cleared from Leonora to
6 miles north of Wil­
son's Patch, length 50
miles

About 6 miles cleared ...

Item. [ Class of Work.

79 Tank, 100,000 gallons

80 Construction of Readworks

81 Tank, 200,000 gallons

82 Tank 100,000 gallons

83 I Road clearing

84 Do.

85 Alteration of route and
creek crossings mad.e
good

86 Road clearing

87 Do.

88 Lake crossing

"9 Road survey

Locality.

Dundas, on main road

Davyhurst

Kanowna-KurnalpiRoad,
Reedy's Lagoon

Kanowna-'Kurnalpi road,
bullock holes

Erlistoun-Duketon-Mulga
Queen

Morgans-Yundamindera

Lake Miranda, Lawlers­
Samuel foad

Yelladine to Parker's
Range

General Description.

Lined with asphalt com­
posiMon and roofed
with iron. Equipped
with pump, etc., and
fenced with netting

By day labour, after
contract. for excava­
tion completed

By day labour ...

Bank across water-course

'I'heodolite survey made,
road cleared 15ft. wide,
length 39 miles

Survey and road cleared.
15ft. wide, length 24
miles

Lengthabout 12chs. over
a boggy lake, founda­
tion of spauls, and
covered with broken
metal

Theodolite survey made
24 miles

Remarks.

E'enced 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
traffic

Cost per mile, £6

Cost per mile, £4 10s.

Not cleared

Summary.
Total length surveyed

Do. cleared
133 U/.iles
158



Londonderry Tank.

COOLGARDIE G.F.

Broad Arrow Tank.

BROAD ARROW G.F.
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WATER SUPPLY TO MINES AND TOWNS.

Item. I

90

91

Class of Work.

Pumping

Supply of Cue and Day
Dawn with fresh water,
and also some Mines

Locality.

Davyhurst

Cue and Day Dawn, Mur­
chison

General Description.

Fresh wa~r 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. en~ine and dynamo; the latter
drives an electric pump suspended in well

.A. 3in. rising main, It miles to llO,OOO-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, 190~. and fini~hed in December, 11104
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,OOO-gallon collecting ta¥s at Pump Station. Frqm 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 Cne. The tanks have capacity
of 120,000 gallons. A. 4in. gravitation main runs through Cue
and Day Dawn, and both towns are reticulated

•

I



MINES WA'l'ER SUPPLY.

RAINFALL AT VARIOUS STATIONS.

•

• Rainf&lI--lOO Points=l inch.
Station. -

f Feb~. I ISeptember·l INovember. -I December. II

I I I l.January. Ma.rch. I April. May. Jnne. Jnly. August. October. Total•
I

Malcolm ... ... ... ... '" ... a a 30 2 112 78 101 52 257 55

I
Nil 75 a

Niagara ... ... ... ... ... ... 17 Nil 34 7 82 39 88 56 214 25
"

51 613
27-OOle Condenser ... ... ... ... ... 1O 2 61 2 91 92 156 17 278 63

"
22 794

Menzies ... ... ... ... ... '" ... Nil 2 44 2 91 125 246 30 265 65
"

92 960
Mulline ... ... ... ... '" ...

" :I 57 5 137 127 245 12, 302 53
"

31 969
Siberia '" ... ... ... ... '" ...

" 3 66 12 117 82 174 22 267 149 17 70 979
Black Flag ... ... ... ... '" ...

" Nil 38 26 106 68· 195 18 :no 98 Nil 71 930
Kanowna ... ... ... ... '" ...

" 3 22 12 105 132 173 66 332 180 "
5 1,030

Kunanlllling ... ... ... ... '" ...
" Nil 50 35 132 80 178 4 274 144 7 36 940

Bulong ... ... ... ... ... ... ... 31 23 173 130 134 39 . 357 • 190 16 14 1,107" "Coolgardie ... ... ... ... '" ... : "
,

" 64 62 107 122 106 103 236' 161 56 98 1,115
Widgiemooltha ... ... ... ...

" " 48 59 170 U7 166 14 231 193 Nil 35 1,033
Wingarnie ... ... ... ... ... ...

" " Nil 142 219 186 200 66 190 176 6 Nil 1,185
I5-mile Condenser ... ... ... ... ...

" " 55 77 315 153 197 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 --- ... SO 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 Water Oonserved, etc., in ten of the Principal Reservoirs, Eastern Fields.

Conserved during 1904. Used and Lost during Year.

Name of Tank or Reservoir. Contents on

I I
Total Loss. Contents on

31st December, 1903. \ From Rainfall on 31st December, 1904.
From Catchment. snrface of water Sales and Issues. Evaporation. Absorption.

in Tank.

gallons. gallons. gallons. gallons. gallons. gallons. gallons. gallous.

Niagara ... ... ... ... ... ... ... 2,494,166 301,918 16,116 1,224,280 1,225,790 362,130 2,812,200 NiL

Menzies ... ... ... ••• 1 ... ... '" 1,698,702 1,587,729 69,621 1,556,882 915,664 311,940 2,784,486 571,567

Mulline ... ... ... ... ... ... ... 151,008 107,059 6,760 33,448 77,772 141,676 252,896 11,931.
Siberia ... ... ... ... ... ... ... 7,969 607,416 9,236 9,464 163,075 251,900 424,439 200,182

~

Black Flag ... ... ... .., ... ... ... 2,383,550 2,226,600 155,175 ... 1,761,638 '" 2,329,525 2,435,800,
Davyhurst* ... ... ." ... ... .. . Empty 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 I 994,576 788,039 2,223,215 1,024,652

W oodgiemooltha. ... ... ... ... ... ... 1,263,700 2,631,440 . 37,124 ... 1,035,278 '" 1,282,264 2,650,000

Norsemant ... ... ... ... ... ... ... 2,736,204 2,329,296 46,849 1,598,135 153,878 .. . 472,867 2,131,400

• Empty from 1st January, 1904, to 2nd Augnst, 1904. t Evaporation and absorption together, as this tank is roofed.
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MINES WATER SUPPLY BRANCH.

Return of Revenue and Ezpenditure-;12 mpnths-January to DecembtJr, 1904.

GENERAL SHEET.

.£ s. d. .£ s. d .
55.11 0

1,243 14 1 461 3 0
. 21 7 0 158 18 3
163 10 0 76 14 0

4 3 8 94 10 0
1,062 9 7 103 2 9

468 15 2 302 3 4
908 18 6 335 5 5

88 19 11
63915 4 165 0 5

81 2 3
.. \ 0 6 3

20413 5 160 1 8
247 9 9 171 18 8

6 15 0 3 0 0
1 0 0 0 3 0

51 0 1
16 1 6 33 4 0

5 17 4
26 10 6 3 0 0

12 14 5
4 16 9

210 9 4 8 0
2 18 8

78 8 9
78 8 8

3 3 0 7019 9
1 1410 39 0 0

729 12 8 340 17 9
4 0 0
1 5 0

10 5 4
17 10 0 012 0

10 14 0

{ 30 11 6
21 14 4
8 0 0
6 0 0
010 0

11 2. 7 67 13 8
1 6 0

Nil
016 0

14 13 4
3 6 8

012 0
19410 3
19 10 0
15 0 0
54 0 0
53 13 4c

117 6 0
7 0 0... 6 O' 0

13 0 0
Revenue 15 0 0

... 38 5 0 72 2' 9
14 0 6
9 10, 0
5 12' 6

38 1 9
2 0 0

Name of Watering Station.

EAS'fERN GOLDFIELDS.

Swan Lagoon Condenser
Norseman Tank, Princess Royal W.S.
15-Mile Condenser
Widgiemooltha Tank ...
Siberia Tank
Kanowna Tank .. ,
Bulong Tank
Menzies Tank
27-Mile Condenser
Niagara Reservoir
No. 1 Well, Kookynie-Edjudina Road
No.2 do. do. do. do.
KunanaIling Tank
Mulline Tank ...
45-Mile Well
Dingo Creek Well
Salmon Gum Condenser
42-Mile Tank
Gwalia Bach Well
Londonderry Tank
Hannans No. 2 Bore (dismantling)
Kalgoorlie Tank
Hawk's Nest Well
Pindinnie Well ...
30-Mile Condenser
Gibson's Soak
Yarri Well
Emu Lake Tank
Menzies Battery Well .. ,
Yowie Rocks Well
Jessup
Pennyweight
Jacolettee Well .. ,
9-Mile Soak

92-Mile Condenser

Fitzpatrick
Cork Tree Flat .. ,
Speakman's Tank
Goongarrie Tank
Edjudina Well .. ,
Davyhurst Tank
Diorite King Well
Mertondale Well
Mulgabbe Tank
65-Mile Well
Menzies (water: hauled by railway and sold to public)
Granites Well ..
Wangine Well ..
}l'lat Rocks Well
Black Flag- rank
Wingarnie .(50-Mile) Tank
French's Soak ...
Siberia
North Mount Weld Well
Davyhurst Well (.£7 10s. ded,ucted off Revenue, sce

Ledger)
Davyhurst Tank
Emu Well
Tank on Reserve, Yilgarn .. '
Rent House, New Zealand Gully Tank
Jourdie Hills Well .
Donkey Rocks Well Soak ...

\

, SUMMAR"Y.
Charged to C. F .. Aut)lorities .but .notallocated to any specia~

watering station :-'- :..
Wages of Carlltakers, Yardmen, etc. }
Upkeep of Tanks, etc.
Plant for Maintenance
Office ExpIlnses, etc....
Forage ...

Revenue.

.£6,383 18 8

I.£6,383 18 8

Expenditure.

3,23? 2 8

1,527 15 1

1,027 10 9
75 6 10

669 3 4

6,536 18 8

\



Davyhurst Tank,

NORTH COOLGARDIE G,F,

Ooongarrie Tank.

NORTH COOLGARDIE G,F,
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Return of Revenue and Expenditure-continued.

Name of Watering Station. Revenue. Expenditure.

.:-.

~~d06{
510 5

Carried forward

'" ~ Town
(Stock

MURCHlSON A.ND EA.ST MURCHISON GOLDFIELDS.

.£ s. d.
126 8 8
231 5 8

.£ s. d.
52 8 4

200 17 0
1 7 6
176
2 15 0
5 18 0
1 7 (;
858
2 15 0
4 15 10
2 13 4
400
9 11 8

15 15 0
15 13 0
10 1 2
10 14 4

2 15 0
7 15 0
489
1 7 6

12 9 0
850

912 6

426
889
5 10 0
9 12 6

19 10 0
16 17 0
1 17 0
3 18 8
2 19 0
2 19 0
300
500

12 14 6
13 2 8­
11 14 11
1 17 6
744

10 18 8
950
826
426

.276
1 17 6

J3 5 0
{l 8 4

7 17 6
520
7 10 0
1 12 0
810 0
072
610 0
426
7 17 0

29 14 6
11 0 0
5.3 1 5
52 2 6
. 1 7 6

200 1 6
176
176
847
176

15 19 9
8 12 6
176
176

14 4 11
659
2 15 0

1-s57~ 1,118 9 6

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

Meekatharra

Pindannerra

Gabanintha
Yarraquin
Yalgoo
Garden Granites
Field's Find
White Well
Simpson ...
Gullewa Town ...
No. 1 Well (Cue-Black Range route)
No. 2 do. do. do. do....
Stake do.
Gascard's ...
Scotty Well
Con's
Upper Ord Deep
Garden
Limestone
Star of the East
New Granites
Quin's Town Well
Do. Stock

Roads Board
Comearing
Boogardie Town

Do. Stock
Mummara

Daniels
Old Patch Well ...
Fisher's ...
W orthington
Mount Fraser
Murphy's ...
Millie
Abercrombie
Kathleen Valley No. 1 .

Do. No. 2 .
Carlamindra
Melville ...
Nannowtharra
Guni Creek
Black Range
Wargoo .
Muletah .
Ned's Well
Magnet ...

Do. Stock Well
Waddutharra
Murdabooka Well
Mickie's ...

Day Dawn Well .
Peak Hill Well .
Granites ...
Mount 'rownsend
Walgagunyh
Fallon's .
Nanadie .
Ogilvie's .
Peregrine
Kilalo
17-Mile Darlot Road
Biearabiebba
Jack's
Minderoo ....
Tuckanarra
Occidental Well
Lloyd's .
Nannine Town
Nannine Stock
Reedy's
Mistake
Gap
Red

/



Return of Revenue and Expenditure-continued.
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Name of Watering Station. Revenue. I Expenditure.

M URCHISON AND EAST MURCHISON GOLDFIELDs-continued.

Brought forward

No. 1 Well (Lawlers-Magnet route)
No. 2 do. do. do.
No. 2 Bore Well, Nungarra
Stink Well
No.4 Well (Lawlers-Magnet route)
No.,4A do. do. do.
No. 6 do. do. do.
No. 7 do. do. do. ...
Mainland Well ..
Munara Gully .
No. 3 Black Range. (called Contradiction Well)
Breakaway
Bulkabardoo
Muletah .
Bulchina .
Payne's Rush, Nungarra Well
Millee Station Well
Sir Samuel Town and Stock Well

Ji]ast Murchiso'lto Goldfields.
,) Cork Tree Flat Well, No. 1 ... ... ... 2 19 0

Do. do. NO.'2 2 19 0

19-Mile Well ( . 2 13 4
l. o 16 0

34-Mile 2 13 4,

Lawlers Town
( 13 0 0 t o 17 0
<- 12 10 0 )

Lawlers Stock 10 2 8
25-Mile Well 38 11 4
23-Mile Well 13 2 0
Sir Samuel Town Well ...

( 16 5 0
5 3 4

<- 16 5 0
Sir Samuel Stock Well 6 12 8
Darlot Well 4 0 0
16-Mile Soak 2 13 4
Walby Nob'Well ." 21 810

Millee t 2 18 8
1 7 6

Yandit 7 6 8
Wiluna Town Well 1 19 4

lli,'- Do. Stock do. 1 19 4
Jones' Well '3 18 8
Bore 2 18 8
Cody's ... 19 4 0
Diorite Well 7 1 2
Lake Way Stock 2 18 8

Do. Town 1 9 4
Mollie 2.18 8
No. 9 Well 6 13 4
No. 10 Well 4 O' 0
McCaffrey Well... ... 9 6 8
14-Mile Well (Leonora-DarlOt Road) 21 12 8
Wilson Creek Well 37 7 4

Kathleen Valley Well ... { 5 0 0
2 0 0

Gum Creek Well ... 11 16 2
Sullivan Creek Well ... 2 16 0
28-Mile 1 8 6
Fairyland 016 0
Leinster ... 016 0._---

424 14 4 1,454 19 6

J
SUMMARY.

Charged to C. F. Authorities but not allocated to any special
Watering Station:-

Wages of Caretakers, etc. J 84417 4Maintenance of Well, ete.
Plant for Maintenance 1,470 5 9
Office Expenses, etc.... 27 18 4
Forage ... 565 8 2

------
£424 14 4 4,363 9 1

•
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Return of Revenue and E:rpenditure"'-continued.

PILBARRA AND WEST PILBARRA GOLDFIELDS.

£ s. d.

)

Name of Watering Station.

No. 3 Mile Well ...
Marble Bar-Condon Road Well
Peterson's Well ...
Camel Creek
20-Mile Sandy ...
12-Mile (Trig. Hill)
Pippingarra Well
Strelly ..
Carlindie .
Pindan Well
Coppin's Old Station

Granite Hills No. 2

Port Hedland 1 Mile
Port Hedland 4 Mile
Carbana '"
Spinaways
Eley's (Old Sbaw) .
Mount Mortimer Well .
Mosquito, No. 2 Granites
Coppin's Old Station
Bangemall Well
Hong Kong Well
I!'riendly Creek '"
Marble Bar Town Well
No. 1 Well
Whim Creek
Balla Balla Well
Caporn's ...
Kangaroo
Toweranna
Sandy Creek
Little Sbaw
Lalla Rookh
Big Schist
Shady Camp
Wyman's Well
Annie's Gap '"
Middle Creek No. 1

Do. No. 2
Butcher's Camp .
Hale's Grave , ..
Egina Well
Millendinna
Mallina ...
Top Camp
Granites Hills No. 1

Do. No. 2
Pilbarra .., .
Gorge Creek·
Lower Camp
Robinson's 6-Mile
Nullagine Well ...

Do. 4-Mile
Corunna Well ...
Granites, Well No. 2, at Mosquito Creek
No. 2 Marble Bar Well

SUMMARY.

Charged to C.F. Authorities, but not allocated
Watering Station:-

Wages of Cll,retakers, etc. ...
Maintenance of Wells, etc.
Plant for Maintenance
Forage ...
OffiCe Expenses, etc....

GENERAL SUMHARY.
Eastern Goldfields
Murchison and East, Goldfields
Pilbarra and West, Goldfields

•

to any Special

J

Ravenue.

o 10 0

Nil

£510 0

£510 0

6,383 18 8
424 14 4

5 10 0

Expenditure.

£ s. d.
7 14 0
610 0

23 19 6
. 9 6 8

2416 6
414 0

16 12 9
17 11 0

5 12 0
13 8 0
25 0 0
f2 0 0
t5 10 0
45 0 9
1410 10
13 16 0
9 11 6
150

13 18 1
2 10 0

25 0 0
3 16 0
6 13 4

71 13 4
250
250

11 1 0
17 3 4
10 6 0
10 0 0

7 10 6
1 10 0
579
5 7 10

16 1 6
5 7 Q
1 10 0

14 0 0
488
350
250
1 10 0

13 0 0
14 0 0
12 0 0
9811 4
326

o 14 0
300

22 11 6
300
610 0
1 10 0
1 10 0
410 0

17 15 0

'693 7 11

327 14 3

564 4 8
267 14 1
43 5 6

1,896 6 5

6,536 18 8
4,363 9 1
1,896 6 5

\ GRAND TOTAL £6,814 3 0 12,796 14 2
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Annual PrO/tress Report of the Geolot!iGal Survey for the Year 190./;.

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 coufined 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 belln
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.·l1 officers" other than camp

assistants, etc. Owing to the necessity for making a slight adjustment of the work, con8equent upon the
lengthened absence of Mr. E. S. 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
Geologist, 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 tpe 31st of October, having been
appointed to the newly-created position of Ohief Inspector of Mines to the Government of Queensland.

FIELD WORK.
The work of the year has, as usual, been distribuMd over various portions of the State so far as

the exigencies of the Department permitted.
A. GIBB MAITLAND: 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 mining 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. JACItSON: From the 14th of January to the 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 a.n 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. CAlIIPBELL: The greater portion of the year this officer devoted almost exclusivel.v 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 263 days in the field,
in addition to six days entailed in travelling to and from Perth.

C. G. GIBSON: 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 en~aged in office work in connection with his late work on the Murchison Goldfield.
Between the 16th 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. TALBoT: 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 Apl'il, the work of the Laboratory was carried out as usual under the more

immediate supervision of Mr. E. S. Simpson. On the 1st of May this officer left on exteq.ded 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 two 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 New~stle, with.referenGe to the ~rantin~ of a Reward LeMe in that district.
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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 g-reater, viz., 636 as ag-ainst 541 :--

Table showing details of Assays, etc., made in the Geological Survey
Laboratory during 1904.

Public. Official.

Classification.

I
Totals.

Pay. Free. Geological I OtherSurvey. Departments.

Total Samples dealt with 138 191 636

Assays for-
Gold ... ... ... ... ... 118 137 11 113 379
Silver ... ... ... ... ... 12 43 1 6 62
Oopper ... ... ... ... 3 23 ... 20 46
Lead ... ... ... ..,. ... 1 2 ... ... 3
Tin ... ... '" ... ... 1 10 4 1 Hi
Iron ... ... ... ... ... ... 1 ... ... 1
Tungsten ... ... ... .. . 1 ... ... ... 1
Platinum, Osmiridium ... ... .. , 1 ... ... 1

Analyses-
Complete ... ... ... ... 5 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 OOLLEOTION.
New specimens to the number of 491 ha,ve been added to the Survey Oollection during 1904,

br,inging 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 regis~red up
to 233.

PUBLICATIONS.
The following is a list of the different publications 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 O. F. V.

Jackson.
The Geology and Mineral Resources of a part of the Murchison Goldfield, by O. 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 O. F. V. JackSOll.
The Geology and Auriferous Deposits of Southern Oross, Yilgarn Goldfield, by O. G. Gibson.

Good progress has been made with the preparation of the general index to the various geolo~cal

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.
NULLAGINE.--The mining centre of NulIa;gine is situated about 90 miles above its junction with

the Oakover 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 (Souih
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 thicknliss of quartzites, grits, conglomerates, and interbedded igneous
rocks; and (b.) the Mosquito Oreek 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-We~t, 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 l:was, ashes, and a~glomeratesform an integral and no small portion of the formation, as
developfld in different poJ;tions 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
~eneral appearance from many of the banded lavas, but their distinctly 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 ofconsiderable importance; the absence
of fossils throughout the seri~s, 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 elaims for consideration. The auriferous
strata occur througoh a thickness of about 300 feet of grits, saiJdstones, and conglomerate, forming the
lowest portion of the series. Those portions of the stra.ta 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 greenstonedyke (possibly along a fault line also). The auriferous conglomuate 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 opemtions 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 con~lomerate that any mining has, up to the, present,
been carried on. The evidence, so far as it goes, tespectin~ 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 sour@ 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 tbeofficial statistics, are small, not amounting
tomore than 3,217·290zs., 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 bave been obtained, and have acquired a considerable quantity of gold, of which
the published :6,gures afford no clue. In all probability, one half of the "alluvial" gold from N \I11agine
may be legitimately claimed to have been derived from the escarpment of the conglomerate.

The known occurr.ence of such an extensive formation as the Nul1agine 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 con~lomerates, 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
district, the Mosquito Creek Series have been subject.ed 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 N ullagine, 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 Nulla~ine are composed is generally of a whitish colour, contains
httle if any pyrite,s, 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 ~old contents of the reefs are high,
having an average of nearly 30zs. for every ton of stone mined and milled, though the actual quantity of
ore raised has up to the present ti.me been very small.

The followin~ table gives in a succinct form the total gold yield of !the various auriferous deposits
ofthe 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. Ore crushed. \ Gold therefrom.1
Bate

per ton.

~ns. OZB. ozs.
Alluvium and Superficial '" 3,670'02
Quartz Reefs ... 1,237'95 3,497'30 2'82
Auriferous Conglomerates '" 5,167'00 3,217'29 '62

-----
Total 6,404'95 *6.714'59 1'04

• This tot;l,l does lIot illclqc'te th!'ot of th~ alluvial ~old.
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In addition to the above totals, 1,638·500zs. of gold have been obtained from' the cyil.niding of
2,800 tons of tailings at Lambert's Treatment Works, M. A. 4L j thus bringing the total gold yield of
Nullagine up to 12,023·1l0zs. as recorded at the close of 1904.

WARRAWOONA.-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 fonn the Marble Bar,
Yandicoogina, and Mount l!:]lsie zone. 'Ihe, geological formations of Warrawoona are represented by a
series of sedimentary rocks, quartzites, and conglomerates, many of which hav:e 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 i~eous 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 caned 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 outcrop over a belt about six miles
in length and about 20 chains in width. The qua.rtz reefs exhibit, when viewed on the whole,a
general parallelism to the trend ol' the main structural features of the district, and a careful examination
of all the reefs, both on the surface and below ground, wherever such waR 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 as the" Leader." Buth 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 Gold Yield of the different types of Reefs at Warrawoona
up to the end of 1904.

Nature of Deposit. lore crushed. I Gold therefrom·1 ~~n.
,. tons. OZ8• OZ8.

Normal quartz reefs .. , ... ... ... 4,963'51 14,763'15. 2'97

Leader type ... ""
... ... ... ... 549'50 1,627'31 2'94

---
Total ... ... ... 5,513'01 16,390'46 2"97

The reefs of the Leader type are in every respect identical with those descriood as forming the
important ore deposits in the mining centre of Edjudina. At Warrawoona, the "Leader" which forms a
continuous band.of about 2t miles in length, oceurs 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 forma.tion 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 av:ailable 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 vflrtical 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, chalcopyrites, limonite,malachite, ferru~inous
wad, and a muscovite mica which is partly chromiferous.

Although the total gold yield of Warrawoona has been 17,294·180zs. recovered from the milling
of 5,700'01 tons of ore, thus giving' an average value of 3·030zs. per ton, and mahy 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 westernmust extension of that
auriferous zone referred to in the previous ,annual report as the Marbl~ Bar, Yandicoogina, and Mount
Elsie Group. Since the first discovery of the field Marble Bar has yielded 16,306·740zs. of gold resulting
from the milling of 8,407'20 tons of ore; these figures give an averag'e of 1·930zs. of gold per ton. In
addition to these figures, there have been officially recorded 2,082ozs. from unknown tons and 820zs, of
specimens, thus bringing the total yield up to 18,470·740zs.

The various formations represented consist of a series of schists and allied rocks, granites,
greenstones, and certain volcanic rocks which ma,Y possibly represellt the Nullagine Series, as Nferre4 tQ
on an earlier page. '.
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'.rhe auriferous reefs of the more immediate vicinity of Marble Bar are e~braced within li,

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 to a considerable amount of faulting, and
whererer possible the exact position and extent has been ascertained Itnd 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 followiI~g report:-'-

"The localities mentioned throughout the following notes will be found on lithographs 16G, 15G,
12G, and 14G issl,1ed by the Lands Department.

"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 whieh includes Yandicooginaand Warrawoona. About
four miles from where the jasper dyke is crossed, the volcanic 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 volcanic 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;Vhere the lava gives place to greenstone (diabase ?). The general strike of the grits ,
a.nd conglomerates overlying the volcanic rock is north-west and soutll-east, and the dip nortq-east. Just
before Shady Uamp 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 ben.ring 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 Sirelley 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 TJooke's Pool (' the Tank ') the road winds about through numerous hills. Some of the hills are flat­
topped, and are capped with laterite j 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 mica 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 t.he
creek there is a low flat-t.opped range of laterite, about 10 chains wide, which follows an irregular course
across country for a considerable distftllce. 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 SWiilgS round to tbe 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 llt the crossing of Eastern
Creek. A quarter of a mile west of the crossing there is a cairn on a low hill. rhe hill is at the end of a
high 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 Rorth-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 schist.s .the granit.e is ~raversed 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 cut.s through the
granite and schists, and also thrvugh a quartz reef which outcrops in the schists and strikes 215
degrees.

,. The granite continues from Eastern Creek, across the Yale River to lVit.hin a quarter of a mile of
Pilbara, and then gives place to schists: The ,sehists 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 schist,s, and
the strike of the reefs coincides with that of the' 8chists. Half a mile north of the Pilbara Hotel, a large
laminated quartz reef outcrops. In places it is @ver 100 feet wide, and it s~rikes east-north-east and
west-south-west. It is slightly faulted in many places along its course.

" For eight miles aft.er 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 eig-ht miles from
Pilbara the road swings round to the east, and after following a valley, covered with reeent alluvium, for
about a mile crosses numerous ridges of a dark volcanic rock which extends to Station Peak.

"In accordance with instructions, I spent some days at Station Peak preparing a topographical
and mining map of that place, which will facilitate the work in connection with the preparation of the
Geological 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 across country in an
east and west direction but their width was not ascertained."

"To the north, sandstones, slates and quartzites [5838J outcrop. A good section of the latter can
be seen in Youlingoorina Peak, where coarse conglomerate of the Nullagine Beds rests unconformably

\
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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 a high range, two and a-half miles east of Station Pel\fk, a very fine section
is exposed. The top of the hill is formed of horizontal layers of sandstones [5839J 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 tIte 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 super.:ficial deposits, but in a few places
sandstones and greenstones outcrop. I,eavillg 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 amygdaloidallava 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 will be used when the
preparation of the geological map of the locality is undertaken later on.

"At Whim Creek a good deal of work has been done on the Oopper 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 bres found are the red oxide (cuprite) and blue and green
carbonates (azurite [5843J and ma,lachite [5844J). The workings extend for about ·half a mile al,ong the
face of the north side of a low ridge formed of clayslates, which dip gently to the north.. Numerous
tunnels have been driven into the hilLand a large amount of ore has been stripped 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 abo~t
three miles south-west from the Whim Well mine. The workings, consisting Of tunnels, 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, raised. at
, Mons Cupri' consists of cuprite, malachite [5846J and chrysocolla [5847J.

" 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' }Io'ns Oupri' there is an abando~ed lease known as the' Colorado,'
on which a little desultory work has been done, and, a few tone of lead ore consisting of cerussite [5852J
and pyromorphite [5851J have been raised. I
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"Between Whim Creek and Roebourne, the road traverses a large open plain which in most piace~
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 [5856J 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 Hatding River is reached, but between that river and Roebourne several
narrow belts of volcanic 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. 245p, for assistance towards boring, Mr. Gibson, the
Assistant Geologist, who happened to be engaged on the Murchison, was instructed to visit the loeality
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) fl.nd 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 n.) 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 whieh 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 4t feet
shaft, and is in hard country all the way. Several other shafts have been put down on the leases to depths
of about 200.feet; these are. shown-with their vertical depthsc-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 :(llans.

"Speaking 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 I.) a suitable bore site; a vertical bore at this l'lpot 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 bound~ry would naturally c~t the lode at a much shallower depth.

" I would recommend the Government to assist the owners of these properties in their boring
operations.'" -

Boring was eventually carried out' at site~ 1 and 2, selected by Mr. Gibson, and the results given
in the tables below, and the plan and section, Plate n.

Summarising the results of the operations on the completion of bores 1 and 2, Mr. Gibson reports
as follows :--

" Since my origillltl report re boring at Peak Hill was prepared the underground plans of the
Peak Hill G.M. have been olltained 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 feet, assuming that is that the surface level of \the mouth. of the main shaft and the bor~s is
the same. '

" It 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 exam.ination of h!j.nd 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., thi8 latter depth being
almost exactly the calculated position of the lode; while the depth in No. I-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."



The foilowing tabies give the record of the strata pierced, together with the resu1ts of the sampling
carried out under the direct supervision of Mr. Sirnpson:-

RECOHD OF S,TRATA AND ASSAYS IN No. 1 BORE, PEAK HILL.

Asoays by lIIr. E. S. Simpson.Nature of Strata.Depth in feet. !
0-130

130 - 153
153 - 153t
153!- 272
272 - 285
285 - 289!
289!- 345
345 - 371
371 - 382
382 - 382£
382£- 413
413 -- 414
414 - 450
450 - 452
452 - 465
465 - 482
482 - 502

502 - 520
520 - 590

590 - 614
614 - 633
633 - 638!
638!- 645
645 - 701
701 - 807
807 - 818

818 - 823

823 - 842

842 - 852
852 - 897
897 - 900
900 - 920
920 - 930

930 - 965

No core (probably mica schist)
Mica schist
White quartz
Mica schist, passing into chlorite schist
Chlorite schist
Calcite
Chlorite schist, passing in places into mica schist
Massive chlorite rock
Slightly foliated chlorite rock
White quartz
Foliated chlorite rock, with veins of calcite
Highly foliated chlorite rock, with small veins of quartz
Slightly foliated. chlorite rock
Calcite
Slightly foliated chlorite rock
Massive chlorite rock
l!'oliated chlorite rock with small veins of quartz

Massive chlorite rock
Foliated chlorite rock, with small veins' of quartz a.t about

588ft.
Mica schist, passing into chlorite schist
Chlorite schist .. ,
Pyriteous chlorite schist
Slightly foliated hornblende rook
Chlorite schist, with small qua.rtz veins
Fine-grained massive (?) chlorite rock
Chlorite £chist .. ,

Highly altered chlorite schist (pyriteous)

Chlorite schist ...•

Massive (?) chlorite rock
Chlorite schist
Highly altered and slightly graphitic schist
Chlorite schist .,.
Graphitic schist, carrying a considerable amount of

pyrites

I
Chlorite schist, gradually passing into mica schist at
. about 950ft.

484ft., schist; gold. nil
484!ft., quartz; gold, nil
485-492ft., schist; gold, nil

625-63Oft.; gold, trace

650-654ft.; gold, trace

812ft.; gold, trace
813ft.; gold, trace
814ft.; gold, small trace
815ft.; gold, 20grs.
816ft.; gold, 1dwt. 15grs.
818ft.; gold, trace
822ft.; gold, nil
825ft.; gold, nil
829ft.; geld, 3dwts. 6grs.
830-832ft.; gold, 1dwt~ 15grs.

919ft.; gold, nil
921ft.; gold, nil
925ft.; gold, nil
930ft.; gold, nil

RECORD OF STRATA AND ASSAYS IN No. 2 BORE, PEAK HILL.

~ePth in feet.j Nature of Strata. Asoays by Mr. E. S. Simpson.

0-110
110 - 166!
1661- 169
169 - 23.1

231 - 237
237 - 449

449 - 477
477 - 478
478 ~ 481
481 - 4891
489~--- 567

567 - 587
587 -- 65L
651 - 675
675 - 743!
1431-- 744

744 - 746
746 - 749

749 _. 754

No core
Mica schist
Granite, partly foliated
Mica schist and mica chlorite schist, with small veins of

qua.rtz and calcite
Foliatl"d mica chlorite rock
Chlorite rock and amphibolite,. passing in places into

mica chlorite schist
Mica-chlorite schist ",nd less foliated chlorite rock
Graphitic schist with pyrites
Chlorite rock and amphibolite with quartz veins
Mica chlorite schist with quartz veins
Chlorite rook, slightly foliated at. times, and passing into

amphibolite; 5in. quartz vein at 537ft.
Mica schist, with quartz veins
Mica schist and chlorite rock, more or less foliated
Amphibolite, with quartz veins
Chlorite rock and schist, with quartz veins
Graphitic schist

Chlorite rock
Graphitic schist

Quartz and mica chlorite schist, with pyrites andgra­
phite in places

Quartz and schist, with graphite and pyrites;
gold, lOgrs.

Schist withgrapp.ite and pyrites; gold,
10grs.

750-754ft., quartz and schist, with pyrites;
, gold, 15grs.

...
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RECORD.OF STRATA A;'D ASSAYS IN No. 2 BORE, PEAK HILL--cootinued.

979i- 982 Micaceous quartz schist

930!- 936 Mica schist
936 - 952 Mica chloride schist
952 - 956! I Calcite (marble?)
956!- 962 Caloareous schist
962 - 969 Mica 'schist with quartz veins
969 - 979t Mica chlorite schist with pyrites and quartz veins

Depth in feet.j

754 - 762!

762!- 763

763 - 774
774 - 783
783 - 806

806 - 808

808 - 809
809 - 812

812 - 870

870 - 884

884 - 888
888 - 889
889 - 891
891 - 918

91H - 923 .

923 - 926
926 - 930!

Nature of Strata..

Mica chlorite sohist, with pyrites in places

Graphitic schist, with pyrites

Mica ch10rite schist
Amphibolite, more or less foliated
Mica chlorite schist, with a little graphite at 799ft.

Graphitic schIst, with pyrites

Quartz and calcite
Schist, with pyrites and quartz

Mica chlorite schist, with pyrites, quartz, and calcite in
I!laces

Graphitic schist, with pyrites and small quartz veins ...

Mica schist
Quartz, with a little pyrites
Mica schist, with quartz veins
Mica schist and mica chlorite schist, with quartz veins]

Quartz, with a few bands of schist ...

:Mica schist
Quartz, with bands of schist

Assays by Mr. E. S. Simpson.

756!-759ft., schist, with pyrites and qnartz;
gold, trace

76G-762!ft., schist, with pyrites and quartz;
gold, trace

Schist, with pyrites and graphite; gold,
2dwts.1gr.

799!ft., schist, with pyrites and graphite;
gold, 1dwt. llgrs.

Schist, with pyrites and ~aphite; gold,
10grs.

Quartz, with calcite and pyrites; gold, trace
Schist, with quartz and pyrites; gold, 1dwt.

19r.
841.844ft., quartz, with calcite and pyrites;

gold, 4dwts. 17grs.
852!-855~ft., schist, with calcite and pyrites;

gold, trace
855!.858!ft., schist, with calcite and pyrites;

gold, 2dwts. llgrs.
85l:l!-861Ht., quartz and schist, with pyrites;

gold, trace
86l!·866ft.. quartz and schist, with pyrites;

gold, 10grs.
870-872ft., schist, with graphite and pyrites;

gold, 2Ogrs.
872-874ft., schist, with graphit~ and pyrites;

gold, 15grs. .
874-876ft., schist, with graphite and pyrites;

gold, lOgre.
876-878ft., schist, with graphite and pyrites;

gold, 2dwts. 19r.
878-88Oft., schist, with graphite and pyrites;

gold, 15grs.
880-882ft., schist, with graphite and pyrites;

gold, 4dwts. 12grs.
882-884ft., schist, with graphite and pyrites;

gold, 4dwts. 7grs.

Gold,2dwts. 19r.
Gold, Idwt. 6gr.
894.896ft., schist, with quartz veins; gold,

1dwt. 15grs.
896-898ft., schist with quartz veins; gold,

1dwt. 15grs.
918-920lft., quartz with a little schist; gold,

1dwt. 15grs.
9201-923ft., quartz; gold, 1dwt. 6grs.

926-928ft., quartz with schist; gold, traoe
928-930tft., quartz with schist and pyrites;

gold, trace.

940ft., quartz vein with pyrites; gold, 'trace.

969-972ft., schist with py~ites; gold tr,tCe.
977·978ft., schist and quartz with pyrites;

gold, trace.

Mount Morgans.-An examination of this field was undertaken by Mr. Jackson, and from his
report the following resume has beeu prepared :--

., 'l'opography.-The main fea,ture of this district is a rough broken ridge, immediately behind the
townsite, extending north-westerly and south-easterly for about five milel!. The remainder of the country
consists of level saudJ flats, broken only here and there by small isolated greenstone hills. The area
mapped and examined comprises about 30 square miles, a.nd it appears more than likely that this is part of
the north-western extension of that belt of auriferons rocks which includes Edjudina ar..d Yundamindera, .
and which has already been described in a former Bulletin, No. n.

" General Geology.-The stapleformation 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 geological
mapping 'lomewhat difficult, but as far as pogsible 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 a.lthough they present many
varieties, have all been distinguished on the map by one single colour and symbol. They chiefly occupy



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, thGse, a,s might be
expected, being most prominent along the main .i unction 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.

"Economic Geology.-The ore deposits of the Mount Morgans district are separable into two
main divisions :-

"Ca.) Lodes which are genetically similar to the banded and hematite-bearing quartz lodes
which form such conspicuous features in the Murchison and Mount Margaret
goldfields,

"Cb.) Gold-bearing quartz reefs o~ 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 qJ.iles, occurring along t4e main
junction line between the greenstones and the porphyry. These banded quartz veins vary mllch 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
dl;lgrees. The ore chutes also have a marked trend to the southward.

" The second division, the normal qultrtz reefs, are found occurring almost entirely within the
smaller areas of greenstone to the eltstward'Of the main dividing ridge.

" The following table shows the gold yield from the Mount Morgans district from 1897 to the end
of 1903:-

Year, Ore treated. I G"ld therefrom.j
Rate

per ton.

tons. ozs. OZB.

1897 ·4'00 6'00 1'50
1898 1,796'00 2,175'28 1'21
1899 5,562'00 13,7l0'60 2'46
1900 25,003'00 32,044'41 1'28
1901 36,012'00 42,697'64 1'18
1902 56,367'50 56,432'50 1'00
1903 ,,' 93,526'75 69,081'52 '73

-----------
Total 218,271'25 216,14:7'95 '99

"This district as a whole is well watered, the supply pumped from two wells for the Westralia
Mount Morgans and Guests mines being 8ufficjently 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 instructell to visit Mulgabbie to report upon the discovery of telluride ores at that
centre. It would seem that, from this officer's observations, "the formation of chief importance in this
district consists of a system of basic rocks appearing in the form of schists and weathered greenstones
outcr0'Ps; there are also several areas occupied by an intrusive porphyry, The latter are of small extent,
but the former rocks eover 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

"Ca.) Alluvial Hats ;
"Cb,) Small rich veins or leaders. #.

" From the l~tter ~he total production to the end of 1902 is as follows :-

Year. IFrom specimens,l From Ore. Total.

ozs. ozs. ·ozs•.
1898 44'60 44'60
1899
1900 897'42 *147'80 1,045'22
1901 620'65 t123'76 744'41
lool! 6'60 t190'04 196'64

--'--
Total 1,569'27 461'60 2,030'87

• From 7 tons ore, t From 8 tons ore. t From 53'25 to~s ore.

, " With regard to the quantity of alluvial gold obtained, there is no informatiori which will enable
the amount to be stated, since the production from this source is included in the returns from the
Kurnalpi district generally. '

~ The Geological Features and Auriferous Deposits of Mount Morgans, and Noteson the Geology'and Ore Deposits of Mulgabbie,
by C. F. V. Jackson. Bulletin 18. Perth: By Authority, 1904.
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"Most of the mmmg 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.
ThesfJ leaders are usually only a few inches in width, and a considerable portion of the gold has been
obtained by dollying the rieher portions; they trend about north-west and dip at an average anglfJ of
about 75 degrees to the south and west, and in ver.v few cases have been worked below about 80 feet. In
addition to the q.uartz leaders, several lines of jointing' indieators' 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 made; 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 18.11

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 <If all
existing leases, shafts, and surface workings, 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 general 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 depo~its, can be divided into two divisions, the granites and tbe 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 ell:act
extent IS 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 scbists, running parallel to the
lines of foliation and occurring for the most part in the form of low bare ridges.

"Economic Geology.~Theauriferous 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. I Ore treated. IGold therefrom·1
Rate

per ton.
-------- ---~--~-~

ton•. ozs. OZ8.

Previous to 1897 173,311'00 92,251'26 '52
1897 35,519'00 16,703'77 '47
1898 26,517'35 11,601'55 '43
1899 29,087'18 12,302'11 '42
1900 51,134'10 *27,110'46 '52
1901 26,081'00 t25,280'28 '96
1902 39,533'00 t21,899'01 '55
1903 49,639'50 §21,698'66 ' '43----_.

Total 430,822'13 228,84:7'10 '53

• Include. 818'4000•. by cyanide from unknown tone. t Include. 3,350'9000., by cyanide from unknown
ton•• ' t Include. 1,258'0000•. by cyanide from unknown tons, § Include. 7,317'0500•• by cyanide
from unknown ton••

"The water met .with in the mines throughout the district is salt, and is ~enerally very abundant,
especially in those mines situated near the edge of the salt lake, where the wa.ter level is only a few feet
below the surface, It is in most cases used for battery purposes, but is unsuitable for cyaniding or for
boiler use,

"Timber of good size and quality is plentiful throughout the district.

11 Loc. Oit.
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"PARKER'S RANGE.-In addition to Southern Cross, a short visit was'made;! to Parker's Range.
The characteristic features here are very similar to those at Soutllern 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 bandlil of bematite-bearing quartzite.s. 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 distriG,t."
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 prepare a topographical 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 cross-sections, showing the trend, extent, and structural relations of the ore deposits and
the enclosing rock masses, than mere surface features, such as the Parliamentary motion implied.

This work, which contams, 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
dimensions), 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 de~riptions and statistics, will form a
permanent" Record of the Mines of Norseman" up to date, j1nd 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 little time must of necessity
elapse before the maps and report can be made available to the public.

Mr. JJampbell, the officer entrusted with the work, has prepared the following synopsis of his
labours:-,

"I have to reporf that during the year 1904 my work was exclusively on the Norseman
Topogrllphicalltnd Geological Survey, and occupied 263 days in the field, besides six days entailed
in travelling to and from Perth.

" On completion of the survey earl.y 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 extends over an area of
II 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 Oowan and 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 composed chiefly of hilly ranges, trending tdightly east of
north; the priI).cipal 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 Oowan is 865 feet, and that of the hills from
1,000 to 1,500 feet above sea level. Dund~8 Lake, eastward of the Norseman Government tank, is about
20 feet lower than I,ake Oowan. The wooded hills and extensive lake flats give a very varied appearance to
the landscape. The western shores of the lakes are mostly steep aPld 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 massiv~ 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'countrv, where several north and south lines of banded quartz and ironstone occur,
intercalated w(th band~ of actinolite rock and sericite schists. Some of the latter show evidence in
places of having beAn 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, throug'h 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 ~nd also slightly
auriff!rous, and occasionally alter into porphyry. They vary in colour from white to black, but all
exhibit the characteristic beads of glassy quartz.

• Geology and Anriferous Deposits of Sonthern Cross, Yi1g'arn Goldfield, by Chas. G. Gibson, RE. 'Bulletin 17. Perth: By Authority, 1904.
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"A remarkable 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 interrupted 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 iron$tone 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 no'rth side of the norite. No intrusive rock occm:s 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, Oardium, or Cardita, and numerous fragments 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 mining field, the auriferous massive qua.rtz
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 It\ases 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. 'l'he reefs are mostly north
and south and underlay 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 Qoincides with westerly inclination of that formation. At the Lily and adjacent ground in
this ampbibolite area, some of the reefs are almost horizontal. The reefs also vary exceedingly in
occurrence, some having well-defined walls, as at the Oumberland 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 amphibolite rock, as at the Valkyrie. With the exception of the Norseman G.M. line of reef,
which is over two miles long, the reefs are mostly short.

"The alluvial,gold workings are of small extent, and are mostly t;lonfined 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 has
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 imy work in progress at the
present time'on the leads.

" Inclusive of the year 1903, 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 gl:OSS ounces per ton, w}:J.ile 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 31,711'77 fine ounces from 33,431! tons, a yield of '948 fine ounces per ton, besides 118'5 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 Aug-ust, Mr. Gibson furnished the
following report upon a short visit he paid to Cuballing, to inquire into the authenticity of the discovery
oftin:-

"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 \Ililes 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 marki;ng 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 applied for as a reward lease by the original prospectors, Messrs. Reynolds and partJ-. . Here the
quartz and hematite (magnetite) are in well,defined, roughly parallel, alternating layers, those of the
hematite being from about one-sixteenth to one quarter of an inch in thickness. It is this latter mineral,
which on the surface has a somewhat granular appearance, that has been mistakf'n by the prospectors for
tin. About 20 samples were taken over a considElI'able length of the outcrop, some by myself and some
b.v the prospectors, and these were, on my return to Perth, carefully tested by myself in the departmental

"Laboral.ory, 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, unnecesslJ,ry."

Reward Lease at Newcastle, Toodyay District.-On the 7th September, Mr. Gibson
l'eported 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
throug-h the lease in. a g-eneral 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
~nq, veins of quartz funnins- 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 cOlipIe 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. I obtained, however, three
sets of sam-ples 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 oUe 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
above assay results and what I was able to see, I am of opinion that payable gold will not be found on this
lease.

"I was,shown several specimens which were said to have been taken from the originalstringer, and
though small, they showed course gold freely. Although there is a likelihood of other smallrich stringers
being found, they are not likely to be of sufficient size or number to render the proposition ~ payable
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 rnVes due east of Mt. Barker
Railway Station. No less than 16 bores have been put down inthis district in search of coal, all of t.hem
without success, as described in the Annual Report of this department for 1900. Only one of these was
in the vallef between the Porongorup Range and the Stirling Range, viz., No. 14, which was 1H 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 matlilrials from Sundberg's bore show that this hole passed
for 212 feet through clay, sometimes more or less sandy, without striking any coal or carbonaceous 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.

" It is evident that as bed rock 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 immediatf\ vicinity. There is a
greater possibility of boring being successful in the neighbourhood of Napier Creek, to the west of
Reserve 647A, and I consider that the Government would be justified in assisting Mr. Sundberg by the
loan of a plant to bore thereabouts. Th9 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 A.nnual 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 !!andy plains covering tertiary (?) deposits, through which rise occasional outcrops of granite. In

~ addition to the area of granite round Albany, there are outcrop!! 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 outcrop is on the south ,~ide of the river, between
two and three ~iles to the east of Reserve 647A.

"The granite is undoubtedly continuous between these ontcrops 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 ill 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 gravel, and no outcrops of the
sedimentary beds arevisible.

"Taking into consiaeration the results of the boring that has already been done in this district,
and the fact that the granite was found ontcropping in severa.l places near the centre of what was thought
to be the sedimentary area, I am of opinion that any boring done in this vicinity would si~ply 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 Geologist Gibson's report merely confirms what has been written during the last few
years on the question of the oc'currence 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 is crossed by the Phillips River Road. It is not quite clear to me whethel'
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
bpulders of sandstone.

• Not reproducell.
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"At the crossing of the Kalgan River, at Reserve 800, :hich i~ 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 relationFl 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.

"ApproachingMoingup from tbe south, quartzites and quasi-vitreous sandstDnes emerge from
beneath the horizontal sandy beds, and form the comparatively low ground at the foot of the Stirling
Range." .

This condition of affairs is I!ictorially represented in the sketch section* herewith, 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 outcrop in several places in the bed and on the
banks of the river j 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 Albanyand Cheynes Bay, warrant the deduction that boring in the search for coal is unlikely to
be successful.

Reputed Petroliferous Deposits of the Warren and the Donnelty Rivers.-Since
the date of the last reportt, '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 ·.gamples from. the
borehole were submitted, and the following isa description thereof:- .

do.

Nature of Strata.

No core
Fine angular sand of quartz felspar and mica, with a littlecarbonaceous

shale
Do. do.

No core ... ..
Coarse angular quartz sand, with a littlQ felspar and a few pale garnets
Very coarse angular sand of quartz and felspar ...

Do.' dO. do. ... ... . ..
Fine angular sand of quartz and felspar, with a little mica and a few

pale garnets
l!'ine angular sand of quartz felspar and mica
Coarse angular sand of quartz and felspar ...
Coarse angular sand of quartz and felspar, with a little mic!!>
Coarse ~gular sand of quartz and felspar, with a little mica and a few

pale·· garnets . '
Coarse ahgular sand of quartz and felspar
Fine micaceous and somewhat sandy shale...
Coarse angular quartz felspar, sand and gravel
Fine white quartz sand
Coarse angular quartz felspar, sand and gravel
Coarse sl1nd of quartz and felspar, with a few small pale garnets
Fine quartz sand
Coarse angular quartz felspar sand ...
Fine quartz sand
Coarse quartz sand, with a little felspar

Thickness. D"epth.

feet. feet.
7 722-::J
7 7290

25 736
129 761

10 890
5 900
5 905

25 910

17 935
168 95ll

10 1,120
8 1,130

22 1,138
3 1,160

142 1,163
35 1,305

150 1.340
70 1,490
40 1,560
70 1,600
40 1.670

9 1,710

Opal at Coolgardie.-In consequence pf 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 him for tb-e 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 Coolgardie has been demonstrated by the specimens submitted

to the department on the 6th ofJuly,. and also by a further series collected during an inspection 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 Coolgard.ie
Rail\\ay Station.

" The mineral occurs in o\le 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 amphibole rocks, which are the staple formation in the vicinity. This belt or zone of altered
rock has a width of about 26 feet, and trends ina west-north-west direction. .

"The rock is very finein texture, being banded or foliated, and in places considerably contorted;
the foliation planes being almost verti<?9.l, or dipping at a very high angle to the south. The outcrop 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 j-oints and partings, and the infiltration of solutions and
subsequent dep6sition has given rise to deposits of silica in the form of extremely minute veins, or filling
small cavities; both the crystalline form, quartz, and the amorphous form, opal, occurring in association.

• ;N"ot rerroduc~d. t 4\nmill1 Pro~ess Report of the Geological.Survey for the year 1902. :r~rth: By Allthority: 1903,p. 15.
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" The opal is, in ~eat part of the variety, known all common opal, bnt in pJaQes in the minute veins
it has assumed the precious or noble variety, and shows considerable brilliancy. Silioification has also taken
place to a slight extent on either side of the main formation in the less metamorphosed rock, which is
now mU<:,h 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 aud trenches of an average depth of eight feet; hence the operations proposed by. Mr. Moore
wou~d be one of the forms of mining anticipated in Part Ill. of the Mining Development Act."
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"The question as to whether there is reasona.ble probability of such mining operations proving to
be of a remunerative character would depend on the fulfilment of the followiJJg conditions :-

"(a.) That they should result in tbe 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 abundaDce to
pay for mining in hard rock. .

"With resped to (a), though some of the spe~imens have shown ~eat brillia.ncy, 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 ' sal~able.' 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 ha.s assumed the noble variety a produl·t has bE'en formed similar
to that known to gem dealers as 'matrix.' This in sufficient quantit.v 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 o~ 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 cavitie"l j and pieces of precious opal
of uniform quality, much larger than those generally employed by jewellers, a,re extremely rare.
Moreover it i>l reasonable to suppose that the opal would have a.ssuwed the noble va.riety und.er 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 hvalite in hard vecicular basalt,
and such deposits have not been worked commercially j 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 atCoolgardie
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 such as would not be likely to yiel~ a consistent supply;
fwther, the use of explosives is practicftlly inadmissible on account of their shattering effect, and the
intrinsic value of gem opal (a few shillings to £1 108. 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 deposits j the result of secondary silicification, which has been
observed elsewhere in the rocks of the Eastern Goldfields,"

79-26 (mostly tantalic oxide)
1'10

16'67
3'01
'52

trace

MISCELLANEOUS 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 :--

Mangarwtantalite, G.s,~. 293.-Specimens of this mineml in its massive form were received during
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
Tin dioxide
Manganese protoxide ...
Iron protoxide '"
Lime
Moisture

Specific gravity

100'56

7'15

'15 per cent.
1'04 per cent.

to render it of any cOIDm6'fcialvalue as an ore of cobalt.
I have, etc.,

A. GIBB MAITLAND,

Government Geologist.

Sand '10 per cent.

Sand '64 per cent.

Sand '12 pe~ent.G. S. t. 408

G. S. L. 406

G. S. L. 407

Guano.-- Several samples of guano of excellent quality were received from the islallds of the
Recherche Archipelago, partial analyses of these gave results as follow:-

_.G. S. L, 405 Sand '50 per cent. Phosphorous Pentoxide 37'04 per cent" equivalent to
Calcium Phosphate 80'80 per cent.

Phosphorous Pentoxide 31'55 per cent., equivalent to
Calcium Phosphate 68'86 per cent.

Phosphorous Pentoxide 36'08 per cent., equivalent to
Calcium Phosphate 78'78 per cent.

Phosphorous Pentoxide 39'14 per cent., equivalent to
Calcium Phosphate 85'44 per cent.

"Precious Opal.-,Several specimens of precious opal were sent to the Laboratory from Coolgardie.
Some of these we.f.e of very good quality, but were too small to be of mu.ch value. The deposit was
rf~ported on by the then Acting Government Geologist, Mr.•Tackson.

- Scheelite,--This mineral has already been reported froI;l1 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 Tung-stic Acid 50'93 per cent. The sample
was considerably contaminated by the admixture of quartz with the scheelite.

Oobaltijerous Asbolite.-An assay of a sample of asholite from Greenbushes showed it to contain
nickel and cobalt as follows:-

Nickel .
Cobalt .

These percentages aretoo low
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MINING STATISTICS TO 31sT DECEMBER} 1904,

LETTER OF TRANSMITTAL.

Department of Mines,

Statist's Office,

Perth, 30th J nne, 1905.

The Secretary for Mines.

SIR,

I have the honour to transmit, herewith, the Mining Statisticsof'1904.

}'rom 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 pra~tice

in the other States of the Commonwealth, is recorded in standarp. tons, of 2,240Ibs.

In order to bring the returns giving the details of the production of each mine,

from 1897 to 1903, into harmony with those subsequently: published, it· will be
. .

necessary to recast the figures relating to the output, substituting" fine gold" content

for" gross weight." This work has been undertaken but is not 'yet co~plete. 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.

1 have the honour to be;'

Sir,

Your obedient; servant, ..

J AMES W ALLACE,

.Statist.
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WESTERN AUSTRALIA.

SUMMARY OF MINERAL PRODUUT~.

GOLD and OTHER MINERALS pmduced during 1.904, and the estimated Value thereof, together. with a comparison for previous years, and the Total Production to date.

DESCRIPTION OF MINERAL.

1_~__19,O_4' I 1,90_3_. + 1,902_._~_'1-,--__---c190_1.__-1--_,---,.190_0_·-,-__1_..P__RE_V_Io_u,S._T_O_1_90_0_'_I TO_T_A_L-;-T_O_D_A_TE_.__

Quantity. I Value, Quantity. 1 Value. .Quantity.1 Value.. Quantity. I Value. Quantity. I Value. Quantity.j Valne. Q=ntity. I Valne.

.£ .£

GOLD (Exported and 'tMinted) fine ounces 1,983,230

.. , (Exported) statute tons

.. , (Exported) fine ounces

.. , (Exported) statute tons

13,997

294

34,448

364,756

429

13,306

85,458

11

373,598

41

230

54,865,257

346,989

294,592

5,85(j

52,883

33,644

57
I

684'

52,234

706,951

2

71,487

740,214

22

291

1

27,712

2,838

13,306

95,797

91,208

9,239

3$14,514

16,479,386 12,916,371

2,001

9,982

684

33,617

°t
57,844

17,953

°t

12,952

3

3,594

9,258

242

3,594

56,702

43,673

54,835

6;007,6ll 3,879,575

27

15,927

°t

12,251

l,414,3ll i
823

6,183

4,348

7,609. 28,749

152

69,900

13,246

68,561 118,410

7,235,653

40,000

21

734

9,960

20,569

60,869

277

9,190

2,040

1,340 . 18,210

8,090

86,188 ll7,836

41

39,78.3

7,947,662 1,703,417

36

5,080

83,293

178

230

88 4,800

69,128 140,884

2

55,890 620

56,541 2,262

19,153

10

8,770,719 1,871,037

4t

22

1,280

817

20,526

220

133,427

168,ll3

2,064,801

1,699

67,174

45,912

8,424,226

58,817

25,180

577

855

3,969

1,442

13,397

399,190

138,550

do

do

do

do

do

do

do'

do

(Raised)

(Raised) statute tons

(Raised) do

.., (Exported)

(Raised)

.., (Exported)

(Raised)

... (Exported)

(Raised)

... (Exported)

ASBESTOS ...

LIMESTONE

COAL

COBALT ORE

BLACK TIN

rOrll ...
!

LEAD~Silver-Lead Ore
I
LPig ...

IRONSTONE

SILVER ...

COPPER ORE ...

ANTIMONY

8

24

1

24

6125t
... I

----- ------ --------- --------- 1 1 ---- --------- - --1--"'--
... .£8,623,587 ... .£8,971,937 ... .£8,094,617 ... 1.£7,439,469 .. , .£6,179,536 ... .£17,084,292 ... 1.£56,393,438

do

carats

TOTAL VALUES

PLUMBAGO ORE ... (Exported)

PRECIOUS STONES (Exported)

't Since May, 1899. 0t Weight not stated. 3 t 25 Small diamonds raised, weight not stated. 4t 4cwts. 't1cwt.



AUSTRALASIAN MINERAL PRODUOTION.
------

COjfPA1?ATIVE'TABLE showing the Output of all Mineral Products from the several States of A7tstralia and the Colony of New Zealand du,ring 1904.

QUEENSLAND.

Value.

NEW ZEALAND.

Quantity. IValue.

·SOUTH AUSTRALIA.

Quautity. IValue.

TASMANIA.

Quantity. IQuantity. I Value.

I v,~
Value.

Western Austra.lia.I __N_E_.W_S_OU_T...,.H_W_A_LE_S_'_1

Quantity. \ Value. Quantity. j Value.. Quantity. I
DESCRIPTION OF' MINERAL.

carats {14,296 11,620 1 ... st14,125 ... ... ... ... ... '" ... . ..

::: ---;_1_8_'623_::_~·_7_1 2t_:_:~_._ --6-'40-~r-::-: --:-::- -3-,704-'-:-::- --.-.~--1--3'-33-2-~8-98 __7_~__ -1-,4-16-1:-::-:-1--~-~-'---5-:-::-;-5:'-1'--:-::-'- --;;~8-:4_4:-~~-:
I

Total Values

oS
1,983,230 8,424,22

...
3,969 25,180

59
59

1,103

768,919

112,875

.£
1,987,501

100

128

467,897

1,537,838

1,094,461

§

26,059

27,091

.£
123,648
382,356
24,597

§

46,687

43,440

29,110
6,278
3,051

15

2,975

51,942

]0,893
1,]47

203,702
255,228

.£
280,015
596,956

1,640

245
16

6,840

°t

51,138
2,072

61,109

65,921
5t8,583

104

160

§
§

3,390

5,190

1,905

70,208

.£
3,252,045

71

4t20

§
§

3,620

28,653

765,596

121,741

2,673

3,581

24,560
3,540

71,858

1,659
10,820

270,276 ~

161,635

166,557
§

.£
2,714,934

257,896-

21

21

3,923

1,539

2,046
830

4,424
18,773

654,929

566,831
§

639,149
4,370

80,504
239

6,628
13,250
14,434

2,726

1,070
123,256

1,376,211
566,073

13.~:960 1
47,825

8,432
117,978

503
12,329

925
1,994,952

110,692
26,770

60

.£
1,146,109

376,325
44,062
65,964

6,303
415

8,661
23,173
24,975

25

269,8171

6,549\2,358
5,883

535
1,121,402

367,483
29,737
1,068

577
89

57,603
't109

40
370

6,019,809
171,006

37,871
545

577

1,699
...

2

58,817

45,912

67,174

855

°t

1,442

13,397

399,190

... fine ounces
... statute tons
... do
... do

\... do
... fine ounces
... do
... statute tons
... do
... do
... do
.. , do
... do
... do
... do
... do
... do
... do
... do
... do
... do
... do
... do
... do
... do
." do
... do
.. , do
... do

Gold ... ...
Oopper... . ..

Copper Ore .
Lead '" .
Manganese ..
Platinum .
Silver... .

Silver Ore .. ,
Silver-Lead Ore

Tin ... .
Black Tin ..
Tin Ore .

Wolfram... .
Zinc Spelter .. ,
Antimony ..
Bismuth .
Alunite ... .
Coal... .

Coke ..
Shale (Oil) .

Cobalt Ore .
Gypsum... .
Iron ... .

Iron Oxide .
lronst-:-ne .

Lime ... .
Limestone .

Molybdenite .
Plumbago Ore .

Precious Stones

U nenumerated

• Including Northern Territory. 't Ore and Metal. ·t Opal. "t Includes Opal, valued at £~,550. 't Antimony Ore. 5t Includes Blister Copper, 8,371 tons, valued at £582,540.
"t 6cwts. 7t Includes 1,931 tons Zinc Ore, valued at £1,982, and 9,869 tons Flnx, valued at £4,697. 't Salt. 0t Icwt. § Particulars not obtainable.



P AR'r I.-GOLD.

TABLE I,

MONTHLY GOLD PRODUCTION,

Return of Gold, in Fine Ounces, reported Monthly to the Mines Department from the respeCtive Goldfields and Districts during 1904.

GOLDFIELD. I DISTltlcT. January. I February. March, I April, May, I June. I July, I August. I September. I October, I November. December. Total,

OZB. OZB•.. __ . o~s. o"s. OZ8. GZ8. (}ES.-, ozs. OZ8. ozs. OZ8. OZB. OZB.

Kimberley ... .. , ... 13'07 8'71 8'71 8'71 6'97 10'45 10'45 8'71 8'71 95'22 8'71 17'42 205'84
Pilbarra ... .., Marble Bar 177'69 186'22 .. , 104'34 .. , ., . 607'24 22'78 354'20 709'49 650'96 316'45 3,129'37

Do ,,, ... Nullagine... 179'39 233'40 485'52 351'54 631'44 237'SO 231'99 416'68 599'68 462'68 481'03 589'13 4,900'28
West Pilbarra... · ... ... 650'01 60'96 584'81 41'46 369'86 591'15 7'65 .., 22'33 890'81 196'87 l1'SO 3,427'71
AshburtOn ... ... ... .. , 84'74 ...84'

74
1

.. , ... ... ... .. , 239'56 39'90 33'90 27"12 509'96
Gascoyne ... '" ... ... .. , ... . ... ... ... .. , ... ,., ... .. . .. .
Peak Hill ... .. , ... 1,229'SO 2,134'17 1,937'40 I 1,705'SO 1,118'42 938'30 852'33 773"45 655'01 754'90 938'15 1,075'84 14,113'57
East Murchison ... Lawlers ... 5,438'49 5,702'84 5,624'75 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 1,457'83 718'71 1,108'73 830'17 955'91 774'07 1,986'34 1,198'17 11,186'39
Murchison ... '" Cue .. , 1,316'52 925'SO 1,542'77 947'85 1,032'54 1,121'35 1,212'32 1,629'2~ 950'30 1,387'14 1,531'50 1,689'38 15,286'71

Do .. , ... Nannine 1,671'39 1,496'33 1,101'86 1,968'62 1,277'83 1,434'56 1,121'73 1,214'69 1,439'03 2,386'69 810'21 2,745'37 18,668'31
Do .. ' '" Day Dawn 12,064'22 11,334'43 13,123'11 ·14,407'16 12,266'04 13,977'18 13,256'75 13,940'20 14,058'55 14,567'73 13,875'98 14,292'16 161,163'51
Do ... ... Mt. Magnet 1,644'59 1,420'64 2,292'48 2,U87'64 3,150'25 1,640'72 1,743'53 1,264'56 1,149'79 1,176'95 1,056'23 657'22 19284'60

Yalgoo .. , ... '" ... 189'40 430'96 162'60 317'86 429'58 103'15 177'64 2'51 216'82 33'23 152'67 136'99 2;353'41
Mt. Margaret ... ... Mt. Morga.n!l 4,796'81 4,029'37 4,252'01 4,071'34 4,079'00 2,642'37 4,ISO'29 3,383'47 2,831')-13 3,135'35 5,781'12 2,044'07 45,230'33

Do ... ... Mt,MalCOlm 6,719'63 6,207'30 8,268'18 6,717'39 7,715'47 7,222'03 7,758'56 8,694'77 9,225'02 8,323'87 8,240'62 9,207'43 94,300'27
Do , .. ... 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 3,641'71) 3,867'54 4,895'22 43,992'65

North Coolgardie ... Menzies ... 2,258'06 1,982'21 3,092'88 3,179'66 2,742'10 4,406-81 2,583'47 3,304'34 3,456'24 3,404'00 3,420'91 3,27U'05 37,100'73
Do ... , .. Ularring ... 557'82 593'15 920'39 763'26 1,437'97 1,283'33 1,602'90 2,669'76 3,079'75 2,795'95 2,389'43 3,675'70 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 4,893'12 4,800'01 5,484'28 4,418'50 5,178'23 67,230'33
Do ... ... Yerilla ... 1, L42'36 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 2,367'09 1,666'61 888'28 -1,442'08 1,905'18 2,665-75 2,023'90 1,971'48 1,677'83 2,056'56 22,180'19
North-East Coolg-ardie Kanowna ... 2,579'58 2,993'SO 2,387'51 3,591'47 2,489'94 2,870'78 2,955'59 2,826'87 3,962'81 3,948'84 3,871'42 4,169'95 38,648'56

Do .. ' , .. Bulong 637'22 1,099'44 1,404'92 574'03 1,038'75 687'10 821'46 1,018'64 652'96 1,637'40 791'71 791'75 11,155'38
Do ... ... Kurnalpi ... 15'75 16'22 203'69 ... 35'94 133'78 58'00 115'34 28'40 176'67 38'17 329'11 1,151'07

East Coolgardie ... .. ' 84,738'72 89,546'88 99,410'38 88,586'35 89,247'97 85,382'07 86,005'78 SO,911'07 86,421'24 86,383'52 83,558'45 90,730'46 1,050,922'89
Coolgardie ... ... Coolgardie 3,653'02 2,912'73 4,226'20 3,146'31 4,274'97 4,031'57 4,159'51 5,134'24 4,129'00 5,013'52 6,005'26 6,818'68 53,505'01

Do ... ... _Kunanalling 732'72 1,534'32 1,122'84 852'82 616'82 643'29 728'17 627'18 419'64 782'67 687'98 946'30 9,694'75
Yilgarn ." ... ... 1,691'53 2,114'53 3,198'35 2,288'39 2,484'58 2,695'72 1,897'91 2,062'82 2,216'84 1,879'31 1,801'24 1,177'42 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 2,576'97 2,582'32 2,479'58 2,531'78 2,823'86 31,830'27
Phillips River ... ... ... 271'58 401'52 547'59 329'86 482'04 , .. 608'60 m'55 202'20 156'95 538'59 183'15 4,016'63
Donnybrook .. ' ... ,,, ... ... ... ... ... ... '" ... ... ... .. . ... ...

Goldfields generally ... ... ... ... .. , ... ... ... ... , .. ... ... , .. ..,
--------- ---------- ------------------------

Total ... 145.820'91 157,606'54 172,018'34 159,379'58 160,098'00 154,236'43 156,751'52 155,040'19 159,203'41 163,682'20 160,057'89 169,00)'43 1,9l3.835'44



TABLE H.

YEARLY GOLD PRODUCTION.

Return of Gold, in Fine Ounces, reported Annually to the Mines Depxrtment from the respective Goldfields and Districts, to the 31st December, 1904.

1904. 1903. 1902. 1901. 1900.

GoLDFIELD. DISTRICT.

I I I 1
District. Goldfield. District. i Goldfield. District. Goldfield. District, . Goldfield, District. Goldfield.

I.
0 205'841ozs. OZB. ozs. ozs. oos. I ozs. ozs. ozs. oze.

Kimberley ". ... ... ... '" ... '" ... ... 644'54 ... 301'71 ... 262'25 ... 504'21
Pilbarra... ... ... ... Marble Bar ... '" 3,129'37. ( 8,029'65 4,787'33 ( 9,570'04 4,501'02 ( 10,602'12 3,636'77 J 9,072'45 10,168';13 ( 14,507'02Do. ... ... ... Nullagine ... ... 4,900'28) 4,782'71 ) 6,101'10 ) 5,435'68 4,338'69 )
West Pilbarra ... .'. ... '" ... ... '" .., 3.427'71 ... 5,100'48 ... 1,910'42 .. 198'73 .. . 779'48
Ashburton .. ' .. ' ... '" ... ... '" ... 509'96 ... 903'94 ... 926'66 ... 938'04 .. . 1,493'56
Gasooyne 85'10 - 64'86... ... ... ... ... ... '" ... .. . ... ... ... ... ...
Peak Hill ' .. ... ... '" '" ... ... .. . 1U13'57 .. . 31,750'17 ... 35,297'81 , ... 18,607'23 ... 25,175'67
East Murchison ... ... Lawlers .. , ... '" 82,404'53 (

~590'92
86,565'13 ( 1;7,278'05 76,134'74'( 76,326'88 65,533'58 J 65,547'42 56,440'60'( 56,532'25Do. ... ... ... Black Range ... ... 11,186'39 ) 712'92 ) 192'14 ) 13'84 91'65 )

Murchison .. , ... ... Cue .. , .. ' .. , 15,286'711 20,688'781 21,016'821 18,755'541 18,383'98l
Do, ... ... .. , Nannine ... ... ... 18668'31 I 214,403'13 19,947'48 ~ 204,181'85

19329'49 I
172,914'32 17,690'99 I 123,865'85 25,913'18 93,833'87Do. Day Dawn 161:163'51 r 136,768'68 102'030'80 r 57,867'95 r 12,413'87 r... ... ... ... '" , I

Do. ... .. , ... Mt. Magnet ... '" 19,284'60 j 26,776'91 J 30,537'21 ) 29,551'37 j 37,122'84j
Yalgoo ... ... ... '" ... .. , ... . .. 2353'41 ... 3,138'35 .. , 5,198'89 .. , 8,351'30 ... 8,794'00
Mt. Margaret ... ... ... Mt, Morgans .., '" 45,230'331 59,511'4°1 51,092'421 41,607'091 31,819'521

Do. .. , ... .. , Mt. Maloolm .. , ... 94,300'27 r 183,523'25 83,529'04 J 182,763'92 78,i7l'96 186,818'98 84,278'40 I- 165,243'01 77,235'19 I- 126,855'11
Do. .. , ... ... Mt. Margaret ... '" 43,992'65j 39,717'48 57,554'60j 3li1,357'52j 17,800'4Oj

North Coolgardie .. ' ... Menzies ... ... 37,100'73 1 52'870'58} 50,168'26l 51'588<J2} 47,103'26l
Do. ... ... ... Ularring ... ... '" 21,7139'41 145,064'61 19,142'55 162,139'18 25,766'96 154,238'37 17,821'18 121,974.'00 11641'47 91,388'29Do. ... ... ... Niagara .. . ... '" 67,230'33 r 77,013'02 69,877'50 r 42,146'08 25:013'63 r
Do. ... ... .. , Yerilla .. , ... '" 18,964'14) 13,113'03 8,425'65j 10,438'72 7,629'93j

Broad Arrow ... ... ... ... ... .. , '" ... 22.180'19 .. . 26.021'17 ... 17,092'95 .., 29,885'18 ... 43,438'91
N.E, Coolgardie ... ... Kanowna ... '" 38,648'561 40,554'031 39,497'861 35,318'30} 38,127'321

Do. ... .. , ... Bulong ... '" 11,155'38 50,955'01 13,180'06 54,459'08 16,849'50 I- 57,627'45 17,445'04 55,583'21 17,129'11 I- 58,484'12
Do. ... ... ... Kurnalpi. .. ... '" 1,151'07j 724'99j 1,280'09j 2,819'87 3,227'69 j

East Coolgardifl ... ... '" ... ... .. , '" 1.0$,922'89 .. . 1,062,898'06 . ... 941,436'40 ... 856,748'86 ... 657,863'87
CooIgardie , .. ... ... Coolgardie " . ... " 5-3,505'01 '( 63,199'76 58,692'50'( 71,285'59 65,OO2'37 J 74,502'96 59,973'11 J 73,083'48 70,702'09'( 90,009'59Do. , .. ... ... Kunanalling .. , ... 9,694'75 ) 12,593'09 ) 9,500'59 13,110'37 19,307'50 )
Yilgarn ... ... ... ... ... ... ... .. . 25,508'64 ... 19,276'71 " 20,066'81 .., ~ "21,925'95 ... 24,353'94
Dundas ... .. , ... '" ... ... ... ... 31.830'27 ... 33,845'76 ... 28,579'34 ... 29,843'03 ... 34,036'83
Phillips River .. , ... ... ... ...• ." '" '" 4.016'63 .., 7,050'73 ... 7,441'30 ... 665'83 ... 36'72
Donnybrook .. , ... .. , '" ... ... ... '" ." ... 53'21 ... 61'36 ... 3'54 ... 339'95

Goldfields generally ... ... '" ... ... ... • 0 •• ... ... ... 108'93 .., 128'46. ----
~ Fine Ounces ... '" ... 1.913,835'44 ... 1,962,360'83 ... 1,791,344,'73 .. , 1,581,993'39 .., 1.328,620'71

TOTAL --- -------------
( Sterling Value ... ... £8,129,456 £8,335,579 £7,609,149 £6,719,881 £5,643,622

,



TABLE n.-Return of Gold, in Fine Ounces, reported Annually, etc.-eontiimed.

- 1897. I Previous to 1897, Total to 31st December, 1904..1899. 1898.
GOLDFIIlLD. DISTRICT.

I I I 1 J
District. Goldfield. District. Goldfield. District. Goldfield. District. Goldfield, District. Goldfield,

. ozs. ozs, ozs. ozs. ozs.
I

ozs. ozs. ozs. ozs, ozs.
Kimberley .,. ... ." .. , ... ... ... ... 804'06 ... 402'44 ." 209'32 ... 11,686'66 ... 15,021'03
Pilbarra ... ... ... Marble Bar .., ... 11,856'46 } 17,357'03 9,339'65} 12,746'05 4,804'81 J' 5,615'46 21,207'61 1 22,478'47 73,431'35 J 109,978'29Do, ." ... .. , Nullagine ... ... 5,500'57 3,406'40 810'65 1,270'86 ) 36,546'94
West Pilbarra ... ... ... ... ... ... ... ... 1,689'63 ... 296'37 .., 753'47 ... 301'10 ... 14,457'39
Ashburton ... ... .. , ... ... ... ... ... 1,572'00 ... 474'35 ." 277'03 ... ... ... 7,095'54
tJascoyne .. , ... ... .. , .. ' ... .. , ... 330'63 ... 12'29

19'~~'44JI
1

12'39 ... .. . .... (105:21
Peak Hill '... 30,582'24 .. ,

I,
14,m9~O 1O,372'lB ... 10,554'30 .. . 190,772'77.. , ." ... ... ... ... ...

East Murchison ." ... Lawlers ... ... 39,558'51 } 39,620'88 31,896'53 1 31,909'95 19,063'44 2,327'16 1 2,327'16 459,924'22 J 472,196'95
Do. .,. ." ... Black Range ... .., 62'37 13'42 ) ... .l 12,272'73

Murchison \ ... ... ... Cue ... ... .. 21'869'471 22,037'291 20,527'5411 20,827'001 179,393'131
Do. ." ... ... Nannine ... .. . ... 16,301'86 71,209'25 19,344'18 ~ 70,306'71 8,928'19

55,692'73
18,154'20 125,186'63 164,277'88 1,131,594'34

Do. Day Dawn 11,331'86 12,249'64 15,168'26 rI 53,143'53 I 562,138'10 r... ." ." .' . ...
16,675'60JDo'. ... ." ... Mt. Magnet ... ... 21,706'06) 11,068'74) I 33,061'90) 225,785'23)

Yalgoo ... OO' .oo ... ..•. ... ... ... 10,572'38 2,938'03 .., I 3,121'21 .. 6,301'58 ... 50,769'15'
Mt. Margaret ... ... ... Mt. Morgans ... .., 14'652'971 8,641'761 3,376'341 1 294'061 256,231'891

Do. oo. ... ,,, Mt. Malcolm ... ... 46,399'13 70,254'54 29,638'28J 42,12l'l~4 15,051'71 ~ 19,123'93 3,887'01J 4,448'39 512,M10'99 ~ 981,]52'37
Do. ... ... ... Mt, Margaret ... ... 9,202'44 3,841'20 695'88) 267'32 212,429'49)

NorthCoolgardie ... ... Menzies ... '" ... 58536'52 ' 46,758'961 48,457'331 18,479'791 411,043'451
Do. ... ." ... marring ... ... Hb99'16 ~ 100,631'51 3,709'08 ~ 62,692'53 608'25 ~ 51,544'41 57'21 23,011"16 110,715'27 ~ 912,684'06
Do. Niagara 22,703'15 • 8,112'48 504'03 I 189'13 ~ 312,789'35 I... ... ... .. , ... .., - I
Do. ." ., . .. . Yerilla .. , ... ... 9,192'68 4,112'01) 1,914'80) 4,285'03) 78,135'99 )

Broad Arrow ... ., . ... ... '" oo. ... ... 40,?15'81 ... 25,005'93 12,541'93 ... 8,333'96 .oo 225,116'03
N.E. Coolgardie ." ... Kanowna ... ... ... 63,881'85 } 136,717'641 27,5l4'761 7,460'241 427,720'561

Do. ..'. OO' ... Bulong '" ... ... 27,367'87 94,744'72 ]4,191'28 ~ 152,690'22 8,692'91 I 36,542'47 509'13 8,058'48 126,520'28 569,144'76
Do. .,. ." oo • Kurnalpi ... ... ... 3,495'00 1,781'30) 334'80) 89'11) 14,903'92)

East Coolgardie ." OO' ... ... ... ... ... 799,464'46 .. . 400,457'41
... I

284,297'70 ... 137,975'92 ... 6,192,065'57
Coolgardie Coolgardie ... .. . 89,081'78 J 68,722'90 1 89,613'8B 40,420'91 60,781'58 1 556,882'25 }... ... ... 110,359'36 16'~:~'27J 57,196'18 67,138'88 696,389'68

Do. .,. .oo .. , Kunanalling ... ... 21,277'58 20,890'98) 6,357'30 ) 129,507'43
Yilgarn ... ." .. , ... ... ... ... .oo 14,151'16 • oo 10,094'40 14,200'73 .. , 75,645'28 ... 225,223'62
Dundas oo. oo· ... .. , ... ... ... ... 37,839'28 ... 32,469'59 .. ' 17,115'64 ... 3,u63'25 . ... 249,222'99
Phillips River ... OO' ... .. , ... ... ... ~ .. ... ... ." .., ... .. , ... ... 19,211'21
Donnybrook ... ... ..... ... ... '" ... ... 370'27 ... 13'43 ... ... ... ... .. . 841'76

Goldfields generally ... ... ... ... ... 1,151'91 ... ... ... ... ... ... ... 1,389'30. ----------1-'-------
{Fine Ounces ... ... ... 1,443,321'12 ... 948,564'42 ... ,587,680'22 ... 507,111'22 , .. 12,064,832'08

TOTAL " . ----------- ..".-,.-~,~".-.-"--... ,-,-,-,-.""-'.-..-,..-.-,-- ,~ -,-,--.,-....--
£6;130,838

' .' ,_.',._ ·,k .•.·'· _.' <,_'_. ,_., ..
Sterling Value ... oo • £4,029,246 £2,496,307 £2,154,071 £51,248,149



TABLE Ill.

GENERAL RETURN.

Return showing,jor the respective Goldfields and Districts, the Area-in squarerniles,' Leases in force, particulars oj'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, jor. the Year 1904.

I
DATE OF PROCLAMATION OF GOLDFIELD. LEASES IN FORCE. P A.RTICULARS OF PLANT.

AVF.RAGEAREA IN SQUARE NUMBER OF MEN

Latest I
MILES. EMPLOYED.

Gl)LVFIELD. DISTRICT. WARDEN'S OFFICE. Milling. Cyaniding.

I
Proclamat1on To take Ameno~entl To ta.ke Area

--- I Othe~ LeaChingTFlit:-.

--'

gazetted. effect from
GOldfield.) District.

No~ inBoundaries effect from Acres. Above I Under
gazetted. Stamps. Mills. Vats. Presses. Ground. IGroun~.

I
Kimberley ... ... ... .. . ... ... ... Hall's Creek ... 20-5-86 20-5-86 31-10-02 1-11·02 33,000 ... 2 13 25 '" ... ., . 2\ a
Pilbarra \ MarbleBar ( l\'Iarble Bar 1-10-88 1-10-88 20-9-95 1-11-95 34,880 ( 25,205 20 204 45 1 17 ... 38 21... ... ... ... tNullagine )

... t 9,675 24 286 40 5 20 98... ...
West Pilbarra ... ... ... '" ... ... Roebourne ... 20-9-95 1.11-95 ... '" 9,480 ... 5 78 20 1 4 .., .. . 11
Ashburton ... ... ... ... ... ... ... 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 \ Lawlers ( Lawlers 28-6-95
I

28-6-95 28-3-02 2d,-02 25,420 {20,000 164 2,392 245 2 77 3 493 501... ... ... t Black Range ) ... I 5,420 89 1,017 15 2 4 169 137...
~cue ...

~
) 7,981 113 1,007 90 ... 32 ... 107 124

Murchison ... Nannine Cue 24-9-91 24-9-91 8-2-95 23-1-95 20,513 7,716 98 1,187 204 2 47 ... 92 112... .. ;- ...
(Day Dawn

... ...
728 98 1,058 175 40 6 396 :n9...

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 ._~'l... ... ... ... ... ... .. , .. . ... .. . "'J

~ Mt. Morgans ~ { 1,473 55 933 90 ... 51 3 219 257
Mt. Margaret ... ... ... Mt. Malcolm Mt. Morgans ... 12-3-97 1-4-97 28-3-02 2-4-02 44,976 3,708 143 2,384 266 2 61 1 329 451

Mt. Margaret 39,795 159 2,454 150 2 72 2 327 37::;
(Menzies

t 110

.34

2 135 1,649 180 2 62 5 249 326

North Coolgardie ... Ularring Menzies 28-6-95 28-6-95 12-3-97 1-4-97 30,609 5,182 77 909 80 ... 27 1 112 Hn... ...
( Niagara I

...
I 779 111 1,297 120 3 55 3 256 325

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

fKanowna

J
{ 1,099 82 1,073 195 12 67 ... 171 :H5

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,oJ,52 27 612 5 1 ... ... 4 8

East Coolgoardie ... ... ... ... ... ... Kalgoorlie .., 21-9-94 1-10-94 20-3-96 15-4.96 632 ... 246 3,579 655 108 230 120 3,006 3,249

Coolgardie \ Coolgardie J Coolgardie 6-4-94 6-4-94 20-3-96 15-4-96 11,974 t 9,221 167 2,104 359 1 141 6 476 654... ... ... (. Kananalling ...
2,753 72 88~ 140 5 48 1 145 184

Yilgarn ... ... ... ... .. . ... .. . Southern Cross }:·1O-88 1-10-88 20-3-96 15-4-96 15,593 ... 62 861 170 3 63 ... 214 180
Dundas ... ... ... ... '" ... ... Norseman ... 31-8-9H 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 ... 34 40
D b \ Crown Land ( Greenbushes ... 17-11-99 27-11-99 102 \ 5 56 1 5onny rook t Private Property) ... ... ... ... ... ...

t 13 132 )
... ... ... ... . ..

Goldfields goenerally (Newcastle) ... ... ... ... ... .., ... 1-"'--1--'"- ... .. . ... 4 36 ... 4 ... ... 163 .. .
---- ---- --- -- -- --

Total ... ... I·.. ... 315,089 2,488 32,~ 3,999 168 1,308 166 7,926 8,922



TABLE lIl.-Return showing, for the respective Goldfields and DistrictlJ, etc.---continued.

GOLDFIELD. DISTRICT. I Alluvial. 1 and~~~:~en,1 Ore Treated. IGold therefrom.! Silver
therefrom. I Total Gold.

I
I

tons
fine OZ8. fineozs. (2,240 lbs_) fine ozs. fine ozs. fine OZB.

Kimberley ... ... , .. ... ... ... ... ., . .. . ... ... ... ... 119'33 .. , 300'00 86'51 .., 205'84

Pilbarra f Marble Bar .. , .. , '" ... 351'72 307'08 737'60 2,470'57 253'57 3,129'37
." ... ... ... ... , .. ... ... t, Nullagine 378'06 23'75 ~,98£i"85 4,498'47 4,000',28... .., ... ... ...

West Pilbarra. ... ... ... ... .. , ... ... ." ... ... '" ... ... 289'87 ... a,552'OO 3,137'84 ... 3,427'71
A8hburton ... ... ... ... .. , ... ... ... ... ... ... ... ... 509'96 .., '" .., ... 509'96
Gascoyne ... ... ... ... .. , ... ... ... ... ... ... ... .. , .. , ... .. , ... .., ..,
Peak Hill ... ... ' .. ... .. . , .. ... ... .. ' ' .. ... .. , ... ... .. , .., 46,795'25 14,113'57 528'19 14,113'57

East Murchison f Lawlers ... ... ... .. . 186'47 383'56 187,714'70 81,834'50 3,942'95 82,404'53
' .. ... .., ... .., ... ... ( Black Range 135'70 61"61 7,183'16 10,989'08 5'60 11,186'39... ... ... ...

rCue ... ... ... ... ... 31'32 46'98 18,912'50 '15,208'41 - .., 15,286'71

Murchison ~ Nannine ... ... ... ... 583'96 1'07 15,589'90 18,083'28 589'96 18,668'31... ... ... .. ... ' .. .. .
I Day Dawn 665'94 186'29 146,477'00 160,311'28 35,330'14 161,163'51.. , ... ... ...
L.Mt. Magnet ... .., ... 206'66 234'26 25,201'90 18,843'68 631'22 19,284-60

Yalgoo ... ... ... ... ... ... ... ... .. ' .. , ... .. , ... ... .. , ... 5,462'70 2,353'41 .., 2,353'41
{Mt. MQrgans ... ' .. ... ... 50'89 217"77 91,725'50 44,961'67 4,540'47 45,230'33

Mt. Margaret ... ... .. , ... .., ... ... { Mt, Malcolm ... ... .. , ... , .. 331'58 134,770'50 93,968'69 2,892'93 94,300'27
Mt. Margaret ... ... ... ... 371'72 143'52 68,630'78 43,477'41 814'23 43,992'65

~ Me;nzies , ... , .. ... ' .. 82'92 349'49 47,182'83 36,668'32 900'64 37,100'73

North CooI~die
Ularring ... ... ... ... .., 47'84 19,371"10 21,721'57 85'20 21,769'41... ... .. ' .. , .., .. ,

( Niagara 220'73 189'47 140,040'00 66,820'13 867']5 67,230'33... ... .., ...
Yerilla ... ... ... ... ..' 6'30 259'94 23,917'00 18;697'90 9'54 18,964'14

Broad,Arrow -
1,340'55 161'87 26,363'11 20,677-77

.
133'05 22,180-19, .. .. , '" ' .. ... .. , ... .. ' ... .. ' ... ... ...

(~anowna
f quartz 11312 277'61 56,495'44 35,257'96 737'10 35,648'69.. , ... (cement ],025'91 5,173'00 1,973'96 2,999'87North-Ea.'lt Coolgardie lBulong, ..

.. , .. ,... .. , ... ... .., ... 718'12 2,378'42 7,89200 8,058'84 11,155'38... ... .. . ...
!

..,

Kurnalpi ... ... ... ... 241'8fJ 41'64 676'00 8li7'54 ..' 1,151'07
East Coolgardie ... .. , ... ... ... ... ... ." .., .. , ... .0 • ... 126'01 2,534'89 1,147,27015 1,048,261'99 123,77989 1,050,922'89

Coolgardie f CooIgardie ... ... ... .... 20'90 297'99 83,301'27 53,186'12 '17 53,50,),01... ... ... ... ... ... ... ( Kunanalling 22'41 745'02 12,686'2',3 8,927'32 7'88 9,694'75... ... ... ...
Yilgarn ... ... ... ... ... ... ... ... ..~ ... ... ... ... ... 23'61 23'82 66,051'70 25,461'21 1,302'23 25,508'64
Dundas , .. ... ... ... ... ... ... ... ." ... ... ... ... ... 11A'50 1,127'68 33,431'50 30,584'09 3,16288 31,830'27
Phillips River ..-. ... '" ... ... ... ... ." ... ... ... ... 21'19 68'82 6,269'60 3,926'62 1,11014 4,016'63
Donnybrook ... ... ... ... ... ... ... ... ... ... .. , ... ... ... ... ." ... ... ...

Goldfields generally ... ... ... ... ." ... ... ... ... ... ... .... ... ... ... ...
----- - ----

Total ... '... ... I 7,963'76 10,44l.'97 2,432,171"27 1,895,429"71 181,625'13 1,913,835'44
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TABLE IV.

MILLING and OYANIDING PLANTS erected in the respective Golajields and Districts, on the 31st December, 1904.

MILLING. CYAIrIDING.

Batteries. Other Mills. j
Lease or Area .,;

""~ Jon which NAME OF COMPANY OR WORKS.

i :;i bi> ~
~e.o t

erected. t !
t;.

Number

I~j '" i!l:fl ~

of Heads P< ~

J
.~ t ~ 0" tof

~
.; Po

j ". t'S :n
~i ~ ] g '" ! "~ "Stampers. £ !l '&,<

ell
==

H S ~ Po< H < 00

KIMBERLEY GQLDFIELD.

M.A.8
M.A.9

Mt. Bradley Tunnelling claim
Ruby Queen

Total

PILBARRA GOLDFIELD.

Marble Bar .District.

10 .
15 .

----!-----------------I--------
25 .

----I---,-----------·~I---I--

5 \... I10 :... 4 2 ..
15 .. .., '... .. .

____~-------'------1--1---------

__45_~-... _'" _'''~:"_.,,_1 _'"'_'" _." _'" _"'1'" 17 ~I-=-

R.C.112

615 .
161 ..
625 .
M.A.18
M.A.26
M.A.19

Lallarookh-British Exploration of Aus­
tralasia, Ltd.

British Exploration of Australasia, Ltd.
Bulletin
EIsie Ahandoned ...

Klondyke Battery
Lady Adelaide Battery
Salgash Public Crushing Co....

Total

Nullagine District.

5
10

1

10 5

3

-----1--1'- - -----------1---------
40 5 3 .

---------------------1- -------

T.A.4L
M.A.9L
95L. etc.
M.A.6L

Barton
British Exploration of Anstralasia, Ltd.

Parnell leases
Royer's Public Crushing Syndicate ...

Total

WEST PILBARRA GOLDFIELD.

10
10
10
10

::: I·:: 6 3

8 1

7 2
4
6

106 ...
117, etc.
129 ...

M.A.4p

24, etc.
532 ..
714 .

. M.A. 9
645 ...
M.A.17

1
557 ...
140, etc.
542, etc.
837 ...

Ninety-nine leases ...
Pilgrim's Rest
Yellow Aster

Total

PEAK HILL GOLDFIELD.

Peak Hill Goldfield, Ltd.
Ravelstone State Battery

Total

EAST MURCHISON GOLDFIELD.

Lawlers District.

Bellevue Proprietary, Ltd. ...
Brilliant leases
British-American Alliance

British King Cyanide Works
Cinderella ... .. .

Condor Cyanide Works
Darlot State Battery ...
East Murchiso'll United Mines,Ltd.

Enterprise ...
Golden Age Consolidated. Ltd.
Gwalia Consolidated, Ltd.

Lady Wiluna \

Carried forward

1
20

4
----!--------------------- -----

20 · 1 · 4
.---f-----------------I- --------

• i_g~ ~~~~~~J~~:..~~~~~~~~~~: J_~l~
50 1 1231109

1---- -- ----------,-----------------

40
5
5

5

10
40

5

20 "'f'" "'1'" 1 ... ... ... ... ... 5 310 9153
... 2 1 2

l4O~~1~-~1~1-----..-.1'-..-1.~41--1213-3
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TABLE IV.-Millinr; and Cyaniding Plants erected in the respective Goldfields and Districts, etc.-continued.

MILLING. CYANIDING.

Batteries.1 Other Mills. ,,;..,
Lease or Area ,,; .. ,,;

on which NAME OF COMPANY OR WORKS.
. I .1 ~

~ 'd> .,
"cl

~
bC :> §~ ~

..
erected.' 0 = 2!Number to I'Q .:. :;;

.~
i IWil' ~

..
~~of Heads " '2 ] f I'-<cl = "" ~ " :$'&, ..of .; '" "" ]~"C ~ ~~

!8 "" .. :§ a " ~Stampers. = = ~ =:= ..: = " £ ~ ~~go &l '50< $
I'Q I'>< " P:: ~ .:I ~ .... I'-< .:I -< tLJ I'><

EAST MURCHISON GOLDFIELD-Continued.

Lawlers District-continued.

Brought forward 140 41 2 13 3

6
2
3
2

2
1

6 ...

2
1

4
4,
8
a

3
3
8
4
5
4
5

32

1

.. i ...

, .. I' ..... . ..

10 .
5 .

10
20
10
10
10

:I__ ~ ~_ ~-:-- ~_~_~_~~i~_~

30
10
10
10
10

5 i... .. 5 2
10 4 3

~~~~ ~~ ~~ ~~ ~~ ~~, .~~ ~~ ~~ ~~ ~~ ~~Jj~1 ~~
245 1 2 771236 3---- -_.-- _.- -- ---- -- ------ --1----

I

!

I
1 ... 1 ... ... ... 4 :

-15 ~I~~' ~~ ~~I~~I~~-; ~~ 1 ~~~ ~~ ~:- -4-~ - ..-.~
---- -- --- -:-1--\-- -- -- ----'-- ---1-- .--- --

I,
I

Lake Way Goldfield (1899), Ltd.
Lawlers Public Battery ...

Leinster
Monarch of the East G.M. Co., N.L.

Nil Desperandum ...
Vanguard

Vivien G.M. Co., Ltd .
Wiluna State Battery .

Yellow.Aster

MURCHISON GOLDFIELD.

Total

Total

Black Range
Black Range State Battery

Earlsville

Black Range Disfrict.

Total

Cue District.

: Anchor Consolidated G.Ms., W.A., Ltd.
Boyd's Reward

Cue One-Cue Public Battery
I Cue Victory
, Gem of Cue Extended

Tuckanarra State Battery
Victory United G.M. Co., N.L.
Weld Rercules G.M., Ltd.

595, ete.
M.A.17

5B

M.A.1B

161, etc.
M;A.11
15
137 .
113 .
339 .
521, etc.

382 ...

42
R.e.64
208, ete.
1174 ...
M.A.19

Nannine District.

2

2

','
3

5
4
4

4
8

6

4
5

... : ...

1
I

·.. 1· ..
"'1'"

:::! :::
''', ••• 1 •••

4
10

5
10
10 ,.. ::: I :::

5
10

20
5

30

10
20
10

5
10

5
20

5 1
10 4 2

204~~~~ ~~ll~~:~Tl,~~~~I-···I~~I47--... 6~~Total

After Many Years Battery ...
Alliance

Champion Reef (Nannine, W.A.) G.M.
Co.,Ltd.

Cornstalk
Garden Gully Battery ..

Jillawarra ...
Margueritta

Meekatharra State Battery
Mountain View
Mt. RaIl, Royalist Consolidated, and

Nannine leases
Mt. VranizaJ1

Mt. Yagahong G.M.and Exploration COl, Ltd.
Nannine Goldfields, Ltd.

New Alliance
New Murchison King

. Princess Dagmar .
Star of the East, Ltd .

Two Jacks
Wanganui ...

238N ...
M.A.6N

475N ...

455N .
361N .

379N ...
25N, etc.

1'71N ...
'1N. ete.
32N, etc.
1W8N ...
t'19N, ete.
478N ..
174l'! .
453N .
4015N ..



1'75

TABLE IV.-Milling and Oyaniding Plants erected in the respective Goldfields and Dist?-icts, etc.-continued.

5
10 4 2
10 3 2

1----1---~ --.-- -- -- -- - ----------- - --

175 ... ~~ ~~~~~~~ ~~..:.:.:....:.:.:.. ":':'~I":':'~ ~~..:.:.~ ~_~~ _l!

(;

5
10

100 I 20 4 5 6• •. I'"

10 .. ·1 .. · 5
20 ... r'"

5

Lease or Area
on which
erected.

M.A.6D
26D, etc.
15D, etc.
M.A.13D
ID, etc.
5D, etc.
179D ...
355D, etc.
320D ...
14D, etc.
227D ...

NAME OF COMPANY OR WORKS.

MUReHISON GOLDFIELD-continucd.

Day Dawn District.

Day Dawn Public Battery
East Fingall G.Ms., Ltd.
Emperor G.Ms., Ltd. . ..
Golconda Mines, Ltd....
Great Fingall Consolidated, Ltd.
Island Eureka G.M. Co., N.L.

Kinsella
Mainland Consols ...
Mt. Fingall ...

Murchison Associated G.Ms., Ltd.
Trenton

Total

MILLING.

Batteries. Other Mills.

J ~ t .;
Number i ~m

.. .;
Il:l ,:. .~ " ..of Heads

I
1Ol" ~

~ g; " ....~ :aof' ... i SI
J~ t'~Stainpers. ~ >l §

~
.,

! ."
;::l '" ~ ~ "Il:l
"'" ICl ~ H Po< E-o Cl Po<

I

...1 ...

CYJ.NIDING.

.;
.; ~ ,;

~ It: .; al
~ !OIl d ~

~ f~ ! ..
8l 'Si,~

~ ~
H <ll

"'"

2'
2
4

6

1
5 1

20
5

10 ' 3
10 6

5
ro 4 2

I "1---;--- --_.- ----- ---- ------------- - ,-
75 ... .."... 1 ... ... 1 ... ... ... ... ...... 13 2 ...

--'-- ------ -- -- -- -- ~------- -- - ------ --
Total

(Purchas~,C.)
Emerald

Field's Reward G.)fs., Ltd.
Golden Eagle
Monarch leases

Pbamix G.Ms., Ltd.
Royal Standard leases

Woodley's G.Ms., Ltd.

Mt. Magnet District.

Boogardie State Battery 10 3
Eurra Burra leases... 10 3
Empress leases 10 4 I

Lennonville State Battery 10 3
(Long Reef G.M. Co., Ltd.) 20 .. , 10
Morning Star Quartz Co., N.L.. 10 6
(Chums Consolidated, Ltd.) ... 10 4

Welcome 1 I 3
Wheel of Fortune North ... 20... ... ... ... "'1'" 4

(Windsor Consolidated (W.A.) G.Ms., Ltd.) 1 2.,~+ ..:.:.~1.:.:.~~~\~~~~~~.:.:.~~~~~~_..:.:.~..:.:.:.. _
Total 120... ... ...' '"1''' ... ... 1 ... ... .. ·1 .. · 40 ... 17 ...---------- -------------1---.-------

YALGOO GOLDFIELD. I
I

P.A. 119
508 ...
414, etc.
392 ..
174 .
34, etc.
M.A.8
192, etc.

327M, etc.
465M, etc.

30M, etc.
314M, etc.
(313M)
57M .
lOaM ..
(340M)

MT. MARGARET GOLDFIELD.

Mt. Morgans District.

M.A.3F
8F
5F, etc.
7F

Hamblin's Battery
Millionaire, Ltd.
Westralia Mt. Morgans G.Ms. Co., Ltd.
Guest's Battery- Westralia Mt. Morgans

G.Ms. Co., Ltd.

Total

5

5 "'1'"60' ..
20 ..

---00- ~.- ~~ ~~~.~~ ~~~~~~~!~~~~~~~.

3
5 2

36, 7 3 3
7 3

~-------:-

51 718 3

Mt. Malcolm District.

10 5
10 .

.:~, •.•..f ~~>~~~~-: ::.

987e ..
781e .

112OC .
W.R.84o
195e, etc.
2IOe, etc.

lIe, etc.

Anglo-Saxon
Golden Crown and Midas United G.M. Co.,

Ltd.
Great Western
(Hill and party)
Leonora Gold Blocks

Leonora Main Reefs", Ltd.
Leonora State Battery
Malcolm Mines, Ltd.

• I
Carried fo)'wara

5
5

10
1

3
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TABLE IV.-Milling and Oyaniding Plants erected in the respective Goldfields and Districts, etc.-eontinued.

MILLING. CYJJlTIDING.

i Batteries. Other Mills. t'Lease or Area ~ oi oi
on which NAME OF COMPANY OR WORKS. "\i ]~ ~

.,

J ~ ~ )
~

<Xl

erected. Number 1IJ 1
~ d !

of Heads P1 .:. ~ 'l:! .~ ] j~
., Po<

= ~
.,

t ~of +l j E
'"

=;i Fa
~ " ~Stampers. ,§ .~ § .,

~~ i1 's,<
~ ::l

P1 ... Cl
==

~ H &:: ~. "'1 H < ...

MT. MARGARET GOLDFIELD-continued.

Mt. Malcolm District-continued.

1

2 7

2

3
6

2
3 3

8
2
6
8

18

. 3
16

..~

"'j ...
... ' ...

1

1

::: I :::

10

80

30
10
16
15
10
10

5
'10

10
50 ..
10

.. ·'1",
1__266_'I-._.'~,'I~~_'~~:' .. , =~=~~:. ~~ 2-=~=~1~:."· 61~5 23 _~

Brought forward

Total

. Merton's Reward G.M. Co., Ltd.
Mt. Clifford Battery ...

Perseverance
Perseverance G.Ms., Ltd.
Pig Well State Battery
(Pride of LeonoraG.M. Co.,N.L.)

Princess Alix
Randwick

.Richmond Gem
Sons of Gwalia, Ltd.

Trump
(Windsor)
Workman

.

«:38c, etc.
'i\t.A. 18c
tmlc ...
M.A.40

~l8c, ete.
959c ..
978c .
991c .
19Oc, etc.
2630 ...
(9560)
10400...

1

1041T, ete.
72l>T .,.
M.A.lIT

1322T
761T, etc.
592T, ete.
1398T
l046T
~29T ...
.I:.1.A.7T

77IT ...
'U4T
.J17T

?'''IT .
~·H.T .
,.435'1')

Mt. Marg!lret District.

.Away from Home ...
Baneygo leases

Burtville Cyanide Works
Burtville State Battery

.' Caledonia leases
Childe Harold G.M. Co., Ltd....
Craiggiemore Proprietary, Ltd.

Golden Orbit •
Golden Spinnifex .

Ida H. G.M. Co., Ltd ..
Lancefield G.M. Co./ Ltd.
Laverton State Battery

Little DOl'is ...
Mistake
Mulga Queen leases
Sailor Prince leases
Sons of Westralia
Sunrise

Total

1
5

.10
1

20
20

1
5

10
,20

10
5

10
10
5

10

8 __~ ~~[~ _

150 2 .

2 1
5
3 9
4 2
5
6 2

4
5 2 2

15 4 2 2
3 2

4 2
4 2
4
8

--- - ----
72 6 24 2

I~-- --.,-- ---------- -------- ---- - ---

NORTH COOLGARDIE GOLDFIELD.

Menzies District.

2721l1l', etc.
282311', etc.
282111'
485511'
2820z, ete.
5197z, etc.
327711', etc.
493111', etc.
2832z, etc.

514811'
452511', ete.

2836z, dc. ...

Boddington leases ...
Crusoe Gold Claims, Ltd.

Florenc~

Goodenqugh
Lady Shenton G.M., Ltd.

Main Reef North ...
Maranoa leases

Menzies Consolidated, Ltd.
Menzies Mining and Exploration Corporation,

Ltd.
Menzies State Battery

Milparinka ...
Mt. Ida Consols, Ltd. . ..
Mt. Ida Cyanide Works
Mt. Ida State Battery ...
Queensland Menzies G.M. Co., N.L....

20
30 6 1 2
10 3 2

1 2
30 1 10 3 3 2

3 1
5 1

20 16 3
10 8 3 8 1

10 3
10
10 4 1

3 2
10 4
15 3 2

Total
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TABLE IV.--Milling and Oyaniding Plants erected in the respective Goldfields and Districts, etc.-continued.

MILLING, CYA.!lIDING.

Batteries. Other Mills. m
Lease or Area .;. ~

ion which N.un. OF COMPANY OR WORKS. r:i bi>
....

~~ al
erected. Number 0 ~ ,a 1 ~ ~ !of Heads 14, <:i

.. .... ..
.~ jj ~P=i ,:. 0 .-cl i ,,'" ... g:,of

~ i ~ ~ ~
... :a:! "1i !S ~ t.'~

:a .;J ~'", ! ~·Stampers. :g §
m :; ... E~ '" ~ 's,-<'0;: ... 0

" <;:l
P=i ~ Cl tliI ~ .... .t 00. ~ ~ 0 Cl Il< .... -< ""

4580u
459u, etc.

M.A.lu
438u ...

NORTH COOLGARDIE GOLDFIELD-continued.

Ularring District.

Eileen leases
Golden Pole G.Ms., Ltd.
Mulline State Battery
Mulwarrie State Battery
Ri\'erina G.M. Co., N.L.
Westralia Waihi G.Ms., N.L.

Total

Niagara District.

!
I
I

i! IT ! ; ':
10 4 3
10 6 2

------------- -- ..._--------- _.__._--' -'---
80 "'1'" ?:I 4 20 1

---1--- -- ----- -- ---,--- -- ---- r---- -- -'-. -

I) 1
10

i
10 2

20 ... • •• I •• • 13 2
10
50 2 14 4 10 3
10 "10 3 3

1

50 6 3
10 :::! ::: 4 2
5 ... [ ...
5 ...... 1 1 2 1

20 ... 4
20 1 U 2
10 ... 1 ... 4 2
5
5

10
10

220 1 2 11

3
10 2

6 2
10 8 7 3
7 2
2

----- -- ---
60 11 23 3

i

::: I
1

:::......

-- ------ -- - - ----------

20
40

10

Total

Black Flag Proprietary Co., Ltd.
Broa~ ~rrow Consols. G.M. Co., N.L.

DIne '" ...
Excelsior leases ...

Golden Arrow Mine, Ltd.
Half-Mile Reef Mines, Ltd
Lady Bountiful G.l\I. Co., N.L.
Lady Charlotte G.M. Syndicate
Milne's Battery .

Mt. Corlic .
New Arrow Proprietary Battery
New Austral Co., Ltd....
New Austral Co., Ltd. (Hill End Cyanide
, Works)

New Slug Hill G.M. Co., Ltd.
New Standard Exploration Co., Ltd.
Paddington Cyanide Works
Zoroastrian, Ltd.

BROAD ARROW GOLDFIELD.

Total

Brittannia ...
Champion

Cumberland Niagara G.M., Ltd.
Eaglehawk Heather \'0., N.L.
Englishmau: Cosmopolitan Proprietary, Ltd.
Mignonette Battery and Cyanide Works
Niagara State Battery

Puzzle
W.E.G.

Total

Yerilla District.

London and Coolgardie Explorers, Ltd.
Melba Consols G.M. Co., N.L.

Neta ...
Pauley and McCoy's Battery ...
Potosi Consolidated, Ltd.

Senate
Yundamindera State Battery

W.R.726
M.A.136
206, etc.
5186, etc.
26G, etc.
M.A.4G

502R, etc.
682R ...
401R, etc.
M.A.3R
450R, etc.
539R ...

43w, etc.
75w ...
1209w
1186w
3w, etc.
M.A.lw
48w ...
1250w
M.A.19w
45w ...
M.A.14w
2w, etc.
2w, etc.

959w, etc.
53w, etc.
T.A.13w
36w ....

. 628G .
505G .

1----1-------- -----.----- --- - - -- -- --

NORTH-EAST COOLGARDIE GOLDFIELD.

· .. 1 ...M.A.37x
1112x
Q.C.61x
M.A.45x

Kanowna District.

Atlas G.Ms., Ltd.
Honnie Jean

Campbell's Works
Donnon's 'Works

Carried forward

10~" . ....... 1 ..
... 1
... 1 ,

------ ------------------------
10 1 1 1

6 2

6 2
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TABLE IV.--Milling and Oyaniding Plants erected in ,the respective Goldfields and Districts, etc.-continued.

MILLING. CYANIDING.

Batteries. Other Mills.
~Lease or Area 01 .,;

on which NAME OF COMPANY OR WORJ<S. <:i oil "';l ]~ 01
~erected. ~

f~
.,; po

~Number i ]

i ~ jj
.,

~
~ .~ I f

...
of Heads C> 'l! I

Po<<:i ~ ~ .~of ,;
~

~

~ ! t'~
...

Stampers.
~ :§ ~ ~

..
~

.,
£ 's,

~i>t 0 '" a.: 0 A '" -011

NORTH-EAST COOLGARDIE GOLDFIELD­
continued.

Kanowna District-continued.

7 3
11 2

--------------------1- ------.
.., ... 2 ... ... 5 ... I'" ... .. .... 567 1 14 ...

--------- ----------- --'-- --'- -- ~---

4
4
4

4
1

3

8 3
6

10
1

1 4
2 ...

1079x
1123x
W.R.60x
a67x, etc.
1,53x, etc.
M.A.42x
52x, etc.
1;87x. etc.
M.A.43x
M.A.39x
M.A.46x
(918x)
3x, etc.
Q.C.57x
M.A.I9x
392% ...

~083x
};I.A. 15%
89lx ...
12x, etc.
9%, etc.

Brought forward

.I!'ederal
Gindalbie
Golden Puzzle
Golden Valley leases

Kanowna Acquisition Syndicate, Ltd.
Koh-i-noor Works
Lake View South G.M. (W.A.), .Ltd.
London and Coolgardie Explorers, Ltd.
Monmouth Works
Mudlark Works
Mulgarrie Cyanide Works

(North Cross Reef) ...
North White Feather G,M., Ltd.
Norton's Works
Old Cement Works
Queen Margaret G.M. Co., Ltd.

(Rollo, J.)
Scotia

Sims & Son's Works ...
Sirdar

White Feather Main Reef, Ltd.
'White Feather Reward, Ltd.

Total

Bulong District.

10 1 1

1
10

5
10 1
10
5

20
20

1
20
10 1
10
15

...
1

10
20
20

195

1 ..6 2

W.R.24Y
835y ...
M.A.64Y
(849Y)
9Y, etc.

Berry's Public Battery
Green Harp leases .

Hodder's Public Mill .
Mt. MongerG.M. Co., N.L....
Queen Margaret G.M. Co., Ltd.

Total

Kurnalpi Distl'ict.

10

280K ...
M.A.3K

Billy Billy .
Glover's Works ..

EAST COOLGARDIE GOLDFIELD.

5
.. 1 "'1'" ..

Totall~-_-_-_-5~1_-.- I-.. -.1'-.-..'1'_-..'--:..1-.-.. ~~ 1 1 ":"!~ ~ ~~

71E, etc.
49E ...
110lE, etc.
55:lE, ~tc.

23811l ...
OOE, etc.
38801Il, etc.
4037E
351E ...
700E, etc.
23101Il, etc....
87311l .
501Il .
66E .
16:&, etc.
3648E, etc.
Block 48
Block 50
12E, etc.

Associated G.Ms. of W.A., Ltd.
Associated Northern Blocks (W..!.), Ltd....

A. W..!. United leases ... ... . ..
Brown Hill Consols leases

Croosus North No. 1, Ltd.
Croosus South G.M., Ltd.

Devon Consols
Devon Consols South Extended ...

Golden Horseshoe Estates Co., Ltd.
Golden Links, Ltd.

Golden Ridge Proprietary leases
Great Boulder Main Reef, Ltd.
Great Boulder No. 1, Ltd. ...
Great Boulder Perseverance G.M. Co., Ltd.
Great Boulder Proprietary G.Ms., Ltd.
Hainault G.Ms., Ltd....
Hampton Plains Estate, Ltd.
Hampton Properties, Ltd.
Hannan's North G.Ms., Ltd....

Carried forward

20

10
10

20
25
5 ...

150 ~O
20 1
20

10

1 12
3

2

4

1

13 15 4 7
6 6 3

7
12 4

2
8

12 1

24 22 5 20
6 6
6 2

1 4 4 4
3 3



TABLE IV. -Milling and Oyaniding Plants erected in the respective Goldfields and Districts, etc.-continued.

MILLING. OYANIDING.

1---,----------------1 -- -----

Lease or Area
on which
erected.

NAME OF COMPANY OR WORKS.

Batteries.

Number
of Heads

of
Stampers. ~

Other Mills.

942E ...
M.A. llE

97E ...
15E, etc.
31E ...
6E, etc.
M.A.2E
73E, etc.

34E, etc.
25E, etc.
M.A.35E
35E, etc.
287E ...
410E, etc.
1208E
12E, etc.

EAST COOLGARDIE GOLDFIELD--Conti'llued.

Brought forward ...

Hannan's Proprietary, Ltd. ...
Hannan's Public Crushing, Condensing, and

Saw-mills Co. (W.A.), Ltd.
Hannan's Reward and Mt. Charlotte, Ltd....
Hannan's Star G.Ms., I,td.
Ivanhoe Gold Corporation, Ltd.
Kalgoorlie Amalgamated, Ltd.
Kalgoorlie Gold Recovery Co., Ltd....
Kalgoorlie Mint and Iron King Gold Estates,

Ltd.
Kalgurli G.Ms., Ltd... ,
Lake View Consols, Ltd.
Lake View South G.M. (W.A.), Ltd....
North Boulder G.Ms., Ltd.
North Kalgurli Co., Ltd.
Oroya-Brownhill Co., Ltd.
South Kalgurli G.Ms., Ltd.
Weston's Cyanide Works

Total

COOLGARDIE GOLDFIELD.

I
I

355 II 25 1 20 1 5 2 114 101 44 63

3 12 3
20 1 1 12 6 7 11

10 II
1 2 4 11 2

100 2 .. 32 11 6
5 5 2

18 5 2
10

9 8 10 3
75 6 1 4 12 12 11
20 1 1 3 3 2 2

8 4
10 8 7 6 3
50 .6 3 2 13 11 6

9 8 11
7 2

--- f--- - - ---- - - -- - - -- - -- -----__1",:,-

655 ~1 13 25 8 39 ... 1 ... .. . ... 6 1 4 230 174 127 120--- f--- - - ---- - - ---- - -- - -- --------
I
I

Coo~gardie District.

2

3

2

2

2
2

1
2

2
124

6
2

II
7

.: I'

6
6
6
3
3
3
6
8
5

20

4.
8 2
6 2 4 4
3 3

... / ... 7 4
••• '0. 6 3 'i'

3
4

... I.. ·

5
10
20
15
5

60
10

5

10
20
20
5

10

3
1

20
20
10
11
10
10
10

10
10
40
10=359-~ .. ~ 1_ --I ~~ ~ .. ~ 14( 6 44 ~ 6Total

Ada Extended
Bayley's Consols G.M. Co., N.L.
Bayley's G.Ms., Ltd. . ..
Bendigo and Coolgardie Proprietary Co., Ltd.
Big Blow: Flagstaff G.Ms., Ltd.
Burbanks Birthday Gift 8.Ms:, Ltd.
Burbanks Main Lode (1904), Ltd.

B.W....
Coolgal'die Redemption

Coolgardie State Battery
l!'lagstaff G.Ms., Ltd. .-'.

Gem lellses ...
Gentle Annie
Griflith's leases

Hepburn and Co. (Mt. Burgess)
Highgate Works

Iron King
King Solomon's G.Ms., Ltd....
Lady Loch Mines, Ltd.
Lady Robinson G.M. Co., N.L.
Lindsay Consolidated Mines, Ltd.
LOIldondel'ry, G.M., Ltd.
Prince of Wales G.M. Co., Ltd.
Red Hill Westralia G.Ms., Ltd.

Star of the South ...
Tindal's Coolgardie G.M. Co., N.L.
Vale of Coolgardie G.Ms., Ltd.
'Vestralia and East Extension Mines, Ltd....
WidgieJIlooltha State Battery

4085 ..
M.A.7
M.A. ll, ete....
3847, etc.
4091 ...
134, etc.
2986, etc.
4109 ..
3918 .

1604, etc.
595, etc.
3085 ...
1902, etc.
M.A.4O
M.A.22
3042 ...
18
284, etc.
2160, etc.
3803, etc.
4049 .
3838 .
3404, etc.
73
3830, etc.
1552 ...
144, etc.

Kunanalling District.

M.A.14s
696s ...
646s, etc.
33s ...
W.R.4250s ...
(568s)
674s ...
M.A.93s

(Berliner and Besta)
Blue Bell
Bow's No. 1 ...
Carbine
(Cullen's)
(Fremantle Extended)
Golden

Great Cement Proprietary, Ltd.

Carried forward

5
5

10'
10

10
1

1

7
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TABLE IV.-Milling and Cyaniding Plants erected in the respective Goldfields and Districts, etc.-eontinued.

MILLING. OYANIDING.

----
Batteries. Other Mills.

~
I

Lease or Area .,; I ..on which NAME OF COMPANY OR WORKS.
] ~

"\0 ""I> ,;, I"erected. ~ ~j
.,; I> ~..,

~ I!Number j '" y;.S!Xl ,:, :j; ,j ," ~
..,

of Heads OD

" i .S'O 'il i £l,j ! ~ " ~ .~ j ~ ~of I' ~ ... '" .;l~
~ $'s;,Stamper•. ~ ~ " fl S ~ s;,"'! .B I ~;::I " ~"" c!:i ~ ..:I "" rll <lI A ..:I "'! ifl I ro.

COOLGARDIE GOLDFIELD-Mntinued.

Kunanalling District-continued.

10
5

10 "0 •• 0 •• 0 •••• 0. ,., ••••••••• "01'"
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5 "'1 1
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140 ~_ .. ] .. :. ..... ~ ... 1 "~~:~~":' 1 ...

369s ...
W.lt.53s
2s
(299s)
70s, etc.
M.A.13s
618s, etc.
17s

Brought forward

Jourdie Hills G.M. Co., Ltd....
(Matthews and Gardiner)
(Perry's Reef)
(Pole)

Premier G.M. Co., N.L.
Stanley Battery

Star of Fremantle .
Wealth of Nations .

Total

YILGARN GOLDFIELD.

60 1 1 15 4

6 '0' .

4
4

11 2 10 1

4
4 1

---- -151 148 ~

10 5 14 1
--- - ---- ----- ----- - - -- ---~--1- ---------

120 ... ... ... ... ... 1 .. , 1 ...... '" 2... 46 8 26 3
1----1---------- - - -- -~---- ---1- --- - ---

3
3

3

33
8
4

5

6 2

10 3 6 2

2

.. ' .....
....:' . ...

1

20

5
5

10
50

30
10

10
20
10

2Q
10
10 .11
30 3 - 12
10 4
10 7
10 3

--- - -- ------------.--.-----1'----- --,--
170 ... 3 ... ..., ...... ... ... ... ... ...... 63 8 i ...

I, -------'---------------- --'--1--
10 4 4 41'"

6 2 I'"
2 2 I'"

5 2 I ...
4
5
5

DUNDAS GOLDFIELD.

Total

Total

Break-o'-Day Battery... ... ... '"
Central Wealth Consolidated Goldfields, Ltd.
Cumberland G.M. Co....
Lady Mary G.M. Co., N.L.
Mararoa Crushing and Cyaniding Works '"
l\1jddleton's Cyanide Works ..
Norseman G.Ms., Ltd. .
Pathway Mill ...
Prinoess Royal G.M. Co., N.L.
Prinoess Royal North G.M. Co., N.L.

(Three Colonies)
Norseman State Battery

Andre's Cyanide Works
Australia
Blne'Hill

Briwage's Battery
British and Foreign Development Syndicate,

Ltd.
Fraser South Extended G.M. Co., Ltd.

Haddon '
Hatt's Battery ...
Hope's Hill G.:\{. Co., Ltd.
Lady Looh Mines, Ltd.
Mt. Jaokson G.Ms., Ltd.
Southern Cross State Battery

PHII,LIPS RIVER GOLDFIELD.

M.A.30
129 ...
42, etc.
49
M.A.18
T.A.19
18, etc.
M.A.28
106, etc.
634, etc.
(88) ...

256, etc.
552 .
567 .
19, etc.
490 ...
212, etc.

T.A. 12
508 ...
T.A.14
T.A.9
13, etc.

43
17
M.L.52
(21) ...
1
50
M.L.60

Gilbert G.M., Ltd.
Grafter
Harbour View leases
(Luoy)

Phillips River G.M. Co., N.L.
Plantagenet G.Ms., N.L.

Red, White, and Blue

Total

DONNYBROOK GOLDFIELD.

10
1

10
5

10 ::: I ::: 5
5
5

-45" ~~~~~~~~~1-~~~~~.~~1~--5----
---------- -- -- - - ----- ---1-·-----

P.P.L.l Donnybrook Goldfields, Ltd....

Total

STATE GENERALLY.

Fremantle Smelter, Ltd.

Total

5 .

, 5 ~~ ~:. ~~ ~~=~ ..,=~:~[~~=:=~ ....... ~~

I
1 ... ... .•. ... ... ... ... ... ... 2 i 1 ...

1---1--------------------------
1 '" 21 1 ..
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TABLE V.

Return of Gold Bullion received at thePerfh Branch of the- ROYALMINT from May, 1899, lo' the 31st -December, 1904, showing; rn iJross ounces, the- quantity obtained
,from the respective Goldfields and other Countries, and the Actual Va'zue thereof.

Year,l Month, I Kimberley: Pilbarra, IWest Pilbarra_1 Ashburton, I Gascoyne, I Peak Hill, I East I :Murchison, l Yalgoo, I Mt, Margaret,l
Nortb IBroad Arrow, I North-East

Murchison, Coolgardie, Co01ll'ardie,

I

I
ozs. OZB. ozs. OZ8. OZ8. DZ8. OZS. ozs. ozs. ozs. . ozs. OZB. ozs.

1899 '" '" .. ' 308'45 529'80 .. ' 281'80 85'65 16,274'00 3,758'07 24,675'64 5,190'05 16,9]] '54 44,779'38 8,503'50 16,700'90
1900 .. , .. , .. , 644'02 7,493'88 137'33 474'26 86'10 18,019'08 32,049'74 48,540'12 8,81/1'52 67,748'45 88,688'14 14,376'10 40,503'12
1901 .. , ",

I 663'37 11,279'93 394'38 55'42 18'56 21,35l'fl7 44,746'88 43,024'65 9,191'01 126,103'91 185,493'31 18,829'13 43,055'63, ..
1902 .. , .. , , .. 439'93 10,706'03 3,284'37 '" 124'86 32,637'17 62,357'98 47,628'18 5,116'94 144,663'12 182,543'06 ]5,903'42 53,901'58
1903 .. , .. , .. ' 511'75 14,217'53 6,481'58 135'30 ~6'29 34,684'27 77,089'29 1"4,12718 1,687'99 148,006'49 197,229'08 21,52820 42,64\1'25

1904 January .. , .. , .. , 5'10 33'58 49'31 , .. 6,292'08 7,210'21 6,719'80 371'10 13,016'17 14,564'85 1,943'40 3,896'97
February .. ' .. , 6'23 2,232'92 1,053'04 .. ' .. .. ' 3,883'50 4,617'72 183'06 10,369'27 13,895'34 1,998'62 2,955'31
March .. , ...- .. , 95'36 131'68 24'01 13'10 .. , 4,058'10 3,565'97 439'69 12,827'09 10,662'16 1,992'34 3,219'18
April .. , .. ' 8'00 .. , 886'21 .. , .. , ... 6,664'68 7,632'07 512'06 1O,U9.4'47 13,996'05 2,520'13 2,870'60
May .. , .. , .. , 16'83 115'38 ... .., 5,709'53 3,820'49 5,345'96 168'15 13,726'23 14,530-04 1,772'37 3,603'29
June '" .. , .. , 2,595'66 8'01 19'43 .. , , .. 6,951'56 7,417'66 386'16 10,606'30 14,897'94 1,474'81 3,010'63
July '" .... .. , 18'27 .. , .-.. .. , 3,328'15 5,212'11 4,219-93 222'42 7,701'23 12,256'10 1,501'32 2,497'40
August .. , '" .. , 85'75 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 .. , 28'14 .. , .... 7,348'92 4,827'86 189'12 11,655'75 16,360'76 2,869'47 2,798'67
October .. , .. , .. , 2,986'17 785'29 .. , .. , 2,717'16 7,,568'65 4,583'94 222'03 11,390'03 13,644'22 2,933'50 3,527'66
November , .. .. ' 20'39 78'08 .. , 29'84 .. , 7'10 5,972'04 4,919'83 258'58 15,493'78 16,261'63 1,874'79 4,258'61
December .. , .. , I 3'07 52'34 767'45 , .. .. , 2,805'78 11,539'41 5,604'45 261'85 11,610'91 13,988'18 ],330'05 3,503'83

i~605'21 1~520'751~467-72
----' --------------

Total, .. .. , 1,097'51 364'56 143,876'18 297,239'27 I 291,033'48 33;3&3'33 647,487'02 1 - 815,6.72'7\i 103,&61'88 236,610'03

TOTAL,

_.
00......

GRAND TOTAL,
Year, Month, East

Coolgardie, Coolgardie, YiIgarn, Dundas, • PhiIIips Don'nYb~ook, Goldfields
River, generally, Western Australia, I Other Countries,

Quantity, I Actual Value, I-Q-,-mn-ti-'t-y-,---'-I-A-ct--ua-I-V~al-u-e-,I Quantity, I Actnal Value,

Total .. , 2,457,713'37 173,485'99 14,01762 630'96 11,613'88

1899 .. ,
1900 .. ,
]901 ..
1902 '"
1903 .. ,

1904 January .. ,
February .. ,
March .. ,
April .. ,
May,..
June .. ,
July .. ,
August .. ,
September .. ,
October ..
November .. ,
December '"

OZB.

33,051'33
139,845'60
263,514'75
636,536'52
685,289'82

52324'32
60;258'37
60,831'410
51,533'37
62,652'74
56,314'910
59/;40'22
58,605'17
58,015'53
55,091'61
61,422'-94
62,884'70

OZB.

27,611'24
51,607'26
78,026'07
94,134'17
82,218'79

6,451'40
5,253'84
5,550'39
6,857'02
4,638'59
5,004'62
5,764'02
6,315'55
7,312'67
5,269'68
7,511'44
7,147'44

406,674'19

ozs.
9,070'70,

28,648'51
29,433'84
25,873'68
26,856'28

2,806'34
2,555'48
2,895'37
3,544'72
2,910'76
3,702'89
3,267']7
2,701'32
3,124'04
2,391'52
2,959'35
2,995'91

155,737'88

ozs.
473'63

31,583'20
32,825'75
31,088'91
W,006'39

3,147'57
1,552'80
3,743'44
3,519'03
2,521'43
2,785'00
3,756'39
3,459'99
3,313'31
3,381'14
3,205'76
3,122'25

ozs.

5,146'80
6,420'79

555'78

1,068'9\1

825'26

ozs,
196'17
265'55

4'64
67·08
97'52

ozs.
904'39

1,620'9:1
1,667'79
2,461'98
3,350'32

146'78
59'56

245'92
156'46

36'28
140'03
80'27

173:48
239'13

51'23
79'58

193'75

oz~, £ .' s, d,ll ozs, £ s, d, ozs, I £ s, d,
209 306'24 762,54611 6 103'46 336 18 3 209,409'70 762,883 9 9
581;182'91 2,096,21214 2 I 17'49 44 15 7 581,200'40 2,096,257 9 9
860,280~69 3,033,311 0 4 92'25 297 5 8 860,372'94 3,033,608 6 0

1,354,615'78 4,791,30318 1 16'27 38 10 2 1,354,632'05 4,791,342 8 3
1,452,624'11 5,139,852 11 9 294'78 703 14 10 1,452,918'89 5,140,556 6 7

ng,~:gg ~,~~ ~ U ..~7'12 59..~2 3 ~~~:~~:~~ ~~~:~~i 1~ 1~
110;851'02 390;410 8 3 21'33 34 12 3 110,872'35 390,445 0 6
110,803'87 389,784 11 0 20'36 1 64 7 3 110,824'23 389,848 18 3
121,568'07 428 058 0 3 20'04 26 2 6 121,588'11 428,084 2 9
116390'63 410;960 4 11 7']7 12 1 5 116,397'80 410,972 6 4.
109'365'00 385181 0 4... ... 109365'00 385,181 ° 4
116:506'59 413;46510 8 16'97 51-18 1· 116,523'56 413,5-17 8 9-
118,210'47 421,164 13 7 32'63 80 17 6 118,24310 42],245 11 1
117369'09 416850 9 3 84'76 185 1 5 117,453'85 417,035 10 8
124'35::\'74 439'86911 2 16'14 48 1 0 124,369'88 439,917 12 2
127;811'37 I 450;473 9 10 ! 16_'_5~ __51__18_1_ ]27,827'90 450,525 7 11

5,861,093'62 ,20,779,097 4 10 I 787~0 2,035 16 3 --5-,8'-6'-1,-880-'9-2-
1

2-0-,-78-1,133 1 1

• PrIOr to ll!O2 mcluded m Goldfields generally,
I



TABLE VI.

Return of Gold Bullion entered for EXPORT and received at the Perth Branch of the ROYAL MINT, from 1st January, 1886, to SIst December, 1904, showing, in Fine

Ounces, the Quantity obtained each Year from the respective Goldfields, and the Total Annual Value,

KIMBERLEY. PILBARRA. a WEST PILBARRA. ASHBURT01<' bGASCOYNE, • PEAK HILL

Year,

I I I I I I I J I I I IExport, Mint, Total. Export. Mint, Total. Export, Mint, Total, Export, Mint, Total, Export, Mint, Total. Export, Mint, i Total,

-
fine QZS. fine ozs, I fine ozs. fine OZB. fine ozs.

I
fine ozs. fine ozs. fine OZS' fine ozs. fineozs. fineozs. fine ozs, ftneozB. fine ozs. fineoz8. fine OZ8.

I
fine ozs, fine Ol8.

1886 ... 270'17 ... 270'17 ... ... ... ... . .. ... ... ...
1887 ... 4,359'37 ... 4,359'37 .. , ... ... .., ... ... ... ... ...
B8J .. , 3,124'82 ... 3,124'82 , .. ... ... ...
1889 ... 2,20-1"28 ... 2,204'28 9;900'63 9,992'63 .... ... ... ... ... ... ... ...
1890 .. , 4,002'42 4002'42 14,363'01 14,363'01 ... ., . ...

750'31
... ...

1891 ... 2,415'07 2;415'07 10,623'32 ... 10,623'32 ... ." 750'31 '"
189"2 ." 974'08 ... 974'08 11,533'84 ... 11,533'84 ... ... '63 ... '63 ... ... ... ... ...
1893 .. , 1,450'77 ... 1,450'77 10,465'43 10,465'43 ... 418'43 ... 418'45 ... ... ...
1894 ... 526'59 526'59 14,541'20 ... 14,541'20 ... 255'20 255'20 ...
1895 ... 784'27 ... 784'27 17,464'65 17,464'65 483'76 483'76 ...
1896 .. , 797'85 ... 797'85 10,565'27 10,565'27 ... ... 598'64 598'64. .. ,

4;571'38 4;571'381897 .. , 495'67 , .. 495'67 10,695'67 ... 10,695'67 ... 928'75 ... 928'75 ., .
1898 .. , 257'54 ... 257'54 10,433'27 10,433'27 1,814"48 1,814'48 402'46 41)-2'46

374'59
12,288'93

14;558'64
12,288'93

1899 .. , 728'52 275'94 . 1,004'46 17,888'69 473'00 18,362'65 1.~~:~ 1,749'39 214'26 252'10 466'36 297'00 '76'63 14,064'24 28,622'88
1900 ... 29'16 576'14 605'30 8,629'83 6,703'99 15,333'82 122'85 645'61 44'82 424'27 469'09 ... 77"02 77'02 9,528'14 16,119'79 25,647'93
1901 ... ... 601'26 601'26 36'68 10,223'75- 10,260'43 78'38 357'46 435'84 7'70 50'24 57'94 6'59 16'82 23'41 231'85 19,352'44 19,584'29
1902. .. , 1'48 378'02 379'50 ... 9,199'50 ·9,199'50 ... 2,822'20 2,822'20 107'29 107'29 85'93 28,044'55 28,130'48
1903 .. 433'71 433'71 2'26 12,()j,9'52 12,051'78 ... 5,493'23 5,493'23 ... 114"67 li4'67 ... 30'76 30'76 203'60 29,395'32 29,598'92
1904 ... 31'51 31'51 ... 6,931'27 6,931'27 4,320'82 4,320'82 .. . 125'00 125'96 10'95 10'95 ... 17,475'33 17,475'33

-------- --~- ---- -------~------
Total .. , 22,4,22'06 2,296'58 24,718'64 147.235'75 45,581'99 192,817'74 U65'Ol 13,116'56 17,281"57 U04'96 967'24 5,072'20 304'55 319'47 624'02 40,974'07 124,946'07 165,920'14

• EAST MURCHISON. MURCHISON, d YALGOO, • MT, MABGABET, e NORTH COOLGARDIE, f BROAD ARROW,

Year,

, Export, I Mint, I Total. Export, I Mint, I Total. Export. I Mint, I Total. Export, I Mint, I Total. Export, I Mint, I Total. Export, I Mint, I Total.

fine ozs, fine ozs, fine ozs,
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
19,)4

Total

.. ,,

8:457'34
35,393'19
33,826'08
23,545'54
29,780'63
25,41;0'63
21,878'06
2J,tOO'85

199,628'32

3,361'95
28,671'55
40,557'07
53,583'10
65,334'05
64,55()'36

256,058'08

8,457'J4
35,393'19
37,188'03
52,217'09
70,1l37'70
79,0ll3'73
87,212'11
85,847'21

455,686'40

fine ozs, fine OZB.' fine OZB. fine ozs. fine ozs. fine ozs. fine ozs. fine OZB. fine ozs. fine ozs. fine OZB. fine OZB. fine OZB. fine ozs. fine ozs,

3)20'87
22,035'17
39,831'22
42,tl15'87
26,379'59
15,794'01
23446'53
.20;979'.61

195,002'87

a Pftor to 1st May, 1898, Included WIth Pllbarra. b Pnor to March, 1899, Included with Ashburt<>n, • From 1st August, 1897, d Pnor to 1st April, 1897, Included with Mnrchison,
fFrom 1st September, 1897,

e Prior to 1st May, 1896, included with Coolga.rdie,



TABLE VI.-Retu1'n Of Gold Bullion entered for EXPORT and rece'ived at the Perth Branch of the ROYAL MINT, etc,-continued,

a NORTH.EAST COOLGARDIE, a EAST COOLG~IE. b COOLIURDIE, YILGARN. C DUNDAS.

Yea.r,

Export, Mint. Total. Export, Mint, Total. Export, Mint, Total, Export, Mint, Total. Export, Mint, Tot..l.

fine 02S, fine 02B, fine OZB, fine ozs, fine ozs, -fine OZB, fine OZB. fine ozs. fine OZB, lineozs, tine ozs. fineoz,,: fine OZB. fine OZB, fine ozs.
1886
1887 ...
1888

1,662'611889 ... I: 1,662'61
1890 ... 2,036'99 2,036'99
1891 11,480'61 11,48.,.61
1892 18,973'91 18,973'91
1893 .

94,227-58
67,760'73 67,760'73 132'37 132'37

1894 ... . 94,227'53 28,178'31 28,178'31 2(l4'31 20<1'31
1895.

3,679'63 76;297'42 76;297'42
111,919'21 111,919'21 17,666'25 17,666'25 216'40 216'40

1896 3,679'63 61,848'03 61,848'O:l 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 16,09'7'78 17;275'36 17,275'36
1898 ... 112,039'58

14:940'55
112,039'58 402,847,31

29,567'58
402,847'31 113,816'75

24,700'89
113,816'75 10,463'35 10,463'35 28,65.~'52

423'71
28,655'52

1899 ... 57,674'82 72,615'37 796,696'63 826,264'21 101.589'22 126,290'11 6,919'11 8,114'60 15,033'71 89,980'65 40,4()4,'36
1900 ... 10,400'57 36,233'90 46,634'47 600,328'29 125,105'24 725,433',53 60,988'33 46,167'62 107,155'95 688'47 25,628'83 26,317'30 8,144'72 28,254'19 86,398'91
1901 6,798'56 89,024'18 45,82"2"74 698,Oi2'58 238,840'93 936,88:3'49 9,58!'35 70,720'21 80,304'58 4,9'15 26,877'85 26,727'00 5,411'46 29,752'16 35,163'62
1902 .:: 5i9'07 46,316'67 46,865'74 460,462'26 546,964'68 1,007,426'94 2,872'61 80,887'85 83,760'4,6 3'31 22,232"80 22,238'11 4,~1'31 26,7U'16 31,ll5'47
1903 ... 4,308'99 36,145'75 40,454'74 570,447'27 580,790'97 1,151,238'24 7,318,63 69,681'38 77,000'01

'28'87
22,761'00 22,761'00 1,311'53 33,905'88 35,217'41

1904 . 55'09 33,262'10 33,317'19 555,016'46 584,579'88 1,189,596'36 1,100'07 61,073'11 62,173'18 29,965'37 29,994'24 1,834'03 31,347'06 33,181'09
------------- ----- ---------------- --------

Total 224,943'71' 206,923'i5 430,886'86 4.428,~'17 2.lO5,849'28 6,584.399'45 658,576'78 858,281'06 1,011,867'84 196,828'65 185,380'45 882,209'10 11l.459-43 150,897'16 261,856'59

....

I
00

d PHILLIPS BITER, e DONNYBROOK. GOLDFIELDS ·GENERALLY. GRAND TOTAL, CO
:

Ye..r,

IExport, Mint, Tot..l. Export, Mint. Tom!. Export, Mint, Total. Export, Mint, Total, Va.lue.

fine OZB, fine ozs. fine QZB. fine OZB, fine OZ8. fine ozs. fine OZB, fine OZB, fine OZB,

11
fine OZ8, fine OZB, £ S, d.

1886 '17 270'17 1.147 12 2!
1887 ... : ... 4, 4,859'87 18,517 8 6i
1888 8, 3,124-82 18,278 710
1889 18 18,859'52 58,871 9tH
1890 20, .20,402'42 86,668 19 M
1891 2'7,116"14 27,116'14 115,182 010
1892 58,~'65 53.271'65 226,28811 at
1893 99,202'50 42l.885 8 at
1894 1n:298~ 186.298'73 787,098 19 6
1895

I
20'7,110'20 20'7,110'20 . 879.748 4 2~

1896 251.618'69 25t.818·69 1,068.808 5 2
1897

~77"271
608,846'44 603,846'44 2,564.976 12 9t

1898
'i75"49 '452'76 800'07 800'07

989,489'49
187:244'41

989.489'49 8,990,697 18 10
1899

5,644"83
1,288,860'25 l.470,604'66 6,246,781 10 7t

1900 ... I 287'56 237'56 1,450'08 7,094..91 894.887"2 519,923'59 t.414.810'86 6,C07,610 18 4l
1901

4;422'58 7'369'09 "'4'94
4'20 4"20 215'91 1,511'63 1,797'54 928.686116 '/79.729'56 1.703'416'52 7,385,658 9 1

1902 2,94,6'53 57'64 62'58 7'77 2,115'52 2,123'29 707,089'75 1.168,997'60 1,871,087'85 7,947,661 9 71
1903 2,136'09 5,441'68 7,577'77 ... I 82'64 82'64 53'44 2,839'44 2,892'88 839,685'78 1,281,115'62 2,064.801'40 8,770,718 17 ot
lOO! 936'76 2,04N>!I 2,984'3.~ ... .,. '86 1,344'25 1,345'11 . 810,6161l4 1,172.614'03 1.988.280'07 -8.424,22517 8~---------- 17.93t.11-·-282'21 --.557'58 ----r--'---------------_._-~

Total 6,019'88 11,911'S8 839'74 5,922'81 10,069119 15,992'SO 7,861,746'19 5,05U24'81 12.916,871'00 54,865,256 11 9

a Prior to 1Bt May, 1896, included-with Coolgardie, b Declared 5th April, 1894, to which date included with Yilgarn,
d Prior to 1902 included in Goldfields generally, , From 1st March, 1899.

c Prior to 1893, inclnded with Yilgarn.



TABLE VII.

Oomparative Return of Gold Bullion entered fo-r EXPORT and received at the Perth Branch of the ROYAL MINT, from 1st January, 1903, to 31st Decernber, 1904,
showing in Fine Ounces the Quantity recorded eflch Month and its Value,

I
1903, 1904,

MONTHS AND QUARTERS.

I I I I I ,
Export. Mint. Total, Value. Export. Mint, Total, Value.

- fine ozs. fine oZ8. fine OZ8. £ 8, d. fine OZ8. fine OZ8. line OZ8, £ 8. d.

ANUARY .. , , .. ,., .., '" 86,102'30 92,257'19 178,359'49 757,622 19 1! 77,217'72 99,435'55 176,653'27 750,375 7 IOl
EBRUA.RY ... ... ... ... 68,012'57 95,046'42 163,058'99 692,63011 3t 69,738'89 92,662'78 162,401'67 689,838 811
ARCH .. ' ... .., , .. ... 66,874'77 98,155'54 165,030'31 701,OM 3 III 44,191'93 02,642'68 136,834'61 581,236 9 6l

_.~. --- ------,. ,,-. --------------
st January to 31st March, ... .., 220,989'64 285,459'15 506,448'79 2,151,257 14 4! 191,148'54 284,741'01 475,889<55 2,021,450 6 4!

176,813'73
"

'51,05619 8!- -88,396'06RIL .. ' .. , .. , .. , ... 73,722'53 103,091'20 92,603'28 ' - 180,999'34 ""768;8366 6t
Y .. , .. , ... ' .. .. , 78,631"49 97,227'78 175,859'27 74'1,002 131lt 58,680'69 101,599'36 160,280'05 680,826 7 6!

UNE .. , ... , .. , .. .. , 61,256'95 115,075'82 176,332'77 749,013 19 11t 70;173'95 97,272"36 167,446'31 711,26614 3i
--- ~----- ---

st January to 30th June .. , .. , 434,600'61 600,853'95 1,035,454'56 4,398,33 1 7 lIt ' 408,399'24- 576,216'01 984,61 5'25 4,182,379 14 8!

ULY ... ' .. .., .., ' .. 76,425'73 103,671'70 180,097'43 765,005 5 1i 69,317'58 91,400'76 160,718'34 682,688 2 3"
UGUST .. , .. , ... .. , .., 69,720'74 105,389'77 175,110'51 743,822 3 4 71.063'11 97,369-28 168,432'39 715,455 6 3!
EPTEllIBER .. , ... .. , .. , 60,665'79 110,027'08 170,692'87 . 725,057 4 6 67,058'42 98,793'28 165.851'70 704,493 410

", ,- --------------------
st January to 30th September .. ' .. ' 641,412'87 919,942'50 1,561,355'37 6,632,216 OIl 615,838'35 " 863,779'33 1.479,61]'68 6,285,016, 8 2

CTOBER ... ... .. , .., .., 61,439'17 100,252'98 161,692'15 686,824 11 Ut 76,517'54 98,090'10 174,607'64 741,686 2 2"
OVEllIBER ... .. , .... ... 64,220'13 106,276'76 170,496'89 " 724,224 15 1 60,005'52 103,9!7'46 163,932'98 696,343 0 9
ECEllIBEB . ... ... .. .... 66,613'61 104,643'38 171,256'99 727,453 9 1 58,254'63 '106,817'14 165,071'77 701,180 6 2t '

------- --- 1--- --------'-
Total ... .., 833,685'78 1,m,l15'62 I 2,064:,801'40 8,'170,718 17 Ot 810,616'04 1,172,614'03 I. 1,983~'07 8,424,225 17 3!

J
F
M

1

AI'
MA
J

1

J
A
S

1

o
N
D



TABLE VIII.

Monthly Returns of GOLD BULLION, GOLD ORES, and FINE GOLD BARS entered for EXPORT during if/04.

NEW SOUTH WALES. SQUTH AUS'l'RALIA.. VICTORIA. QUEENSLAND. UNITED KINGDOM. I TOTALS OF BULLION AND ORE. Minted
MONTH,

I Bnllion,l
I

Bullion.I I I I
Gold

Bullion, Ore, Ore. Bnllion. I Ore. Ore. Bullion, Ore, Bullion. Ore, Total, Exported.-

1904. Gross OZB.
Estimated Gross Estimated Gross OZB.

Estimated Gross Estimated Gross OZB.
Estimated Gross ozs. Estimated Gross OZB. OZB.

groB8ozs. ozs. gross ozs. gross ozs. ozs. gross ozs. gross OZB. gross ozs.

January 00' 00' , .. 225'35 ... 84'50 4,068'38 00' ... 8'15 85,678'79 2,329'20 89,747'17 2,647'20 92,394'37 9,467'68

February 00. ... ... 325'99 .., ... 3,001'03 00. ... ... 79,680'02 438'59 82,681'05 764'58 83,445'63 9,463'57

Mal'Ch 68'73 2,053'51 63'10 50,683'78 8'45 52,737'29 140'28 52,rm'57
, 4,739'36

00' 00' 00. 00' ... ... ... I t 523'08

April.,. 00. 00' 00. 339'10 ... 00' 2,470'79 .. , 00' ... 102,931'03 28'82 105,401'82 367'92 105,769'74 9,490'71

May.oo ... 00. ... 36'62 ... 2'00 1,531'47 00 • ... '" 68,637'29 6'63 7D.168,76 45'25 70,214'01 4,900'20

June ... 00' ... ... 115'52 ... ... 2,285'35 00 • 00' ... 81,540'46 24'86 83.825'81 140'38 83,966'19 9,498'50

July 00' 00' 00· 00. 172'20 ... 00 • 2,009'21 .. 00. ... 80,385'40 374'70 82,394'61 546'90 82,941'51 9,472'53.
August ... 00. 00. 169'03 00' ... 1,291'02 1'41 ... .. , 83,568'66 00' 84.859'68 170'44 85,030'12 14,265'78.
September 00' 00' 00' 33'15 ... ... 1,466'86 00. ... ... 78,738'32 ... 80,205'18 33'15 80,238'33 4,752'78

Octob9r 00' ... ... 530'17 ... ... 1,672'66 00 • ... ... 89,353'75 00' 91,026'41 530'17 91,556'58 9,502'05

November .. , ... ... ::'88'73 , .. ... 1,347'89 ... ... ... 70,262'61 00 • 71,610'50 188'73 71,799'23 11,869'40

December ... 00 ... 9'00 ... ... 1,385'51 00 • ... ... 68,309'70 ... 69,695'21 9'00 69,704"21 2,348'78

-------- --------------------------
Totals ... 00' 2,213'59 ... 86'50 24,583'68 64'51 ... 8'15 939,769'81 3,211'25 964,35.1'49 5,584'00 969,937'49 1~,294'42

• When considering the total production of the State, these amounts must be disregarded, having already been recorded in the total receipts of gold at the Mint,
t To South Australia, All the other amounts were 'line bars of minted gold exported to India,
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PART II-MINERALS OTHF1R THAN GOLD.

TABLE IX.;

GENERAL RETURN of Ore and Minerals, othe'r than Gold, showing the Quantity produced and the Value thereof, as reported to the Mines Department from the respective
Goldfields and Mineral Fields, during 1904 and previous years.

BLACK TIN. COPPER ORE.

YEAR, MONTH. Greenbushes lI1f. Marble Bar D. Tota!. Day Dawn D. Mt. Malcolm D, Northampton Mf. Phillips River Gf. West Pilbarra Gf. Tot",!.

Quantity.
1

Value. Quantity. [ Value. Quantity, ] Value; Quantity,l Value. Quantity. ] Value. Quantity.IValue. Quantity./ Value, Quantity. I Value. Quantity.] Value.

Previous to tons. £ tons. I £ tons. £ £ tons. £ tons. £
:

55~:ml' tons.tons. tons. £ tons. £
1899 ... ... 1,590'33 66,108 75'45 4,419 1,665'78 70,527 ." .... ... ... ... ... ... ... 7,018'00 7,018'00 55,270

1899 ... ... 27732 21,658 57'50 3,612 334'82 25,270 ... .. , 273'00 4,338 136'00 2,122 ... ... 2,555'00 29,478 ' 2,964'00 35,93!'l
1900 ... ... 435'62 29,528 387'87 27,174 823'49 56,702 5'15 91 4,539'00 30,718 .. ... 3cj,'00 725 1,605'00 12,139 6,183'15 43,673
1901 ... ... 321'34 18,852 412'98 21,148 734'32 40,000 10'50 76 7,660'00 40,738 38'50 277 1,089'14 12,918 1,~.~2·00 I 15,891 9,960'14 69,!lOO
1902 ... ... 403'21 24,680 216'35 15,103 619'56 39,783 ... .. , 1,954'00 6,852 ... ... 308'25 1,238 ... 2,262'25 8,090
1903 ... ... 5ll4'94 34,362 292'11 21,528 817'05 55,890 .. , .. , 18,965'00 45,557 ... .. . 1,561'33 10,984 ...

I
.. . 20,520'33 56,541

1904 ... January ... 34'57 2,121 30'35 2,290 64,.92 4,411 ." ... ... ... ... .. . 455'52 2,580 ... .. . 455'52 2,580
Do. ... February ... 32'73 2,136 30'55 2,088 63'28 4,224 ... ." ... ... ... ... I 587'01 4,348 ...

I
... 587'01 4,348

Do. ... March ... 62'40 3,874 27'80 2,115 90'20 5,989 ... ... 500'00 900 ... .. . 511'77 3,327 ... .. . 1,011'77 4,227
Do. ... April ... 30'85 2,066 20'30 1,522 51'15 3,588 ... .. , ... ... ... ... ... ... ... ... .. .

'2;lhoDo. ... May ... 41"17 2,644- 25'40 1,927 66'57 4,571 ... ... ... ... .. . . ... 290'99 2,210 ...

I
... 290'99

Do.
,

June 51'69 3,170 :1.9'25 1,364 70'94- 4,534 .. , ... ... 365'86 2,734 365'8(f 2,734... ." ." ... .. . ... ...
Do. ... July ... ~'01 2,822 ]9'44 1,457 65'45 4,279 ... ... .. . ... ... ... 250'76 1,654 ... .. . 250''76 1,654
Do. ... August ... 60'18 3,728 29'09 2,377 89'27 6,105 ... ... .. . ... ... .. . 221'52 1,627 ...

I
.. . 221'52 1,627

Do. ... September ... 51'00 3,368 29'80 2,272 80'80 5,640 ... .. , ... ... ... .. . 298'9'4 2,114 ... ... 298'94 2,114
Do. ... October ... 44'19 2,989 28'45 2,572 72'64 5,561 ... .. , ... ... , .. ... 113'09 751 ... I ... 113'09 751
Do. November 39'00 2,757 25'95 J,886 64'95 4,643 ... .. , ... ... .. . 136'95 1,094 I 136'95 1,094-... ... ... I ...
Do. December 39'85 2,787 34'48 2,485 74'33 5,272 236'41:1 1,841 236'48 1,841 -... ... ... ... -'"j--''' r' ... ... 00---- ---

l2.;MO·OO 1 112 778
0:.

Total ... 4.086'40 229.650 1763'12 117339 5.849'52 346989 15'65 167 33 891'00 129.103 174"50 2.399 6,4.61:61 50145 '52882-76 294.592

IRONSTONE. LEAD ORE.
SILVER-LEAD

COAL. ~
LIMESTONE. DIAMONDS.ORE.

YEAR. MONTH. West Pilbarra Gf. ........_. ~ ...., ,
Nort4ampton Mt. Ashburton Gf. Collie River Coal Mf. Yilgarn Gf. I State generally. " Total. Nullagine D.

Quantity.IValue. Quantity. ] Valne. Quantity. I Value. Quantity.I Value. Quantity.IValue. Quantity. I,Value. Quantity.IValue. IQuantity. IValue. Quantity. I Value. QuaUtity.1 Value.

Previous to tons. £ tons. £ tous. £ tous. /!, tons. £ tons. £ tons. £ tons.
I

£ tons.I £ carats. £
1899 ... .. , 100'00 300 ... ... 100'00 300 ... .. , ... .. 3,508'00 1,761 ... .. . ... I ... ... .. . ... ...

1899 ... ." ... ... 12,852'00 8,939 12,852'00 8,939 82'75 912 ... .. . 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 9,2:;8 268'00 533 ... ... 118,410'10 54,835 2fl9'85 273 15,657'00 13,321 15,926'85 3,594 ... ...
1901 ... ... 20,569'00 13,246 2O,J;6J'00 13,246 ... ... 21'05 152 117,835'80 68,561 1,642'00 919 16,568'00 3,429 18,210'00 4,348

,
... ... ... '"

1902 ... ... ... ... 4,800'00 2,040 4,800'00 2,040 ... ... 35'85 277 1W,883'90 86,188 535'00 340 4,545'35 1,000 5,080'35 1,340 ... ...
1903 ... ." ... ... 220'00 88 220'00 ,.88 ... ... .... ... 133,4~;;'6:Z 69,128 10200 75 1,177'50 I 103 1,279'50 178 ... ...

I

1904 ... January ... ... '" ... ... I ... ... ... ... ... ... ll,485'80 5,453 ... '" ... ... .. . ... ... ...
Do. ... February ... ... ... ... ... I .... ... ... .... ... ... 10,579'80 5,105 ... ... ... ... .. . ... '" ...
Do. .. , March ... ... ... ... ... I ... ... ... ... ... ... , 12,207'00 5,86G ... ... 1,827'35 239 1,827'35 239 ' .. ...
Do. ... April ... .... ... ...

:i~51
... .. . ... ... ... ... 11,015'00 5,281 ... .. . .... ... ... ... ... ...

Do, ... May ... ... ... ... ... ... ... '" ... '" 12,632'65 6,195 ... ... .. . ... ... .. . ... ... \

Do. '" June ... ... ... 436'00 436'00 175 ... ... ... ... 12,053'85 5,730 ... ... 3,250'00 456 3,250'00 456 ... ...
Do. ... July ... ... ... ... '" ... '" ... '" ... ... 13,182'00 6,455 ... ... ... I ... ... ... ... ...
Do. ... August ... ... ... ... ... .. . ... ... ... ... ... 11,806'00 5,786 .. . ... ... ... ... ... ... ...
Do. ... September ... ... ... 145'00 58 145'00 58 ... ... '" ... 11,56550 5,098 ... ... 4.107'00 583 4,107'00 583 ... ...
Do. ... October ... ... ... .... ... ... ... ... ... .. . .. . 10,896'70 5,539 ... ... .. . ... .. . ... ... ...
Do. ... November ... ... ... .. . ... .. . ... ... .. . ... ... 11,279'64 5,665 ... ... ... .. . .. . ... .. . ...
Do. ... December ... ... ... 860'50 344 860'50 344- ... ... ... ... 9,846'10 5,001 ... ... 4,212'85 421 I 4,212'85 421 ... I ...

I --- ------ -- --- --- ---- ---I---- ---
Total ... 100'00 300 52133'50 34,148 52233'50 34448 350'75 1445 00'90 429 706950'46 373598 2.548'85 1 607 68 938'05 12.390 I 71.486'90 13.997 ... 24

NOTE. As the collection of,l'ltatistics of Minerals other thau Gold commenced during 1899, the total Production from the different l~cjlitiesp~~~ust~that date can onjy be approximately estimated by the Cn!!t2W!l Beoords • Wejgbtu&kutusr
- :..-~ -.. . "-' .. """'., .
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TA.BLE X.

Quantity and Value of BLAOK TIN reported to the Mines Department during 1904, and the Total Output to date,

GOLDFIELD, DISTRICT, I LOCALITY.
OR MINERAL FIELD, I

NUMBER OF I REGISTERD NAME 0.. COMPANY
LEASE, OR MINE.

1904. TOTAL TO DATE,

Quantity, [Value, Quantity, I Value.
REMARKS.

533'64 34,462 4,086'40 229,650
-,----- --------

,.. 114'34 8,664 619'22 40,145
... .,. ... 330'53 21,340
... 117'00 8,948 674'98 45,981
... ." .. ' 6'75 424
... 80'57 6,107 120'94 8,712
,.. 2'60 139 3'60 195

::: ~,~'35 ~.:7 6,~~ 4:
... ----;;0-;; :4,355-~763'12' 117,33~

... 854:,50 158.81'.7 5,1349'52 '346,£89

1,675
2,161

468
, 53!

684
342
943
818
117

1,306
931

1,360
434

2,031

5,081

163
1~

£
11,605

77'20

2'33
22'83
2lNO'
34'48
7'78
7'00

9'50
5'38

13'90
12'97

]:84
]8'06
1~

20'78
6'42

27'79

tons,
188'35

93'83 5,880
3;500'46 191,648

9'21 568
1'08 74

'65 47

11'52 793

2'33 163
'64- 36

12'.84 930
4'50 330

14'89 986
6'42 434

27'79 2,031

441'77 28,070

tons, £,

----.,-----1------ ---
Total

GRAND TOTAL

TotaJ

(HOranS»))

Sundry claims ...
Voided leases .. ,
Sundry claims ...
Voided lea.ses .. ,
Sundry claims .. ,

Stanum ... ..,
Mount Cassiterite

Sundry claims .. ,

77
84

35
35, 169}

218,22.8. Westralian Stltn,naries,Ltd,
272, 287 .. Iv"../
356 (40) Cornwauv.( j" .
(56,217) (Amanda l!o)!leses) ./..1. ..

73 C~elson) /~, ... .
73,233 ,Nelson leases,:!... .

147 Haphazard s. .., .
.. , (330),331 (Ivy) and/ Lady Esther

leases~ /;
169 (Horans No. 1 NClrth),q' ..
218 (W,A. Mount Biscboffl)jj,
244 M~~t PleasantJ;/ .

... (257),273 DlXre Extf}nded"- .

... 271 Pioneer V;-I... .

... 296 Central ....:.,,-:.. vy}'/."

... 300, (315) South CClrnwaJlleases' ...

... . 317 Queen May ~sols V .. ,

... 337,7060 Gladstonev.'Yo' .. ' ...

... Locs.289, Freehold. ground, (Clarth
290 and others) /
.. , Voided leases ."
... Sundry claims ...

do
do

do

do
do
do
do
do
do
do
do
do
do

do
do
do
do
do
do

CO(>glegong ..
MO(>lyella .

do ,..
Old Shaw ..

do .
Wodgina .

do ".
do ...

Greenbushes
G

t

Do
Do

Do
Do
Do
Do
Do
Do
Do
Do
Do
Do

Do

Do
Do
Do
Do
Do
Do

Greenbushes, Mf,

M~rble Bar D, ...
Do
Do
Do
Do
Do
Do
Do
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TABLE XI.

Quantity and Value of OOPPER ORE reported to the Mines Department during 1904, and the Total Output t9 date.

GoLDl"IELD, DISTRICT,
OR MINERAL FIELD,

LOCALITY. NUMBER OF REGIBTERE9 NAME
LEASE, OF COMPANY OR MINE.

1904,

Quantity. I TOTAL TO DATE,

Quantity I-(Ore). Value.

REM-"RXS.

Murrin Murrin (6c) 10c, etc. Murrin Copper Mines,
Ltd.

West Pilbarra Gf. Croydon

Northampton Mf. Geraldine ...

YandanookaMf.... I Ya~d~~ooka

do
do
do
do
do
do
do
do
do
do

::: [ ... do ...

52
59
92

868
90
88
87

6
537

53
266

. 465
4,437

252

4,434
4,357
1,430

663
38

235
2,382
1,251

13
945
135
189

50,145

5,593

595
6,571
2,746

12,036

7'43
6'50

12'77
63'41
10'68
11'35
12'30
1'81

65'93
8'67

34'55
, 61'69
538'64
34'87

536'44
599'67
227'14

99'42
5'02

32'94
351'66
159'46

4'21
133'16
22'47
14'50

40'00
530'00
181'00

2,009'00

9,097'00 84,987 _
30'00 250_._----

12,340'00 112,778

6,461'61
----1----1

453'00

tons, £,

15'65 167
~._----

33,891'00 129,103

£,

105
189

90
88
87

6
102
53

250
196

2,930
79

2,586
2,291

676
198

38
235

1,961
1,189

13

24,280

1'79
1'77
1'72

'12
l!'04
1'06
5'02
3'92

58'62
1'57

ton.,

10'68
11'35
12'30
1'81

14'53
8'67

33'41
29'77

374'43
12'88

322'49 51'73
327'24 45'81
120'94 13'51
78'29 9'96

5'02 '75
32'94 4"71

286'30 39'23
153'96 2378

4'21 '25

ton.,

~._--------~-_._--

,.. ... ,.. 136'50 1,992
---1----1---

38'00 407
-·--1----11----1----- ---

8'69 1'84 9216'48 168
43'99 8'96 449 555'63 4,177
33'72 4'64 232 33'72 232

3'92 '59 30 3'92 30
42'34 6'82 341 61'06 61a.
26'78 4'99 249 2678 249
18'43 2'53 126 18'43 126
12'16 2'30 115 12'16 115
14'16 2'69 134 14'16 134
4'34 '83 41 18'48 119

64'35 9'60 481 1~2'82 1,099
15'01 3'30 165 15'01 165
65'56 ·8'66 432 197'66 1,633

1,223'73 152'05 7,602 2,308'61 17,861

7'43 1'04 52
6'50 1'17 59
2'92 '35 18

19'14 2'10
14'50 3'20

,...--·-,--1----1----1----- ---
3,468'89 485'02

r--'-----

,--·---1----1---

----------
500'00 20'00 900

Total

Total

British Exploration of
Australasia, Ltd.
Voided leases .
Voided leases ..
Voided leases ..

Balla Balla Copper
Mines, Ltd.

Freehold of 100 acres
Voided leases ...

Voided leases

Voided leases

(Australia) .
Harbour View .
Mosaic ... ...
(Mount Pleasant) ...
Red, White, and Blue
British Flag... .
C.D.C. ... .
Christma.s Gift .
Desmond .. , ..
Elverton South .
Mt. Desmond .
(Mt. Garrity) ..
Mt. Stennett... .
Phillips River Options

Syndicate, N.L.
P.L,P... .., .
(Rio Tinto) .
(Welcome Stranger)

Voided leases ..
Sundry claims ..

(Blue Ribbon) .
Copper Horseshoe ,..
(Duke of York) ...
Emily Hale... . ..
(Federal) ... ...
Great Oversi~ht .. ,
Kilmore '"
Last Chance ...
(Last Chance Proprie-

tary)
Marion Martin
Mary... ...
Mt.Benson .
Mt. Catlin .
(Mt. McMahon)
(Puzzle) .
Sunset ..
Surprise .
Turn of the Tide ..

Voided leases ..
Sundry claims ..
Sundry claims .

31

(176)
187

(177)
124

(131)
154
119
116

(120)

16
7

175
15

(123)
(189)
115
114
166

34

(149)
52
179

(180)
60
174
186
184
185
168
109

(173)
108
95

199
(158)
(169)

Voided leases

do ..
Egina ..
Roebourne ..
Whim Creek

do
do

Day Dawn ...

do .
do .
do .
do .
do .

Ravensthorpe
do ...
do .. ,
do .
do .
do .
do .
do ..
do .

Kundip ...
do ,..
do ,..
do ..
do .

Mt. Desmond
do ,..
do .
do .
do .
do .
do .
do .
do ..

Do
Do
Do
Do

Do
Do

Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do

West River

Do
Do
Do
Do
Do
D0
Do
Do
Do
Do
Do
Do
Do
Do

Day Dawn D,

Mt. Malcolm D, ,..

Phillips River Gf.
Do .. ,
Do .
Do .
Do .
Do ..
Do .
Do .
Do .. '
Do .. ,
Do .
Do .
Do .. ,
Do .. ,

_._- ---- --- --------
GRAND TOTAL ... 3,968'89 505'02 25,180 52,882'76294,592
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TABLE XII.

QU(M/,tity a,ndValue of IRONSTONE reported to the Mines ,Department during ,1904, and the Total Output to date.

GOLDFIELD, .DISTItICT, I, NUMBER OF REGISTERED NAcME OF COMPAcNY 1904. ,. TOTAL TO DAcTE.
OB MINERAcL FIELD. LOCAcLITY. LEAcIiE. OB 1Il,NE. IValue. I

REMAcRES., Qua.ntity. Quantity. Value.

1
I tons. £ toUS. £ ,

West Pilbarra Gf. Whim Creek .- Voided leases ... ... ... ... lO,l'()() 300
~East Coolgardie Gf. Boulder .... Voided leases ... '" ... ... 450'00 247

i ••

l
• From State gerieraZly- / J

Avon ... ... ... '" '" '" '" oo. ... 22,223'00 16,241
Clackline ... ... '" ... '" '" ... 860'50 344 12,667'50 6,554
Coates' Paddock • oO ... '" '" ... ... ... ... 4,712'00 3,277
Greenbushes oo. oo. ... -. oO • '" '" 581'(J() 233 7,481'00 4,6::!9
Werribee ... ... '" '" oO. '" '" '" ... 4,600'00 3,200

------_.-
Total oo. ... 1,441'50 577 52,233'50 34,448

• Ore fiux received by the Fremantle Smelter, Ltd.

TABLE XIII.

Quantity and Value of LEAD, ORE reported to the Minelt Department during 1904, and the Total Output, to date,

GOLDFIELD, DISTRICT, I LocAcUTY. \ NUMBER OF IREGIS'rERED NAcME OF .COMPllY1 .1904. I TOTAL TO DUE. I REMDIS.OR MINERAcL FIELD. . LIlAcSE. OR MINK.. Quantity. I Value. I Quantity. I Val,!-e.

Narr~Tarra I
tons. £ p. £

Northampton Mf. From locality generally ... ... .oo 225'00 185
Do .oO . N,orthampton

I
Voidedleases ... ... 'oO ... 106'75 1,048

Do Victoria I_ VoidSd leases ... I... 19'00 212... ... ... OO' .. .

I Total ... oO' ... i'" 350'751 1,445
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TABLE XIV.

Q;ua;ntity and Value oJ SIL VER-LEAD ORE reported to the Mines Department during 1904, and the Total Output to date.
,

GoLD'IELD, DISTJUCT, INUMBER OF REGISTERED NAME OF COMPANYI 1904. I TOTAL TO DA",E. ILOCALITY. REMARKS.OB MINElUL FIELD. LEASE. OR MINE. Quantity. I Value. Quantity. I Value.

.A.shburton Gf. Ashburton Voided leases - '~-'~... '" ... ... ... ... ... 56'90 429
-------- ----

Total ... ... ... ... . 56111L ... 4:29

TABLE XV.

Quantity and Value oJ COAL reported to the Mines Department during 1904, and the Total Output to date.

GoltDl'lELD, DISTRICT, INUMBER OF I·REGISTERED NAME OF COlllPANY
1904. TOTAL TO DATE. ILOCALITY. REMARKS.OB MIIfElUL FIELD. LEASE. OR MINE. Quantity. I Value. Quantity. I V..lue.

tons. £ tons. £
Collie River Mf.... Collie ... 197, etc. Cardiff Coal Mining Co., 46,879'64 22,235 70,428'26 32,560

Ltd.
Do ... do ... 151, etc. Collie Boulder Coal Co., 434'50 111 6,300'50 3,128

Ltd.
Do ... do ... 238, etc. CollieCo-operativeCollieries 634'90 334 634'90 334
Do

,
do 85-100 CollieProprietary Coalfields 59,086'00 29,078 240,256'40 135,223...

of W.A., Ltd. (No. 2 Pit)
Do ... do ... 88 CollieProprietaryCoalflelds 31,515'00 15,416 363,760'55 189,423

of W.A., Ltd. (No. 1 Pit)
late Westralian Wallsend
Colliery

Do ... do ... ... Voided leases ..... ... , ... 25,569'85 12,930
~._----_.

Total ... ... 138,550'04 67,174 706,950'46 373,598



191

TABLE XVI.

Quantity and "Value of LIMESTO NE rep,orted to the Mines Department during 1904, and the Total Output to date .

REMARKS.
TOTAL TO DATE. l

Quantity. I Value.

1904.

Quantity. I Value.
.GOLDFIELD, D,STRICT, I LOCALITy~1NUMBER OF I REGISTERED NAME OF COMPANY

OR MINERAL FIELD. LEASE. OR. MINE.

Yilgarn Gf. ... 1Southe_rn Cross I ... I Voided leases
tons. £ tons. £

2,548'85 1,607

* From State generally-
Fremantle... ... ...

Total

13,397'20 1,699 68,938'05 \ 12,390
---------·--1----1
13,397'20 1,699 71,486'90 13,997

• Ore flux received by the Fremantle Smelter, Ltd.

TABLE XVII.

Quantity and Value of DIAMONDS reported to the Mines Department during 1904, and the Total Output to date.

GOLDFIELD, ll~STRICT, I
OR MINERAL FIELD. JJOC.A.LITY.

1
NUMBER OF \ REGISTERED NAME or COMPANY I 1904. I~~AL TO DATE···_I

LEASE. OR MINE. Quantity. I Value. Quantity. I Value.
REMARKS.

carats. £

~m"
£

Nullagine D. ... :Nullagine ... M.RC.6L (Morgans, A. K) ... ... .. . ... § 24 §230 tons conglom.erate
returned 25 small dia·
monds (weight un---------- -- known) and 77'70008.

Total ... ... '" , .. 24 gold.
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Retur~ of Ore and Minerals other than Gold, entered for EXPORT from 1850-1904, ·inclusive, showing

METALLIC

COPPER ORE,

YEAR.

I I I
-~--'~---_._-_._-----'-----'

WestPilbarra Of. Nortl)campton Mf, Phillips River Of, State generally, Total.

Quantity. I Valne. I Quantity, ] Valne. IQuantity.
1

Value. I Quantity.. 1 Value, Quantity.
I

Value,

tons. .£ tons. .£ tons.

I
.£ tons. .£ tons. £

1850 .,. ... ... ... ... .. , ... .. . .. . ..,
1 ." ... ... ... .. . ... ... .. . ." .. ,

2 .. , ... ... ... ... ... .. . ... ... .. ,

3 .. , ... 2t 7'00 ... .. , ... ... .. . 7'50
4 ... ... ... ... ... .., ... .. . ... ..
5 ..... ... 2'05 26'45 ... .., ... ... 2'05 26'45
6 ... ... 57'00 1,017'90 ... .., ... ... 57'00 1,017'90
7 ..... ... 80'00 1,920'00 ... .., ... ... 80'00 1,920'00
8 ... ... 433'25 9,531'50 ... .., ... ... 433'25 9,531'50
9 ,,, ... 941'50 14,122'50 ... .., ... ... 941'50 14,122'50

]860 ." ... 517'50 8,021'25 ... .. , ... ... 517'00 8,021'25
1 .. , ... 409'00 6,339'50 ... ... ... .. . 409'00 6,339'50
2 ... ... 783'50 12,536'00 ... ... .. . .., 783:50 12,536'00
3 ... ... 763'00 12,208'00 '" .., ... ... 763'00 12,208'00
4 ... ... 1,076'00 17,210'00 ... ... ... ... 1,076'00 17,216'00
5 ... .. , 886'00 18,290'00 .. ' .. , ... .. . fl86'00 13,290'00
6 ... ... 557'50 8,362'50 ... .., .. , .. . 557'50 8,362'50
7 ... ... 337'00 5,055'00 ... .., ... .. . 337'00 5,055'00
8 ... ... 83'00 1,245'00 ... ... ... .. . 83'00 1,245'00
9 ... ... 155'00 2,325'00 .. , ... ..' ... 155'00 2,325'00

1870 ... ... 6'00 90'00 ... .., ... ... 6'00 90'00
1 .. ' ... ... ... ... .., ... ... ... .. ,

2 ... ... : ... ... ... .., ... ... .. . .. ,

3 ... .. , 56'50 847'50 ... .., ... ... 5650 847'50
4 ... ... 66'50 997'50 ... .., ... , .. 66'50 997'50
5 ... ... 204',5 3,071'25 ... .., ... ... 204'75 3,071'25
6 •.. ... 279'00 4,185'00 ... .., ... ... 279'00 4,185'00
7 ... ... 53'50 802'50 ... .., ... ... 53'50 802'50
8 ... ... 9'00 135'00 ... ... ... .. . 9'00 135'00
9 ... ... ... ... .. . ... ... ... ... .. .

1880 ... ... 8'00 120'00 .. , .., ... .. . 8'00 120'00
1

. ... ... ... ... .. . ... ... ... .. . ..
2 ... ... 1'50 22'50 ... ... .. . 1'50 22'50
3 ... ... 5'00 75'00 ... ... ... .. . 5'00 75'00
4 ... 118'00 1,770'()0 ... ... ... ... ]]8'00 1,770'00
5 ... ... 119'50 ],792'50 ... ... ... .. . ]19'50 1,792'50
6 ... ... 249'00 3,735'00 .. . ,,, ... ... 249'00 3,735'00
7 ... ... 23'00 345'00 ... ." .. . ... 23'00 345'00
8 ... ... 87'50 1,487'50 ... ... ... ... 87'50 1,487'50
9 ... ... 112'00 1,90J.·00 ... ... ... .. . 112'00 1,904'00

1890 , .. ... 8'00 136'00 .. , ... '" . ... 8'00 136'Op
1 262'50 4,462'50 ... ... ... .. . ... ... 26;l'50 4,462'50
2 't 412'00 6,318'80 155'00 2i377'2() ... ... ... .. . 567'00 8,696'00
3 50'00 606'00 ... .. , ... ... ... .. . 50'00 606'00
4 ... .. , ... ... ... ." ... .., .. . ...
5 802'00 12,83200 24'00 120'00 ... ... ... .. . 826'00 12,952'00
6 6'30 100'00 ... ... ... ... '" ... 6'30 100'00
7 64'85 731'25 21'15 302'00 ... ... ... ... 8R'00 1,033'25
8 a 280'87 3,334'00 b 74'53 931'50 ... ... ... ... 355'40 4,265'50
9 1,404'50 3],978'50 586'55 9,~73'25 ... ... ... .. . 1,991'05 41,451'75

1900 543'55 10,696'00 ... ... 105'15 2,411'00 c 197'41 3,355'00 I d846'11 IH,462'00
1 1,058'00 26;464'00 '50 10'00 1,205'00 22,107'00 396'75 6,322'00 2,660'25 54,903'00
2 68'50 1,698'00 20'00 330'00 102'00 2,469'OC 33'00 489'00 283'50 4,986'00
3 3'60 180'00 25'05 460'00 301'70 3,538'00 15'45 349'00 345'80 4,527'00

t4 50'00 500'00 ... ,.. I 11'00 154'00 72'00 1,589'00 . 133'00 2,243'00
------------------- ------ _-.1...- -,'---.- --------

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

t These figures are liable to revision, as they refer to Countries beyond the Oomm.onweatth only. The interstate export figures of Western
not stated, "t Probably the produce of the Oreenbushes Tinfield, a 280 tOllS. 17cwts, 2qrs. b 74 tons lOcwts. 2qrs.

h 278 tons 8cwts. lqr. i 101 ton. 18cwts. 3tqr.

\
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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).

I
YllJ.R.

Northampton Mf. Pilbarra Gf. Greenbushe. Mf, !I'ota.l.

Quantity. I Value, Quantity. I Value, l Quantity. I Value. Quantity. ] Value.

tons. .£ tons. .£ t0ns.

I

.£ tons. .£
5'00 55'00 '" ... ... ... .. . ... 1850

... ... ... .. . ... ... ... .. . 1
... I ... ... 2... '" ... ...

I

'"

2t 4'00 ... ... ... '" ... .. . , 3
.. , ... '" ... ... I ... ... ... 4.

25'00 250'00 '" ... ... '" ... ... 5
... ... ... .. . ... '" ... ... 6
.. , ... '" ... ...

"
... ... ... 7

... ... '" ... ... '" ... ... 8
13'50 135'00 '" ... ... '" .. , ... 9
98'50 985'00 '" ... '" ... ... 1860
79'00 790'00 '" ... ... ... .. . ... 1

9'00 90'00 '" ... ... .. , ... ... 2
230'00 2,300'00 ... ... ... ... ... 3
80'00 800'00 '" ... ... '" ... ... 4

703'00 8,436'00 '" ... ... ... ... .... 5
273'50 3,28200 '" ... ... '" ... .. . fl
902'00 10,824'00 '" ... .. ... ... ... 7

1,100'50 13,206'00 .. ... ... ... ... .. . 8
699'50 8,394'00 '" ... ... ... ... ... 9

1,209'50 14,514'00 '" ... ... ... ... ... 1870
420'00 5,040'00 '" ... ... '" ... ... 1
364'00 4,368'00 ... ... .. . ... .. , ... 2
965'50 11,586'00 I a... ... ... ... ... ...

2,143'75 . 25,725'QO '" ... .., ... ... ... 4
2,289'00 27,468'00 '" ... ... '" ... ... 5
2,191'50 26,298'00 ... ... ... '" ... .. . 6
3,955'50 47,466'00 ... ... ... '" ..0. ... 7
3,617'50 43,410'00 ... ... ... ... ,... .. . 8
2,775'00 33,300'00 ... ... .., ... .. , .. . 9
1,921'00 15,368'00 '" ... ... '" ... ... : 1880
1,400'50 1l,204'QO '" ...

I

... ... ... ... 1
1,793'50' 14,348'00 ... ... ... '" ... .. . 2
1,038'00 7,266'00 '" ... ... ... ... .. . 3

696'00 4,872'00 ... ... ... ... ... ... 4
465'00 3,255'00 '" ... ... ... .. , ... 5
611'00 4,277'00 I 6... ... ... ... ." ...
471'00 4,710'00 '" .. , ... ... ... ... 7
532'00 5,320'00 '" ... ... '" ... ... 8
250'00 2,500'00 '" ... ... '" st5'OO 300'PO' 9
213'50 2,135'00 '" ... ... ... 3tB7'50 5,400'00 1890
25'00 250'00 '" ... 204'00 10,200'00 204'00 10,200'00 1
20'75 150'0,0 ... .., f 265'49 , 13,843'00 f 265'49 " 13,843',00 2

... ... 56'45 3,470'00 171'50 7,664'00 227'95 11,134'00 3

... ... 19'00 949'00
i

371'25 14,325'00. 390'25 15,274'00 4
... ... ... ... 277'15 9,703'00 ,277'15 9,703'00 5
... ... ... .. . 137'25 4,338'00 . 137'25 4,338'00 6
2t 4'00 ... .. , 9,-,'55 3,275'00 95'55 3,275'00 7

5'00 33'00 ... ... g 68'14 2,760'00 g 68'14 2,760'00 8
16'00 96'00 29'55 2,025-00 h 278'41 21,138'00 j 307'96 23,163'00 9
26'85 21-2'00 e 368'34 30,146'00 i 101'94 8,032'00 k470'28 38,178"00 1900

." I ... 439'00 • 34,600'00 67'50 4,895'00 506'50 39,495'00 1

...

r

... 248'00 19,698'00 31'00 2,870'00 279'00 22,568'00 2
... ... 267'00 20,988'00 24'70 1,868'00 , 291'70 22,856'00 3
... ... 6·t·00 4,932'00 24'00 1,389'00 . 88'00 6,321'00 t4

-'--
- 116,808'00 I33,643'85 .1 364,756'00 1,491'34 2,117'88 106,300'00 3,681'72 1 228,808'00

I
Ans'trah'l for 1904 are not yet ava.ilaple, 't See Woodward'. Mining Handbook, Perth; By Authority, 1893; p. 123. 't Declared; weight
c 197 tons 8cwt•. lqr. d 846 tons 2cwt., lqr. e 368 ton. 6cwts, Sqr.. f 265 ton. 9cms. 3qr.. g 68 tons 2cwts, 3qrs,
j 3\17 ton. 19cm., lqr. k 470 ton. 5cwts. 2~qr•.
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TABLE XVIII.-::-Return Of Ore and Minerals" other than Gold,

NON-METALLIC MINERALS.
ORES NOT

ASBESTOS. COAL. MICA. OTHERWISE COPPER INGOT.

YE.la. , ENUMERATED.
State generally. Collie River Coal Mf. State generally. State -generally.

Quantity. I Value. Quantity. Value. Quantity. I Value. Quantity, I Value. Quantity, Value•

tons. .£ tons. .£ tons. .£ tons. .£ tons. .£
1850

1
2
3
4
5
6
7
8
9

1860
1
2

·3
4
5
6 ll ..
7
8
9

1870
1
2
3
4
5
6
7 ,
8
9

1880
1
2
3
4
5
6
7
8
9

1890
1 ..,
2 .t 25'00
3 ·t 4'00
4
5 °t 3'00
6
7 °t 209'00
8 1'00 1'00
9 t 1'00 798'00 772'00 4t 50'00

1900 355'00 350'00 °t 3'00 5'00 85'00 248'90 17,475'00
1 970'75 969'00 °t 4'00 { 439'40 31,062'00

§441'lO 24,804'00
2 12'00 12'00 7t3'00 47'00 §175'OO 7,918'00
3 '20 10'00 't22'00 230'00 f 51',45 3,371'00

§1,023'80 29,91.7'00
t4 11'00 7'00 ... ' .. "t'05 2'00 99'00 I 3,676'00----1-------- ----------------~

Total '20 11'00 2,147'75 2,111'00 ... 294'00 30'05 3fi8'OO 2,478'65 118,223'00

•t D'lclared i weill'ht not state'l. 4t 13 packages; weight not stated, 5 t Estimated; no tounage given. 5 + No tonnaga given,
. "t 1 cwt. plum~o ore. 'If A<lvanta~e has beep ~ken of tile series of yearij
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entered for EXPORT from 1850-1904, inclusive-continued.

COMMERCUL PRODUCTS.'
PRECIOUS STONES,

SILVER. TIN INGOT. PIG LEAD.
(White Till,)

Y:a:.UI.
State generally. Greenbushes Mf, State geuerally, State generally.

Quantity, Value, Quantity. Value. Quantity. Value. Quantity, Value.

ozs, oil tons. oil tons. oil carats. oil
1850

1
2

55'00 1,200'00 3
122'00 2,440'00 4
133'75 2,675'00 5

60'00 1,200'00 6
120'50 2,410'00 • 7

61'00 1,220'00 8
24'75 495'00 9

1860
1
2
3
4
5
6

5t3'OO 50'00 7
8
9

1870
1
2
3
4

4'25 89'25 5
-5t7'OO 155'00 6
5tl'OO 15'00 7

8
9

't5'OO 89'00 '1880
5t1'OO 20'00 1

2
3
4-
5
6

5t6'OO 120'00 7
5t2'OO 4.0'00 8

'9
1890

1
2
3
4
5
6

6t'50 11'00 7
8

77'00 ],077'00 9
28,749'00 3,5!J4'OO 142'35 18,872,00 1900

flO,869'OO 7,609'00 96'50 12,607'00 1

83,293'00 9,19000 141'00 16,380'00 2

168,113'00 19,153'00 235'35 29,277'00 3

309,190'00 45,912'00 129'00 16,15E;,()0 5,352'00 63,170'00 t4
r----------------- .

76,476-25 I740,214'00 85,458'00 744'20 93,291'00 6,035'75

6 packages estimated at 10 cwts, 7t 2 tons <ob.It ore, value £41; 1 ton plumbago ore, value £6, 't 22 tons antimony ore, valqe B230,
covered by this ta1,>le to ~bow iu detail the quantity of COIllmerQiall'roduQts exported. ~ Copper Matte,
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PART 111.-

TABLE
"-

Quantity and E8timated. Value of MINING

M\lTIVE PLANT. PUMPING
PLANT.

Emp~o!ed in
MInIng.

Steam Engines.
STATE BATTERIES.D,STRICT.GOLDFIELD.

1. Kimberley

2. Pilbarra ...

3. West Pilbarra
4. Ashburton
5. Gascoyne ...
6. Peak Hill ..

Do.

7. East Murchison

8. Mllrchison

9. Yalgoo

10. Mt. Margaret

11. North Coolgardie

12. Broad Arrow

13. N.E. Coolgardie

14. East Coolgardie

15. Coolgardie

16. Yilgarn
Do.

17. Dundas
Do.

18. PhillipB Rivel1
19. Donnybrook

State generally

{
r
I
I
~

I
L

r
I
~

I

r
1
L
(
(

{

Marble Bar
Nullagine

LawlerB .
Do .
Do .

Black Range
Do....

Cue
Do: ..

Nannine ..
Do .

Day Dawn
Mt. Magnet

Do .
Do .

Mt. MorganB
Mt. Malcolm

Do .
Do .

Mt. Mar~aret
Do .
Do .

Menzies .
Do ..
Do ..

Ularring, ..
Do .
Do .

Niagara .. ,
Do.

Yerilla .
Do .

Kanowna
Bulong ...
Kurl1alpi

Coolgardie
Do .
Do .

Kunanalling

Ravelstone

Lake Darlot
Wiluna ...

Black ltange

Tuckanarra

Meekatharra

Boogardie
Lennonville

Leonora ...
Pig Well

Burtville
Laverton

Menzies .
Mt.lda .

Mulline ...
Mulwarrie

Niagara ...

Yund~mindera

Coolgardie
Widgiemooltha

Southern CrOSB

Norseman

4 4
2
1

3 1

39 . 15

::12 6

22 10

27 7
21 3

1
11 1
12 4
42 12

21 5

22 .9

1 1
6 3

23 2

9 5

28 5
23 3
4.

138 14
38 8

16 5
16 1

14 3

2 1
6

1

1

16

1

8

12

10
11

5
5

17

11

16

1
2

8·

2

17
11
4

75
28

10
9

12

2
2

3
2
1
3

7
1

26
2
1
3
1
8
1

18
2

13
12
2
1 '

10
6

15
l'
1 '

12 '
2
2'

17
2;
I'
5;
2
1

12 :
2'

11

18
18

3
1

184
32

2
1

11
12
1

15 '
2
4

4

2
4
2
2

14
1

26
1

2
1
7
1

20
2
9
6
,1
1

10
6

18
1
1

12
1
1

15
1
1
5
1
1
9
1
5

16
14
,2
2

64
29

1
1
9
9

10
1
3

6

2
3
3
2

3

1

1

3

4
2

1
1
4

2
1

7

2
1

4
1
2

4
3

10
7

8
5
1
4
1
3
1

1

2

6
4

2
1

7

1

1

1

1

6

2

2

8
2

2
3
7'

5

1
11

1
4

5

2

3
8
1

58
12

1
1
5

9

1
1

1

3

6

2

3

9
2

3
2
8

6

9

1
4

4

2

3
9
1

71
14

1
1
6

8

1
1

3
1
1

.9

8

5

14

4
,6

6
'1
4

5

1
.".
2

3

i'i
13
.3

1
153
:7
j'.

'3
7

5

"~ I

1
10
12
5

8
4

93
4
3
5
2

21
2

53
6

27
16

4
26
28
79

4
2

38

59
3
4
7
4
5

23
5

13
4

52
29

4

166
93
2
3

56
30
4

48
5
8
3
9

TOTAL GOLD.EXTRACTING MACHINER.Y

I . .
---,-- -------- --_. ---- - -.-- ---
573 129 297 '517 358 97 25 !163 ~81 J84 1,092
------- -._.- --- -------- -----

Tinfield

Copperneld

Coalfield

f GreenbuBhes Mineral Field
... t Government Tin.dressing Plant

Phillips River Government Smelter

Collie River Coal Mineral Field ...

6

12

2

7

5
1

1

2 2
1

4

1 3 17
3

2

21

TOTAL MACHINERY OTHER THAN GOLD-EXTRACTING 18 9 7 4 424 1 3 43

TOTAL MIN[NGMACHlNERY
-----------------:----:::-------
591 138 'NI 524 362 101 27 167 182 187 1,135
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TABLE XIX.-Quantity and Estimated Value of MIJ1IN()

REDUCTION PLANT (continued).

J .~ Cyaniding.

\ ~
'0..

~~GOLDFIELD. DISTRICT. STArE BATTERIES.
.. .. § ~ ..
~ ~

..
~ '" ~

.. "Il< 0 o • f -:; ..
o:l •

I a .... .. .. ..
~tl 0" f;j "il<l .. .~

~
bll .~ "

~ ~.
Il<

~z ~ f;j i! ~"il ;El "'"
... 11 '"" l;Eo<

.. .. § ~ "
~

~ o:l ] om
~ '" 'SJ<ll

...,
Jl " 0 '" " ..., <;:I

Il< 0 0 Eo< ~ >"l <ll m ...
--~--

1. Kimberley

2. PiHJarra ... { Marble Bar ... 1 1 17 7
Nullagine 15 5 3

3. West Pilbarra... 4
4. Ashburton
5. Gascoyne
6. Peak Hill 4 8 3 9 9

Do. ... Ravelstone 7 4 1

{
Lawlers 2 3 3 4 69 2 34 3

7. East Murchi. Do. Lake Darlot ... 4 4
00. Wiluna 4 2

son Black Range 4
Do. Black Range ...

r Cue ... 4 4 28 4
I Do. Tuckanarra .. 4 2

I Nannine 7 10 7 43 6
Do. Meekatharra ... 1 4

8. Murchison ~ Day Dawn 3 2 21 1 12 40 6 7 6

I Mt. Magnet ... 34 13

L
Do; Boogardie 3
Do. Lennonville 3 4.

9. Yalgoo ... 2 13 2

r Mt. Morgans 3 51 7 8 3

I Mt. Malcolm 8 6 11 7 1 57 5 19 1
Do. Leonora 2 4 4

10. . Mt. Margaret ~ Do. Pig Well

I Mt. Margaret 2 4 16 66 (; 13 2
Do. Burtville 3 9

L Do. Laverton 3 2

r Menzies 3 31 5 1 2 59 7 22 5

I Do. Menzies 3 1 3

I Do. Mt.lda 1 4
Ularring 11 2 18 2 7

11. North Cool- Do. Mulline 5 2 11 1
gardie ~ Do. Mulwarrie 2 4 2

I Niagara 5 12 36 52 4 17 3
Do. Niagara 5 3 3

Yerilla 1 18 26 6

L Do. Yundamindera
12. Broad Arrow ... 1 21 1 2 60 11 23 3

13. N.E. Cool- f
Kanowna 1 15 3 4 1 67 1 14

gardie Bulong 2 3
Kurnalpi ..

14. East Coolgardie 119 76 30 116 70 1 291 16 230 174 127 120

r Coolgardie 30 4 3 3 137 6 44 6
I Do. Coolgardie 6 4

15. Coolgardie ~ ::: Il
Do. Widgiemooltha

Kunanalling 47 .. 2 48 2 15 1
16. Yilgarn 17 2 60 8

Do. Southern Cross 3 3
17. Dundas ... 10 4 1 41 7 22 2

Do. Norseman 10 5 1 4 1
18. Phillips River ... 5 3 2 5
19. Donnybrook ...

State generally 1

-------- ------------ . --- --- -----
TOTAL GOLD-EXTRACTING MACHINERY ~-' 370_ 67 197 73 2 375 19 1,308 246 478 166

I .. I ...
I-- ----

( Greenbushes Mineral Field
.

Tinfield 3 2
) Government Tin-dressing Plant 2 1 1

Copperfield ... Phillips River Government Smelter I I

Coalfield Collie River Uoal Mineral Field 1- ...-1-.-..--.-..---5---1~ --2- -1-~ --- ._------
TOTAL MACHINERY OTHER THAN GOLD-EXTRACTING

_.- -----
TOTAL MINlNG MACHINERY 138-\370-67-1202-74--4 376T19-~,308 246 478 166,
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MAOHINERY erected on the 31st December, 1904-continued.

WATK" SUPPLY PLANT. MISCKLLANBOUS. ESTIMATKD VALUE 0" PLAllIT.

Chlorination. .. Coal Mining
oi Machinery.

.,; .~ ] .,oi'" ..
j~ ~

oi ~ rJ ai
Po<

~ ~~.:. '" j 'l::l
" '"

~ ~~ J. State" ~
'" ~ ~

" . District. Goldfteld.
~.

~
~ .. ai ai .. ~ Batteries.

'~J llflill 'l::l

~
.,;

'E .., ... .~~ =~ ~"

~
;Elil ~ ~ ~ ] A .$ ii:i ~ .~ '" i;i'l::l 0.6 ",-::1
al" ;.§ ~ '" ~ ] ."l ~ ~ ~ ~ II ~~ d ~~

~ §' '" ~ ~ " " ~ ~ ~ ,$ 2l
" '" '~

0 " " t:III 0 III <ll A Eo< 0 ~ ~ I'il :xl P- o

£ £ £
2 5,500
1 .10 2 19,266 35,1664 14 15,900

1 3 5 3,500

1 1 1 1 6 2 2 3 } 106,2421 3 5,000
1 5 6 10 17 69 7 21 1 7 } ")

1 1 4 4,000 277,485
~2 4,000 288,591

5 } 11,106 J2 3,500
1 1 1 4 6 9 1 J 41,650 I

1

::~ I 1 4,000 I2 4 4 29 26 1 9 1 1 J 93,7894 8 1 4,000 I

2 3 10 5 41 18 4 58 1 1 1 277,845 r 485,003

2 7 4 2 41 3 12 2 } j5,000 71,719
2 1 5 4,000

2 4 3 3 12 1 11 30,560
1 5 4 2 8 5 2 43 ••• 1 4 163,012

12 7 11 4 54 5 49 1 1 2 IIi 5 ... 4,000 r 177,930
2,500 J 446,397

3 7 8 3 33 3 2 6 1 } I2 1 1 4 4,000 105,455
3 4,000 J

3 9 10 14 ' 52 29 2 44 3 5 I I
1 1 1 I, 3 5,000 1 143,511 I4,000

2 1 1 16 3 17 } I
4 1 10,000 48,150

~ 372,7641 1 6 1 3,500
1 1 6 6 10 4 1 32 4 I' 1 J 148,940 I1 4 3 4,000
2 3 ·1 2 22 3 10 1 J 32,1635 2,400 J

1 7 4 17 14 122 18 1 9 1 91,855
2 3 6 19 71 14 1 25 1 3 88,596 I

38 5 3 16,240 ?" 105,086
250 J

20 18 23 43 16 230 56 383 14 2 27 1,711,935
6 11 13 22 203 26 2 50 3 1 11 2 5,000 220,564 256,6512,500 J

1 2 5 4 9 77 18 1 4 2 36,087 )
3 10 8 3 40 12 3 26 1 ( 88,5431 1 1 2 3,775 .)
2 5 3 10 60 18 4 47 1 1 2 1 101,9701 3 2 1 10 1 6,000 .)

1 8 8 2 4 1 32,150

... I 4 7

"51
10,000

1 9 ... 6 1 1 3 1 65,000

------ -------- - ------_.
24 73 133 194 187 1,363 ~82 28 881 24 9 8 70 ... ... 94,175 4,236,913

- -------I----- ------- --
3 1 1 11 4 2 1 57,8871 2,000

2 2 2 1 1 6,232 6,232

2 3 1 2 8 3 4 4 43,948
f-- ------- -------- -'- '--- ------.-------- f---.

3 1 3 14 9 4 1 1 1 2 8 3 4- 4 8,232 108,067
f-- ------f-- ------f-- --------- - ----
'.l1 73 134 197 201 1,372 286' 28 882 24 10 9 72 8 3 4: 4: 102,407 4:,3M,980



TABLE XX.

Synopsis oJAOOIDENTS, showing· Killed and Injured, in the respective Goldfields and Mineral Fields, during 1904, together with a r,omparison
Jor the previous year.

f .; i ~ Ii .~ cD I tl .>i ;3 § .. a, @." g tf2 ] ~ 5~ "~ ,g l:l l:l

! ~
cD 0 A ... .;l TOTAL.

.~
,

" 1 ~ ~ ] 0
~~ 1

0 n 0

j ~ -< "" " j 1 ~GoLDFIELDS AND MINERAL FIBLDS. ..: .::2 .;

j
m

~.8 Po< 8 ..= 0 ..='0 g ..l0 ...8 ~ § ,;..,
~

0 t:8 ~8 § ::;10

~
m ~ "S:>l ~ :lI 0 ~s. t: " :s

19O!l. 1 1903•
a.~

ill ~ ~ ~ $i 0 " ~ ..= 0 ~ 0 8-< Iil :>l I>< Z !Xl Z r.:l 0 Po< A ::;I Z I>< Cl o.

Number of Accidents.

Class of Accidents.

1. By Exp!osives '"

2. By FaJIs of Ground

3. In Shafts ...

4. By Miscellaneous Underground

5. On Surface ...

Tota.l.l9M

Total,l903

Com.,arison with 1903

I .0. I ... I ... I ... I ... I 3 I 6 I 15 I 1 I 21 I IS I 1 I 6 I 88 I 10 I 2 I 41 1 I ... I.. 1_0" I~J 1 I 4 1 181 1200 1-25

I~ Ill~ IJI~ Ijl~ Ijl~ IJI~ tjl~ ljl~ Il~~ Ijl~ 11[~ljl~III~ljl~ Ijl~ IJI~ IJI~ Ijl~ jll~ Ij 1~ljl~ Ijl~ fll~ljl~ Ill~lll ~lll!1 j
{Killed I I I ./. ... ... 2

i~ ••••••••• ' ••••••••••••••••··,,;,'m ••• ;;n•••••• :;H ••. ;.·.1: •.• .. ••• ••... ··ll' ••• :~ :~ ;!~~
{~j~ ... ... ... ... ... ... ... ... ... ... ... .. ... '···11· .. ... , . ,... ,... ... ..." .... ·1··· ... ... ... .. ... ···1··· I· ... ... ,... " ... " ... ~
;;0'~ •••••• , C_ ...i;;:;:I~:' ••• ~; ~~4~: •. f;c::,::1: ••• i~~~ ::I~=!!: ~ ~,~ ~; ~ 7-~:
{Injured '" '" / .. '" / 3 s lll'''' 19 .. , 15 2 5 90 9 1' 41 + 1 4 s 179 .

{ Killed '::":"~~ ~'::":"'::":"I~~'::":"'::":"I~~-2 ~~·::}i~~:~'::":"·"::}I-::~*2 '::":" -4::-:-~-:::=-;a'::":"-=2'::":" -1 ~~1*2 '::":"-=-'::":"~~-=~~~I'::":"'::":"C'~lk'::":"-=1~~'::":"--::-:-'::":"~~"::}~
Injui'ed ... ... ... '" ... '''1 ... ... ... ... ... -1 " -4 ... *q... ... ... -1 ... -2 ... -1 ... *4 ... -14 ... = ... *1/ ... *2 .,. 01 ... ('" ... -4 ... ........ , ... -4 ... -4 ... ... ... ... ... -26

o Represents plus.



TABLE XXI.

Deaths from Accidents in the respective Goldfields and Mineral Fields, during 1904, together with a Oomparison for the previous Year.

By FALLS OJ' GROUND. IN SHAJ'TS. By MISCBLLANEOUS UNDERGROUND. ON SllRFAcE.

GOLDFIELDS AND MINERAL FIRLDS.

GOLDFIELD.

1. Kimberley
2. Pilbarra ...
8. West Pilbarra
4. Ashburton
5. Gascoyne
6. Peak Hill
7. East Murchison
8. Murchison
9. Yalgoo .. ,

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

G-oldfields generally

I ... .., a ~ '"
I '" J'" 0 "l 1 '" '" .< g] If ... ~ ,g 8 al

~
<Il

.,;~ ai I ~~ ."l .s " Jod !O" E g ."'" .,; ... al al j '" .~ ] al jt:: .;
'S

I " g!~ o~ ;§ a . 1!l'0 =' ~ i ,~ !!i ~~ ~ 1 I ~'" '" ~ al ]11 I':~ f~ 0 g 'S 2 2al 0 Il '".. 0 0

! r;
~f

Q. t Ol. ~ I 51 § ~ 'd' <Il 80 ]ill ~ '" ...
'" I:l "'0 '" ~j .S ;:l<ll

~ ~~ ;a '"
0I " "'," '" "'8

"'~ i ~m
<Il .~ ~ I:l Eo<f<1 ~ 'S 'S I'< ..,<Il.=

.s~ "''' 1!l'~ .E1
~

... .. " " ~ ~rJi ::aJ
0f<1 '" :a "''''' i] ~~ ;;~ '" gj~

~. "'''' I:d " ~~
~

'"i'l '" " I
:a $ ~

~~ :a ~ ! ~~ " a ~ " '"" ~
;; ;; .J!l

~ ~'" ~ 'd a ~~ ~~ ~ 0 =' ~ ... " go",
~ o=' tq 0 ~~ ~ ~;:a 1'< I'< :ol P:l I'< I'< Eo< ill .... :ol ~ I'< I'< Eo< I'Q Eo< C!:>

5 ...[ ... [ ... I I [ I [ I177
11

21$1 1 1 11,300 1 1 1 ... 21,549 2 2 1 1 3 toO66 1 1 1 0.....1,961 1 1 2 1 1 31,736 1 2 1 1 4 1 1 6305
682 1 1 1 1 26,255 1 5 5 1

::~ \

9 1 1 1 3 2 2 201,459
1 1 1394

460 1 1 1 1 274

163
---

16,848

Coal

Copper

Tin

.. Collie River M.F.
J Mt. Malcolm D.

... t Phillips River G.F.
) Greenbushes M.F.

... t Marble Bar D....

Total 1904

Total 1903

Comp!trison with 1903

358

~ I
115 ... ... ... ... '" .. "'1'" ... 1 ...

17~~~ ~~ ~ ~~..~- ~~-~_.~-~-~-: 1 20 1 3 -----·2-6 4"-----442
------1- --------- ------ --- ---- ----- -----,1- ------ ;__ I---

18,2J.9 ~~: ~11~~_1_1_~~__"'__"'_~~~_"_' _,,_. _,,_.[_.._.-"-·1_~.1~_[~_2~_"_' ~I 5 43

... -5 -1 - -2 -3 - +91+1 +1 +4 +1 -5 +11-1 +3 -21-3 -3 +1 '" -21- 1 -1
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ROYAL MINT, PERTH BRANUH.

Subject to. the Regulations, any person may deposit gold at the Mint in his own name. Those
who cannot attend personally for the purpose may send the gold 11y an agent 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.

A.n 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 A88aying, Refining, and Ooinage.

Grols 'Yeight of Deposit Mint charge. IGross ~eight of Deposit \ .Mint charge. Gross 'Yeight of Deposit IMint charge.In ounces. In ounces. In ounces.

UP.to and including- I oB s. d. Up to and including- oB s. d. Up to and including':- oB s. d.
48 010 0 420 4 7 6 1,500 11 9 2
50 010 5 430 4 9 7 1,600 12 1 2
60 012 6 440 411 8 1,700 i2 14 8
70 014 7 450 4 13 9 1,800 13 6 2
80 016 8 460 4 15 10 1,900 13 19 8
90 o 18 9 470 4 17 11 2,000 14 11 8

100 1 010 480 5 o ,0 2,100 15 4 2
110 1 211 490 5 2 1 2,200 15 16 8
120 1 5 0 500 5 4 2 2,300 16 9 2
130 1 7 1 520 5 6 8 2,400 17 1 8
140 1 9 2 540 5 9 2 2,500 17 14 2
150 111 3 560 511 8 2,600 18 6 8
160 1 13 4 580 5 14 2 2,700 18 19 2
170 1 15 5 600 5 16 8 2,800 19 11 8
180 1 17 6 620 5 19 2 2,900 . 20 4 2
190 1 19 7 640 6 1 8 3.000 20 16 8
200 2 1 8 660 6 4 2 3,100 21 9 2
210 2 3 9 680 6 6 8 3,200 22 1 8
220 2 510 700 6 9 2 3,3()() 22 14 2

. 230 2 711 720 611 8 , 3,400 23 6 8
240 2 10 0 740 6 14 2 3,500 23.19 2
250 2 12 1 760 6 16 8 3,600 2411 2
260 2 14 2 780 6 19 2 3,700 25 4 8
270 2 16 3 800 7 1 8 3,800 25 16 8
280 2 18 4 820 7 4 2 3,900 26 9 2
290 3 0 5 840 7 6 8 4,000 27 1 8
300 3 2 6 860 7 9 2 4,100 27 14 2
310 3 4 7 880 711 8 4,200 28 6 8
320 3 6 8 900 7 14 2 4,300 28 '19 2
330 3 8 9 920 7 16 8 4,400 29 11 8
340 3 10 10 940 7 19 2 4,500 30 4 2
350 3 1~ 11 960 8 1 8 '4,600 30 16 8
360 3 15 0 980 8 4 2 4,700 31 9 2
370 3 17 1 1,000 8 6 8 4,800 32 1 8
380 3 19 2 1,100 8 19 2 4,900 32 14 8
390 4 1 3 1,200 911 8 5,000 33 6 2
400 4 3 4 1,300 10 4 2 -
410 4 5 5 1,400 10 16 8

For every additional 1000zs. the charge is increased by 12s. 6d.

NOTE.-Additional charges are collected when base metals in a deposit exceed 2 per cent. of its weight.

The following table illustrates the operation of these charges in the case of metal of the value of
~3 17s. IOtd. per oz. :-

Weight of Deposit. Rate of Charge Amount of Net Value of Deposit.per oz. Charge.

Ounces. d. .t s. d. oB s. d.
50 2'5 010 5 194 3 4

100 2'5 1 010 388 6 8
600 2'3 5 16 8 ,

\ 2,230 8 4
1~000 2'0 8 6 8 3,886 8 4
5,000 1'6 33 6 8 19,435 8 4

10,000 1'5 6411 8 38,872 18 4
I

NOTE.-From 1st July, 1905, a proportion of silver in deposits of gold is paid for by the Mmt as follows:-

In deposits under 'l,OOOozs. gross: all silver in excess of 8 per cent. of the weight of the deposit after melting.
from 1,000" to 5,000 6 "

.., "5,000",, 10,000" ,,5 u "

10,OOOozB. upwards 4 .
The rate at which payment for silver is made is liable to fluctuation. The present price is 28. 6d. an oz. fine.
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GOLD ESCORT SERVICE.
Table of Rates ;fieerL by the Commissioner of Police.

From I To Period. I~~g:.r I Bemarks.

d.
.A bbotts ... ... Nanlline ... ... Monthly ... 1
Australia Uni~d Mi~~ ... ... Malcolm ... . .. Do. ... I!
Burbanks ... ... ... '" Coolgardie ... ... Fortnightly O!
Burtville ... ... ... ... Malcolm ... ... Monthly .. . °i Not less than I,OOOozs.

Do. ... ... ... ... Laverton ... ... Every two ... Actual cost: 19s.3d.
months

Coolgardie ... '" ... '" Perth ... ... Fortnightly °t On all gold for the Mint.
Cork Tree ... ... ... ... Lawlers ... ... Monthly .. . 1 Or if escort is specially provided, C08

.£4 6s. 6d.
Cosmopolitan Proprietary, Ltd. .'.. Kalgoorlie ... ... Do. .. . 1
Cue ... ... '" ... ... Geraldton ... ... Do. '" 1
Field's Find ... '" ... ... Yalgoo ... ... Do. ... 2
Geraldton ... '" ... ... Perth ... ... Do. '" 2
Kalgoorlie ... '" ... ... Do. ... ... Fortnightly Oi Special for Mint only.
Kanowna ... ... '" Kalgoorlie ... ... Do. '" ot
Kathleen Vall~y ... ... '" Lawlers ... ... Monthly '" ot
King of the Hills ... ... '" Kalgoorlie ... ... Do. .. . 2
Laverton ... ... ... .. Malcolm ... ... Do. ... O! Not less than 2,9000zs.
Lawlers ... ... ... '" Leonora or Malcolm Do. ... If 4,OOOozs. to 4,5000zs.

Do. ... ... '" Do. do. Do. ... H Exceeding 4,5000zs.
Leinster G.M. C~. ... ... ... Lawlers ... ... ... .. . Actual cost: .£2 10s. 4d.
Mt. Sir Samuel ... ... '" Do. ... ... Do. '" ot Not less than 1,6ooozs.
Malcolm ... ... ... '" Kalgoorlie ... ... Do. '" 0-1 Not less than 7,800ozs.
Morgans '" ... ... ... Malcolm .. ... Do. '" ot Not less than 4,3000zs.
Munara Gully ... ... ... ... Nannine ... .. . Do. '" otN . Cue ... Do. 1 Under 2,OOOozs.annlne ...

'" ... '" ... ... ...
Do. d. ... ... '" Do. ... .. , Do. ... O! 2,OOOozs. to 3,OOOozs.

Norseman ... ... ... '" Coolg-d.rdie ... ... Do. '" 2
Peak Hill

'" ... ... '" Nannine ." ... Do. '" 2! 2,OOOozs. and not exceeding 2,5000zs.
Do. ... ... ... ... Do. ." ... Do. '"

2 2,5000zs. and not exceeding 3,OOOozs.
Do. ... ... ... ... Do. ... .. . Do. '" I! Over 3,OOOozs.

Ravensthorpe '" ... ... '" Hopetoun ... .. . Do. ...
"it

Under 5000zs.: Actual cost.
Do. ... ... ... ... Do. .. ... Do. .. . Not less than 5000zs.
Do. ... ... ... ... Do. ... .. . Do. ... oi Not less than I,OOOozs.

Wiluna ... ... ... ... Malcolm ... ... Do.. .. . 3i Not less than 2,OOOozs.
Yalgoo ... ... ... ... ... Geraldton ." ... Do. .. . o-l
Yerilla ...

'" ... ... ... Kalgoorlie ... '" Do. ." H

t

Rates for carriage of gold on Government Railways :-

Distance not ovsr-

mWes.1 m:s.l mri2s·1 n!52.·1 m~s·1 m~r2s·1 m~~2s·1 mS:s.

I
S. d·1 s. d·1 s. d·1 s. d·1 s. d'l s. d. [ s. d. [ s. d.

Gold dust and bullion per looozs. 1 0 2 0 3 0 3 9 4 6 5 0 5 6 6 0

6d. per lOOozs. for every additional 50 miles, or part thereof.

NOTE. -A special reduction of25 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 a mine to the Mint.-Divide the standard gold by

the weight before melting, and multiply the result by £3 17s. 10td. For instance, supposing the Mir{t
return to show :-

Weight before melting
Standard gold

The calculation would be as follows:-"-:
4741)3819'0('805 '805 x .£3 17s. 100d. =

3792'8 '805 x '£3'894
'805

Ozs.
47'41
38'19

1st July, 1905.

26200
23705

2495

19470
311520

.£3'134(670)
20

s.2·6S0
12

d. S'160 =.£3 2s. Sd., value per ounce of gold as
produced from the mine.

J. F. CAMPBELL,
Deputy Master.

By Authority: A. CURTlS, Acting Government Printer, Perth.




